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6.6 Appendix

This appendix contains computer input/output for the analyses presented in Section 6.4.

NAC International 6.6-1



NAC-LWT Cask SAR
Revision 43

January 2015

6.6.1 PWR Fuel Assemblies

This section contains abbreviated output files from the most reactive normal condition and

accident condition moderator density variation cases.
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Figure 6.6.1-1 CSAS Input/Output for NAC-LWT with PWR Fuel - 3.7% Enrichment -
Most Reactive Normal Condition Configuration

PRIMARY MODULE ACCESS AND I NPUT RECORD I SCALE DRIVER - 95/03/29 - C19:06:37
MODULE CSAST5 WILL BE CALLED

LWT ANALYSIS; Exxon l5x15 1WI ASSEMBLY; 140 WATER IN GAP
27GROUPPIDF4 LATTICECELL
U02 1 0.95 293.0 92235 3.7 92238 96.3 END
SR 2 1. 0 293.0 END
H20 3 1.000 293. END
AL 4 1.0 293.0 END
SS304 5 1.0 293.0 EID
PB 6 1.0 293.0 END
H20 7 1.0 293.0 END
920 8 1.0E-20 293.0 END
B20 9 1.0E-20 293.0 END
END COMP
SQUAREPITCH 1.4300 0.9056 1 3 1.0770 2 0.9246 9 END
LWT AIIALYSIS; Exxon 15xI5(W) ASSEMBLY; NO WATER IN GAP
READ PARAM RUN=YES PLT=NO TME=5000 GEN=303 NPG=1000 END PAP.AM

READ GEOM
UNIT 1
COM='FUEL PIN CELL - WITH H20'
CYLINDER 1 1 0.4528 2P192.88
CYLINDER 9 1 0.4623 2P182.99
CYLINDER 2 1 0. 5385 2P182.88
CUBOID 3 1 4P0.7150 2P182.88
UNIT 2
COM='WATER ROD CELL - WITH H20'
CYLINDER 3 1 0.6477 2P198.98
CYLINDER 2 1 0.69909 2P102.88
CUBOID 3 1 4P0.7150 2P182.88
GLOBAL UNIT 9
ARRAY 1 -10.7250 -10.7250 -182.88
CUBOID 3 1 4PI1.3157 2P182.98
CYLINDER 4 1 16.891 2P182.88
CYLINDER 3 1 16.9863 29182.88
CYLINDER 5 1 18.8913 2P182.88

CYLINDER 6 1 33.4963 2P182.88
CYLINDER 5 1 36.5443 2P192.88
CYLINDER 7 1 49.2443 2P182.88
CYLINDER 5 1 49.8539 212.48 -192.16
CYLINDER 6 1 49.8539 212.48 -199.78
CYLINDER 5 1 49.e539 212.49 -209.97
CUBOID E I 4F81.00100 243.00 -240.00
END GEOM
READ ARRAYi
AR.A=1I 1U1=I5 NUY=15 NUZ=1 FILL

309l

2RI 2 29l 2 391 2 291 2 2RI
791 2 791

491 2 SRI 2 401

2R1 2 9R1 2 2R1
15R1

3R1 2 391 2 3R1 2 3R1

2R1 2 91 2 291

4R1 2 5R1 2 4R1
7R1 2 791

2RI 2 2R9 2 3R9 2 2R1 2 291
30R1

END FILL
END ARRAY
READ BOUNDS ZFC=VAC YYF=VAC END BOUNDS
END DATA

SECONDARY MODULE O*C008 HAS BEEN CALLED.

MODULE 000090 IS FINISHED. COMPLETIOIN CODE 0. CPU TIME USED 1.32 (SECONDS).

SECONDARY MODULE 090:02 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETIOIN CODE 0. CPU TIME USED 13.69 (SECONDS).

SECONDARY MODULE 000090 HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 593.36 (SECONDS).

MODULE CSAS25 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 612.37 (SECONDS).
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CCCCCCCCCCC SSSSSSS AAAAAAAAA SSSSSSSSSSS 22222222222 5555555555555
CCCCCCCCCCCCC $222$22 358 A7A2 AAAAAAA SSSSq22SSSSSS 21222)222•2-2 555555555555
CC CC 22 SS AA AA SS SS 22 22 55
CC SS AA AA SS 22 55
CC 22 AA AA SS 22 55
CC SSSSSSSSSS22 222AAA5A2 SSSSSSSSSSAS 22 555555555555
CC SSSSSSSSSSSS AAAAAAAAAA SSSSSSSSS2SSS 22 5555555555555
CC SS AA AA SS 22 55
CC SS AA AA SS 22 55
CC CC 52 22 A AA SS 22 22 55 55
CCCCCCCCCCCCC SSSSSSSSSSSSS AA AA SSSS2SSSSSSSS '4'2222222222 5555555555555
CCCCCCCCCCC SSSSSSSSSS2 AA AA SSSSSSSSSSS 2222222222222 55555555555

SSSSSSSSSSS OCCCCCCCCC C AAAAAAAAA LL EEEEEEEEEEEEE PPPPPPPPPPPP CCCCCCCCCCC
SSSSSSSSSSSSS CCCCCCCCCCCCC AAAAAAAAAAA LL EEEEEEEEEEEEE PPPPFPFPPPPPP 2CCCCCCCCCCCC
SS SS CC CC AA AA LL EE PP PP CC CC
SS CC AA AA LL EE PP pp cc
SS CC AA AA LL EE pp pp cc
S 2SSSSSSSSSS CC AAAAAAAAAAAAA LL EEEEEEEEE -------------- PPPPPPPPPPPPP CC
SSSSSSSSSSSS CC AAAAAAAAAAAAA LL EEEEEEEEEE ------------- PPPPPPPPPPPP CC
SS CC AA AA LL EE PP CC
SS CC AA AA LL EE PP CC
SS SS CC CC AA AA LL EE PP CC CC
S2SSSSSSSSSSS CCCCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE PP CCCCCCCCCCCCC
SSSSSSSSSSS CCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE PP CCCCCCCCCCC

0225025 777777777777777 /2 2 2222222222 22 // 929995225 88888888888
500000025 777777777777 // 22 2 2 2222'2222'2224 // 9552995252 8858888888888
50 20 77 77 // 22 22 29 // 99 99 88 88
00 50 77 // 22 22 /2 99 99 88 88
O0 00 77 2/ 22 22 /2 99 99 88 88
O0 00 77 // 22 22 // 9999999959999 88888888888
00 00 77 /2 22 22 2/ 95999995q959 88888888888
50 00 77 /2 22 22 2/ 99 88 88
00 00 77 // 22 22 /9 59 88 88
00 20 77 // 22 22 // 9Q 88 88
000000000 77 // 2222222222 2"M2222222 // 9999999999999 58888895
5002020 77 // 2222222222-22 2=22'22 L-2'' /2 999999999299 85555889

11 7777777777777 0202000 44 33333333332 0000000
1il 777777777777 202000520 444 3333333333333 000000000
1951 77 77 00 50 4444 33 33 OF 00
15 77 : 00 C0 44 44 33 00 00
1] 77 : 00 0 44 44 33 00 00
11 77 00 o0 44 44 333 00 00
11 77 00 O2 44 44 333 22 00
11 77 00 0o 444444444444 33 00 00
11 77 -0, 00 4444444444444 33 00 00
i1 77 :: 00 2 44 33 33 20 00
11111111 77 00205005n 44 3333333333233 0002000020
21111111 77 0 202000 44 33333333333 0020000
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CCCCCCCCCCC CC
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PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: CSAS

CREATION DATE: 03/08/96

VOLUME: ENG

LIBRARY: G:\SCALE43\WIN NT\EXE

PRODUCTION CODE: CSAS

VERSION: 3.1

JOBNANE: SCALE-PC ....

DATE OF EXECUTION: 07/22/98

TIME OF EXECUTION: 17:04:30

NAC International 6.6.1-4



NAC-LWT Cask SAR January 2015
Revision 43

LWT ANALYSIS; EXXON 15XI5(W) ASSEMBLY; NO WATER IN GAP

-, PROBLEM FAPANIETERS ""

LOB 2Y7POUPIJDF4 LI BRARY
I.X:: 9 MIXTUPES
MSC 9 COMPOSITION SPECIFICATIONS
IZM 4 MATERIAL ZONES
GE LATTICECELL GEOMETRY
MORE 0 0/1 DO NOT READ/READ OPTIONAL PAFRAMETER DATA
MSLN 0 FUEL SOLUTIONS

.... PROBLEM COMPOSITION DESCRIPTION .. ".

SC U02 STANDARD COMPOSITION
KX[ 1 MIXTURE NO.

VF E.R950) VOLUME FRACTION
ROTE 10.9600 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP I 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

95000 1.00 ATOM/MOLECULE

92535 3.70n WT6

92238 96.300 WT.
5016 2.00 ATOMS/MOLECULE

END

SC ZR STANDARD COMPOSITION
KK 2 MIXTURE NO.
VF 1. 0000 VOLUME FRACTION
ROTH 6.4900 THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP I 0/1 MIXTURE/COMPOUND
TEMP 393.0 DEG KELVIN

40000 1.00 ATOM/MOLECULE
END

SC H20 STANDARD COMPOSITION
RE:, 3 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0. 9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
IC, 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1. 00 ATOM/MOLECULE

END

SC AL STANDARD COMPOSITION
K'. 4 MIXTURE 110.

VF 1.0000 VOLUME FRACTION

ROTH 2.7020 THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

13027 1.00 ATOM/MOLECULE
END

SC SS304 STA.NDARD COMPOSITION

W. 5 MIXTURE NO.
VF 1. 0000 VOLUME FRACTION

ROTH 7. 9200 THEORETICAL DENSITfY
NEL 4 NO. ELEMENTS
ICP 0 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

24304 19.000 WT9

25005 2.000 WT%
2E304 69.500 WT%

28304 9.500 WT%
END

SC PB STANDARD COMPOSITION
MX 6 MIXTURE NO.
VF I.0000 VOLUME FRACTION
ROTH 11.3440 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 2 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

82000 1.00 ATOM/MOLECULE
END

SC H20 STANDARD COMPOSITION
I'D: 7 MIXTURE NO.
VF 1 . 0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY

0EL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

SC HŽ0 STANDARD COMPOSITION

NAC International 6.6.1-5
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MEX 9 MIXTURE NO.
VF 0.0000 VOLUME FRACTION

ROTH 0.9082 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 193. 0 DEG KELVIN

1001 1.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

SC H20 STANDARD COMPOSITION
MX 9 MIXTURE NO.
VF 0.0000 VOLUM4E FRACTION

ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

-* PROBLEM GEOMETRY"*

CTP SQUAREPITCH CELL TYPE
PITCH 1.4300 CM CENTER TO CENTER SPACING
FUELOD 0.905r CM FUEL DIAMETER OR SLAB THICKNESS
MFUEL I MIXTURE NO. OF FUEL
MMOD 3 MIXTURE N10. OF MODERATOR
CLADOD 1.0770 CM CLAD OUTER DIAMETER
MCLAN 2 MIXTURE NO. OF CLAD
GAPOD 0.9246 CM GAP OUTER DIAMETER
MGAP 9 MIXTURE NO. OF GAP

ZONE SPECIFICATIONS FOPR LATTICECELL GEOMETRY

ZONE I IS FUEL
ZONE 2 IS GAP
ZONE 3 IS CLAD
ZONE 4 IS MOD
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LWT ANALYSIS; EXXON 15:15 (W) ASSEMBLY; NO WATER IN GAP

........ DATA LIBRkF.Y INFORMATION...

UNIT VOLUME
NUMBER DATA SET NAME NAME UNIT FUNCTION

89 G:\scale43\DATALIB\FT89FU)01 STANIDARD COMPOSITION LIBRARY

82 G:\scalel3\DATALIB\FT82FU)01 CROSS SECTION LIBRARY

11 D:\PROJECTS\BU85-C-l\pwrfinR2\l5NXIM\FTlSF00 SHORT CROSS SECTION LIBRARY

90 D:\PROJECTS\BU85-C-I\pwrfanS2\I5NXIM\FT90FO0 INPUT DATA DIRECT ACCESS

" ÷STANDARD COMPOSITION LIBRARY DATA

* UNIT NUMBER 89

DATASET NAME G:\scale43\DATALIB\FT89F001

* LIBRARY TITLE: SCALE-4 STARDARD COMPOSITION LIBRARY

637 STANIDARL COMPOSITIONS, 490 NUCLIDES
90 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.

CREATION DATE: 6/30/95

CROSS SECTION LIBPRPAY DATA

UNIT NUMBER : 82

DATASET NAME : G:\sc-ae43\DATALIB\FT82F00 l

LIBRARY TITLE: SCALE 4.2 - 17 GROUP NEUTRON GROUP LIBRARY

BASED ON ENDF-B VERSION 4 DATA
COMPILED FOR NRC 1/27/689

LAST UPDATED 08/12/94
L L.M.PETRIE - ORNL

.. . . . . .. . . . . .. . . . . .. . . . . .. . . . . .. . . . ... . . . .

........ (2) IO'S WERE USED BEFORE READING KENO V DATA ......

........ CU IO'S WERE USED READING THE KENO V PARAMETER DATA ........

. .... *........ DATA READING COMPLETED -'--'' ..*.

........ A IO'S WERE USED PREPARING THE RENO V INEUT DATA

........ 1) IO'S WERE USED LOADING THE RENO V DATA .......

........ 0 IO'S WERE USED LOADING THE DATA ........

........ 0 ID'S WERE USED CHECKING THE KENO V GEOMETRY DATA ........

..... RESTART DATA HAS BEEN WRITTEN ON UNIT 95 ....

........ 01 IO'S WERE USED WRITING THE KENO V - CSAS DATA ........

........ 0 IO'S WERE USED PROCESSING CSAS INPUT DATA ........

CONTROL MODULE CSAS25 IS COMFLETE.
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AA AA
AA AA
AA AA
AA AA
AA AA

LL
LL
LL
LL
LL
LL
LL

LL
LL
LL
LLLLLLLLLLLLL
LLLLLLLLLLLLL

EEEEEEEEEEEEE
SEEEEESEEEEEEE
EE
EE
EE
EEEEEEEEE
EEEEEEEEE
EE
EE
EE
EEEEEEEEEEEEE
EEEE EEEEEEEE

PPPFPS PPFPP5
PFPPPPpPFPPPF
PP PP
PP PP
PP Pp
Pp PPPPPPPPPP
PPPPPPPPPPP
PP
PP
PP
PP
PP

CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC

Cc
CC
CC
CC
CC
CC
CC CC
CCCCCCCCCCCCC

CCCCCCCCCCC

PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRPAM: 000009

CREATION DATE: 03/08/96

VOLUME: ENG

LIBRARY: G: \SCALE43\WIN NT\EXE

PRODUCTION CODE: KENOVA

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 57/22/98

TIME OF EXECUTION: 17:04:48
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NAC-LWT Cask SAR January 2015
Revision 43

LWT ANALYSIS; EXXON 15BIS(W) ASSEMBLY; NO WATER IN GAP

NUMERIC PARAMETERS ......

** TME MAXIMUM PROBLEM TIME (MINI) ...... ..

TBA TIME PER GENERATION (MIN) 0.50

GEN NUMBER OF GEINERATIONS 303

NPG NUMBER PER GENERATION 10C0 C,

NSK NUM4BER OF GENIERATIONS TO BE SKIPPED 3

BEG BEGINNING GENERATION NUMBER 1

RES GENEPATIONS BETWEEN CHECKPOINTS 0

AID NUMBER OF EXTRA I-D CROSS SECTIONS I

* NBK NEUTRON BANK SIZE 1025

XNB EXTRA POSITIONS IN NEUTRON BANK 0

- NFB FISSION BANK SIZE S000

XFB EXTRA POSITIONS IN FISSION BANlE K **

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000

WTH WEIGHT HIGH FOR SPLITTING 3.0000

WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

P14D STARTING PRA.NDOM NUMBER BB827100001

NB8 NUMBER OF D.A. BLOCKS ON UNIT 5 200

T" NL8 LENGTH OF D.A. BLOCKS ON UNIT 8 511

* * ADJ MODE OF CALCULATION FORWARD

INPUT DATA WRITTEN ON RESTART UNIT NO

* BINARY DATA INTERFACE YES

NAC International 6.6.1-10



NAC-LWT Cask SAR
Revision 43

January 2015

LWT ANALYSIS; EXXON 15Xl5(W) ASSEMBLY; NO WATER IN GAP

... ... -* LOGICAL PARAMETERS ......

RUN

PLX

5MU

9KU

CKU

PMU

MKH

CKH

MNH

RHL

Am:I

XS2

XRAP

PKI

P11)

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT NUMBER

PRINT FISS PROD MATRIX BY UNIIT NU4BER

COMPUTE MATRIX R-EFF BY HOLE NlUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT FINS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT I-D MIXTURE X-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE ANGLES 6 PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA I-D CROSS SECTIONS

YES

NO

NO

NO

NO

NO

NO

ITO

NO

110

NO

NO

NO

NO

NO

NO

PLT

FDIN

NUB

MKP

CKP

FMP

MKA

CKA

FMA

HAL

FAR

GAS

PAX

PWT

PGM

BUG

TRK

PLOT PICTURE MAR1S)

COMPUTE FISSIONI DENSITIES

COMPUTE NU-BAR & AVG FISSION GROUP

COMPUTE MATRIX K-EFF BY UNIT LOCATION

COMPUTE COFACTOR K-EFF BY UNIT LOCATION

PRINT FINS PROD MATRIX BY UNIT LOCATIOIN

COMPUTE MATRIX K-EFF BY ARRAY NUMBER

COMPUTE COFACTOR K-EFF BY ARRAY NU•BER

PRINT FINS PROD MATRIX BY ARRAY NIUMBER

COLLECT MATRIX BY HIGHEST ARRAY LEVEL

PRINT FIN. MID ABS. NY REGION

PRINT FAR BY GROUP

PRINT XSEC-ALBEDO COPRELATION TABLES

PRINT WEIGHT AVERAGE ARRAY

PRINT INPUT GEOMETRY

PRINT DEBUG INFORMATION

PRINT TRACKING INFORMATION

NO

NO

YES S"

NO

N1

NO -

NO

NO

110 -÷,

110

110

NO

NO0

PARAMETER INPUT COMPLETED

........ 0 IO'S WERE USED READING THE PARAMETER DATA ........

.............. DATA READING COMPLETED ...............

0
NAC International 6.6.1-11



NAC-LWT Cask SAR
Revision 43

January 2015

LWT ANIALYSIS; EXXON 15X15(W) ASSEMBLY; NO WATER IN GAP

UNIT VOLUME
NUMBER DATA SET NAME NAME UNIT FUNCTION÷

X,.SC

ALB

WTS

SKT

BIN

PST

LIB

14

79

Iso

16

95

95

4

8

9

1In

D: \PROJECTS\BU85-C- 1\pwrfinS2S\15NXSIM\FTI 4 FO0

G: \scale43\,ATALIB\FT79FO01

G: \scale43\DATALIB\FT80FO01

UNKNOWN

D: \PROJECTS\BU85-C-l\pwrfin0S2\15NWIM\FT95EFO

D: \PROJECTS\BU85-C-I \pwrfinS02\ 15NIXM\FT95FY0

D:\PROJECTS\BU85-C-I\pwrCfin2\S15IIXIM\FT04FO0

D: \FROJECTS\BU85-C-1 \pwrfin0S1\N15N.YIM\ FTC) 8F0

UNKN4OWNI

UNKNOWN

MIXED CROSS SECTIONS

INPUT ALBEDOS

INPUT WEIGHTS

WRITE SCRATCH DATA

BINARY INPUT DATA

READ RESTART DATA

INPUT AMPX WORKING LIBRARY

INPUT DATA DIRECT ACCESS

SUPER GROUPED DIRECT ACCESS

XSEC MIXING DIRECT ACCESS

........ 0 IO'S WERE USED PREPARING INPUT DATA ........

CROSS SECTIONS READ FROM THE AMPY WORKING LIBRARY ON UNIT 4

6.6.1-12NAC International



NAC-LWT Cask SAR
Revision 43

January 2015

LWT AdALYSIS; EXXON 15X15(W) ASSEMBLY; NO WATER IN GAP

MIMING TABLE

NUMBER OF SCATTERING ANGLES =
CROSS SECTION MESSAGE THRESHOLD =3.08-5

DENSITY(G/CC) = 10.412MIXTURE =
NUCLIDE
10038 OlE

018/12 /94
1 ':'o92235

08/12/94
1092238

08/12/94

MIXTURE =
NUCLIDE
2040000

08/12/94

MIXTURE =
NUCLI DE
3001001

08/12/94
3008016

08/12/94

MIXTURE =
NUCLI DE
4013027

S/12 /94

MIXTURE =
NUCLIDE
5024304

08/12/94
5025055

08/12/94
5026304

08/12/94
5029304

08/12/94

MIXTURE =
NUCLIDE
6082000

08/12/94

MIXTURE =
NUCLIDE
7001001

08/12/94
7,008016

D8/ 12/94

MIXTURE =
NUCLIDE
8001001

08/12/94
8008016

08/12/94

MIXTURE =

NUCLIDE
9001001

08/12/94
9008016

08/12/94

ATOM-DENS.
4.64 c,1E-0U

8.7U0958-04

2.23600E-02

WGT. FRAC.
1. 1 O483E-01

3.26101E-02

8.48901E-01

ZA ANT
8016 15.9004

92235 235.0441

92238 238.0510

- DENSITY(G/CC) = 6.4900
ATOM-DENS. WGT. FRAC. ZA AWT

4.28457E-02 1.000D0E+00 400000 91.2196

3
ATOM-DENS.
6. 67692E-02

3.33846E-02

DENSITY(G/CC)
WGT. FRAC.

I.11927E-01

8.88074E-01

= 0.99817
ZA AWT

1001 1.0077

8016 15.9904

4 DENSITY(G/CC) = 2.7020
ATOM-DENS. WGT. FRAC. ZA AWT

6.000U0E-02 1.0000nE+00 13027 2-.9818

ATOM-DENS.
1.74206E-02

1.73.33E-03

5.93579E-02

7.721070E-03

DENSITY(G/CC)
WGT. FPAC.

1.90000E-01

1.99999E-02

6.95000E-01

9.50001E-02

= 7.9200
ZA AWT

24000 51.9957

25055 54.9379

26000 55.8447

28000 58.6872

NUCLIDE TITLE
OXYG0N-10 ENIDF!B-IV MAT 1276

UPRIIUMI-235 EIICDF/B-IV IMAT 1201

UP.ANIIU4-239 ENDF/B-IV MAT 1202

NUCLIDE TITLE
ZIRCONIUM ENDF/B-IV MAT 7141

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THRMIO02

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE
AL-27 1193 218 GP 040375(0)

NUCLIDE TITLE
CR 1191 WT SS-304)1/EST) P-3 293K SP-5+4(42375)'

MIlOGAPIESE-55 ENDF/B-IV MAT 1197

FE 1192 WT SS-304(1/EST) P-3 293K SP-5i4(42375)'

NI 1190 WT SS-304(1/EST) P-3 293K SP-5+4(42375)'

NUCLIDE TITLE
PB 1288 218NGP 042375 P-3 2930

NUCLIDE TITLE
HYDROGEN ENDF/B-IV -IAT 1269/THP.141002

OXYGEN--16 ENDF/B-IV MAT 1270

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THRM1002

OXYGEN-l6 ENDF/B-IV MAT 1276

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THRM5I02

OXYGEN-16 ENDF/B-IV MAT 1276

UP'ATED'

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

6 DENSITY(G/CC) = 11.344
ATOM-DENS. WGT. FRAC. ZA AWT

3.29690E-02 1.00008+00 92000 307.2105

7
ATOM-DIENS.

6.676926-02

3.33946E-02

8
ATOM-DElS.

0.6760 2-22

3.339466-22

q
ATOM-DENS.

6.67692E-22

3.33846E-22

DENSITY(G/CC)
WGT. FRAC.

1.11927E-01

8.880074E-01

DENSITY(G/CC)
WGT. FPAC.
1. 11927E-01

8.88073E-01

DENSITY(G/CC)
WGT. FRAC.

1.11927E-01

8.88073E-01

= 0.99817
ZA A91

1001 1.0077

8016 15.9904

= 0.99817E-20
ZA AWT

1000 1.0077

8016 15.9904

= 0.99817E-20
ZA AWT

1001 1.0077

8016 15.9904

300'1('(1
7001001
801) 1001

1008016

008') 0
900801698'06010

4013027
5024304
5025')55
5026304
5028304
2040000
6082000
109235
1092238

HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
OXYGEN-16
OXYGEN-16
OXYGEN-1R
OXYGEN-16

ENDF/B-IV MAT 1269/THP.I11002
ENE'F/B-IV MAT 1269/THP341002
ENDF/B-IV MAT 1209/THRM1002
ENDF/B-IV I4AT 1269/THP241002
ENDF/B-TV MAT 1276
ENDF/B-IV MAT 1276
ENDF/B-IV f1iAT 1270
ENDF/B-IV MAT 1276

OXYGEN-16 ENDF/B-IV MAT 1276
AL-27 1193 218 GP 040375(5)
CE 1191 WT SS-304 (1/EST) P-3 293K SP=5+4(42375)'

MAIIGANESE-55 ENDF/B-IV lAT 1197
FE 1192 WT SS-354 (1/EST) -3 293K SP=5+4 (42375):
NI 1190 WT SS-304 (/EST) P-3 293K SP=5- (42375)

ZIRCONIUM ENDF/B-IV MAT 7141
PB 13288 218NP 042375 P-3 293K

URANIUM-235 ENDF/B-IV MAT 1261
UR-APN_4I-238 ENDF/B-IV MAT 1269

UPDATED 00/12/94
UPDATED 01/12/94
UPDATED 00/12/94
UFDATED u9/11/34
UFDATED 08/12/94
UPDATED 00/12/94
LIFDATED 0E/12'94
UPDATED 00/12/94
US EATED 04/12/94
UPDATED 08112/94
UPDATED 08/12/94
UPDATED 09/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94

KEND MESSAGE NUMBER K5-222
KEN6 MESSAGE NUMBER K5-322
KEN0 MESSAGE N04BER K5-222
KEND MESSAGE NUMBER K5-222

NAC International

1 TRANSFERS FOR MIXTURE 3 WERE CORRECTED FOR BAD MOMENTS.
1 TRAIISFERS FOR MIXTURE 7 WERE CORRECTED FOR BAN MOMENTS.
1 TRAIISFERS FOR MIXTURE 8 WERE CORRECTED FOR BAD MOMENTS.
1 TRANOSFERS FOR MIXTURE 9 WERE CORRECTED FOR BAD MOMENTS.

I-D CROSS SECTION ARRAY ID NU14BERS
1 2002 1452 27 18 1018

........ 0 1O'S WERE USED PREPARING THE CROSS SECTIONS ........
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NAC-LWT Cask SAR
Revision 43

January 2015

LWT ANALYSIS; EXXON 15XS5(W) ASSEMBLY; SO WATER IN GAP

ADDITIONAL..F.....T...

......... ADDITIONAL INFORI-tZATION .......

NUMBER OF ENERGY GROUPS 27

NO. OF FISSION SPECTRUM SOURCE GROUP 1

NO. OF SCATTERING ANGLES IN XSECS I

ENTRIES/NEUTRON IN THE NEUTRON BANK 16

ENTRIES/NEUTRON IN THE FISSION BANK 9

NUMBER OF MIXTURES USED

NUMBER OF BIAS ID'S USED 1

NUMBER OF DIFFERENTIAL ALBEGOS USED 0

TOTAL INPUT GEOMETRY REGIONS 19

NUMBER OF GEOMETRY REGIONS USED 19

LARGEST GEOMETRY UNIT NUMBER

LARGEST ARRAY NUMBER 1

USE LATTICE GEOMETRY

GLOBAL ARRAY NUMBER

NUMBER OF UNITS IN THE GLOBAL X DIR.

NUMBER OF UNITS IN THE GLOBAL Y DIR.

NUMBER OF UNITS IN THE GLOBAL Z DIR.

USE A GLOBAL REFLECTOR

USE NESTED HOLES

NUMBER OF HOLES

MARIMUM HOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAR<IMUM ARRAY NESTING LEVEL

YES

I

15

15

1

YES

NO

0

0

NO

i

1

I* BOUNDARY CONDITION VAC -X BOUNDARY CONDITION VAC

* +Y BOUNDARY CONDITION VAC -Y BOUNDARY CONDITION VAC

* +Z BOUNDARY CONDITION VAC -Z BOUNDARY CONDITION VAC
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NAC-LWT Cask SAR
Revision 43

January 2015

LWT ANIALYSIS; EXXON 15:215 (W) ASSEMBLY; NO WATES IN GAP

... SPACE AND SUPERGROUP INFORMATION ......

100000 WORDS IS THE TOTAL SPACE AVAILABLE.

.. "2C389 WORDS WERE USED FOR NOS-SUPERGROUP STORAGE.

71611 WORDS OF STOPRAGE APE AVAILABLE FOR SUPERGROUPED DATA.

99759 WORDS OF STORAGE ARE AVAILABLE FOP CONSTRUCTIIJG THE SUPERGROUPS.

71551 WORDS OF STORAGE ARE AVAILABLE TO EACH SUPEPGROUP.

1172 WORDS ARE NEEDED FOR THE LARGEST GROUP.

.*. 29777 WORDS OF STORAGE IS SUFFICIENT TO RUN THIS PROBLEM.

41991 WORDS OF STORAGE WILL ALLOW THE PROBLEM TO RUN WITH ONE SUPERGROUP. "

* 42144 WORDS OF STORAGE WILL BE USED TO RUN THIS PROBLEM.

STARTING ENDING ESEC ALBEDO TOTAL
SUPERGROUP GROUP GROUP LENGTH LENGTH LENGTH

1 1 27 2697 0 13542

........ 0 IO'S WERE USED IN SUPERGROUPING ........

........ rS IO'S WERE USED LOADING THE DATA ........
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NAC-LWT Cask SAR
Revision 43

January 2015

MEDIA BIAS
111114 IDREGION

LWT ANALYSIS; EXXON 1515(W) ASSEMBLY; NO WATER IN GAP

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT I

FUEL PIN CELL - WITH HWO

1 CYLINDER 1 1

2 CYLINDER 9 1

3 CYLINDER 2 1

4 CUBOID 3 1

WATER ROD CELL - WITH H20

1 CYLINDER 3 1

CYLINDER 2 1

3 CUBOID 3 1

RADIUS =

RADIUS =

PADIUS =

+X =

0.45280

0.46230

0. 53850

0.71500

182. 88

182.880

182.88

-0.7 1500

-Z -182.88

-Z = -I82.88

-Z = -182.88

+Y = 0.71500

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

-Y =-0.71500

0. 00000

0.00000

0.00000

182. 88

Y = 0.00000

Y = 0.00000

Y = 0. 00o cC,

-Z = -182.88

UNIT 2

RADIUS = 0.64770

RADIUS = 0.69090

+. = 0.71500

+Z = 182.88 -Z = -182.88

+Z 182.88 -Z -182.88

-X =-0.71500 +y 0.71500

CENTERLINE IS AT

CENTERLINE IS AT

-Y =-0.71500

... '* ...... 1-1 ... - GLOBAL .1- ......*.......

----- UNIT 9 EXTERNAL TO LATTICE 1

1 ARRAY NUMBER

2 CUBOID

3 CYLINDER

4 CYLINDER

CYLINDER

6 CYLINDER

7 CYLINDER

8 CYLINDER

9 CYLINDER

10 CYLINDER

11 CYLINDER

12 CUBOID

3

4

3

5

7

5

6

5

PADIUS

PADI US

RADIUS

RADI US

PADIUS

PADI US

RADIUS

RADIUS

RADIUS

= 10.725

= 11.316

= 16. 891

= 16.986

= 18.891

= 33.496

= 3C.544

= 49.244

= 49.854

= 49.654

= 49.854

= 81.000

-X

+Z

+Z

+Z

+Z

+Z

+Z

+Z

+Z

-X

-10.725

-11.316

182.88

183.88

182.80

186.88

181.88

182.88

212.48

212.48

212.48

-81.0C0

'Y = 10.725

+Y = 11.316

-Z = -182.88

-Z = -182.88

-Z = -182.88

-Z = -182.88

-Z = -182.e8

-Z = -182.88

-Z = -192.16

-Z = -199.78

-Z = -208.67

+Y = 81.000

-Y = -10.725

-Y = -11.316

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

-Y = -81.000

+Z

+Z

X

X

X

X

0.00000

0.00000

182.88

182.88

182.88

0.00000

0.00000

0. 00000

0. 00000

0. 00000

0. 00000

0.00000

243.00

Y = 0.00000

Y = 0.00000

-Z = -182.08

-Z = -182.88

-Z = -182.88

Y = 0.00000

Y = 0.00000

y = 0.00000

y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

y = 0.00n00

-Z = -240.00
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2 LAYER

1111

1111

1121

1111

1111

1121

1111

1112

1121

1111

1121

1111

1111

1, 7

111

1I11

121

111

211

111

111

111

111!

111

211

111

121

1 11

1 11

LWT AIIALYSI$; EXXON 15'XI5W) ASSEMBLY; IO WATER ITT OAF

UNIT ORIENTATION DESCRIPTION FOP ARPAY

COLUMN 1 TO 15 LEFT TO RIGHT Y ROW 1 TO 15 BOTTOM TO TOP

11111111

11111111

11211211

21111111

11121111

11111211

11111111

21112111

11111111

11111211

11121111

21111111

11211211

11111111

11111111
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NAC-LWT Cask SAR
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January 2015

LWT ANALYSIS; E'XON 15XI5{WH ASSEMBLY; NO WATER IN GAP
'OLU•ES FOP THOSE UI TS UTILIZED IN THIS PROBLEM

GEOMETRY
UNIT PEGION REGION VOLUIHE

I I 2.355913E+3%2COM'G
" 9 . 9893HE+ 0 CM

3 8 H.76291EFP1 CM"3
4 4 4.14733E+0l2 CM1"3

1 5 4H.0252E'U2 CM-3
S 6 H.644718E+Y1 CM1-2

3 7 1.99443E+02 CM''3

SURROUNDING GEOMETH Y VOLUMES -

I 8
2 P

3 10
4 11
5 12
6 13
7 14
H 15
9 16

10 17
11 18
12 19

GEOMETRY REGION

1.68287E+05 CM-*3
1.90480E+04 CM÷3
1.4050IE+N5 CM:*3
3.7n972E+H1 CM *3
7.85353E+54 CM *3
8.79177E+05 CM*3
2.45308E+05 CM-*3
1.15193E+06 CM**3
3.72996E +05 CM"3
5.P4PH3E+-04 CM'''3
6. 94145E+04 CM*-3
9.31745E+06 CM 3

CUMULATIVE
VOLUME

2.35E591E-TYS CMH÷3

2.455E1E-52 CM*'3
3.3321H0E-0f CM-3
7.47943E+2 CM' 3

4. 2052,E+02 CIM'3
5.4500E+0Y2 CM"*3
7.47943E+02 CM"S

8 IS A21 ARPAY PLACEMENT BOUNIDAY REGION

1.682H7E+R5 CM-'3
1.87335E+O5 CM-3
3.27836E+05 CM :3
3.31546E+H5 CM' 3
4.1UO1E+H05 C-M-3
1.H8926E+06 CM"÷3
1.53457E+S6 CM*?
2.78649E+0E CM *3
3.15,49E+SE CM'-3
3.2E189EE+06 CM'-3

3.2H840E+06 CMý:3
1.26759E +07 CM .3

UNIT USES REGION MIXTURE

204 1

3

4

21 1

5
c

10

12

3

3

3

3
4
3

5

TOTAL VOLUME

4.80606E+04 CM*
-

3
2.03783E+03 CM143

1.78763E+(14 CMI'3
H.46055E+54 CM 3

1.01231E+04 CM '3
1.39P40E+H3 CM 3
4.18H50E+03 CM-*3

1.6H287E+05 CM'3

1.90480E+04 CMl*3
1.40501E+S05 CM* 3
3. ,70972E-+ 3 CM'0 3
7.05353E+-)4 CM"3
8.73177E+H5 CM"3
3.453U6E+05 Cl4*3
1.251903E+H CM '3
3.729H6E+05 CMl''
5.q4983E+04 CM''3

6.94145E+04 CM*'3
9.38745E+06 CM''3

MASS(G)
5.0040 E+05
1. 5074EP+E5

. 21452E+05
3. 7963qE0E+
6.06873E+0H
1.06r483EE+07
1_.2494E+0RI
9. 3728E-14
2.03410E-17

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

3

7

4.H060SEE04 CM''3
1.92717E+R4 CM''3
1.11675E+ C5 CM''3
1.40015HE+O5 CM''3
7.66253ET-N5 CM"_3
9.38675E+n5 CM''3

1.25193E+0H CM"'3
P.38745E+H6 CM*'3
2.03783E+H3 CM''3

•÷..•~~~~~~ *..... ........... .... .,÷ ... .... ....* .÷÷ , * ÷ * * * * ÷ * ÷ ÷ ÷ .÷* ÷ .* * .÷* * ..÷÷ * ÷. * . ** . ÷... ,

BIASING INFOPMATIONI

A DEFAULT WEIGHT OF 0.5U0,WILL BE USED FOR ALL BIAS ID'S.

........ I0 IO'S WERE USED IN KENO-V BEFORE TRACKING ........

........ ).UOlE MINUTES WERE USED PROCESSING DATA.

VOLUM4E FRýACTIOIN OF FISSILE MFATERIAL IN THE CUPE= 2.85587E-u1

STAR.T TYPE 0 WAS USES,.

THE JEUTPOIYS WERE STAýRTED WITH A FLAT DISTRIBUTION IN A CUSOID DEFIIIED Bi:
:.:- 1.,7- C4E 1,1 -=:- -. 07250E+01 +Y- S -7 __ E+Y1 -- 1 -. 07S7SE+01 +Z- 1. 82f8,E+-2 -Z=-I . 8'331E÷OI-

THE FLAG TO START GEUTPO-IS IT1 THE PEFLECTOF. WAS TURTNED OFF

I.0-F67 MINUTES WERE FEQIIREL FOR STAPTI-O. TOTAL ELAPSED TIME IS 0.11733 MINUTES.
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LWT ANALYSIS; EXX:-ON IS1S(85f) ASSEMBLY; NO WATER 1N GAP

GENERATION
GENEP-ATION X K-EFFECTIVE

KEN0 MESSAGE NUMPER K5-132
1 8.94813E-l1
2 9.017506-01

3 9. 26407E-01
4 9.479A2E-S1
5 9.44398E-01
6 9.57348E-01
7 9.06890E-05

8 9.21987E-01
9 9.25118E-01

IS 9.55106E-01
11 9.07019E-01
12 9.39932E-01
13 9.50831E-01
14 9.66727E-01
15 9.31262E-01
16 9.19301E-01
17 9.05264E-0I
18 9.66305E-01
19 9.19402E-01
20 9.26002-201
21 9.12766E-':'I
22 9.45442E-01
23 9.38969E-01
24 9.52939E-01
35 9.21769E-01
'6 8.98143E-0S
,7 9.47410E-01
28 8.74141E-01
29 9.017796-01

30 9.57997E-01
31 9.34656E-01
32 8.76'054E-01
33 9.152S5E-01
34 9.46478E-01
35 9.16337E-01
36 9.25952E-01
37 9.18173E-01
38 8.87881E-01
39 9.43313E-01
40 9.03753E-01
41 9.28225E-01
42 9.87952E-01

43 9.16558E-01
44 9. 29004E-01
45 9.22795E-01
46 8.95947E-01
47 9.60190E-0I
48 9.23892E-01
49 9.09443E-01
50 8. 85S10E-01
51 9.38381E-01
53 9.41845E-01
53 9.46666E-01
54 9.24769E-01
55 9.41126E-01
56 9.71286EK-0
57 9.32230E-01
58 9.08528E-01
59 9.67089E-01
60 9.16362E-01

61 9.21463E-01
62 9.52391E-01
63 9.43213E-01
64 9.49338E-01
65 9.37709E-01
66 9.33550-S01
67 9.78257E-01
68 R. 9226E-0l
69 9.03144E-01
702 9.37593E-51
71 9.27195E-01
72 9.34762E-01
73 9.19989E-01
74 9.33397E-01
75 9.10193E6-1
76 9.322767-01

77 9.26710E-01
78 8.90230E-'1
79 9.35670E-01
80 9.33596E-'2I
81 9.48769E-01
82 9.39203E-01
83 9.28844E-01
84 8.94824E-01
85 9. 02826E-01
8c 9.15407E-01
d7 9.93412E-01
09 9.428196-01

89 9.39362E-01
90 9.64034E-01

NAC International

ELAPSED TIME
MINUTES

WAPjj I NG .... ON LY
1. 53233E-01
1 . 9770.7E-01

2.10676E-U1
2.52667E-01

2.84967E-01
3.16687E-01
3.50667E-01
3.80833E-01
4 . 12000E-01
4 . 44000E-01
4.77933E-01
5. I033E-01
5.42833E-01
5.75833E-01
6. 07833E-01
6. 39000E-01
6.72833E-01
7.04000E-01
7.35167E-01
7.07167E-01
7.98333E-01
8. 28500E-01
8.57833E-01
8.88833E-01
9. 19167E-01
9.52000E-01
9. 81333E-01
1.01517E600
1.04900E+00
1. 08200-+00
1. 11400E-00
1 . 147006+00
1. 17900E+00
1. 21117E+00
1.24317E+00
1 . 27517E600
1.30633E+00
1.337506E00
1.36950E+00
1.40250E+00
1.43533E+00
1.46750E+00
1. 50133E+00
1.53433E400
1.56533E+00
I . 60017E+00
I . 63033E-00
1. 66333E,-00
1.. 69633E+00
I. 72833F+,)0 )
1 . 76133E+00
1.79517E+00
1. 82633E+00
1.85917E+00
1. 89317E+00
1.92517E+00
1.95717E+00
1. 9910'6E+00
2. 02133E+00
2. 0233E+ 00
2. 096336+00

2.11917E+00
2.15033E+00
2.18233E+00
2.21533E+00
2.2483 3E+ 00
2. 28 03 3E+ 00
2. 314 17E+00

. 34523E+00
2.37550+E+)
2.407506+00
2.44150E+00
2.47250E+00
2.50650E+00,
2. 53850E+00
2.570505E00
2. 6250-(E+ 1

-. 3150-E00
2.667506+E0
2. 099676+00
2.72983E+00
2. 76183E+00
2.79200+E00
2. 82317E+00

2. 85517E+00
2 . 008917E+-00

2.991017E600
2. 9540E+06c

_.99651760+0
3. 0163-E+ 00

AVERAGE
X-EFFECTIVE

987 INDEPENDENT
1.000006400

1. 0 00 00 6+0I .O00 0E+O0_.
9.2A407E-01
9.37184E -01
9.39589E-01
9.44028E-01
9.37001E-01
9.344 99E-01
9.33158E-01
9.35902E-01
9.32693E-01
9.33416E-01
9.35000E-01
9.37644E-01
9.37153E-01
9.35878E-01
9.33837E-01
9. 35866E-01
9.34897E-01
9.34403E-S0
9.33264E-01
9.33873E-01
9.34116E-01
9. 34 9726E-01
9.343986-01
9.32887E-01
9.33468E-01
9. 31186E6-01
9.30097E-01
9.31093E-01
0.31116E-01
9.29377E-01
9.28920E-01
9. 29469E-01
9.39071E-01
9. 28979E-0I
9.28671E-01
9.27537E-01
9.27964E-01
9. 27327E -01
9.27250E-01
9.28805E-01
9.28563E-01
9.28574E-01
9.28440E-01
9.37701E-01
9.28423E-01
0. 38325E -01
9. 27924E -01
9.27030E-01
9.27261E-01
9.37553E-01
9.2738E6-01
9.27867E-01
9.28117E-01
9. 28 917F-01
9.28977E-01
9.0612E -01
9.29-87E-01
9.29064E-01
9.28935E-01
9.29326E-01
9.29554E-01
9.29873E-01
9.29997E-01
9.30053E-01
9. 30794E-01
9.30211E-01
9.290076-01

9.299226-01
9.29882E-01
+?9952E-01

9.2981IE-01
9.29806E-91
9.29591E-01
9. 2q628E-01
9.290096-01
9.291776-01
9.292626-01

9.29317E-01
9.29503E6-01
9. 29684 -0
9.29674E-01
9.392496-01
+9.8996E-01

9.20834E-01
9.1954E4-01
9.29749E-01
9.29959E-07
9.30247E-01

AVG K-EFF
DEVIATION

FISSION POINTS
000000E+00
0.OOnOE+O0
0. 00 00 06+00
1.07775E-02
6.67085E-03
6.47781E-03
8.63509E-03
7.48138E-03
6.4 6338E-03
5.23361E-03
6.36572E-03
5.73951E-03
5.42759E-03
5.61601E-03
5.18925E-03
4.97064E-03
5. 05748E-03
5.14771E-03
4.93146E-03
4.67562E-03
4. 6695E-03
4.375166-03
4.13868E-03
4.06573E-03
3.927116-03
4.05203E-03
3.92974E-03
4.411526-03
4.38248E-03
4.33903E-03
4.18854E-03
4.44469E-03
4.32317E-03
4.22169E-03
4.11107E-03
3.98938E-03
3.88601E-03
3.94282E-03
3.05841E-03
3.860916E-03
3.7 1028E-03
3.92087E-03
3. 83590E-03
3. 7434,7E-03
3.65785E-03
3.64925E-03
3.63959E-03
3. 56094E-13
3.507346-03
3. 54798E-03
3.482536-03
3.42462E-03
3.37765E-03
3.31262E-03
3.25913E-03
3.29660E-03
3.236676-03
3.19925E-03
3.21430E-03
3.16625E-03
3.11479E-03
3.08728E-03
3.04477E-03
3.01321E-03
2.96662E-03
2.92043E-03
2.96925E-03
2.99153E-03
2.96435E-03
2.92267E-03
2.88027E-03
2.83969E-03
2.80292E-03
2.76416E-03
2.73936E-03
2.70233E-03
2.66634E-03
2.06297E-03
2.6-951E-03
2.59618E-03
2.57490E-03
2.54537E-03
2.51377E-03
2.51903E-03
2.50129E-03
2.47C62E-03
2.56292E-03
2.53721E-03
2.51031E-03
2.51183E-03

MATRIX
K-EFFECTIVE

WERE GENERATED
0. 000006E+0
0. 00 00E+00
0. '')000E+10
O.00006E+00
0O.00000-00
0. 00006E+00
0. O0000E+90
0.000006E00
0.000008E00
0. 00006E+00
0. O0000E+00
O.00000-+00
0. 00006E+00
0. 00006E+00
9.00006E+00
O. 00006E+00
O.n0000E+00
0.0O0006E+00
0. O0000E+00
0. 0000E+800
0.00O006E+00
0. 00000 E00
0.00006E+00
0. 00006E+00
0.009006E00
0. 00000E+00
0O.0000E+00
0. 00000E+O0
0. 00000E+O0
0. 00000E+O0
u. 00000E+00
0. 00006E+00
0. 00006E+00
0. 0000E+800
O.O00006E+00
0.900006+00
O.00006E+00
0. 00000E+00
0.0000E+00
0. 00006E+00
0. 00000E+00
0. 00000E+00
0.00080E+00
O. 00000E+00
0. 00000E+00
0. 00006E+00
0. OOOOE+000
0. 00000+O00
0. 00000E+00
0.000006-00

9. 0000-E+00
0. 0000E+00
0. 00000E+00
0. 09000E+90
0. 08000E+00
0. 0000E+800
0. 00000E+00
0. 00000E+00
0. 00000E+00
0. 00000E+00
0.00000E+00
0. 000000E+0
O.00006E+00
O. 000006E+0
O.00006E+00
0.00006E00
0.00006E+0
0. 0000-E+00
0. 0000-E+00
O.080006E+00
0.9O0006E+00
0.00006E+00
0.9O0000680
0. 00000E+00
0.00006E+00
0. 08000E+00
0. 000006E00
0.000006E00
0.008000E00
O.O0000-E+00
O. 00000E+00
O. 00000E+00
O. 080006E+0'
0. 00000E+80
0. 00000E+00
0. 00006E00
0. 00000E+00
0.00000E+ 10
0. 000006E+O
0. 00000+E00

MATRIX K-EFF
DEVIATION

o. 00000600
0. 000000E+0
0. 00000E+00
O.00000EO00
0. O0000-E00
0. 00000E+00
0. 08000E+00
0. 00000E+00
9. 0000E+800
0. 00000+00
0.00000E+00
0. 00000E+00
0. 00000+E 00
0.00000E+00
0. 00000E+00
0.00000E+00

. 000006E+00
0. 090906E00
0. 00000E+00
0. 00000E+00
0. O00006E+0
0. O00000E+0
0O.0000E+00
0. O0000E+O0
C. O0000E+00
O, O0000E+90
0. 00008E+90
0. O00000+0')
0. O0000E+00
0 . 0000-E+00
0000006E00
0. 00000E+00
0. 00000E+00
0. 00000E+00
0. 00000E+00
0. 00000E+00
0. 00000E+00
0.00000E+00
0. O0000E+O0
0.0)0000E+00
0. 00000E+00

.800006E+O0
0.00000E+00
0. 00006E+0
O.000006E00
0.00000E+00
0. O0000E+O0
0.00000E+00
0. 000o0E+O0
0. O00006+o0
0. O00000EO0
0. 00000E+00
0. O0000E+00
0. O0000E+00

O. 00000+O0
0. O00006E+0
0. 00000E+00
0. 00000E+00
0. 000'70E+ +00
0. 00000+00
O.00800E+00
0. O0000E+O0
0. 00000E+00
0. 00008E+00
O.0O000E+00
O. 00000E+00
0. 00000E+00
,0. 00000-+00
0. 00000E+00
0. 00000OE+00
0. 00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0. 00000E+ 00
0. 00000E+00
0.90006 0+n0
j. OO'00E+00
0. 00000E+O0
0'. 00000E+00
0. 00000E+00
0. 000)0OE+ 00
0, C 00(,00E+ 00
0 . 00000E*00
0. OuOOOE00
0. 00000E+5O
0.00H0060g
0. 00000o+00
O.000006+o0
O. O0000E+O0
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91
92

9 3
94
95
05

97
98
99

I00
101
102

103
1(14
105

1107
106
109
510
8111
112

113
114
115
116
117
119
119
120
128
122

123
124
125
120
127

128
129
130
131
132
133
134
135
131,
137
138
139
140
141
142
143
144
145
14r
147
148
149
150
151
152
153
154
155
156
157
158
159
1 60
101
162
163
10•4

16.
167
166
109
170
171
172
176
174
175
176
177
170
179

191

192
103

104
185

9.41603E-01
9. 26417E-51
9.3982=6-01
9.41933E-:1
9. 04772E-01

9. 6022 -C'1

9.63263-C' 1
9.49781E-01
8.80497E-01
9.29169E-:1
9. 14967E-01
9.586206-01

9. 43701E-01
9.40429E-01

9. 0864 79E-01

6 . 99C )05E_0 -119. 19000E-01

9.46591E-01
9.09390E-01
9. 05182E-01
9.27537E-01
9. 22314E-01
9. 10179E-01
9. 2726E-01
9.26631E-01
9.11527E-101
9.45762E-01
9.52413E-01
9. 15698E-01
9.03018E-01
9.42731E-01
9. 28797E -01
8. 99805E-01
9. 5044 0U-01
9.346690-91
9.35066E-01
9.12199E-01
9.04446E-01
9.197956-01
9.34935E-01
9. 75830E-01
9.55577E-01
9.51182E-01
5. 319576-01

9.24305E6-1
0. 970906-01
9. 25851E-01
9.04873E-01
9.4 6926E-01
9.14020E-01
9. 23100E-01
9. 6253E-01
9. 303(6-01
9.42624E-01

8.96790E-01
9.04833E-01
8.98946E6-01
9.33294E-_' 1
9.34657E-01
9.18472E-01
6.67052E-01
9. 27C00E-01
8.472296-01

9.32962E-01

9.72611E-01
9. 65798E-01
9. 17370E-01
9.102476-01
9. 13379E-,1
9. 28367E-01
9. 192756-401

9.35844E-01
9.11599E-01
9..78 4200E-01
9.462226-01
9. 32245E-01
9.59548E-01
9.205405-01
9.56491E-01

r '14E 01
8.93576E-51
9.264206-_1

8.75995E-51
9.07432E-01
9. 0 6513 E-01
9.024966-01

9.32729E-01
9.45110E-01

9. 40149E-01
8,900996-01

9.1115H3-41
8. 874116-E 1
9. 49590E-01

.818613E-01

3.04933E+00
3. 08217E+ 00
3.11433E+00
3.14633E600
3.17833E+50
3.2067E6+10')

3.23700E+00
3.26983E+00
3.30383E+00
3.33583E+00
3. 36883E+00
3.40083E6+ 00
3. 43383E+00
3.46583E+00
3.49883E0+00
3. 53167E+00
3.5 6100E+00
3.59400E+00
3.62517E+00
3.65533E+00
3.68550E+00
3.71850E+00
3.75133E+00
3.78433E+00
3.81733E+00
3. 85033E+00
3. 88317E+00
3.91433E+00
3. 94817E+00
3.97933E+00
4.01050E+00
4.04067E+00
4 .07267E+00
4.10383E+00
4.13583E+00
4.16700E+00
4.20083E+00
4.23300E+00
4.26583E+00
4.29700E+00
4 . 33000E+00
4.36300E+00
4.39317E+00
4.42433E+00
4.45533E+00
4.48833E600
4.52317E+00
4.55783E+00
4.59083E+00
4. 62283E+00
4. 65583E+00
4.68700E+00
4.72083E+00
4.75206E+00
4.78317E+00
4.81517E+00
4.8481'7E+00
4. 88200E+00
4.91400E+00
4.94700E+00
4.97983E+00
5.01467E+00
5.04483E+00
5.077836+00
5. 10900E+00
5. 14017E600
5. 17033E+00
5. 20233E+00
5. 23617E+00
5.26917E+00
5.30117E+.00
5.337 06.E1''
5.369006E+0
5.40200E+00
5.43217E+00
5 .46333E 0')
5.49433E+00
5.52650E+00
5.55483E+00
5.58317E+00
5.61517E+00
5.64817E+00
5.68017E+00
5.71417E+0')
5.74983E+00
5.78267E+Ou
5.81750E+00
5.84950E+00
5.87983E+00
5.091063E+05
5.94200E+00
5.97317E+00
6. 00617E+04
6.03817E+01'
6.07017E+00

9. 30374E-01
9.30330E-01
9.30434E -01
9.30559E6-01
9.30325E-01
9. 30726E-01
9.31009E6-C1
9.31264E-01
9.30740E-01
9. 30724E-01
9. 30565E-01
9. 30848E -01
9.30975E-01
9. 31068E-01
9.30848E-01
9. 30533E-01
9. 30423E -01
9.30576E-01
9.30378E-01
9. 30145E-01
9.30121E-01
9.30050E-01
9.29871E-01
9.29861E-01
9.29832E-01
9.29759E-01
9.29898E-01
9.30092E-01
9.29969E-01
9.29741E-01
9.29850E-01
9.29841E-01

9.29593E-01
9.297464-01
9.29604E-01
9.298466-01
9.29705E-01
9.29505E-01
9.29428E-01
9.29471E-01
9.29831E-01
9. 30029E -01
9. 3019C0E-01
9.30210E-01
9. 30166E-01
9.29919E-01
9.29889E-01
9. 29705E-01
9.29831E-01
9. 29716E-01
9.29669E-01
9. 29904E-01
9. 29907E-01
9.29881E-01
9.30056E-01
9.298256-01
9. 296536-01
9. 29 4 62E-01
9.294696-01

9. 29504E-01
9. 29430E-01
9. 2901 4E-01
9.29004E-01
9. 291246-01
9.2914 9E-01
9. 29432E-01
9.29666E-01
9. 29587E -01
9.29464E-01
9.29362E -01
9.2935 66-01
9.29293E-01
9.2 9334 -01
9. 292246-01
9.29525E-01

9.296389-01
9.29655E-01
9.2986 35E-01
9.29815E-01
9.29974E-01
9.30188E-01
9. 3000,_-0
9. 299966-01
9.296E26-01

9.39553E-01
9.29421E-01
9. 2 96 7 - 1

9.29267E-01
9.219376E-01
9.29437E-01
9. 29250E0-01

9.29150E-01
9.28919E-01
9. 29033E-01
9.28774E-01

2.:48672E-03
3.45933E-03
2.43439E-03
2.41102E-03
2.396446-03
2. 404 48E-03

2. 40357E-03
2. 3637E-03
2.41894E -03
2 .39418E-103
2.37521E-03
2.36826E-03
2.34814E-03
2.326856-03
2.31457E-03
2. 31375E-)03
2. 2 9424E -03
2.27760E-03
2.26489E-03
2.25591E-03
2.23525E-03
2.21597E-03
2.20320E-03

2. 18347E-03
2.16425E-03
2.14641E-03
2.13221E-03
2.122656-03
2.1 0802E-03
2. 10252E-03
2.08763E-03
2. 07018E-03
2.06795E-03
2.056046-03

2.04 1"3E-03
2.02554E-03
2.01422E-03
3.008206-03

1.99380E-03
1. 97863E-03
1. 99585E-03
1. 99031E-03
1.98165E-03
1. 96668E-03
1.95233E-03
1.95337E-03
1. 93908E-03
1.93354E-03
1. 92348E-03
1.91293E-03
1.89971E-03
1.90075E-03
1.88723E-03
1.87407E-03
1.86909E-03
5.870396-03
1.86542M-03
1.86450E-03
1.85196E-03
1.83974E-03
1.821885E-03
1.86306E-03
1.85124E-03
1. 84293E-03
1.83102E-03
1.84085E-03
1. 84 392E-03
1.83376E-03
1. 82620E-03
1. 81746E-03
1. 80600E-03
1.79579E-03
1.78506E-03
1.77738E-03
1.79162E-03
1.78450E-03
1.77372E-03
1. 77218E-03
1.76165E-03
1.75831E-03
1.76096E-02
1. 76 014E -03
1.74984E-03
1.76774E-03
1.76219E-03
1.75703E-03
1.75372E-03
1.74384E-03
1. 73626E-03
1.72754E-03
1.72793E-03
1,72124.-03
1. 72717E-03
1.72140E-03
..73147E-03

0.000006+00
0. 0000E+00

0. O00000E+00
O. 00006E+0
0. 00000E+00

, 0000 0E+O0
+O.000006+50

0.OOO000E+00
0. O0000E+00
O.00006E+00
0. O0000E+00
O. O0000E+00

. O00000E+00
0. O0000E605
0. 00000E+00
0. 00000E+O0
0. OOO00E+O0
0. O00000E+00

O.00000E+00
0. 0000E+00
O.000004E00
0. 000006+00
0.00OOOE+00
0. 00000E+00
0.00000E+00
0. 00000+ 00
0. 00000E+00
0. 00000E+O0
0. 00000E+00

0. 00000E+00
0. 00OOOE+000O. OOOOOE+O00

0. O0000E+00
0. 00000E+00
0. 00000E+00
0. 00000E+00
0. 000006+00
O.00000E+00
O.O0000E+00
O.O00000E+00
O.00006E+00

O.OC000E+OO
O.00000E+00
O.0O000E+00
0.000006+000. 000006E+0
0.00000E+00
O. 00000E+00
0.00000E+00
O. O0000E+O0
0. O0000E+00
0. 0000E+00
O. 00000E00

0. 00000E+0
0.0O00006E+0

0. 00000E00
O.00006E+00
O.O0000E+O0
O.O00006E00
0. 00000+00
0.00000E+OO
0. 00000E+00
0. 00000E+00
0.00000E+00
0.00000E+00
0.0O0000E+00
0O.00000£+00
0. 000006.00
0. 00006E+000. 000006+00

0.00000E+00

0.00000.(00
0. 00000+00

0.00000g+00

0. O0000E+000.0O0000E+00

O.O00000E+00
0. 000006+00
0. O0000E+00
0. 00006E+00

0. 0000E0+000. O0000E06+00. O0000IE+0

0.0O00006+00O. 00006E+00
0. 00006E+05
0. 00006E+0O

0. O0000E+O0
0. 00000E+00
0. 00O00E+00
0. 000004E00

0. 00000E.00

0.00OOOE+00
0. 00000600U
O. 000006+00

0.00000E+00
0. 00000E+00

0. 000006+00
0.000006+00

0' ) ' 0')0'E + '3 0
"1''') ILIC'1'6E+ 00

,I.040046+00

0.000006+00
0.000006+001
0.00000 + 00
0 .00000E+ 00
0.000006E+00

0. 0O000+E00
0. U0000E+00
0. 00000E+00
O.000006+00
0. O0000E+00
0. 00006E+0
0. 000006+00

0. 00000£+00

0. O0000E+00
0. 00000E+00
0. 0000E+00

. 00006E+00
0. 00000E+00
0. 000006E00
0. O0000E+00
0. 00000E+O0
0.00000E+00

0.0O00006400

0'. '0i'006E+ ' 30
0 .00006E+00
0.00006E+00

0. 0000OE+00

0. O000006+00

O.00000E+00
0O00006OE+0
O.0O000E+00

.O(01'00E00
0. 000000E+0
0. 00000600
0. 000006.01'

O. 000006.0
0.O00000E+O0

1'. O000006+00
0. OOO00E+O0

0. 00006E+00
0. 0000OE+00
0. 0000CE600

O. 00006E00
0.00000E600

0.00000E+00
0. O0000E+O0
0. 00000E+00
0. 00000E+00
0. 000006E+0
0. 00 0 00E+ C0
0. O000016E+00

0. 500000E1100

0O.0000o6+00
0. 0000OE+00
0. 00000E+00

0 .0 ,00006E+ 00

O. OO00OE+OO,

0. 00000E+00
0. 00000E+00
0. 00000E+00
0. 00000E+00
0. O0000E+OO

0. '00006E+(00
0. 0000OE+0'

0.000006+00

0. O0000E+OO

0 . GOOOOIE÷00

O. 00000E+00
0. O00C00E+0
0. 00000+00

0. O000E+(0
O . O00OOOE + O0L

0.0O0000E+00

O. O0000EO00
O. OOO0E÷O00

O. O00)OE+O0
0. 5O0000E+C0
0.00000605
0. O00006E+0
0. 00000E+00

0.00000E+00
0.50 •000E+ 00
0. 0)00OE+00
0. 000060E+0

0. 00000E+00'
0. 0C'000£6+100
1'. 01010('+ 01'
0. 000006+00
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586 0.11404E-01 6. 10500E+00 9. 28679E-01 1.72402E-03 0.i0000E+00 . 00000E6+00
187 9. 02536E-01 , .13983E+0' 9.28538E-01 1 .72109E-03 0. 00000-E0 .00 00000E+00
188 9. 31900E-01 6. 7183E+00 9.28556E-0 1. 7119 E1-03 0 .00000E+00 0.:000':0E+00
199 . 0 _040E-01 6.20493E*00 9. 28451E-01 0,705006-,3 0. 00000j+00 0. +0000E+0

190 9.42424E-01 . 23583E+00 9. 28525E-01 1. 69852E-03 0. 00000E+00 0. 00000E+00
191 0. 30885E-01 6.20700E600 9.28537E-01 1. 68556-03 0.000O0E+00 0. 0000 00
192 9.48939E-01 6.29900E600 9.28645E-01 18.8 8406E-03 0. 000E+00 0. 00000E+00
13 9. 08979E-01 0.33100E+00 9. 285436-01 1. 7830E-03 0. 000O6E+00 0.000006.00

194 9.15396-01 6.36217E+00 9.28473E-01 1.871026-03 5.500006+00 0.000006-00
95 9. 47854E-01 0. 39233E6+'0 9.28574E-00 1.66537E-03 0. 00000E+00 +C. 00000E+00

196 9.426326-01 6.423500600 9.28646E-01 1.65835E-03 0. 00000+00 0. 00000E+00
197 . 91985E-01 6.45733,+50 9.28458E-01 1. 66050E-03 0. 00006E+0O 0. 00000E+00
198 98.1838E-00 6.49033E+00 9.28409E-01 1. 65273E-03 0. 00000E+00 0. 00000E+00
199 975930E-01 5. 520506-00 8.2850E-00 1. 66192E-03 0. O0000E+00 0.00000E+00
200 9.16611 -01 . 55267E+00 . 28590E-00 1.65463E-03 0.00009600 0. 0000E+00
I0I 8.98135E-01 6.58550E+00 9.28437E-01 1. 65339E-03 0. 00006E+00 0.000506+E00

.50983E-01 6. 61850E+00 9.285486-00 1.648966-03 0.000006+00 0.000006+00
9.026326-00 0.65150600 9.284706-01 1.64206E-03 0.00000E+00 0.O000E+00

004 9.43046E-01 2.853506+00 9.285476-01 1.636296-03 0.00006+00 0.000006+00
-6.34774E-01 6.71050E+00 9. 28577E-01 1.628496-03 0.000006+00 0 0.00006E+00

206 8. 9816-0 ]E1 6.746676+00 9. 28421IE-01 1. 628086-03 0.O00000E+00 0'. 000006+00
207 9. 292656-01 6. 777836+00 9.28425E-01 1. 62010-03 0.000006.00 0.000006+00
208 9.129536-01 6.68983E+00 9.283506-01 1.613966-03 O.00000E+00 0.00000E+00
209 9. 25468E-01 6.84183E+00 9.28336-01 1. 606219-03 . 00000E+00 0.00000E+00
210 9.9238866-0I 6.87667E+00 9.28314E-01 1.59861E-03 0.00000E+00 . 00000E+00
211 9. 472026E-01 6. 90783E+00 9.28405E-01 1. 593510-03 0.000OOE6-00 0.00006E00
212 9. 9586E-01 6. 93900E+00 9.28726E-01 1. 618116 -03 0. 00000+00 0. 000006+00
213 9.7629460 E1 6.897183E600 9.289516E-01 1. 62612E-03 0. 00000E+00 O. 00000+E00
214 9.04857E-01 7.00567E+00 9.28837E-01 1 . 62149E-03 0. 000006+00 0. 00000E+00
255 9.023766-01 7.03783+00 9. 28666E-01 1. 62390E-03 0. 000006+00 0. 00000E+00
216 9.49883E-01 7.08983E+00 9. 287656-01 I . 61933E-03 0. 000006+00 0. O00000E+0
217 9.'3266E-01 7.10000E+00 9. 28781E-01 1 . 61106E-03 0.000006+00 0. 00000-E00

6.511196-01 7. 1330056E00 9.28702E-01 1. 806356-03 0.00000E+00 0.000OOE+00
.71120E-01 7.16417E+00 9.288976E-01 1.61084E-03 0.00000E600 0.000006-E00
.20 9.10802E-01 7.09617E+00 9.288156E-01 1.60556E-03 0.00006E+00 0.00006E+00

'21 9. 48981E-01 7. 22817E+00 9. 28907E-01 1. 60086E-03 0. 00000E+00 0.000006+00
22 9.190346-01 7.281176+0 9. 28862E-01 1. 59420E-03 0. 00006E+00 0.50000E+00
23 9.2355E-01 7. 29317E+O0 9. 28806E-01 1. 58697E-03 0.00000+0 0. O0000E+00

2 .204646-01 7. 327006E+00 9. 2885E-01 1. 579816E-03 0. 00000+E00 0.00000-E00
2 . 442806-01 7. 35917E+00 9. 289027E-01 1.874236-03 0. 00000E+00 0. 000OOE+02

22 9. 011060E-00 7. 39300E+20 9. 28486E-01 1.56916E-03 0. 00000E+00 0.00000E+00
23 8. 98061E-01 7.42800+E00 9.287116-01 1.58688E-03 0.00000E+00 0. OOOOE+00

2 . 345956-01 7. 457006+00 9. 287376-01 1 .581446-03 0. 000006-00 0.00~t0006+00
29 9. 01249E-01 7.488176+00 9.28616- 01 1.55936E-03 0.00000E+00 0. 00000+E00

'30 9.00532E-01 7.518336+00 9.3284936-01 1 .557286-03 0.000006-0O0 0. 000006+00
'31 9.655306-01 7.549506+00 9.28654E-01 1.)55888-03 0.+00005+00 0.000006+00

.004076-01 7.08250+00 9. 285546-01 1.55535E-03 .00000-E+00 0. 00000E 00
22 .320-01 7.0 91550E+0 9. 25706-01 1.548868-03 0. 00000E-00 0. 00000+0

.334E-01 7.0470600 9. 288186E-01 1.542706E-03 0. 0000CIE+00 O. 00000E+00
-7 9.241796-01 7. 681336+00 9. 28597E-01 1.53618E-03 0. 000006+00 0. 000006+00

238 9.00026E-01 7.714336+00 9.28475E-01 1. 53447E-03 0. 000006+00 0. 0000E+00
237 9.26802E-01 7.847317E00 9. 24686E-0 1 . 527946-03 0. 0000E+00 . 000006+00

38 9." 0312E-01 7.78117E+00 9.28391E-01 1.52340E-03 0. 00000E+00 0. 00000+E00
231 9.3!5053E-01 7.415006E00 9. 283776E-01 1.51706E-03 0. 000006E+ 00 0. 00000E+00
230 9.51104E-01 7.58700E+00 9.28473E-01 1.51367E-03 0. 00000E+00 0.00000E+00
241 42666E-01 7. 7717E+00 9. 285032E-01 1.50840E-]03 0.0000E0+00 4. 00000E+04

2 .503846-0 7.010176+00 9.28648E-01 1.5406676-03 0.,00000E+00 0. 00000E+00
243 9.177486-01 7.94317E+00 9.286036-01 1.801096-03 0.000006+00 0.00000E+O0
244 0.01436E-01 7.975176+00 9.20898E-01 1.497856-03 O.000006E+0 0.000006-00
236 9.64962E-01 8. 00833E+00 9. 288476-01 1.49912E-03 0. O0000E+00 0.00000+E00
246 0. 98459E-01 8.04017E+00 9. 287226E-01 1.49814E-03 O.000006E+00 0. 00000E+00
'47 9.04002E-01 6. 07217E+00 9. 288256-01 1. 49558-3 0.000006+00 0.000006-00
28 .2194-01 0.104336+00 9.2970-01 1. 490756-03 0. 000-E+00 O.00000E+00

5.11436-01 0.13717+E00 9.28746E-01 1.484500-03 0. 00000E+00 0. 0000000
9.25566-01 0.189336-00 9.287336-01 1.478656-03 0.000006-00 O.00006E+00

51 9.48668E_01 84 . 20133E+00 9. 28813E-01 1 . 47487E-03 0. 000006+00 0.00006E+00
25 9.34796E-01 0. 23333E+00 9.?28837E-05 1.546915E-03 0. 00000+00 0.000006+00

2 . 6129E-01 0.6450E+00 9.289946-08 .471646E-03 0. 000006E+00 0O. 0000E+ 00
'54 8.641406-01 0. 204076700 0.287386-01 1.488216-03 0.000006E00 0.000006+00

9.06020E-01 0.3207E+604 9.286010E-0 1 .48767-03 0.000060 . +00
5 .2 777060E1 0.. 31007E+00 9.28607E-01 1.48180E-03 0.00000E+00 0. 00000+00

.5 9 35242E-01 8. 30167E+00 9.29633E-01 1 .4762E-03 0.00006E+00 0. 00000E+00
50 6 . 368946-01 - 0.42550E+00 9.28656E-01 1.47077E-03 0. 00000E+00 0. 000006E+0
249 9.2 1 719E-01 0.45687E+00 9.28638E-01 1.46528E-03 0.000OE+00 0. 0.00006E+00
260 9. 18450E-,1 8.48967+E00 9.28598-01 1.400136-03 0. 090006+00 0. 00000E+00
'81 9. 35405E-01 8.52297E+00 9. 228386E-51 1-.45479E-03 00000E+00 0. 00000E+00

S 9.222856E-01 .55550+E-00 9.2896046-0 1.44396E-03 0.0CI0l0+00 0. 00000-E00
.0 37376-1 0. 58066+00 9. 28470E-01 1. 4090E6-03 0. 00000E+00 ..00000E+00

2 . 655376-01 .0.6168767+00 9. 288126-91 1. 451366-03 0. 000006-00 0. 000006*.00
265 9. 45506E-01 0.6490006-00 9.288786E-01 1. 447376-03 0. 000006-00 0. 000006+ 00
2"60 9.373576-01 8.661836+00 9.28709E-01 1.44215E-03 0.00000E+00 0. 00000+00
263 9.239286-01 0.715636-00 9.38891E-01 1.435816-03 0.0000 00 9. 00000+E 00
238 8.63376E-01 0. 749867E00 9.284456-01 1. 45231E-03 0.000006+00 .0.00000+E00
269 0.47296E-01 0.781 67E+00 9.28516E-00 1. 448580-03 0.0U0000E00 0. O0000E+00
370 0.a 12306-01 6.6 3137E6 00 9.286386-01 10.44832-03 0.000006+00 0.000006+00
271 0. 034306-01 9.0 8 766700 9.-2804 46-0 1.445067-03 '. C0100+0 00 0. 000006+E00
272 . 29466E-01 .957647E+60 9.291486-0 1 1.44060E-03 0. 0000E+0O0 0l. 000006+00
273 9. 128976-01 E. 1176+07E0 .28490-01 1.436446-03 0.00000E+00 LB 0O0005+00
374 9.3223946-01 0a. 945506E+0 9.n28466-01 1.431326-03 0.00)0006*00 0.00000600
275 0.330456-91 0.976067+0 9. 284886-01 1. 48262-03 0.00000600 0. 00000-E00
270 0. 8429-01 . 006000600 9.2845186-9 1.42147E-03 0.00000E+00 0.000006-00
277 9. 1184E-01 . 03167E+00 9.283866-01 1.417686-03 0.000006+00 0.00OOOE 00
276 9.441006-01 0.070406+00 9.28445E-01 1. 41309E-03 0. 000006+E00 0.00N006E+0
279 9.31068-01 9. 383300 0.394066-9 0 1 0.40066E-03 0.0)006-00 0.000006+00
280 .471746-01 m. 3E( 00 28023E-01 1.405 153-9 3 0.00O06E+-00 0.000006+00
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287
lee

983

2q4
295
286
'07
'68

293
294

-391
295

300

301
329

303

9.35082E-C1
9. 27815E-01
9.31773E-01
9.16095E-01
9.84640E-01
9.25277E-01
9. 09745E -01
9. 57832E-01
9.34622E-01
0.09633E-01
9. 122056-01

q.76897E-01
9.34423E-01
9.58806E-01
6.90681E-01
8.85455E-01
9.45813E-01
9.5204OE-01
9. 51573E-01
9.49305E-01
9.08119E-01
9.20235E-01
9.30871E-01

9.16983E+00
9.q0183E+00
9.23567E+06
9.268676±00
9.30067E+00

9.33100E±00
9. 36300E+00
9.39600E+00
9.42700E+00
9.46100E+00
9.49383E+00
9.52500E+00
9.55800E+00
9.58900E+00
9.62200E+00
9.65500E+00
9.68800E+00
9.71817E6+0
9. 74833E+00
9.78033E+00
9.81150E+00
9.84450E+00
9.87467E+00

9.28547E-01
9.28544E-01
9. 2,955r6-01
9.28512E-61
9.28710E-01
9.28698E-01
9.28631E-01
9.28733E-01
9..26719E-01
9.28611E-01
9.20654E-01
9.:28721E-01
9.2874IE1-01
9.28844E-01
9.28713E-01
9.28566E-01
9.28625E-01
9.28704E-02
9.28781E-01
9.288506-01
9.28780E-01
9.287526-01
9.28759E-01

1.40030E-03

1.39530E-03
1.390376-03
1.20 6136-03

1.3953qE-03
1.39082E-03
1.387236-93

1.38614E-03
1.38137E-03
1.3P076E-6o3
1.37718E:-3
1.38251E-03
9.377896-03

1.377026-03
1.3784RE-03
1.38164E-03
1.37819E-03
1.3756830E_-93
1.37332E-03
1.37043E-03
1.36760E-03
1.36333E-03
1.35881E-03

0. O0000E+00
0.000006E+0
n. 60000E+00
0. 00000E+00
0.00000E+00
0.0O00096+00
0.0O0000E+00
0. 00000E+00
0. 00006E00
0. 00006E+00
6. 000006+00

0. 000006±00
0.0O00096+00
0.000006E+00
0. 00000E+00
0. 0000E+00
0.00000E+00
0.0OOOE+600
0. 0000E+00
0.00000E+00
0.00000E+00

0.00000E+00
O.00006E+00

'. 00000E+00
0.00000OE+00

0.,00000E+00
j'. unOOOOE ,O)0

0. 00000E0 00
0. o0000+ 00
u. 0000E+ 00
0. 0000E6+00
0. (n0OOE+o00
0.00000E+0C
0.00900E+00
0. 00000E+1±0

0.0O0000E+00
0. 00006+900
0. 0000E+00
0. 000006+00
0.0 0000E + 00

0. 00000E+00
0.00000E+00

0 .0090E+00
0. 00000E+00
0.00000E+00

KE140 MESSAGE NUMBEP K5-123

NAC International

EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENEPATIONS.
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LWT ANALYSIS; EXXON 15X15(N) ASSEMBLY; NO0 WATER IN GAP

LIFETIME - 9.73114E-O5 + OR - 2.94167E-07 GENERATION TIME
NIU BAR = 2.43684E+L0 + OR - 1.60493E-04 AVERAGE FISSION GROUP

ENE06GY3 EV) OF THE AVEPAGE LETHARGY CAUSING FISSION

3.71858E-05 + OR - 9.05556E-0C8
2.24236E-01 f OR - 5.N8246E-03
1.68092E-01 + OR - 8.11249E-04

NO. OF INITIAL
GEN1ERATIONS

SKIPPED

3

5

6

7

9

10

11

12

17

22

27

32

37

42

47

52

57

E2

67

72

77

82

87

92

AVERAGE
6-EFFECTIVE

0.92877 + OR

0.925870 OR

0.92865 + OR

0.92855 + OR

0.92862 + OR

0.92864 + OR

0.92865 + OR

0.92856 + OR

0.92864 + OR

0.928660 + OR

0.92649 + OR

0.92839 + OR

0.92833 + OR

0.92969 + OR

0. 92-77 + OR

8.92674 + OR

0.92882 + OR

0. 929q0, + OR

0.92?71 + OR

0.92662 + OR

0.92820 + OR

0.92840 + OR

0.92840 + OP.

0.9284' + OR

0.92843 + OR

0.92809 + OR

DEVIATION

- 0.00136

- 0.00137

- 0.00137

- 0.00137

- 0.00137

- 0.00138

- 0.00136

- 0.00139

- 0.00139

- 0.00139

- 0.00141

- 0.00142

- 0.00144

- 0.00143

- 0.00145

- 0.00145

- 0.00147

- 0.00148

- 0.00152

- 0.00153

- 0.00153

- 0.00155

- 0.00156

- 0.00161

- 0.00161

- 0.00163

67 PER CENT
CONFIDENCE INTERVAL

0.92740 TO 0.93013

0.32734 TO 0.93007

0.92728 TO 0.93002

0.92718 TO 0.92992

0.92725 TO 0.92999

0.92726 TO 0.93002

0.92727 TO 0.93004

0.92718 TO 0.92995

0.92725 TO 0.93003

0.92721 TO 0.92999

0.92709 TO 0.92990

0.92697 TO 0.92982

0.92689 TO 0.92977

0.92726 TO 0.93012

0.92732 TO 0.93022

0.92729 TO 0.93019

0.92735 TO 0.93028

0.92752 TO 0.93048

0.92721 TO 0.93021

0.92710 TO 0.93013

0.92667 TO 0.92973

0.92685 TO 0.92995

0.92690 TO 0.93007

0.92682 TO 0.93003

0.92682 TO 0.93004

0.92646 TO 0.93972

95 PEP. CENT
CONFIDENCE INTERVAL

0.92604 TO 0.93149

0.92597 TO 0.93144

0.92591 TO 0.93139

0.92581 TO 0.93130

0.92597 TO 0.93137

0.92588 TO 0.93140

0.92589 TO 0.93142

0.92579 TO 0.93133

0.92586 TO 0.93141

0.92581 TO 0.93138

0.92568 TO 0.93130

0.92555 TO 0.93124

0.92546 TO 0.93121

0.92583 TO 0.93155

0.92587 TO 0.93160

0.92584 TO 0.93164

0.92588 TO 0.93175

0.92603 TO 0.93196

0.92571 TO J. 93171

0.92559 TO 0.93165

0.92514 TO 0.93126

0.92530 TO 0.93150

0.92532 TO 0.93165

0.92521 TO 0.93164

0.92522 TO 0.93164

0.92483 TO 01.93135

99 PER CENT
CONFIDENCE INTERVAL

0.92468 TO 0.93286

0.92460 TO 0.93280

0.92454 TO 0.93276

0.92444 TO 0.93267

0.92450 TO 0.93274

0.92451 TO 0.93278

0.92450 TO 0.93280

0.92441 TO 0.93272

0.92447 TO 0.93280

0.92442 TO 0.93278

0.92428 TO 0.93271

0.92413 TO 0.93266

0.92402 TO 0.93265

0.92440 TO 0.93296

0.92441 TO 0.93313

0.92439 TO 0.93309

0.92442 TO 0.93322

0.92455 TO 0.93345

0.02421 TO 0.93231

0.92407 TO 0.93317

0.92361 TO 0.93279

0.92375 TO 0.93305

0.92374 TO 0.93323

0.92360 TO 0.93325

0.92361 TO 0.93325

0.92319 TO 0.93298

NUMBER OF
HISTORIES

300r'00

298000

2970510

296000

294000

293000

292000

291:'00

28-0 0000

281000

276000

271000

206000

26100')

256000

251000

246U'0

241000

236000

2310LC0

'2U000

S21 00

216000

211000
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LWT ANALYSIS; EXXON 15'I15(W) ASSEMBLY; NO WATER IN GAP

NO. OF INITIAL
GENEREATIONS AVERPAGE

SNIPFED K-EFFECTIVE

0.92769

0.92772

0.927P7

0. 92902

0. 92805

0. 92804

0.92809

0.92779

0.92784

0.92776

0.92793

0. 9`851

0.92780

0.92815

0.92767

0.92714

0.92805

0.92818

0.92911

0.92895

0.92931

0. 92917

0.92947

0.92883

0.9287n

0.92848

0.92890

+ OR

+ OR

" OR

+ OR

" OR

+ O.

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

" OR

+ OR

+ OR

* OR

" OR

+ OR

" OR

" OR

" OR

+ OR

" OR

+ OF

+ OR

+ OR

G7 PER CENT
DEVIATION CONFIDENCE INTEPVAL

- 0.00165 0.92605 TO 0.92934

- 0.00166 0.92600 TO 0.92938

- 0.00169 0.92618 TO 0.92955

- 0.00172 0.92629 TO U. 92974

- 0.00176 0.92629 TO 0.92982

- 0.00180 0.92624 TO 0.92984

- 0.00183 0.92625 TO 0.92992

- 0.00185 0.92594 TO 0.92965

- 0.00190 0.92594 TO 1.92974

- 0.00193 0.92583 TO 0.92969

- 0.00197 0.92596 TO 0.92990

- 0.00198 0.92652 TO 0.93049

- 0.00201 0.92579 TO 0.92980

- 0.00207 0.92608 TO 0.93022

- 0.00210 0.92557 TO 0.92978

- 0.00213 0.92501 TO 0.92927

- 0.00215 0.92590 TO 0.93021

- 0.00221 0.92596 TO 0.93039

- 0.00222 0.92689 TO 0.93133

- 0.00231 0.926C5 TO 0.93126

- 0.00237 0.92694 TO 0.93108

- 0.00241 0.92677 TO 0.93158

- 0.90250 0.92697 TO 0.93197

- 0.00252 0.92632 TO 0.93135

- 0.00254 0.92016 TO 0.92124

- 0.00261 0.92587 TO 0.93109

- 0.00274 0.92616 TO 0.93164

99 PER CENT
CONFIDENCE INTERVAL

0.92440 TO 0.93099

n.92440 TO 0.93104

0.92449 TO 0.93124

0.92497 TO 0.93146

0.92453 TO 0.9315e

0.92445 TO 0.93164

0.92442 TO 0.93176

0.92409 TO 0.93150

0.92405 TO 0.93163

0.92390 TO 0.93163

0.92399 TO 0.93187

0.92454 TO 0.93247

0.92370 TO 0.93181

0.92401 TO 0.93229

0.92346 TO 0.93189

0.92209 TO 0.93140

0.92375 TO 0.93230

0.92375 TO 0.93261

0.92467 TO 0.93356

0.92434 TO 0.93356

0.92459 TO 0.93409

0.92436 TO 0.93399

0.92448 TO 0.93447

0.q2380 TO 0.93387

0.92362 TO 0.93379

0.92325 TO 0.93371

0.92342 TO 0.93438

99 PER CENT
CONFIDENCE INTERVAL

0.9227F TO 0.93263

0.92274 TO 0.93269

0.92281 TO 0.93293

0.92185 TO 0.93318

0.92277 TO 0.93334

0.92265 TO 0.93343

0.92258 TO 0.93359

0.92223 TO 0.93236

0.92215 TO 0.93353

0.92197 TO U.93356

0.92202 TO 0.93384

0.92256 TO 0.93446

0.92177 TO 0.93382

0.92194 TO 0.93436

0.92136 TO 0.93399

0.92076 TO 0.93353

0.92160 TO 0.93451

0.92153 TO 0.93482

0.92244 TO 0.93578

0.92204 TO 0.93587

0.92221 TO 0.93641

0.92196 TO 0.93639

0.92198 TO 0.93697

0.92129 TO 0.93038

0.92108 TO 0.93633

0.92064 TO 0.93632

0.92068 TO 0.93712

NUMBER OF
HISTORIES

200(000

201000

19600 0

191000

186000(

181000

176000

17100(1

166000

161000

156000

151000

14(009

141000

136000

111000

12-000

121000

11600(0

1111000

101000

96009

91000

a869010

81000

760002)c
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LWT ANALYSIS; EXXON 15X-15(W) ASSEMBLY; NO WATER IN GAP

NO. OF INITIAL
GENERATIONS AVEPAGE

SKI PPED K-EFFECTIVE

232 0.9O942 ±

237 0.92979 +

242 0.92919 +

247 0.92947 +

252 0.9283m +

257 0.92946 +

262 0.92974 +

267 0.92926 +

272 0.93060 +

277 0.93268 +

292 0.93162 +

287 0.93103 +

29q <.92974 +

297 0.93536 +

DEVIATION

OR - 0.00281

OR - 0.00299

OR - 0.00316

OR - 0U. 00327

OR - 0.00356

OR - 0.00351

OR - 0.00392

OR - 0.00421

OR - 0.00413

OR - 0.00478

OR - 0.00587

OR - 0.00673

OR - 0.0,770

OR - 0.00759

67 PER CENT
COINFIDENCE INTERVAL

0.92661 TO 0.93224

0.92681 TO 0.93278

0.92604 TO 0.93235

0.92519 TO 0.93174

0.92481 TO 0.93194

0.92594 TO 0.93297

0.92582 TO 0.93366

0.92505 TO 0.93347

0.92647 TO 0.93473

0.92790 TO 0.93746

0.92575 TO 0.93749

0.92430 TO 0.93776

0.92205 TO 0.9374C

0.92777 TO 0.94294

95 PER CENT
CONFIDENCE INTERVAL

0.92380 TO 0.93505

0.92382 TO 0.93577

0.92288 TO 0.93551

0.92192 TO 0.93002

0.92125 TO 0.93550

0.92243 TO 0.93648

0.92190 TO 0.93759

0.92085 TO 0.93767

0.92233 TO 0.93096

0.92312 TO 0.94224

0.91989 TO 0.94335

0.91757 TO 0.94450

,.91435 TO 0.9451k

0.92018 TO 0.95053

99 PER CENT
COIIFIDEIJCE INTEPVAL

0.92099 TO 0.03746

0.92084 TO 0.93875

0.91972 TO 0.93867

0.91865 TO 9.93929

0.91769 TO 0.93906

0.91892 TO 0.94000

0.91798 TO 0.94151

0.91664 TO 0.94100

0.91820 TO 0.94299

0.91834 TO 0.94702

0.91402 TO 0.94922

0.919,83 TO 0.95123

0.90665 TO 0.95287

0.91260 TO 0.95812

CUJMBER OF
HISTORIES

710100

C6000

r610(,n

46000

41000

26000

21000

11001

6000
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LWT ANALYSIS; EXXON 15X15(W) ASSEMBLY; NO WATER IN GAP

PLOT OF AVERAGE N-EFFECTIVE BY GENERATIOlI PUN.
THE LINE REPRESE TS K-ERR = 0. 920 + OP - 0.e014 WEIGN OCCURS FOP 3 E3 GEUEPATIOnS RUN.

0. 9270 0.q385 1.0495

I--------------------------I------------------------ - ------------ ------------

5-

15 +

I I

T I
I4

II
I0 I 1

155+ I I

I +

I +
e +

90 + I I ,

I S
I I

I I
+ I I6 1

I I

IS I I
II I -

25fI I
I SI I

II I' I
IIII

II II
35-I I

I0 I 1
I I

I I I

I ' I

35+ I I• I

II I• I
II V I

I0 I I I
I I I

45+II II

I I I
I5 I I

I I I
II I I

5 ,I I I

50 I I
I I I
II -I
II I

II l I
I5 S " I

I I * I
II I" I

0+I V I

I0 U I• I
II I" I
II I
II I

65+ I I
I S

IiI
II I
I I - I

70+ II I

II I I
III I
I I - I
II i' I

75- I I I
I I I
I I' I

I I I
I0 I 1' I

5+I I
II I
IIi' I

II I
I5II I

95-I V I
II I
II 1' I
I I - I

90 I I
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I05
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LWT ANALYSIS; EXXON 15X15(W) ASSEMBLY; NO WATER IN GAP

GROUP FISSION UNIT REGION1 FISSIONS PERCENT ABSORPTIONS PERCENT
FPACTION DEVIATION DEVIATION

1 0.0045 4.13525E-03 2.1624 2.31474E-03 1.6942

2 0.0184 1.70563E-02 0.6777 8.53945E-('3 0.5701

3 0.0203 1.88901E-02 0.5923 7.85394E-03 0.5710

4 0.0085 7.89259E-03 0.744R 3.77855E-03 u.7149

5 0.0027 2.50503E-03 0.5824 2.63470E-03 0.5120

6 0.0024 2.18471E-03 0.4558 4.37485E-03 0.3727

7 0.0023 2.16286E-03 0.4659 4.93271E-03 0.3755

8 0.0023 2.17357E-03 0.5027 7.35496E-03 0.4059

9 0.0032 2.94449E-03 0.5013 1.14341E-02 0.4011

10 0.0068 6.27675E-03 0.5048 1.73735E-02 0.4335

11 0.0142 1.32020E-02 0.4807 2.83083E-02 0.3962

12 0.0186 1.73191E-02 0.5908 3.50757E-02 0.5258

13 0.0173 1.60818E-02 0.6608 3.00656E-02 0.5610

14 0.0136 1.2R222E-02 0.6139 4.26237E-02 0.5164

15 0.0030 2.02311E-03 1.0771 8.92172E-03 0.7964

16 0.0021 1.90622E-03 1.3681 5.33009E-03 0.8758

17 0.0031 2.90625E-03 1.8577 3.68193E-03 1.1582

19 0.0042 3.89564E-03 1.9751 3.877450-U3 1.1947

19 0.0052 4.80254E-03 1.4571 6.07032E-03 0.8868

20 0.0218 2.02349E-02 0.7613 2.39932E-02 0.6156

21 0.0120 1.11287E-02 1.2990 1.05616E-02 0.8876

22 0.0287 2.66463E-02 0.8876 2.42407E-02 0.6724

23 0.1052 9.77197E-02 0.4944 9.31371E-02 0.3247

24 0.2112 1.96132E-01 0.3421 1.86364E-01 0.2154

25 0.1908 1.67964E-01 0.3689 1.59086E-01 0.2113

26 0.2176 2.02106E-01 0.3731 1.94026E-01 0.2287

27 0.0700 6.50546E-02 0.6649 6.47251E-02 0.4115

SYSTEM TOTAL = 9.28776E-01 0.1468 9.85739E-01 0.0516

ELAPSED TIME 8.87833 MIrNUTES

PRANDOM NUMBE-= 79590BFA09823

SKIPPING 3 GENERATIONS

LEAKAGE PERCENT
DEVIATION

1.16131E-04 17.4208

3.24894E-04 9.2849

6.72946E-04 6.9707

3.06621E-04 9.1531

7.00533E-04 7.3109

1.49246E-03 4.9447

1.74377E-03 4.3704

7.33592E-04 6.1702

3.78803E-04 8.7840

3.43542E-04 9.0743

3.93503E-04 8.8978

2.80550E-04 10.6990

2.75200E-04 9.6225

2.48169E-04 11.1716

1.17966E-04 16.4384

6.21348E-05 21.6007

5.40723E-00 23.9178

3.15613E-05 36.6593

3.98236E-05 26.8273

1.81114E-04 12.7240

7.94104E-05 18.5923

1.87182E-04 10.7523

1.46447E-03 3.6272

2.87278E-03 2.4320

1.91103E-03 2.9220

1.55253E-03 2.9482

2.30984E-04 7.4502

1.68558E-02 1.1296
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LOT ANALYSIS; EXXON 15X15 (W) ASSEMBfLY; NO WATER IN GAP

0.85,0 TO 0.896c
(.866 TO 0.8813
0.e813 TO 0.8939
0.8939 TO 0.9066
0.9060 TO 0.9192
0.9192 TO 0.9319
0.9319 TO 0.9445
0.9445 TO 0.9572
0.9572 TO 0.9698
0.9098 TO 0.9825
0.9825 TO 0.9951
0.9951 TO 1.0078

0.8590
0.8686
0.)813
0.8939
0.9066
0.9192
0.9319
). 9445
0.9,72
0.9998
0.9825
0.9951

0. 8989

0. 9813
0.8939

.99066
0.9192
0.9319
0.9445
0.9572
0.9698
0.9825
0.9951

0.8 5600
0.868r
0.8813
0. 9839
0. 9069
0. 9192
0. 9219
0. 9445
0.9572
0.9698
0.9825
0. 9951

TO 0.8686
TO 0.8813
TO 0.8939
TO 0.9066
TO 0.9192
TO 0.9319
TO 0.9440
TO 0.9572
TO 0.9698
TO 0.9825
TO 0.9951
TO 1.0078

TO 0.8686
TO 0.8813
TO 0.8939
TO 0.9066
TO 0.9192
TO 0.9319
TO 0.9445
TO 0.9572
TO 0.9898
TO 0.9825
TO 0.8951
TO 1.0078

TO 0.8986
TO 0.8813
TO 0.8939
TO 0.9066
TO 0.9192
TO 0.9319
TO 0.9445
TO 0.9572
TO 0.9698
TO 0.9825
TO 0.9951
TO 1.0078

FREQUENCY FOR GEE0RATIONS 4 TO 303

FREQUENCY FOR GEINERATIONS 79 TO 303

FREQUENCY FOR GENERATIONS 154 TO 303

FRE.UENCY.FOR -. .....T...

FREQUENCY FOR GENERATIONS 229 TO 303

*.. ,**,*,o.- . . . . .

CONGPATULATIONS! YOU HAVE SUCCESSFULLY TRAVERSED THE PERILOUS OATH THROUGH KENC0 V INI 9.E7833 MINUTES
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Figure 6.6.1-2 CSAS Input/Output for NAC-LWT with PWR Fuel - 3.7% Enrichment -
Most Reactive Accident Condition Configuration

PRIMARY MODULE ACCESS AND INPUT RECORD t SCALE DRIVER - 95/03/29 - 09:06:37
MODULE CSAS25 WILL BE CALLED

LWT ANALYSIS; Exxon 15x5l(W) ASSEMBLY; WATER IN GAP
27GROU0PNDF4 LATTICECELL
U02 1 0.D95 293.0 92235 2.7 92238 96.3 END
ZR 2 S.D 193.0 END
H20 3 1.0 293.0 END
AL 4 1.0 293.0 END
SS304 5 1.0 293.0 END
PB 6 S.D 293.0 END
H20 7 1.000 293.0 END
N20 e 1.090 293.0 END
H20 9 1.0 293.0 END
END COMP
SQUAREPITCH 1.4300 0.9056 1 3 1.0770 2 U.9246 9 END
LWT ANALYSIS; Exxon 15%15(W) ASSEMBLY; WATER IN GAP
READ PAPAM RUN=YES PLT=NO T7E=5000 GEN=303 RND=ID NPG=I000 END PAAM
READ GEOM
UNIT 1
COM= 'FUEL FIN CELL - WITH H20'
CYLINDER 1 1 0.4529 2P182.88
CYLINDER 9 1 0.4623 2P182.88
CYLINDER 2 1 0.5385 2P192.88
CUBOID 3 1 4P5.7159 2P182.88
UNIT 2
COM='WATER ROD CELL - WITI 920'
CYLINDER 3 1 .0.477 2P162.6N

CYLINDER 2 1 0.6999 20182.88
CUBOID 3 1 4P0.7150 2P192.88
GLOBAL UNIT 9
ARRAY 1 -10.7250 -10.7250 -182.88

CUBOID 3 1 4PI1.3157 2P182.88
CYLINDER 4 1 16.891 2P182.89
CYLINDER 3 1 16.9863 20182.88
CYLINDER 5 1 10.9913 20192.98
CYLINDER 6 1 23.4993 2P1B2.88
CYLINDER 5 1 36.5443 2P192.90

CYLINDER 7 1 49.2443 2P182.88
CYLINDER 5 1 49.8539 312.48 -192.16
CYLINDER 6 1 49.9 539 212.48 -199.78
CYLINDER 5 1 49.8539 212.48 -208.67
CUBOID 8 1 4P1.0000 243.00 -240.09
END GEOM
READ ARRAY
ARA=I NUX-15 NUY=15 NUZ=1 FILL

30RI
251 2 2R1 2 351 2 2R1 2 201

7R1 2 7R1
4P1 52 RI 2 4R1
2R 2 9R1 2 201

3RI 2 3R1 2 3R1 2 3R1
15REI

26I 2 9R1 2 2RI
4RI 2 5R1 2 4R1

7R1 2 7l1
2R1 2 201 2 201 2 2R1 2 1R1

30R1
END FILL
END APRAY
READ BOUNDS ZFC=VAC YYF=VAC END BOUNDS
END DATA

SECONDARY MODULE 000099 HAS SEEN CALLED.

MODULE 000096 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 0.44 (SECONDS).

SECONDARY MODULE 000001 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 5.27 (SECONDS).

SECONDARY MODULE 000099 HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 317.91 (SECONDS).

MODULE CSAS25 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 325.16 (SECONDS).
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PROGRAM VERIFICATION INFORPIATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: CSAS

CREATION DATE: 03/08/96

VOLUME: ENG

LIBPARY: G:\SCALE43\WINNT\EXE

PRODUCTION CODE: CSAS

VERSION: 3.1

JOBNAMEP: SCALE-PC

DATE OF EXECUTION: 07/31/98

TIME OF EXECUTION: 21:11:55
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tWT ANALYSIS; E 4ON 15:IB:5(W) ASSEMBLY; WATER IN GAP

* PROBLEM PARAMETERS

LIb 27GPOUPNDF4 L I BPARY
M'X 9 MIXTURES
IMSC 9 COMPOSITION SPECIFICATIONS
IZM 4 MATERIAL ZONlES
GE LATTICECELL GEOMETRY
MORE 0 0/1 DO NOT READ/READ OPTIONAL PARAMETER DATA
MSLN 0 FUEL SOLUTIOBS

.... PROBLEM COMPOSITION DESCRIPTION ....

SC U02 STANDARD COMPOSITION

I'X 1 MIXTURE NO1.
VF 0.9500 VOLUME FRACTION
ROTH 0. 9600 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTUPE/COMPOUND
TEMP 293.0 DEG KELVIN

92000 1 .00 ATOM/MOLECULE
92235 3.700 WT%
92233 96.300 WT%

8Hl6 2.00 ATOMS/MOLECULE

END

SC ZR STA'IDAP D COMPOSITION

MW -. MIXTURE NO.
VF IB.SOD0 VOLUME FRACTION
ROTH 6.4900 THEORETICAL DENSITY
NEL 1 rO. ELEMENTS
ICP 1 0"/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

40000 1. 00 ATOM/MOLECULE

END

SC H20 STANIDARD COMPOSITION

W.X 3 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.9Q8' THEORETICAL DENSITY
NEL 2 NO. ELEMENTS

ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2 .00 ATOMS/MOLECULE
8H16 1.00 ATOM/MOLECULE

END

SC AL STANIDARD COMPOSITION

M]X 4 MIXTURE 140.
VF 1.0000 VOLUME FRACTION
ROTH 2.7020 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

13027 1.00 ATOM/MOLECULE
END

SC SS304 STANDARD COMPOSITION

MK' 5 MIXTURE NO.
VF P . 0000n VOLUM.E FPACTION
ROTH 7.92'0 THEORETICAL DENSITY
NEL 4 NO. ELEMENTS
ICP 0 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

24304 19.000 WTO

25055 2.000 WTN
20304 09.500 N~fW
28204 9.500 WT0

END

DC PD STAI.DAPD COMPOSITIONI
MX 0 MIXTURE NO.
VP 1.0000 VOLUME FRACTION
ROTH 11.3440 THEORETICAL DENSITY
NEL I NO. ELEMEENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIII

H2 IY 1. 00 ATOM/MOLECULE
END

SC H20 STANIDARD COMPOSITION
I.E. 7 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0. 9380 THEORETICAL DENSITY
NEL 2 G1O. ELEMENTS

ICP 1 0/1 MIXTURE/-OMPOUND
TEMP 293.0 DEG KELVIN

B001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

SC H20 STYAIDARD COMPOSITIO1
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MX 8 MIXTURE NO.
VF 1 .000') VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP I 0/1 MIXTUPE/COMPOUND
TEMP 293.0 DEG KELVIN

1001l 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

SC H20 STANDARD COMPOSITION
MX 9 MIXTURE NO1.
VF 1.0000I VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICR 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELV IN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

.- PROBLEM GEOMETRY N'

CTP SOUAREPITCH CELL TYPE
PITCH 1.4300 CM CENTER TO CENTER SPACING
FUELOD 0.9056 CM FUEL DIAMETER OR SLAB THICFO4ESS
MFUEL 1 MIXTUPE NO. OF FUEL
MMOD 3 MIXTURE NO. OF MODERATOR
CLADOD 1. 0770 CM CLAD OUTER DIAMETER

MCLAD U MIXTURE NO. OF CLAD
GAPOD 0.9246 CM GAP OUTER DIAMETER

OGAP 9 MIXTURE NO. OF GAP

ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE I IS FUEL

ZONE 2 IS GAP
ZONE 3 IS CLAD
ZONE 4 IS MOD
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LWT ANAALYSIS; EXXON 15I-:15(W) ASSEMBLY; WATER IN GAP

.......... DATA LIBRARY INFORM4ATION * .........

UNIT VOLUME ...

NUMBER DATA SET NAM4E NAME UNIT FUNCTION

89 G:\scale43\DATALIB\FT89F'001 STANDARD COMPOSITIOI LIBRARY

R2 S: \scale43\DATALIB\FT82FDI CRODS SECTION LIBSAP.Y

11 C:\mev-pwr\RERU.IS\iIHX2MD\FTI1F00I SHORT CROSS SECTION LIBRARY

90 C:\mev-pwr\RERUNS\l5HX2MD\FT90FSS1 INPUT DATA DIRECT ACCESS

STANDARD COMPOSITION LIBRARY DATA

UNIT NUMBER : 89

DATASET NAME : G:\scale43\DATALIB\FT89FS01S

LIBPARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY
637 STANDARD COMPOSITIONS, 490 NUCLIDES
90 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.

CREATION DATE: 6/30/95

_CROSS SECTION LIBRARY DATA

UNIT NUMIBER : 82

DATASET NAME : G:\scale43\DATALIB\FT82FOSI

LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY

BASED ON ENDF-B VERSION 4 DATA
COMPILED FOR NRC 1/27/89 ...

LAST UPDATED 08/12/94
L.. PETRIE - ORNL

........ 0 IO'S WERE USED BEFORE READING KENO V DATA ........

........ C' IO'S WERE USED READING THE KENO V PAPRAMAETER DATA ........

. ........ ..... DATA READING COMPLETED C'-1 ........

........ 0 IO'S WERE USED PREPARING THE KENO V INPUT DATA ........

........ 0 IO'S WERE USED LOADIN4G THE RENO V DATA ........

........ I) SO'S WERE USED LOADING THE DATA ........

0 SO'S WERE USED CHECKING THE RENO V GEOMETRY DATA ........
RESTART DATA HAS BEEN WRITTEN ON UNIT 95 ...

........ 0 ID'S WERE USED WRITING THE KENO V - CSAS DATA ........

........ 0 IO'S WERE USED PROCESSING CSAS INPUT DATA ........

CONTROL MODULE CSAS25 IS COMPLETE.
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LWT ANALYSIS; EXXON 15XI5(W) ASSEMBLY; WATER IN GAP

*'* .... NIUMERIC PARAMETERS ....

TME MAXIMUII PROBLEM TIME (MIN) ....

- * *TBA TIME PEPR GENERATION (MIN) 0.50

GEN NUMBER OF GENERATIONS 303

* + IJPG NUMBER PER GENERATION 1000

1NSK NUMBER OF GENERATIONS TO BE SKIPPED 3

BEG BEGINNING GENEPRATION NUMBER 1

RES GENERATIONS BETWEEN CHECKPOINTS 0

z ID NUM4BER OF EXTRA I-D CROSS SECTIONS 1

*NBE NEUTRON BANK SIZE 1025

'.*NB EXTRA POSITIONS IN NEUTRON BANK 0

NFB FISSION BANK SIZE 10 00 0

XFB EXTRA POSITIONS IN FISSION BANK 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0. 5000 *

WTH WEIGHT HIGH FOB SPLITTING 3.0000

WTL WEIGHT LOW FOP, RUSSIAN ROULETTE 0.3333

BND STARTING RANIDOM NUMBER 1D

* NB8 NUMBER OF D.A. BLOCKS ON UNIT 8 200

* *NL8 LENGTH OF D.A. BLOCKS ON UNIT 8 512

ADJ MODE OF CALCULATION PORWARD

* INPUT DATA WRITTEN ON RESTART UNIT NO

BINARY DATA INTERFACE YES
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LWT ANALYSIS; EXXON 15I:15(W) ASSEMBLY; WATER IN GAP

......... ............ .... P A T .......... P.

*** RUN EXECUTE PROBLEM AFTER CHECKING DATA

F L:-:

SMU

MKU

CNU

FMU

MKH

CKH

FMH

HIL

AMY

XS2

YAP

PKI

PiD

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX E-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT NUT-BER

PRINT FIBS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE SUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT FISS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT I-D MIXTURE X-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE ANGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA 1-D CROSS SECTIONS

YES

NO

O10

NO

NO

NO

NO

NO

NO

NO

NO

sO

110

NO

NO

NO

PLT PLOT PICTURE MAP(S)

FEN

NUB

MKP

CKP

FMP

MKA

CKA

FMA

HAL

FAR

GAS

PAx

PWT

PGM

BUG

TRK

COMPUTE FISSION DENSITIES

COMPUTE NU-BAR & AVG FISSION GROUP

COMPUTE MATRIX K-EFF BY UNIT LOCATION

COMPUTE COFACTOR K-EFF BY UNIT LOCATION

PRINT FISS PROD MATRIX BY UNIT LOCATION

COMPUTE MATRIX K-EFF BY ARRAY NUMPBER

COMPUTE COFACTOR K-EFF BY ARRAY NUMBER

PRINT FISS PROD MATRIX BY ARRAY NUMBER

COLLECT MATRIX BY HIGHEST ARRAY LEVEL

PRINT FIS. AIID ABS. BY REGION

PRINT FAN BY GROUP

PRINT XSEC-ALBEDO CORRELATION TABLES

PRINT WEIGHT AVERAGE ARRAY

PRINT INPUT GEOMETRY

PRINT DEBUG INFORMATION

PRINT TRACKING INFOPRMATION

NO

NO

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

lID

NO

NO

NOG

PARAMETER INPUT COMPLETED

........ 0 IO'S WERE USED READING THE PAPRAMETER DATA ........

. ...*. ...... DATA READING COMPLETED .............

LWT ANALYSIS; EXXON XZ1BI(W) ASSUIMBLY; WATER Il1 GAP

ADDITIONAL INFOPR4ATION ......

NUMBER OF ENERGY GROUPS

NO. OF FISSION SPECTRUM SOURCE GROUP

NO. OF SCATTERING ANIGLES IN XSECS

ENTRIES/NEUTRON IN THE NEUTRON BATIK

ENTRIES/rNEUTRON IN THE FISSION BANK

INUMHER OF MIXTURES USED

(NUMBER OF BIAS TD'S USED

JNUMBER OF DIFFERENTIAL ALBEDOS USED

* TOTAL INPUT GEOMETRY REGIONS

NUMIBER OF GEOMETRY REGIONS USED

LARGEST GEOMETRY UNIT NUMBER

LARGEST ARRAY NUMBER

27 USE LATTICE GEOMETRY

1K

Y

is

19

GLOBAL ARRAY NUMBER

NUMBER OF UNITS IN THE GLOBAL I DIR.

NUMBER OF UNITS IN THE GLOBAL Y DIR.

ITJ.IBER OF UNITS IN THE GLOBAL Z DIR.

USE A GLOBAL REFLECTOR

USE NESTED HOLES

NUMBER OF HOLES

MAN[IMUM HOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAXIMUM ARRAY NESTING LEVEL

YES

15

15 **

IS

YES

NO

NO

1..

YX BOUNDARY CONDITION VAC -. BOUNDARY CONDITION VAC

+Y BOUNDARY COINDITION VAC -Y BOUNDARY CONDITION VAC

+Z BOUNDAPY CONDITION VGAC -7 BOUNDARY" CONDITION VAC
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LWT ANALYSIS; EXXON 15XlS(W) ASSEMBLY; WATER IN GAP

...... SPACE ADD SUPERGROUP INFOR1MATIO ... .......

I )0,1)()1 WORDS IS THE TOTAL SPACE AVAILABLE.

.. 'k28319 WORDS WERE USED FOR NON-SUPERGROUP STORAGE.

71611 WORDS OF STORAGE ARE AVAILABLE FOR SUPERGROUPED DATA.

99759 WORDS OF STORAGE ARE AVAILABLE FOP, CONSTRUCTING THE SUPERGROUPS.

71551 WORDS OF STORAGE ARE AVAILABLE TO EACH SUPERGROUP.

1172 WORDS ARE NEEDED FOR THE LARGEST GROUP.

. "" 29777 WORDS OF STORAGE IS SUFFICIENT TO RUIJ THIS PROBLEM.

41991 WORDS OF STORAGE WILL ALLOW THE PROBLEM TO RUN WITH ONE SUPERGROUP.

42144 WORDS OF STORAGE WILL BE USED TO RUN THIS PROBLEM.

STARTING ENDING XSEC ALBEDO TOTAL
• SUPERGROUP GROUP GROUP LENGTH LENGTH LENGTH

1 1 27 2697 0 13542

........ 0 IO'S WERE USED IN SUPERGROUPING ........

........ 0 IO'S WERE USED LOADING THE DATA ........
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MEDIA BIAS
NUlM I DREGION

LWT ANALYSIS; EXXON 15:15(W) ASSEMBLY; WATER IN GAP

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UN IT 1 -----

0
FUEL PIN CELL - WITH H20

1 CYLINDER 1 1

- CYLINDER 9 1

3 CYLINDER 2 1

4 CUBOID 3 1

RADIUS

PADIUS

RADIUS

0.45280

0.46230

0.53850

0. 71500

+Z

+Z

+Z

182.88

182. 88

182.88

-0. 7151:10

-Z

-Z

-Z

+Y

-182.88

-182.88

-182.88

0. 71500

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT S = 0.00000

-Y =-0.71500 +Z = 18.8c8

Y

y0=

y =

-Z=

0. 05000

0. 00000

-102.98

----- UNIT 2

WATER ROD CELL -

1 CYLINDER

2 CYLINDER

3 CUBOIED

I ARRAY NUMBER

2 CUBOID

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CYLINDER

8 CYLINDER

9 CYLINDER

10 CYLINDER

11 CYLINDER

12 CUBOID

WITH H20

3 1

21

31

1

3

4

3

5

6

5

7

5

8

PRADIUS

RADI US

+X

PADIUS

PADI US

RADIUS

RADIUS

RADIUS

PADIUS

RADIUS

RADI US

0.64770

0.69090

0.71500

+Z = 18 . 88

+Z = 182.88

-X =-0.71050

-Z

-Z =

+0, =

.........'- ........ * ' GLOBAL ...........
---- UNIT 9 EXTE=RIAL TO LATTICE 1

-182.88

-182.88

0.71500

10.725

11.316

16. 891

16.986

18.891

33.496

32. 544

49.244

49.854

49. 854

49.854

-X

+1

+Z

+Z

+Z

+Z

+Z

+Z

-10.725

-11.316

12.04

18.88

182.88

182.88

182.08

182.55

212.48

212.48

212.48

+Y

+Y

-Z

-Z

-Z

-Z

-Z

-Z

-Z

-Z

10.725

11.316

-182.88

-182.88

-182.88

-182.88

-182.88

-182.88

-192.16

-199.7B

-208.67

-Y = -10.725

-Y = -11.316

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

+Z 182.88

+Z = 182.88

A = 0. 0U00

X = 0.00000

X = 0.00000

= 0. O0000

x = 0.00000

n4 = 0.05000

A = 0. 00000

= 0.00000

X 0.00000

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

-Y =-0.71500 +Z = 182.88

y =

yz =

-Z =

-Z =

-Z =

y =

y=

y

y

y

y

y=

i"

y=

0.00000

0. 00O010

-182.58

-182.88

-182.88

0.00000

0. 00000

0.00000

0.00000

0. 0UU00

0. L:'000

0. 00000

0. 00000

0. 000000

+0 = 81.000 -X = -81.000 +Y = 81.000 -81.000 'Z = 243.00 -Z = -240.00

Z LAYER

1 1151

1 11 1

1121

1 11 1

1,

155

111

121

111

LWT ANALYSIS; EXXON 10515(W) ASSEMBLY; WATER IN GAP

UNIT ORIENTATION DESCRIPTSON FOR ARRAY 1

COLUMN I TO 15 LEFT TO RIGHT Y ROW 1 TO 15 BOTTOM TO TOP

11111111

11211211

21111111

1 1 1 1 2 1 1 1 11 2 1 11 1

121

111

1 12

i115

121

111

111

111

11 1

1 11

Ii1

1 1 1

1 11

11

11

21

11

11

11

21

11

11

51

1 1

1 1

1 2

I11

1 1

2 1

1 1

I11

1 1

1 1

211

111

111

111

211

111

111

211

111

111
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LWT ARIALYSIS; EE::OB4 5515I(W) ASSEMBLY; WATER III GAP
VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

GEOMETRY
UNIT REGION REGION

5 1 5I I

3 3
14

2 1 5

3 7

SURROUNDING GEOMETRY VOLUMES

9 1 8
2 9

3 10
4 55
5 12
6 13
7 14
8 1 5
9 16

10 17

11 18
12 19

VOLUME

2.3559IE+02 CM-'3
9.98936E+0R CM':3
8.76191E'0R1 CM''3
4. 14733E+0R CM'' 3

4.82RS2E+0 2 , CM' 3
6.64478E+01 CM''3
1.99443E+02 CM''3

GEOMETRY REGION

1.68287E.05 CM''3
1.9048HE+04 CM''3
1.40501E+05 CM''3
3.70972E+03 CM' '3

7.85353E+04 CM' 3
H.79177E+S5 CM''3
2.45308E+05 CM' 3
1.25193E+06 CM''3

3.7299E.E+O5 CM' 3
5.94983E+U]4 CM' 3
6.94145E+0'4 CM''3
9.38745E+ 06 CM''3

CUMULATIVE
VOLUME

2.3559E-E+02 CM-'3
2.4L55SE+02 CM''3

3.33210E-02 CM''3
7.47943E0-2 CMI 3

4 .3 -205 2E-2 CMI 13
S. 4850E+02 CM''3
7.47943E+U2 CM '3

8 IS All ARRAY PLACEMENT BOUNDARY REGION

1.68'97E+05 CM'-3
1.87335E+05 CM''3
3.27836E+05 CM 3
3.31546E+05 CM''3
4.10TURSE+05 CM'

t
3

1.H892FE+0r CM'3
1.-3457E+06 CM''3
2.78H49E+06 CM -3
3.15949E+06 CM*'3
3. 21899E+06 CM*-3
3.28840E+06 CM13
1.27B59E+07 CM*43

UNIT USES REGION

1 204 1
2
3
4

12
2
3

1

3
4
5
F
7
8
9

1 0
11
12

MIXTURE

9
2

3

3
2
3

7

57

TOTAL VOLUME

4.80,06E+04 CM"3
2.03783E+03 CM''3
1.78763E+04 CM

t
'3

8.4BU55E+04 CM-'3

1.01231E+04 CM''3
1.39540BE+03 CM''3
4.1883BE+03 CM'*3

I.68Re7E+0-5 CM''3
1.9'104POE+C4 CMM 3
1.4R001E+05 CM'-3
3.7R072EE+3 CM'*3
7.H5353E+U4 CM*'3
8.79177E+05 CM-*3
2.453)8E+05 CM 3
1.25193E+06 CM-'3
3.72996E+05 CM'-3
5.94983E+04 CM'*3
6.94145E+04 CM'_3
9.3C745E+06 CM''3

MASS (G)
5.0040 E+05

. 25074E+05
1.2 1452E405
3. 79634E+05
6. 06873E+06
1.06483E+07
I.24964E+06

.37028E +0E
r.f3410)E +03

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

3

4
5
6
7

9

4.P0606E+04 CM''3
1.92717E+04 CM''3
1.2IB75E+05 CM 3
1.40501E+05 CM''3
7.66253E+05 CM3'3
9.3R675E+05 CM' 3
1.25193E+U6 CM'-3

0.32745E+0r CM' 3

2.;3783E+03 -M' '3

BIASING INFORMIATI ON

A DEFAULT WEIGHT OF 0.500 WILL BE USED FOR ALL BIAS ID'S.

........ 0 IO'S WERE USED Il KENO-V BEFORE TP.ACKIIG ........

........ 0.00833 MINUTES WERE USED PROCESSING DATA.

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE= 2.85567E-01

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION III A CUBOID DEFINED BY:
+X= 1.07I50E+U1 -X=--.07250E+01 +2= 1.07250E+01 -Y=-I.07_750E+01 +Z= 1.82880E+02 -Z=-I.82880E+U2

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TUPdJED OFF

0.04883 MITIUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.0040 MIIIUTES.
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LWT ANALYSIS; EEXON T5X:5(W) ASSEMBLY; WATER IN GAP

GENERAT ITON
GENERATION K-EFFECTIVE

1 9.01758E-01
KENO MESSAGE NU4BER ES-I32

3 9.43422E-ST
3 .SEO011E-OT
4 9.23268E-01
5 9.41541E-0T
6 9.46174K-01
7 9.40843E-01
8 9.73009E-01
9 9.23107E-01

SO 9.40767E-01
Ii 9.Q9496E-01
12 9.23595E-01
13 9.06062E-01
14 9.44835E-01
15 9.41754E-S0
16 9.56168E-01
17 9.41557E-T1

18 9.48574E-ST
19 3.99572E-01
20 9.79909E-01
21 9.20847E-01
22 9.31596E-01
23 9.3O910E-01
24 9.37084E-01
25 9.44135E-01

26 9.19049-S01
27 9.19408E-01
28 9.51081E2-1
29 9.50371E-0T
30 3.2749KE-S1
31 4.31326E-0T

32 9.48426E-01
33 9.51579E-01
34 9.23159K-01

9.2308K-0I
36 .4823E-O1
37 9.32004E-01
38 9.1557EK-01
39 a8.96901E-O1
40 93.4545E-CT
41 q9.73308E0 - 1
41 9 .19912E-01
43 11551K-
44 9:.79666-El0
45 9 .39856El01
46 9.26522E-01
47 9.81390E-01

48 9.43632K-S1
49 9.47915E-01
Es 9.04586E-01
51 9.24459E-01
5E2 q.TTSTE-OT
53 9.48855E-O1
54 9.0357SE-oT
55 9.55673E-S1
56 9.17601E-ST
57 9.68348E-01
58 9.04699E-01
59 9.35986E-01
603 9.48324E-01
61 9.40506E-ST
62 9.248936-91
C3 9.093676-01
64 6.90454E-01
C5 9.221126-91
66 9.99260E-01

67 9.5E733E-OT
68 9.225S7E-S0
69 9.53002K-01
70 9.28358E-01
71 9.15497E-01
72 9.30934E-01
73 9.117766-01
74 9.38104E-ST
75 9.43305E-01
76 9.15137E-01
77 9.5955E-01
78 9.0qu55E-01
79 9.08305EK-0
80 9.29053E-01
81 9.37316E-01
82 9.36697E-S0

83 9.20601E-ST
84 5.54251E-ST
95 9.31470K- I

86 9.19477E-cT
87 5.7441KE-OU
90 9.35244K-OT

89 9.23112K-1I
90 9.4455KE-0U

NAC International

ELAPSED TIME
1INUTES

7. 6OOSSE-52
WAPRI NG. . . . ONLY

9. 3500OE'-02
.1667E-01l

1. 29167EK-OT

1 47500K- 01
1 . 64F000-i1
1 b. 0333E-E1
2.96833E-ST
2.13333E-01
2.30667E-01
2.47167E-01
2.65500E-01
2. 83000E-01
2. 99333E-01
3.15833E-01
3. 33333E-O1
3.49833E-01
3.65333E-OS
3.62667E-01
4.00167E-01
4. T75OKE-T1
4.34009E-01
4.52333E-01
4.69667E-91
4.86167E-01
5. 03500-T01
5. 200KE-ST
5.36510(-ST: 1
5. 53633E-C'
5.71333E-01
5. 97633E-01
6. 04167E-C0 1
6.21667K-OS

6.38167E-01
6.55500E-01
6. 72000E-01
6.89333E-01
7. 155833E-01
7.22333E-02
7 . 39g67E-Si
7. 51067E-01
7.73007E-ST
7 .90080KE-ST

8. 0OC500E-0
8.24833E-01
8.42333K-S0
A. 56667E-01
8. 76167K-01
8.91667K-ST

9. 09S'OE-0I
9.'26500E-01
9.4-833E-01
9.61333E-01
9.7 e0667E-01
9.96909K-OS

1i.012596+00
1. 02909E+00
1.04733E+00
1 . 0633-E+90
1. 089033EK00
1. 09767E+00
2.11427EK0CO
I . 13150-E00
1 .149906+09
1. 160336-00

2.2 12813E+00
1. 19933E+SS
1.21567E÷00
I.23217E300
I .4A67E+09
I .26700E+09

1 32350E+0;0
1 . 380OE E+O0
1 ' 1733E+D0'
I . 33483E + 0

1 35 17E+00

I '36790E+00
e 370OE+ncj

1 4'o08'3E+O0

1 .4_817E+00

1.45407E+00
1 .470o-E+oO
1 .481,5 cE+oU0
1 . E065CE+O0
I0 5 ;33E+0

I . 5 817E+0C

1 . 5740 7E+C
1 5. 596-9'0E

AVERAGE
K-EFFECTIVE
1.00000E+O0

997 INDEPENDENT
1. 00 00096E+90
9.50011E-01
9.3669EK-01
9. 38273E-CT
9.40e74E-OS
9. 40867E-C1
9. 4224E-ST
9.42922E-91
9.4 -653E-01
9.47857K-0S
9.45431E-01
9.41852E-01
9.42101E-01
9.42074E-01
9.43081E-01
9.42979E-01
9.43329E-02
9.40726E-01
9.42902E-01
9.41742E-02
9.41234E-01
9.39457E-01
9.39349E-01
9.39557E-01
9.38703E-01
9.37931E-01
9.38437E-01
9.38879E-Sn
9.38472E-01
9.38-26E0-0
9.38299E-01
9.38727E-01
9.38241E-01
9. 3794 0E-01
9.38001E-01
9. 37830E-C1
9.37210K-O1
9.36119E-01
9.360S78E-01
9.370320-01
9.36004E-ST
9.35993E-O1
9.37033E-01
9.37099E-01
9.36858E-01
9.37848E-01
9.37974E-01
9.38185E-01
9.37485E-01
9.37219E-S1
9.36838E-01
9.37074E-01
9.36429K-O1
9.36792E-01
9.36437E-01
9.37017E-01
9.36440E-01
9.36432E-S0
9.36637E-01
9.36704E-01
9.36507E-01
9.36062K-ST

9.35423E-01
0.35212E-'i01
9.36213E-OS
9.36436E-01
9.36218E-01
9.36469E-OS
9.36349E-01
9.360471-01
9.35974E-O0
9.35633E2-I
9.35668E9K-
9.35774E-OS
9.35495E-01
9. 35820KE-C'1
9.35425E-01
9.35073E-01
9.35003E-01
9.35033E2-1
9.35056E-02
9.34977E-01
9. 35212E-01
9.35007E-01
9.35099E-91
9.255020-01
9.3555;E-01
9.354 15E-01
9.35519E-ST

AVG K-EFF MATRIX
DEVIATION 6-EFFECTIVE

0.OOOOO+0O 0.00000E+00
FISSION POINTS WERE GENERATED

MATRIX 6 -EFF
DEVIATION

O.0000 E+OO

O.O0000E+OO
O.O0000E+00
I.33713E-02
7.89095E-03
6.15584E-03
4.76829E-03
6.82232E-03
6.49858E-03
5.63438E-03
7.19592E-03
6.87834E-03
7.17767E-03
6.557006-03
6.031626-03
5.67421E-03
5.928338E- '03
4.95450E-03
5.33259E-03
5.47865E-03
5.31070E-03
5.06365E-03
5.13397E-03
4.89624E-03
4. 68314E-03
4.56447E-03
4.44559E-03
4.301020-03
3.26220E-03
4.03136E-03
3.89766E-03
3.76621E-03
3.66780E-03

3.58450E-03
3.48720E-03
3.38364E-03
3.29000E-03
3.25688E-03
3.35009E-03
3.26100E-03
3.31663E-03
3. 26087E-03
3. 23851E-03
3.32713E-03
3.24949E-03
3.218387E-03
3.26585E-03
3.19654E-03
3.13493E-03
3.14774E-03
3.09427E-03
3 . '5565E-03
3.004 39E-03
3.01565E-03
2.98041E-03
2.94621E-03
2.94977E-03
2.95355E-03

2.90128E-03
2.85818E-03
2.81012E-03
2.76989E-03
2.760200-03

2.7894 6E-03
2.75295E-03
2.88849E-03
2.85247E-03
2.81735E-03
2.78627E-03
2.7 4761E-03
2.72431E-03
2.68610E-03
2.66984E-03
2.63273E-03
2.59857E-03
2.57834E-03
2.56439E-03
2.56101E-03
2. 55195E-03
2.519986-03
2.48805E-03
2.45687E-03
2.42762E-03
2.40929E-03
2.38051E-03
2.352970-03
2.37008E-03
2.34295E-93
2.32028E-)3
2.29616E-03

O.O80006OE+O0 .O0000SES O
0O.0000E+00
O.O0000E+OO

0. 0000 6E+OC
0O.OOOOE+OO

0.OOO00E+0
0.00000E+00
0.OOOOOE+OO
0.O0000E+O0
0.O00090K+0O
S. SOOO~OOE0

0O.0000E+00
0O.0000E+00
0.O0000E+00
O.O00000E+0
0O.0000E+00
O. 0000E+O0
0. O0000E+0
0 00000E+O
0. O0000E+0
9.00000E+O0
0. OOOOOE+00

.O0000E+O00
O.00000E+00

0.00000E+00

0:O.OOOOOE+O00 . 0COCOK+00
.O00000E+O0

0.00000E+00

0.00O00E6+09

O.O0000E+O0,0. OOOCO~OES

0.O00000E+09

0O.0000E+00
0. OO0OE+O0
0.O00080E+0
0O.0000E+00
0. 00OOOE+00
0.O0000E+00

0O.OO000E+O0

O.00000E+O0

0.OOOOOE+O0
O.00000E+O0
0. O0000E+000.O00000E+O50

.O00000E+00
S. OOO0E+S006.090906+00

0.O0000E+00
0.00000E+0
0. O00000E+O0
0. 00000E+00
0. 0000E0+00
o. OOOOOE+00
u. OOOOE+O0
O .O0000E+00
C0. 00000E+00

0.00 0OOE+O0O.O00000+O0
O.O0000E+O0O.O09080E+90

O.O0OOOOE+00o0.00000E+00
O.0OO00g+00
0.00000E+00

O.OO000E+00O.O00 00E+ 00
O.0000OES+0
9.0000OE+00
0.00000E+00
0.O0000E+00

0 . UCOSOS+OK+0.OOOOOE+OO

O:.OOOOOE+OO

0.00000E+O0
0.09OOOE+00

O.IOO00OE+O0

0.O0000E+00
Q. 0000 OE+OO0.0O00E0+00

0.0OOOoEOK+0
O.O0000E+OO
0.OOO00E+00
0.O00000E+00
0.O00000E+00
o.O0000E0+O00

0.I 009 O6E+00
o.00000E+O0
0.000000E+00

0 .000COOE+O

0.00000E+00

0. I0000E+OO
O.0OOOO1E+O0

0. OSC000-0C'O0O. 00006E+00

0. OuuOLIE+00

0.OOOOOE+OS

0.00000E+00

0. OOO0OE+00
0. 00000E+ 00
O. OOCOOOE+O00
O. OOOOOE+OO

O.00000E+00

0. 0O0006-+00

0. 00000E+ 00
0.OOOOSE+00
O.OOOOOE+00
0. OOOOOE+00
O. O0000E+50
0. O0000E+ 00
0. O0000E+O0
0.OO000E+O0
0.00OOOE+00
0. 00000E+00
0. )000'6E+O0
0.00000E+ 00
0.0 906(E+000 . O080cE+ O0
0. 00000E+00
0. 00000E+00

0.00006E+00
0. 00009E+000O.OO0 0 00E+O00

0 . 000000 +00ý0. 0000E+O0
0. 000' CE+O0

0. 00006E+00

0. 00000 CE+ o
0.0:000 

0 E + U0. OO)OOOE+O0

CO. O300OE+00
-I. OO-)OOE+OO

0 . 009006O+000.00000OE+00
3. 00000E+00

0. O0000E+00
0. 0000-ES0o

0.0800006+00

0. O0000E+000. 000OOE+00
0. O00EK+-OS
0. 000E+-0
0.OO0OOE+OO
0. O0000+O00
0. OOOOOE+00
0. O00006E-0

0.O00500-+O00. OOOOE +000
0.O0000E+O0
0.00000E + 00

0. 0o00E+00
0. Oo OE+ S0
O. 0000E6+00

0.0O00006+000. 0 O E+00
0. 0 +U0O+JE + 00
0 . 01000nE +008. OOOOOE+OO

O. 0OuOE6+ 00
0. 0 COE + 000).0OOOOEF+O0

0. O0006E+00
0. 00000E+01'
O. OOOOO1E+0O

0. (0,OOE+OOS. 1;S0C00E+O0
. 00000 E+00
C;. OO000g+o0

0. COCUOE+OC'

0.0,00,E+)0
0. 08000E+00

:. OS00KSE+O0
1) 001000E+01,
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91
92

93
94
95
96
97
98
99

100
101
102
103
1184
(105

106
107
108
108

110
111

112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
128
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160

16
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
194
185

9.2075E0-01 1.609336E00
8.84113E-01 1.6283E6+09
9.48189E-01 1. +4233E+00
9.47857E-01 1.0567E6+00
9.29915E-01 1.67717E+ 0
9.34510E-01 1.69550E+00
9.39685E-01 1.71183E+00
9.19398E-01 1.72933E+00
9.33830E-01 1.74667E+00
9.84360E-01 1.76233E+00
9.20610E-01 1.77867E+00
9.33212'-01 1.79700E+00
9.34488E-01 1.81450E+00
9.402268E-(1 1.830S3E+0O
9.43811E-01 1.84733E+00
9.16527E-01 1.86383E+00
9.06519E-01 1.88133E+00
9.13204E-0_1 1.87S767E00
9.63474E-01 1.91417E+00
9.54392E-01 1.93167E+00
9.534356-01 1.94817E+00
8.23131E-01 1.96450.+00
9.75856E-01 1.98100E600
9.73856E-01 1.99750E+00
8.72786E-01 2.01583E+00
8.97897E-01 2.03317E+00
9.40812E-03 2.04967E+00
9.06429E-01 2.06717E+00
9.14217E-01 2.084506+00
).17762E-01 2.10183E+00

9.95103E-01 2.11833E+00
8.92628E-01 2.13483E+00
9.38176E-01 2.15133E+00
8.97548E-01 2.168676I00
9.13047E-01 2.18617E+00
9.36527E-01 2.20250E+00
9.32372E-01 2.21004E+00
9.08877E-01 2.23650E+00

9.05814E-01 2.25383E+00
9.363656-01 2.27117E+00
9.69187E-01 2.28807E.00
9.18397E-01 2.30600-E+0
9.35049E-O1 2.32336E+00
9.05045E-01 2.34083E+00
9.19642E-01 2.35917E+00

..264966-01 2.37650E+00
9.15749E-01 2.39383E+00
9.01954E-01 2.41033E+00
9.46567E-01 2.42683E+00
9.19810E-01 2.44417E+00
9. 14692E-01 2.46167E+00
9.31690E-01 2.47900E+00
8.87356E-01 2.49733E+00
9.081966E-1 2.51467E400
8.18122E-01 2.53117E+00
9.17517E-01 2.54767E+00
q.39000E-01 2.51417E+00
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.0O00OOE+)0
0. 000O0E+00

CO. O00+'0

O. OOOOOE+OO
0. O0000E+00

C. O00NOE+O
0. (00OOE+00
0. C'00'08E+ 00
0.000008E00
0. 0(" C' 008+000.00000E+00

0.00000E+00
0 . 0C,00C,0 (E8 +C'S0.0 0008OE+00
0.00000E+00
0. 00008E+00
0.0O000O8+00
0.00)0008+00

0. 00000E+90
0. 00000E+00
0. 00000E+00
0.000uOE+00

,,On.OOUOE+O0
.00(COOE+ 00.< 00('1008E+ 00

0.OU "000E+OO)0.00000E+00
0. OOOOE+00'3. 000008E+O'0

0.00000E+000.00000E+00

0. 0OOOOE+00
O.00008E+00
0. 00000E+00
). 0O0000E+00
0. OC'000E+0O
0. 00008E+00
0.0000OE+00

('O.'OOC'8E+O0
0. _(") OOE+ 00
0.O0000E+00

n. 0OOOOE+O0

('.0('008+00

0. 004000E+00

0. 00000+ 00

0. 000008+00

" OC' 008+40

0. 000008+00

0.00008E+00
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281
282

283
284
285
286
287

288
288

29)
281
282
293
294
295

296
297
298

298
308
301
302
303

.432-86E-01
9. 20021-01

9.26751E-01
9. 002 1E-1
9.01413E-01

9. 0161 6E-01
8.4 197 9E-81

9. 35963E-S0
9.11547E-S0
9.29271E-01
9. 50920E-01

F. C62011E:01
E.2750E-01

9.8 628E-01
9. 30354E -01
9.45240E-01
6.99599E-01
9.42083E-01
9.31682E-01
9.31684E -01
9.54073E-01
9.4 6381EK-Si
9.56835E-01

4.91217E+00
4.93233E+O00
4.95067E+0.
4.96900E+00
4.98633E+00
5. 002831E 00
5 .02033E+0:.,
5.03767E+0)
5. 05600E+00
5. 0725E0+00
5. 0003I+:O0
5. 105370+90
5.123670+00

5.14017E+00
5.15667E+00
5.17400E+00
5. 19150E+00
5.20883E+00
5.22533E+00
5.24367E+00
5.20017E+00

E.27033E0S
5. 2 4'E+00.+

9.32160E-01
9.32121E-S0
9.32102E-01
9.31989E-01
9. 31881E-01
9. 31774 E-01
9.31810E-01
9.31824E-01
9. 317 54 E-01
9.31745E-01
9.31839E-01
9. 31958E-01
9.31940E-01
9.318600-01

9. 31855E-01
9. 31900E-01
9.31791E-01
9. 31826E-1
9.31826E-01
9.31825E-01
9.31900E-01
9. 31948E -01

. 32031E0-01

1.32921E-03

1.32526E-03

1.32067E-03
1.32083E-03
1.32057E-03
1.32022E-03
1.31607E-03
1 .31154E-03
1.30887E-03
1.30434E-03
1.30322E-03
1.30411E-03
1.29975E- 03
1.29774E-03
1.29332E-03
1.28972E-03
1.28999E-03
1.28610E-03
1.28176E-03
1. 27745E0-03
1.27534E-03
1.27200E-03
1.27046E-03

0. OU000-E+00

0.00000E+00
0.00000E+00
0.:00000E+00
0.O000OE+00
0.00000E+00
0.000000+00
0. 00000E+00
0.0000E+00
0.0000+00

+ .+00000E+O00.00000E+00

0. 0000 00E+0S
0.00000E+00
O.O0000E+00

0.n0000E+00
0.00000E+00
0.000900E00

.000OOOE+00
0.00000E+00
0.00000E+00
0.000000E+00
nO. o00)(nog +o01

o3. r5c 00 L000E,-SOr
0. 000 00E+ 00
0. 00000E+00

0.O009E0+000.000000+09

O.000000+09
00005 0nE+ 00

0.000900E+00
0.O0000E00+0
0.000000+00

O.0000E OO

0.00000E+00
0. 00 0000E+(00

S.O00i'000+00
0.O000(0E+-0O
0.00n00E+00
0.00900E+O0
0.00000E+00
0. 00900E+00
0.00000E+00
0.00000E+00
0.00000E+00

0. 00 000OE+ 00

KENO MESSAGE NUMBER K5-123

NAC International

EXOECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENEPATIONS.
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LWT ANALYSIS; EXXON 15EIS(W) ASSEMBLY; WATER IN GAP

LIFETIME = l.OllROE-04 +OR - 3.16687E-07 GENERATION TIME = 3.72912E-05 + OR - 9.47620E-08
NU RAN = 2.43654E'00 OR - H.54075E-05 AVERAGE FISSION GROUP = 2.24639E+01 + OR - 5.71557E-03

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION = 1.62849E-01 + OR - 7.87513E-04

NO. OF INITIAL
GENERATI ONS AVERAGE

SKIPPED K-EFFECTIVE

3 r0.93197 +

4 0. 93200 +

5 0.93197 +

6 0.93191 .

7 0.93188 +

H 0.93174 +

9 0.33177 +

10 0.93174 +

11 0.93154 +

12 0.93157 +

17 0.93146 +

22 0.93138 +

27 0.93150 +

32 0.93134 +

37 0.93127 +

42 0.93133 +

47 0.93101 +

52 0. 93107 +

57 0.931092 +

62 0.93092 +

67 0.93082 +

72 0.93084 +

77 0. 93077 +

R2 0.93094 +

e7 0. -3064 +

92 0.93083 +

* OR

* OR

* OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

- 0.00127 0.93070 TO 0.93324

- 0.00128 0.93072 TO 0.93320

- 0.00128 0.93069 TO 0.93325

- 0.00129 0.93063 TO 0.93320

- 0.00129 0.93059 TO 0.93317

- 0.00128 0.93046 TO 0.93303

- 0.00129 0.93048 TO 0.93306

- 0.00129 0.93045 TO 0.93303

- 0.00128 0.93026 TO 0.93283

- 0.00129 0.93028 TO 0.93286

- 0.00130 0.93016 TO 0.93276

- 0.00131 0.93007 TO 0.93268

- 0.00132 0.93017 TO 0.93282

- 0.00134 0.92999 TO 0.93268

- 0.00137 0.92990 TO 0.93263

- 0.00137 0.92996 TO 0.93270

- 0.00137 0.92964 TO 0.93239

- 0.00139 0.92960 TO 0.93246

- 0.00140 0.92952 TO 0.93232

- 0.00142 0.92949 TO 0.93234

- 0.00141 0.92941 TO 0.93223

- 0.00144 0.92940 TO 0.93227

- 0.00146 0.92932 TO 0.93223

- 0.00148 0.921945 TO 0.93242

- 0.00150 0.92914 TO 0.93214

- 0.00151 0.92931 TO 0.93234

95 PER CENT
CONFIDENCE INTERVAL

0.92942 TO 0.93452

0.92945 TO 0.93450

0.92941 TO 0.13453

0.92934 TO 0.93448

0.92931 TO 0.93446

0.92917 TO 0.93431

0.92919 TO 0.13435

0.92915 TO 0.93433

0.92898 TO 0.93411

0.92900 TO 0.93414

0.91885 TO 0.93406

0.92876 TO 0.93399

0.92885 TO 0.93414

0.19865 TO 0.93402

0.12854 TO 0.93400

0.92858 TO 0.9340U

0.92826 TO 0.93375

0.92829 TO 0.93386

0.92811 TO 0.93372

0.92807 TO 0.93376

0.92800 TO 0.93364

0.92796 TO 0.93371

0.92786 TO 0.93369

0.92797 TO 0.93390

0.92765 TO 0.93364

0.92780 TO 0.93306

99 PER CENT
CONFIDENCE INTERVAL

0.92815 TO 0.93579

0.92817 TO 0.93583

0.92812 TO 0.93581

0.92806 TO 0.93576

0.92802 TO 0.93575

0.92789 TO 0.93560

0.92790 TO 0.93164

0.92786 TO 0.93562

0.92770 TO 0.93539

0.92771 TO 0.93543

0.92795 TO 0.93536

0.92746 TO 0.93529

0.92753 TO 0.93547

0.92731 TO 0.93537

0.92717 TO 0.93537

0.92721 TO 0.93545

0.92689 TO 0.93512

0.92690 TO 0.93525

0.92071 TO 0.93512

0.92665 TO 0.93519

0.92659 TO 0.93505

0.92653 TO 0.93514

0.12640 TO 0.93514

0.92649 TO 0.93538

0.92615 TO 0.93512

0.92628 TO 0.93537

NUM6BER OF
HISTORIES

2 300000

299000

398000

297000

296000

295000

293000

293000

291000

2816000

381000

27600'

271000

266000

261000

256000

251005

246000

241000

236000

231000

226000

221000

216000]

311'300
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LWT AIALYSIS; EXXON 15'I-15(W) ASSEMBLY; WATER IN GAP

NO. OF INITIAL
GEN ERATIONS

SKIPPED

97

102

107

112

117

12'

127

132

137

142

147

152

157

162

167

172

177

182

187

192

197

202

207

217

222

227

AVERAGE
K-EFFECTIVE

0.93060 5 O.

0.93041 + OR

U.93047 + OR

0.93018 + OR

0.93012 + OR

0.93026 + OR

0.93045 + OR

0.93053 OP,

0.93083 + OR

0.93107 + OR

0.93162 + OR

0.93172 + OR

0.9317K) + OR

0.93169 + OR

0.93177 + OR

0.93167 + OR

11.93221 + OR

0.93194 + OR

0.93219 + OR

11.97251 + nP

DEV I AT I ON

- 0.0U155

- 0.00156

- 0.00159

- 0.00158

- 0.00156

- 0.00159

- 03.00101

- 0.,00164

- 0.00168

- 0.00170

- 0.01173

- 0.00172

- 0.001173

- 0.00179

- 0.00185

- 0.00187

- 0.00190

- 0.00195

- 0. 00204

- 0.00210

- 0.00210

- 0.00215

- 0.00216

- 0.00218

- 0.00228

-0 00235

67 PER CENT
CONFIDENCE INTERVAL

0.92906 TO 0.93215

0.92885 TO 0.93197

0.92887 TO 0.93206

0.92857 TO 0.93179

0.92854 TO 0.93170

0.92870 TO 0.93182

0.92889 TO 0.93204

0.92892 TO 0.93213

0.92918 TO 0.93247

0.92940 TO 0.93275

0.92992 TO 0.93331

0.92999 TO 0.93344

0.92948 TO 0.93291

0.92996 TO 0.93342

0.92998 TO 0.93356

0.92982 TO 0.93352

0.93034 TO 0.93408

0.93004 TO 0.93384

0.93023 TO 0.93414

0.93048 TO 0.93455

0.93118 TO 0.93538

0.93127 TO 0.93547

0.93140 TO 0.93570

0.932C8 TO 0.93701

0.93244 TO 0.93679

0.93296 TO 0.93752

0.93254 TO 0.93725

95 PER CENT
CONFIDENCE INTERVAL

0.92751 TO 0.93370

0.92729 TO 0.93353

0.92728 TO 0.93365

0.92695 TO 0.93340

0.92696 TO 0.93328

0.92714 TO 0.93337

0.92727 TO 0.93362

0.92731 TO 0.93374

0.92754 TO 0.93411

0.92772 TO 0.93443

0.92823 TO 0.93501

0.92826 TO 0.93517

0.82773 TO 0.93463

0.92823 TO 0.93515

0.92819 TO 0.93535

0.92797 TO 0.93537

0.92847 TO 0.93595

0.92815 TO 0.93574

0.92828 TO 0.93610

0.92844 TO 0.93658

0.92909 TO 0.93747

0.92917 TO 0.93756

0.92925 TO 0.93785

0.93052 TO 0.93917

0.93026 TO 0.93897

0.93069 TO 0.93979

0.93018 TO 0.93960

99 PER CENT
CONFI0DENCE INTERVAL

0.92556 TO 0.93524

0.92573 TO 0.93509

0.92569 TO 0.93524

0.92534 TO 0.93501

0.92538 TO 0.93486

0.92558 TO 0.93493

0.92568 TO 0.93521

0.92571 TO 0.93534

0.92590 TO 0.93576

0.92604 TO 0.93610

0.92653 TO 0.93671

0.92653 TO 0.93690

0.92305 TO 0.93634

0.92650 TO 0.93699

0.92640 TO 0.93714

0.92612 TO 0.93722

0.92660 TO 0.93782

0.92625 TO 0.93763

0.92632 TO 0.93805

0.92640 TO 0.93862

0.92699 TO 0.93957

0.92707 TO 0.93966

0.927101 TO 0.94000

0.92836 TO 0.94133

0.92809 TO 0.94115

0.9.2841 TO 0.94207

0.92783 TO 0.94196

NUMBER OF
HISTORIES

206((00

201000

1960000

191000

186000

18 1000

170000

1711a00

1660L,0

161000

156000

151000

146000'

14 10'I'0

13600(0

131000

126000

121('00

I I 6r1160

111000

106000

101000

96000(

9100(1

86000

81000

760(10

0. 93328

0.93337

0.93355

0. 932485

0.93462

0.93524

0. 03489

+ OR

+ OR

+ OP

+ OR

+ OR

+ OR

+ OR
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LWT ANALYSIS; EXXON 15115 (W) ASSEMBLY; WATER IN GAP

NO. OF INITIAL
GENERATIONS AVERAGE

SKIPPED K-EFFECTIVE

232

237

242

247

252

257

262

267

272

277

282

287

297

0. 93465

0. 93471

0. 93322

0. 93302

0.93307

0.93274

0. 93241

. 93216

0.93188

0.93124

0.93083

0.93596

,.93396

0.94382

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

O OR

+ OR

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

- 10.00236 0.93227 TO 0.93703

0.00249 0.93225 TO 0.93717

0.00244 0.93065 TO 0.93553

000261 0.93041 TO 0.93563

0.00265 0.93042 TO 0.93572

0.00284 0.92990 TO 0.93558

0.00291 0.92950 TO 0.93532

0.00310 0.92906 TO 0.93525

0.00353 0.92835 TO 0.93541

0.00399 0.92724 TO 0.93523

0.00450 0.92632 TO 0.93533

0.00470 0.93126 TO 0.94066

- 0.00537 0.92819 TO u.93933

0.00437 0.93945 TO 0.94820

.5 PER CENT
CONFIDENCE INTERVAL

0.929E9 TO 0.93940

0.92979 TO 0.93962

0.92821 TO 0.93796

0.92781 TO 0.93824

0.92777 TO 0.93836

0.92706 TO 0.93841

0.92660 TO 0.93822

0.92597 TO 0.93835

0.92483 TO 0.93894

0.92325 TO 0.93922

0.92182 TO 0.93983

0.92656 TO 0.94536

0.92322 TO 0.94470

0.9350x TO 0.95257

99 PER CENT
CONFIDENCE INITERVAL

0.92751 TO 0.94178

0.92733 TO 0.94209

0.92577 TO 0.94040

0.92520 TO 0.94084

0.92513 TO 0.94101

0.92423 TO 0.94125

0.92369 TO 0.94113

0.92:87 TO 0.94144

0.92130 TO 0.94246

0.91926 TO 0.94321

0.91732 TO 0.94433

0.921H6 TO 0.95005

0.91785 TO 0.95007

0.93070 TO 0.95694

NUMBER OF
HISTORIES

71000

06000

019000

56060

5100

46000

4 1u00

39000

31000

26000

21000

16000

11000

6000)
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LWT ANALYSIS; EXXON 15XI5(W) ASSEMBLY; WATER IN GAP

PLOT OF AVEPAGE K-EFFECTIVE BY GENERATION RUN.
THE LINE REFRESENTS R-EFF = 0.9320 OR - 0.0013 WHICH OCCURS FOR 303 G

0.9233 0.9354 n_

ENERATIONS RUl.

S-476
-I - - - - - -

I-

20+

25+

30 +

35

40 +
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------ I ------- I------
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I
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I I
I I
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I I

I -

II
I

I
I
I
I
I

II

I I
I I

I I
I I

I I
II

II
II
II

I I

II
I I
II

iII

I
I

[

* I

* I

* I

I

I

II

II
II
II
II
IT

II

IT
II
II

II

II
II
IT
II
II
II
II
II

II
IT

II

II
II

II

II

* I

* I

+ I

* I
* I
* I

* I
* I

I
I
I

I
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GROUP FISSION UNIT REGION FISSIONS PERCENT
FPRACTION DEVIATION

1 0.0044 4.12382E-03 2.2144

2 0.0180 1.67539E-02 0.6733

3 0.0200 1.86620E-02 0.5834

4 0.0084 7.85246E-03 0.7543

5 0.00C26 2.42704E-03 0.5530

6 0.0023 2.15423E-03 0.4075

7 0.0023 2.11604E-03 0.4532

8 0.0023 2.14614E-03 0.5016

9 0.0031 2.89714E-03 0.5196

10 0.0067 6.25759E-03 0.5651

11 0.0140 1.30250E-02 0.5315

12 0.0184 1.71873E-02 0.6059

13 0.0170 S.58168E-02 C.6547

14 0.0134 1.25289E-02 0.6097

15 0.0030 2.76823E-03 1.0342

16 0.0021 1.92938E-03 1.3874

17 0.0032 2.97248E-03 1.6548

18 0.0042 3.95071E-03 1.9001

19 0.0051 4.79233E-03 1.2874

20 0.0216 2.01376E-02 0.8603

21 0.0118 1.10782E-02 1.2904

22 0.0289 2.69181E-02 0.9346

23 0.1036 9.65919E-02 0.4601

24 0.2115 1.97140E-01 0.3347

25 0.1819 1.69493E-01 0.3884

26 0.2191 2.04213E-01 0.3709

27 0.0709 6.60369E-02 0.6982

SYSTEM TOTAL = 9.31971E-01 0.1366

ELAPSED TIME 5.29483 MINUTES

RANDOM NUMBER- 9A242D7225

ABSORPTIONIS PERCENT
DEVIATION

2.31596E-03 1.742A

8.40488E-03 0.5753

7.76219E-03 0.5667

3.75926E-03 0.7213

2.56147E-03 0.4791

4.32427E-03 0.3424

4.86679E-03 0.3862

7.248486E-03 0.4245

1.12585E-02 0.4242

1.73420E-02 0.4456

2.80004E-02 0.4400

2.82916-02 0.5484

2.97315E-02 0.5616

4.23690E-02 0.5100

8.78912E-03 0.9033

5.29241E-03 0.8411

3.72679E-03 1.1017

3.84560E-03 1.2406

6.01308E-03 0.8243

2.36640E-02 0.5659

1.04705E-02 0.9036

2.43475E-02 0.6607

9.35088E-02 0.3275

1.90608E-01 0.1993

1.03206E-01 0.2228

2.00778E-I0 0.2261

6.74562E-02 0.4170

1.00153E600 0.0446

SKIPPING 3 GENERATIONS

LEAKAGE PERCENT
DEVIATION

9.65822E-06 57.6063

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00006E+00 0.0000

0.000006E+ 00 0.0000

0. 0OO0OE+0 0.0000

0.00000E+00 0. 0000

0.00006E+00 0.0000

O.00000E+00 0.0000

0.O0000E+00 0.0000

0. 0000E+00 0.0000

0.000006+00 0.0200

0.OOOOOE'00 0.0000

0.000000E+O 0.0000

O.OOOOOE+00 0.0000

O.O0000E+O0 0.0000

0.000006+00 0.0000

O.O00000+00 0.0000

0.00000E+00 0.0000

O.10000E+00 0.0000

0.00000E+O0 0.0000

O.O0000E+00 0.0000

0.00000E+00 0.0000

0.000000E+O 0.0000

8.62006E-07 100.0000

.58655E-06 100 . 0000

0.00000E+00 0.0000

1.21076E-05 48.1945
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LWT ANfALYSIS; E:.:xON 18."5(W) ASSEMBLY; WATER I9 GAP

0).8694 TO 0.8820
0.8820 TO 0.8947
0.8947 TO 0.9073
0.9073 TO 0.9200
0.9200 TO 0.9326
0.9326 TO 0.9453
0.9453 TO 0.9579
0.9579 TO 0.9706
0.9706 TO 0.9832
0.9e32 TO 0.9959
0.9959 TO 1.0085

0.0694 TO 0.8820
0.9820 TO 0.8947
0.8947 TO 0.9073
0.9073 TO 0.9200
0.9200 TO 0.9326
0.9326 TO 0.9453
0.9453 TO 0.9579
0.9579 TO 0.9706
0.9706 TO 0.9832
0.9832 TO 0.9959
0.9959 TO 1. 0085

0.8694 TO 0.B820
0.8820 TO 0.8947
0.8947 TO 0.9073
0.9073 TO 0.9200
0.9200 TO 0.9326
0.9326 TO 0.9453
0.9453 TO 0.9579

0.9579 TO 0.9706
0.9706 TO 0.9832
0.9832 TO 0.9959
0.9959 TO 1.0085

.08694 TO 0.8820
0.8820 TO 0.8947
0.8947 TO 0.9073
0.9073 TO 0.9200
0.9200 TO 0.9326
0.9326 TO 0.9453
0.9453 TO 0.9579
0.9579 TO 0.9706
0.9706 TO 0.9832
0.9832 TO 0.9859
0.9959 TO 1.0085

FPEQUEOCY FOR GENEPATIONJ 4 TO 303

.... .... ...

FREQUENCY FOR GENERATIONS 79 TO 303

FREOUENCY FOR GENERATIONS 154 TO 303

FREQUENCY FOR GENERATIONS 229 TO 303

CONGRATULATIONS! YOU HAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH KENO V IN 5.29483 MINUTES
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Figure 6.6.1-3 CSAS Input/Output for NAC-LWT with PWR Fuel - 3.5% Enrichment -
Most Reactive Normal Condition Configuration

PRIMARY MODULE ACCESS AND INPUT RECORD ( SCALE DRIVER - 05/13/29 - 59:06:37
MODULE CSAS25 WILL BE CALLED

LWT ANALYSIS; W17x17 OFA ASSEMBLY; NO WATER IN GAP
270ROUPNDF4 LATTICECELL
U02 1 0.95 293.0 92235 3.5 92238 96.1 END
ZR 2 1.5 293.0 END
H20 3 1.000 293.0 END
AL 4 1.0 293.0 END

SS304 5 1.0 293.0 END
PR 6 1.0 293.0 ENE

H20 7 1.0 293.0 END
H20 8 1.i0D-0 293.0 END
H20 9 i.DE-20 293.0 END
END COMP
SOUAREPITCH 1.2590 0.7844 1 3 0.9144 2 0.8002 9 END
LWT ANALYSIS; W17x17 OFA ASSEMBLY; DO WATER IN GAP
READ PAP.RAM UN=YES PLT=NO TME=5D00 GEN=303 P.D= NPG=1000 END PAPAM
READ GEOM
UNIT 1
COM='FUEL pFN CELL - WITH H20'
CYLINDER 1 1 0.3922 2P182.88
CYLINDER 9 1 0.4001 2P182.88
CYLINDER 2 1 0.4572 2P182.88
CUROID 3 1 4P.R6299 2P182.88
UNIT 2
COM=-WATER POD CELL - WITH H20'
CYLINDER 3 1 0.5715 2P182.88
CYLINDER 2 1 0.6121 2PI82.88
CUROID 3 1 4P0.6299 2P182.88
GLOBAL UNIT 9
AP.PAY 1 -10.7083 -10.7083 -182.88
CUBOID 3 1 4P11.2776 SP182.88
CYLINDER 4 1 16.891 2P182.88
CYLINDER 3 1 16.9863 2P182.88
CYLINDER 5 1 18.8913 2P182.88
CYLINDER R 5 33.4963 2P182.88
CYLINDER 5 1 36.5443 2P182.88
CYLINDER 7 1 49.2443 2P182.88
CYLINDER 5 1 49.8539 212.48 -192.16
CYLINDER 6 1 49.8539 212.48 -199.78
CYLINDER 5 1 49.8539 212.48 -208.67

CUBOID 8 1 4P81.0000 243.00 -240.00
END GEOM
READ ARRAY
ARA=I NUf.:17 NUY=17 N9Z=1 FILL

34 RI

5PI 2 2RI 2 201 2 5R1
3RI 2 9R0 2 391

17RI
2R1 2 28I 2 2R1 2 SRi 2 2R1 2 20R

34R1
2R1 2 291 2 2R1 2 2R1 2 2R1 2 2RI

34R1

2R1 2 2S1 2 2RI 2 2RI 2 2RI 2 291
17R1

3R1 2 9RI 2 3R1
591 2 2R1 2 21 2 5F1

34R1

END FILL
END ARRAY
READ BOUNDS ZFC=VAC YEF-VAC END BOUNDS
END DATA

SECONDARY MODULE 000008 HAS BEEN CALLED.

MODULE 000008 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 1.26 (SECONDS).

SECONDARy MODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 13.24 (SECONDS).

SECONDARY MODULE 000009 HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 607.64 (SECONDS).

MODULE CSAS25 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 620.15 (SECONDS).
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0PROGRAM VERIFICATION INFOPRMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

. . . . . . . . . . . ......... .. . . .. . . .. . . .. . .

PPO,3P.A4: CSAS

CREATION DATE: 03/0d/96

VOLUME: ENG

LIBPARY: G:\SCALE43\WINIT\EXFE

PRODUCTION CODE: CSAS

VERSION: 3.1

..... JOBNAME: SCALE-PC

D-ATE OF EXECUTION: 07/23/98

TIME OF EXECUTION: 09:27:16
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LWT ANALYSIS; W17X17 OFA ASSEMBLY; NO WATER IN GAP

.... PROBLEM PARAMETERS

LIB 27GROUPNDF4 LIBRARY
MK:X , MIXTURES
MSC- 9 COMPOSITION SPECIFICATIONS
IZM 4 MATERIAL TONES
GE LATTICECELL GEOMETRY
MORE 0 0/1 DO NOT READ/READ OPTIONAL PARAMETER DATA
MSLN 0 FUEL SOLUTIONS

.... PROBLEM COMPOSITION DESCRIPTION ....

SC UO2 STANDARD COMFOSITION
MX 1 MIXTURE NO.
VF 0.9500 VOLUME FPACTION
ROTH 0. 9600 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

92000 1.0U ATOM/MOLECULE
92235 3.500 WT%
92238 96.500 WT%

8016 2.00 ATOMS/MOLECULE
ENS

SC SR STANDARD COMPOSITION
ME 2 MIXTURE lI.
VF 1. 0000 VOLUME FRACTION
ROTH 6.4906 THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

40000 .-00 ATOM/MOLECULE
END

SC H20 STANDARD COMPOSITION
5K-1 3 MIXTURE NO.
VF 1.0005 VOLUME FRACTION
ROTH 0.9q82 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 011 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

0001 2.00 ATOMS/MOLECULE

9016 1.00 ATOM/MOLECULE
END

SC AL STANA'R D COMPOSITION
DO) 4 MIXTURE NO.
VF 1.1005 VOLUME FRACTION
ROTH 2.7020 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

13027 I.00 ATOM/MOLECULE
END

SC SS304 STANDAR D COMPOSITION
MX. 5 MIXTURE NO.

VF 1.0000 VOLUME FRACTION
ROTH 7.9200 THEORETICAL DENSITY
NEL 4 NO. ELEMENTS
ICP 0 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

24301 19.000 WT%
25055 2.000 WT%
26304 09.500 WTI

20304 9.500 WT%
END

SC PB STOIJO-AD COMPOOSITION
NO) 6 MIXTURE N3O.
VF 1.0000 VOLUME FRACTION

ROTH 11.3440 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

02000 1.1,, ATOM/MOLECULE

SC H20 STANDARD COMPOSITION
ME 7 MIXTURE NO.
VF 1.0000 VOLLME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 1O. ELEMENTS
I'CR 1 0/1 MIXTURE/COMPOUND
TEMP 2-93.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE

p016 1.00 ATOM/MOLECULE
END

TC H20 STANDARD COMPO2ITIOIJ
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I{'• 8 MIXTURE NO.
VF (I. 0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
IJEL S NO. ELEMENTS
ICF 1 0/1 MIXTURE/COMIPOUND
TEMP 293.0 LEG KELVIN

1001 2.00 ATOMS/MOLECULE
9016 1.00 ATOM/MOLECULE

END

SC H20 STANDARD COMPOSITION
M'. 9 M IXTU R E NO.

VF O.0.000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
IC? S 0/S MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

5001 2.0 0 ATOMS/MOLECULE
9016 1.00 ATOM/MOLECULE

END

.... PROBLEM GEOMETRY ....

CTP SQUAREPITCH CELL TYPE
PITCH 1.2598 CM CENTER TO CENTER SPACING
FUELOD 0.7844 CM FUEL DIAMETER OR SLAB THICKNESS
MFUEL 1 MIXTURE NO. OF FUEL
MMOD 3 MIXTURE NO. OF MODERATOR
CLADOD 0.9144 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE NO. OF CLAD
GAPOD o.0002 CM GAP OUTER DIAMETER
MGAP 9 MIXTURE NO. OF GAP

ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE I IS FUEL
ZONE 2 IS CAF
ZONE 3 IS CLAD
ZONE 4 IS MOD
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LWT ANALYSIS; WI7X17 OFA ASSEMBLY; NO WATER IN GAP

.. .. .. .. . * .. .
.......... DATA LIBRARY INFOR24ATIOH ..........

UNIT VOLUME
NUMBER DATA SET NAME NAME UNIT FUNCTION

----- .. . .. .. -

89 G:\scale43\DATALIB\FT89FOOI STANDA.RD COMPOSITION LIBRARY

82 G:\scale43\DATALIB\FTB2F001 CROSS SECTION LIBRARY

11 D:\PROJECTS\BU85-C-I\pwrfan02\S17NXIM\FTIIFO0 SHORT CROSS SECTION LIBRARY

VS D:\PBOJECTS\BU85-C-l\pwrfinO2\1711XNIM\FTBNFOS INPUT DATA DIRECT ACCESS

............... ... ........... ...... ...... .................... ...... ......** ***** **** ***** ****

STANDARD COMPOSITION LIBRARY DATA

UNIT NUMBER : 89

DATASET NAME : G:\scale43\DATALIB\FT89F01l

LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY

637 STANDARD COMPOSITIONS, 490 NUCLIDES
gB ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.

CREATION DATE: 6/30/95

CROSS SECTION LIBRARY DATA

* UNIT NUMBER : H2

DATASET NAME : G:\scale43\DATALIB\FT82F001

LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
B* BASED ON ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89H

* LAST UPDATED 08/12/94
L .M.PETRIE - ORNL

........ 0 IO'S WERE USED BEFORE READING KENO V DATA ........

........ 0 IO'S WERE USED READING THE KENO V PARAMETER DATA ........

*....*. -*.... -DATA READING COMPLETED - .*...........

........ 0) IO'S WERE USED PREPARING THE NENO V INPUT DATA ........

........ 0 IO'S WERE USED LOADING THE KENO V DATA ........

........ 0 IO'S WEPRE USED LOADIN.G THE DATA ........

V IS'S WERE USED CHECKING THE RENO V GEOMETRY DATA ........
RESTART DATA HAS BEEN WRITTEN ON UNIT 95 -.

........ 0 IO'S WERE USED WRITING THE KENO V - CSAS DATA ........

........ 0 IO'S WERE USED PROCESSING CSAS INPUT DATA ........

CONTROL MODULE CSAS25 IS COMPLETE.
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PROGRAM VERIFICATION INFOPRMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000009

CREATION DATE: 03/08/96

VOLUME: ENG

LIBRARY: G:\SCALE43\WIN_NT\EXE

PRODUCTION CODE: KENOVA

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 07/23/98

TIME OF EXECUTION: 09:27:33
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LWT ANALYSIS; W17XI7 OFA ASSEMBLY; NO WATER IN GAP

...... NUMERIC PARIAETERS ......

TME MAXIMUM PROBLEM TIME (MIN)

TBA TIME PER GENERATION (MIN) r.5')

GEN NJUM4BER OF GENERATIONS 303

1NPG NUMBER PER GENERATION 1000

NSK NUMBER OF GENERATIONS TO BE SKIPPED 3

BEG BEGINNING GENERATION NUMBER 1

RES GENERATIONS BETWEEN CHECKPOINTS S,

SID NUMBER OF EXTRA I-D CROSS SECTIONS 1

NBK NEUTRON BANK SIZE 1025

NXB EXTRA POSITIONS IN NEUTRON BANIK S

NFB FISSION BANK SIZE 10500"

XFB EXTRA POSITIONS IN FISSION BANK n

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000

WTH WEIGHT HIGH FOR SPLITTING 3. 0000

WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

RND STARTING RANDOM NUMBER BB827100001

NB8 NUMBER OF D.A. BLOCKS ON UNIT 8 200

IlL8 LENGTH OF D.A. BLOCKS ON UNIT 8 511

ADJ MODE OF CALCULATION FORWARD

INPUT DATA WRITTEN ON RESTART UNIT NO

BINARY DATA INTERFACE YES
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.. . .÷ • * * * " LOGICAL PA-RAMETERS ......

RUN

FLY

SMU

MKU

CKU

FMU

MKH

CKH

FMH

HHL

ANY

XS 1

XS2

XAP

PKI

PID

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT NUMBER

PRINT FISS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT FISS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT I-D MIXTURE X-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE ANGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA I-D CROSS SECTIONS

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

PLT

FDN

NUB

MKP

CKP

FlIP

MKA

CKA

FMA

HAL

FAR

GAS

PAY`ý

PWT

PGM

BUG

TRK

PLOT PICTURE MAP(S)

COMPUTE FISSION DENSITIES

COMPUTE NU-BAR & AVG FISSION GROUP

COMPUTE MATRIX K-EFF BY UNIT LOCATION

COMPUTE COFACTOR K-EFF BY UNIT LOCATION

PRINT FISS PROD MATRIX BY UNIT LOCATION

COMPUTE MATRIX K-EFF BY ARRAY NUMBER

COMPUTE COFACTOR K-EFF BY ARRAY NU/MBER

PRINT FISS PROD MATRIX BY ARPAY NUMBER

COLLECT MATRIX BY HIGHEST ARRAY LEVEL

PRINT FIS. AND ABS. BY REGION

PRINT FAR BY GROUP

PRINT XSEC-ALBEDO CORRELATION TABLES

PRINT WEIGHT AVERAGE ARRAY

PRINT INPUT GEOMETRY

PRINT DEBUG INFORMATION

PRINT TRACKING INFORMATION

NO *.*

NO

YES

NO

NO

NO -*÷

NO **

NO *

NO *

NO *

N'D

NO

NO

NO -

NO

NONO *

NO "

PARAMETER INPUT COMPLETED

........ 0 IO'S WERE USED READING THE PARAMETER DATA ........

..... DATA READING COMPLETED ...........

NAC International 6.6.1-66



NAC-LWT Cask SAR
Revision 43

January 2015

LWT ANALYSIS; WI1717 OFA ASSEMBLY; NO WATER IN GAP

A IT.L.F.T.

"•* *•... ADDITIONAL INFORIIATION ...... •

NUMýBER OF EIIEPGY GROUPS

NO. OF FISSION SPECTRUM SOURCE GROUP

NO. OF SCATTERING AIIGLES IN XSECS

ENTRIES/NEUTRON IN THE NEUTRON BANK

ENTRIES/NEUTRON IN THE FISSION BANK

NUMBER OF MIXTURES USED

NUMBER OF BIAS ID'S USED

NUMBER OF DIFFERENTIAL ALBEDOS USED

TOTAL INPUT GEOMETRY REGIONS

NUMBER OF GEOMETRY REGIONS USED

LARGEST GEOMETRY UNIT NUMBER

LARGEST ARRAY NUMBER

27 USE LATTICE GEOMETRY

1 GLOBAL ARPAY NUMBER

NUMBER OF UNITS IN THE GLOBAL X DIR.

16 NUMBER OF UNITS IN THE GLOBAL Y DIR.

9 NUMBER OF UNITS IN THE GLOBAL Z DIR.

9 USE A GLOBAL REFLECTOR

1 USE NESTED HOLES

0 NUMBER OF HOLES

19 MAXIMUM HOLE NESTING LEVEL

19 USE NESTED ARRAYS

9 NUMBER OF ARRAYS USED

1 MAXCIMUM ARRAY NESTING LEVEL

YES

YES

NO

0 *

NO

I +'NO

+5 BOUNDARY CONDITION VAC -X BOUNDARY CONDITION VAC

* Y BOUNDARY CONDITION VAC -Y BOUNDARY CONDITION VAC

+Z BOUNDARY CONDITION VAC -Z BOUNDARY CONDITION VAC

.. . . . . . . . . . . . .. . . . . . . . . . . .. . . . . . . . . . . . ... . .. . . .. . .

0
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...... SPACE ANJD SUPEPOGOUP INFORMATION"""

5510 00Uo) WORDS IS THE TOTAL SPACE AVAILABLE.

28457 WORDS WERE USED FOP NON-SUPERGROUP STORAGE.

71543 WORDS OF STORAGE ARE AVAILABLE FOR SUPERGROUPED DATA.

99759 WORDS OF STORAGE ARE AVAILABLE FOR CONSTRUCTING THE SUPERGROUPS.

71483 WORDS OF STORAGE ARE AVAILABLE TO EACH SUPERGROUP.

1172 WORDS ARE NEEDED FOR THE LARGEST GROUP.

29845 WORDS OF STORAGE IS SUFFICIENT TO RUN THIS PROBLEM.

42059 WORDS OF STORAGE WILL ALLOW THE PROBLEM TO RUN WITH ONE SUPERGROUP.

42144 WORDS OF STORAGE WILL BE USED TO RUN THIS PROBLEM.

STARTING ENDING3 'SEC ALBSDO TOTAL * *
SUPERGROUP GROUP GPOUP LENGTH LENGTH LENGTH

** 1 1 27 2697 0 13542

........ 0 IO'S WERE USED IN SUPERGROUPING ........

........ 0 IO'S WERE USED LOADING THE DATA ........
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NUM4 IDREGION

LWT ANIALYSIS; W1717 OFA ASSEMBLY; lI0 WATER IN GAP

GEOMETRY DESCRIFTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT 1

FUEL PIN CELL -

I CYLINDER

I CYLINDER

3 CYLINDER

4 CUBOID

WITH H20

11

91

21

31

RADIUS = 0.39220

RADIUS = 0.40o01(

RADIUS = 0.45720

+X = 0.62990

+Z

+Z

+Z

= 162.98

= 182.388

= 182.88

=-0.682980

-Z

-Z

-Z

+Y

-142.88B

-182.86

-192.48

0.62990O

CENTERLIIIE IS AT X

CENTERLINE IS AT X

CENTERLINE IS AT X

-Y =-0.62990 +Z

= 0.00000

= 0.00000

= 0.00000

= 182.88

Y

Y

-Z

0 . 00000

0. 00000

0. 00000

-182.88

--- UNIT

WATER ROD CELL - WITH H20

1 CYLINDER 3 1

2 CYLINDER. 2 1

3 CUBOID 3 1

RADIUS = 0.57150

RADIUS = 0.81210

+X = 0.62990

-0 182.88

182.88

-0.62990

-Z =

-Z=

-182.88

-182.88

0.62990

CENTERLINE IS AT X

CENTERLINE IS AT X

-Y =-0.462990 +Z

- -- ... ....... LOBAL TO ..ATT .CE .1 ...
--- UN I T 9 EXTERNOAL TO LATTICE 1 ---

I ARRAY NUMBER

2 CUBOID

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CYLINDER

8 CYLINDER

9 CYLINDER

10 CYLINDER

11 CYLINDER

12 CUBOID

1

3

4

3

56

7

5

6

5

+X =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS

RADIUS

10.708

11.278

16.891

16.986

18.891

33.496

36.544

49.244

49.854

49. 854

49.854

-X = -10.708 +Y = 1U.708

-X = -11.278 +Y = 11.278

+Z = 182.88 -Z7 -182.88

+Z= 182.88 -Z = -182.88

+Z = 182.88 -Z -182.88

+Z = 182.88 -Z = -182.88

+Z = 182.88 -Z - -182.88

+Z = 182.88 -Z = -102.08

+Z = 212.48 -Z = -192.14

+Z = 212.48 -Z = -199.78

+Z = 212.48 -Z = -208.67

-Y = -10.708 +Z

-Y = -11.278 +Z

CENTERLINE IS AT X

CENTERLINE IS AT 0

CENTERLINE IS AT X

CENTERLINE IS AT X

CENTERLINE IS AT S

CENTERLINE IS AT X

CENTERLINE IS AT 2

= 0.00000

= 0.00000

= 182.88

= 182.88

= 182.88

= 0.000u0

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

-Z

Y

Y

0.00000

0. 00000

-182.88

-182.88

-182.88

0.00000

0.00000')

0.00000

0.00000

0.00000

0.00000

0.00000

0. 00000

0. 00000

CENTEFLINE IS AT X = 0.00000

CENTERLINE IS AT " = 0.00000

8 1 +' = 81.000 -X = -81.000 +Y = 81.000 -Y = -81.000 +0 = 243.00
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Z LAYER

1111

1111

1111

1112

1111

1121

1111

1111

1121

1111

1111

1121

1111

1112

1111

1111

11i1

I, z

111

1 11

121

111

111

121

111

111

121

111

111

121

111

111

121

111

111

COLUIN

1111

1111

1211

111i

111i

1211

I111

1i1i

1211

1111

1111

1211

1111

1211

1 11

1i11

LWT ANALYSIS; W17X17 OFA ASSEMBLY; NO WATER INI GAP

-- UNIT ORIENTATION DESCRIPTION FOR ARPRAY ]

1 TO 17 LEFT TO RIGHT Y ROW I TO 17 BOTTOM TO TOP

1 1 1 1 1

1 1 1 1 1 1

2111 11

1121 1 1

1 11 111

2 1 12 1 1

111111

11 1 11

Ž1121 1

111111

111111

21121 1

1 1 1 1 1 1

112111

211 11 1

1111 11

1 11 1 1 1
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LWT AliALYSIS; W178X7 OFA ASSEMBLY:; NO WATER III GAP
VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

GEOMETRY
UNIT REGION REGION

1 1 1
2 2

3 3
4 4

2 1 5
2 6.

3 7

SURROUNDING GEOMETRY VOLUMES

9 1 8
2 9
3 10
4 11
5 12
6 13
7 14

8 15
I 1 6

10 17

12 19

VOLUME

1.76751E+02 CM-3
7.19223E+00 CM-3
5.62490E+0I CM-•3
3.40304E+02 CM'*3

3.75300E+02 CM-3
5.52175E+01 CM*'3
1.49979E+02 CM*'2

GEOMETRY REGION

1.67763E+05 CM"3
1.83123E+04 CM"*3
1.41760E605 CM 3
3.70971E-+03 0 4' '3
7.85353E+04 C14-3
8.79177E+05 CMý'3
2.45308E + 05 CM '3
1.25193E+06 CM÷*3
3.72996E+I:I5 CM
5.94983E+1i4 CM*"3
6.94145E+04 CM-3
9.38745E+06 l4*'3

CL4ULATIVE
VOLUME

1.76751E+02 CM-3
1.83943E+02 CMI*3

2.40192E+02 CM**3
5.80496E+'32 CM' 3

3.75300E+02 CM-3
4.30518E+02 CM''3

5.80496E+02 CM-3

8 IS ARJ ARRAY PLACEMENT BOUNDARY REGION

1.67763E+05 CM'*3
1.66076E+05 CM''3
3.17836E+05 CM''3

3.31546E+05 CM..3

4.10081E+05 CM''3

1.28926E+06 CM*"3
1.53457E+06 CM''3

2.78649E+06 CM'*3
3.15949E+06 CM'*3
3.21R99E+06 CM '3
3.2884fE+OR CM''3

1.26759E+n7 CM 3

UNIT USES REGION

264 1
2
3
4

2 5 1

3

6
3

4
5
6
7

9

I0

MIXTURE

1
9

3

3

3

4

7

TOTAL VOLUME

4.66622E.04 CM''3
1.89875E+03 CM*÷3

1.48497E+04 CM''3
8.98403E+04 CM''3

9.38250E+03 CM":3

1.38044E+03 CM'*3
3.74947E+03 CM*3

1.67763E+05 CM''3

1.83123E+04 CM'3
1.41760E+05 CM":3
3.70972E+03 CM"*3
7.85353E+54 CMO*3
8.79177E+05 CMI'3

2.45308E+'0S5 CmO 3
1.251936+06 CM''3
3.72996E+05 CM'3I
5.94983E+04 CM1'3
6.94145E+04 CM"3

9.38745E+06 CM'3

MASS(G)
4.85846E+05
1. 05334E+05
1.24766E+05
3 .83037E +5

6. O6873E+06
1.06483E+07
1.24 964E+06
9.37028E-14
1.89526E-17

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

1 4.666226E04 CM''3
2 l.62302E+04 CM'3
3 1.249946+05 CM''3
4 1.4176_E+05 CMH'3
5 7. 6653E+0S CM'3
6 9.38675E+0S CM*'3
7 I.25193E+0S CM'3
8 9.36745E+06 CM''3

9 1.89875E+03 C14"-3

BIASING INFORMATION

A DEFAULT WEIGHT OF 0.500 WILL BE USED FOR ALL BIAS IL'S.

........ 0 IO'S WERE USED IN KENO-V BEFORE TPACKING ........

........ 0.01650 MINUTES WERE USES PROCESSING DATA. ........

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE= '.78143E-01

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
+Y= 1.07083E601 -"=-I. C7(03E+01 +Y= 1. 07503E+-.1 -Y=-1.07082E601 +Z- 1.026:6E+02 -2=-I.886606E02

THE FLAG TO START NEUTRONS I N THE REFLECTOR WAS TURNED OFF

0.09217 MINUTES WERE REOUIRED FOR STARTING. TOTAL ELAPSED TIME IS n.11733 MINUTES.
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GENEPATION ELAPSED TIME AVERAGE AVG K-EFF MATRIX

GENEPATION F K-EFFECTIVE MINUTES K-EFFECTIVE DEVIATION K-EFFECTIVE
KENO MESSAGE NUMBER E5-132 WAPIING .... ONLY 965 INDEPENDENT FISSION POINTS WERE GENERATED

1 8. 85686E-GI 1.953833E-I 1. O0OOOE+50 I.SGSOSK+Go S.IOSS0E+O9

2 9.39214E-Il 1.88667E-0l l.OSOSOE+00 I.SSSO0E+O0 S.50000E+OS
KENO MESSAGE NUMBER K5-132 WARNING .... ONLY 994 INDEPENDENT FISSION POINTS WERE GENERATED

3 9.13521E-01 2.21550E-01 9.13529E-0l 0.0uCOOOE+010 0.SOO0E+O0

9.C, " 1 E- 1
.325 4 E-S1

8 . 92090NE- G1
9. 0858-9E-0I
9.59215E-01
9.36448E-01
8.87858E-Il
8.91353K-Il
9. 34113E-0l

9. 54576E-01
9. 96471E-01
9.28672E-S0
9. 41 554E-0 1
9. (g1 9CKE-01
9. 69297E-01
9. 5E127E-1I
9.0117EK-1I
8.94538E-01
9.29591E-01
9. 163EOE-01
9. 97989E-U1
9. 3663OE-01
9. 17451E-0I
9.44j137E-01
8.897709E-1I
9.19245EK-01
9. 30737K-IS
9.5448,1E-0
9.,24L7E-IS
9.q19944E-I1
9. 272106E-01
9. 0559KE-C'S
9.507 60EK-0
9.34740E-01
9.25213E-01

9. 51123E-01
9. 425"0K-SI
8. 96787E-I1
9.39391K-_I
9.104 E4 -CI
9.247-5E-Il
9. 1702lEK-l,
9. 31332K-OI

q.0 6479E-01
9. 19627K-oI
9.4 1 650F-l1
9.05315K-01
9.27366E-01
9. 08010E-OS
9. 37532 -_ 01
9. 4540 K-'1) 1
9.1 01809-S0

2 . 54510CE-0i
2.86500E-Il
3.10333K-Il

3. 571000K-CE1
3.90833E-01
4.30333E-01
4.6333KE-S0
4.97167E-01
5.3550KE-01
5.6750KE-01
6.01500E-01
6.34333E-01
6.68333E-01
6.99333E-01
7.32333E-01
7.67167E-01
7.99167E-01
8.32167EK-0
8.63333E-1l
8.9800KE-I0
9.29167E-01
9.63000E-01
9.96833E-O0
1. 02800E+00
I. 06183E+00
1.0940KE+0I
1.12783EK00
1.15983EK00
S. 19100E+00
1.22217K-SI
1.25511K-SI

1.28983EK00
1.32283E+00

1.35583S00
1.38783E+00
1.41983E+00
1.45367E+9O
1.48750E+00
S.51783E+00
1.54683E+0S

1.58182K+O0
1.681483E+I0
1.64683EK+I
1.88067EG00
1. 71467E+0O
1. 74750E+00
1.78050E+I0
1.81433E+00
1.84550E+00
1.87750E+00
1.90967E+00
1.94350E+0IC'

9.07274E-SI 6.25521E-03 S.IOSSSE+50
9.05564E-01 3.99573E-03 S.05000E+I0

6.99895K-Il 8.51315E-03 I.0OSISE+S0
9.01064E-01 5.-2744E-13 S.IIIOOE÷OI
9.10258E-01 1.01345E-O12 0.000IOE+S
9.13997E-_0 9.34672E-03 0.000IOE+00
9.10730E-01 8.72908KE-03 0.5000E+00

9.08577E-01 7.99371KE-O3 0.0000E+00
9.11128E-01 7.591]IE-03 0.00000E+00
9.15078E-01 7.92145E-S3 0.0000E+IS
9.13527E-OS 7.39563E-03 0.00000E+O0

9.14692E-0S 6.90252KE-03 .OOOO0E+00
9.16611E-01 6.67208E-03 .OOOOE+05
9.15631E-01 6.29831E-03 I.050100E+O
9.18985E-01 6.77129E-S03 0.OOO0+O00
9.21170E-01 6.72530E-O03 0.OOOE+I00
9.210059E-_0 6.43723E-IS03 0.O KE+I00
9.18716K-01 6.23540E-03 O.IOIC'E+On
9.19260-S01 5.94138E-03 O.OIOOKE+00
9.19122E-01 5.65211E-03 O.OO0OOE+00
9.22707E-01 G.47252E-03 O.O0000E+O0
9.23312E-01 6.91426E-03 0 O.0000EO

9.23066E-01 5.95480E-03 O.0O0OKE+OO
9.24109E-01 5.80606E-S03 0.0000E+00
9.22709E-01 5.75128K-03 0.0000E+I00
9.22581E-01 5.53565E-03 O.0000KE+O0
9.22872K-01 5.34224E-03 0.O.OKE+On
9.23962E-01 5.26871E-03 O.OIOSOE+-0

9.23577E-01 5.10461E-03 O.00I0E-I00
9.23459E-01 4.93859E-03 0.O000EK+lI
9.23577E-01 4.78320E-03 I OSO00E+K-

9.23031E-01 4.66792E-03 O.O0050E+IS
9.23847E-01 4.60140E0-3 0.OSOIOEK+o
9.24158E-01 4.47882E-03 OS.SOOOE+0o
9.24188E-01 4.35273E-03 O.0.000E+00
9.25186E-01 4.34956E-03 9.OOO0E+00
9.25643E-01 4.25817-O03 O.OO00E+O0
9.24903E-01 4.21302K-O03 .OI0I00+0C
9.25265E-Si 4.I2229E-03 O.O E+0O

9.25879K-Il 4.06697E-03 0.O01)KE+IO
9.25851E-01 3.96906E8-I03 O.00 0OOE+
9. 25647E-01 3.80114E-03 0 015'7KOE+IO
9.25799E-01 3.79485E0-3 .00000E+I0U
9.25369E-01 3.73433E-03 O.O000EK+0)
9.25244E-01 3.65437E-03 0.OIOIKE+00
9.25593E-01 3.59277E-03 O.IOO0ES0+I
9. 25171E-01 3.54241E-03 0. OOOOE+00
9.25216E-01 3.46965E-03 0.SS000E+O
9.24872E-l1 3.41(92E-03 0.00O0OE+00
9.25120-01 3.35844E-03 0.OOOOIE+00
9.25511E-I0 3.31638E-03 O.00000E+00
9.25122E-01 3.26813E-03 0S00I00E00

9.25178E-01 3.20822E-03 0. 00OOE+00
977 INDEPENDENT FISSION POINTS WERE GENEPATED

9.2356K-I01 3.:49354E-03 S. O000EI+0
9.23063E-IS 3.46722E-03 O. 0000EKO
9.23496K-01 3.43325E-03 0.00SoOE+K0

9.23348E-01 3.37679E-03 0. 00001E+0
9.32915E-01 3.34714E-_03 0.0000E+00
9.23629K-OS 3.36736E-03 0S.000E+O0
9.22995E-01 3.37169E-03 0.00000E+00
9.23470E-01 3.35059E-S03 0.00OKE+O0

9.23720K-01 3.30649E-03 I.00O00ESOCO
9.23574E-O0 3.25772E-03 0.0O000IOInO
9.23474E-01 3.20875E-03 0.000E+O0
9.24225E-OS 3.24766EK-3 1 0.0I 0EI +C0
9.24152K-Il 3.19965EK-3 0. 000OOIE+
9. 23702E-S1 3.17633E-03 0. 00000IE+IO

9.234106E-1 3.150514E-03 0.l00000IE+O O
9.23402K-S1 3.10481E-03 0.OOSIEO0S
9.23241E-05 3.86499E-03 0.OOSOE+l0
9.22890K-O1 3.04237E-03 0O.IS0SE+00
9.23559 E01 _ .00514E-03 0.000500E+O
9.23068E 01 2.96426E-03 0.OOOOE+G0
9.23551K 01 .96424E-03 0I.0001E+00

9.24026EK01 2.96327E-03 0.0000E+CK C

9.24453E-01 2.95547E-03 C0O0000E+(OIS
9.24855EK01 2.94497E-13 0.000OIE+K-
9.:25076E-01 2.1581E-IS3 01.0010E+Kl
0.252'2E01 28K- 0.S00IOE+IC'

9. 24871E 01 2.86653E-03 S 0.OO0ISE+O0
9.24741E 01 83633E-03 0.00000E410
9.25091E 01 08392K-03 O.O0100oEKOl
9.25182K , 1 '.79147E-03 O.O000OE+OO
9.25378EK01 ) 76541E-03 O.OO0OSOE-0
9.25292EK01 2.73442E-03 O.OSO0EIO00

IIATRIX K-EFF
DEVIATION

0. O00O0E+00
0. 0000OE+00

O. 0OOO0E+00
O. O0000E-I0
0. OOCI0E+ O0

I. O0000EoI0
S. OOOKE+O0I
0. OO00E+O0
0 . O0000E+O0,

0. O0O00E+O0
0. OOOE+00
0. OOOO0EO0
0. 00000E+00
0. OO00E+O0
O. 0OIOOE+00
0. 0000E+0l
0. O0000E+O0
O. 0O0OOOEO0

S. 00000EOK0

0. OOOOE+O0
0. 0OO00E+O0

O. OOOOE +O0

S. 00000K-SI0. OOO0E O0
0. 0O0OOE+00
0. 0O0O0E+00
I. OISS0E-O0

0. 00000E+O0
0. O0OOO0E0
0. O0OOOE÷O0
0. OOOOOE+0

0. 00000E-O0

O. 00000E+00

0. 1000K-IS0
0. OIOOEK+O0
0. OO000KE-OC

0 . 00000E+00n

0. O0000E+00
0. 000E-OO00
0. O0100SE+O
0. 0000OE+00
0. OOOOOE+On
O. OOOO0E+O0

0 . O0000EO00

0 . OOOOEO+O0
nI. IOII0O E II 1
A. 0I0IO0E+0
0. O0000E+O0
S. 00000E+00
0. OSOOKE+I0
0. 00000E+00
0. 11000E 00

S. 000EO+ 00
0. OOIE+00
0. O0OOOE+00
0. O0100E+ O0
O. O0000E+O0
0. O0000 KE+ O0
0.00001E+ O0

O. 010000E+00

O.OOOO0+o0
O. IOOOE+80

O. O0,UOE +CO0

0. O0II0CE+ O0
0. O0000+100
0. O0000E+O0

0. O0000E41O0

0. SIOC'IE + 0I3. 0 SOEI '0

CI. O0000~iE+ O0

O . O00C'E + 'C0

3. IIIIIA CO
O. O0000E+O0

0. '0000E + 00
0 . O0OO0ES+C0. 0000E÷+ 00
0 .0 0000E + 0 01

0 . 0C'OOE+ 00
0. I0I00E+OO
0. riCO000E+00I

O. 00000E+OU)

0. 00000OE4O0
O. O0000E+On

56 9.17433E-01 1.97733E+00
KENO MESSAGE IGS4BER -5 132 WA3IS1N1G .... O'ILY

57 4.41913E-Ii 2.01033EI0,
55 9.05416E-OS 2.044178+00

59 9.47738E1-O 2.07617E+l0
60 9.148qEK-O1 2.10817E+00
81 8.97125-I01 2.14117E+I0
82 9.15739K-O1 2.17133E+00
82 8.851K4E-OS 2.20433E+I0
64 9.5239E_-OS 2.23817E+OC
65 9.39202K-li 2.27117E010

18 9.14343E-I0 2.30417E÷0
87 9.17111K-li 2.33717E+(Il
01 9.73_7K-li 2.37 011EK+0,
S9 1.1934EK-l1 2.40413E+K-
70 8.17:01E-lI 2.43C0KE+00
71 8.e12: E-CS 2.46993E+-0
72 9.13122E-01 2.50000E+00
73 9.1191.Ei01 2.53200E+00
74 8.98014E-01 I.56500E+10
75 9.35208E-01 2.59700EK0
76 9.2368KE-01 2.63100E+00
77 9.51280E-01 2.66300E+-0
70 9.1941E-0I 2.69500E+K0

79 9.568• -01 2.72617E+00
80 9.554e4 '41 2.780011KEl
e1 9.42-E-0 ) 2.79q2&E+00
82 9. "74'u-''] 2.81417KE+O
83 8 81'EK I 2.85700E+0O
84 9.14175 -01 2.890nKE-+l

85 9.535K58E-1 2.92200E+-O

86 9.369E 01 2.95500E+o0
87 9 1S'61ES01 2.98800E+no
81 9.17970E 01 3.02083E+00
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89 9.4 1559E-01 3. 05383E+00 . 2547E-301 2. 709USE-73 0. 300009-0 (. 00*WIE3 O0
90 9. 23-12E-01 3. 00767E+01) 9. 25455E-01 2.970179- 03 0.C0)000E+00 0. 0I 0)C0E+c0(
91 9. 08846E31l 3. 12367E903 9:.25268E-01 2.658439-33 4. 030E00 C.,0009E+uf
32 9. 1334E-01 3. 15267E+33 9.25136E-01 2.92839-03 3. 000009-3 0. 0303000E+
93 9. 283019-01 3.18537E+00 3.35170E-01 2.59935E-03 0. 00000E+00 O.003009+03
94 9.90399E-01 3.21907E900 . 25552E-01 2.599,4E-03 0. 00000E+00 0.3C000+E 00
95 9.14216E-01 3.25167E+00 3.25430E-01 2.57392E-03 0.0000E+00 0.00000E+00
96 8.75089E-0 3. 28550E+00 9.2459-1 2. 60210 0E-o3 0.00000E+00 0.000099E00
97 9.35398E-01 3. 31850E900 9.25005E-901 2. 57694E-03 O.O00OOE+00 0. 000099E+0
98 9.064898E-01 3.35050E+00 9.248192-01 2.55724E-03 0.O0000E+00 0.0 00059E+00
99 8.9784 8E-01 3.38433E+00 3.24534E-51 2.54599E-03 0.50000E+00 00000E+00
100 8.98269E-01 3.41733E+00 3.24269E-01 2.534069-03 0. 00000E+00 0. 0009OE+00
101 8.94092E-01 3.44933E+00 . 23-962-01 2.52980E-03 0.00000E+00 3.0000E+00
102 9.3459IE-01 3.49233E+00 9.24069E-01 2.50369E-03 0.00009E+00 0. 0000E9+00
103 9.31607E-01 3.51433E+00 9.24142E-03 2.47997E-03 0. 00000E+00 0.00009E+00
104 9.31387E-31 3.34633E+00 3.24214E-01 2.456479-03 0. O00000900 0.00000+0
I05 9.45878E-01 3. 57833E+03 9.24424E-01 2.44158E-03 0.00000E900 0. C00000E+0
109 9. 24709E-01 3.03133E+00 9.244-7E-01 2.41799E-03 0. OOO00E+00 0.00000E+,0
107 9.39009E-01 3.64433E+00 .24505E-01 2. 39887E-03 0.00000E+00 O.00000E+00
108 9.45330E-01 3. 67733E+00 9.2471E9-0 2. 38419E-03 0.00000E+00 0.00000E+00
109 9.65529E-01 3. 70933E+00 9.25142E-01 2.39234E-03 O.000009+00 0.00000E+00
110 9.34481E-01 3. 74233E900 9.25229E-01 2. 37166E-03 0. 00000E+00 0.00009E+00

111 9.40742E-01 3.77517E+00 9.25371E-01 2.354119-03 0.000009+00 0.000009+00
112 9.68989E9-01 3. 80817+00 9. 25798E-01 2.36608E5-03 0. O0000E+00 0. 00009E+00
113 9.21929E-01 3.84200-+00 9. 25733E-01 2.34492E-03 0. 00000E+00 0. 00000E+00

114 9.46170E-02 3.97509+00 9.259169-01 2.33L549-03 0. O0000E+00 0.0500390E0
,15 9.229603-01 3.90393E900 9. 25099E-01 2. 31047E-03 0. 00000E+00 0. 00000E+00

116 9.65666E-01 3.943979+20 8.E22399-01 2.31654E-03 0. 00000E+00 0.00009+CE00
117 9. 18970E-01 3.975967E+00 0.20203-01 2.029992-03 0.00E+00 0.00000900
119 0.017949-01 4.30797900 0.235909E-01 2. 28940E-03 0. 0000E900 0. U0000E+00
119 9.072439-01 4.041979+00 9.21830E-01 2.27249E-03 0. 0000000 0.030009E+00
120 9. 1145E-01 4 .072E7+00 9.269298E-01 .30139E-03 0. 00000E900 0.0OU000E+10
121 9.440749 -01 4.10383E+00 3.26449E-01 2.289985E-03 0 .00009E+0 0. 0000E+00
123 9.21559E-01 4.13317E+00 9. 26407E-1 2.26808E9-03 0. 00050+00 0. O0000E+00
123 9.20260E9-1 4.165 1 7E+00 9.26356E-01 2.24983E-03 0. 00009E+90 0. 00000E+00
124 9.19285E-01 4.2 0000E+00 9. 6298E-01 2.23207E-03 0O.0000E+00 9.00000E+00
125 9.12759-01 4.233009+00 9. 26217E-01 2.21535E-93 0.00000E+00 0. 00909E+90
126 8.91448E-01 4.26500E+00 9. 25939-01 2.215239-03 0.900009+00 0.900009+0

127 9._21149-1 4. 29983E+00 9.25938E-01 2.19743E9-3 0. 00000E+00 0. 0000E+00

129 9.12693E-01 4.33367E+00 3.25833E-01 2.18246E-03 0.00000900 0.E000009-00
1-20 9.602109-01 4.39483E+00 9.291039-01 2.18920E-03 0. 00009E+00 0.0000OE+00
130 9.29697E-01 4.39767E+00 9.26131E-01 2. 16513E-03 0.000009+E00 0.00000E+00
131 9. 425439E-01 4.43167E+00 9.20259E-01 2. 15204E-03 0.00009+00 0.00000E+00
132 9.195259-01 4.40509+00 I84 _ 01 2. 136739-03 0.00009.E00 0.100009E+00

133 .963857E-01 4.49833E+00 9. 05956E 01 2.13253E-03 0. 0000E00 0. 00000E+00

134 9.542719E-01 4.53233E+00 9. 2+171E-01 2.12715E-0 0. 000009+00 0.0000;E+00
135 9.38926E-01 4.56333E+00 9. 26209E-01 2.11324E-03 0.O00009E+00 0.00009E+00
136 9.33384E-01 4.5 9633E+00 9 26319E-o 0 2.09808E-03 .0 000E+00 9. O0009E+00
137 9.04157E-01 4.63117E+00 9 -6155E 01 2.08894E-03 O.00000E+00 9.00003E+00
138 9.500159-01 4.96233E900 9. 29330901 2.080949-03 0.90000E900 0.00000E+00
139 9.661129-01 4.69433E+00 9. /6921E 01 2.08600E-03 0. 00009+00 .0 0000E+00

140 9.26934E-01 4.72817E+00 9.26923E 01 2.07083E-03 0. 00009+900 0.00009E+05
141 9.02740E-01 4.7482E9+00 9.26451E-01 2.06305E-03 0. 00000E+00 0. 00000E+00
142 9.24085E-01 4.798679E00 9 434 E-01 2.04833E-03 0.000009+00 5.000009+00

143 9.55953E-01 4.93097E+00 . 26T(44 E-01 2.044509-02 0.000009E00 0.00000E+00
144 9.38779E-01 4.86450E+00 9.26729E-01 2. 03184E-03 0.00000E+00 0. 00050E+00
145 9.28669E-01 4.089850E9+0 9.20743E-01 2. 01763E-021 ..00000+E00 0.00009E+00
146 9.21329E-0 4. 3050E+00 5.26705E-01 2.00392E-03 0.O00000+E00 0.00000E+00
147 9.10886E-01 4.99350E+00 0.215969-01 1.99304E-03 0.00000EO0 0. O0000E+00
148 9.24269E-01 4 .99633E+00 9.26580E-01 1.97941E-02 0. 00009E+00 0.OC000OE+00
149 9. 03222E-01 5.03117E+00 9. 264219 -0 1 1. 972319-03 .O00009E+00 0. 00050E+00
150 8.95189E-01 5.96417E+00 9. 29210E-01 1.97027E-03 0. O0000E+00 0.00000E+00
151 9.49126-01 5. 09779+00 9. 26357E-01 1. 96252-03 0. 0000E+00 0.00000E+00
152 9.08922-08E1 5.131009+00 9.292369-01 1. 95314E-03 . O00009E+00 0. o000OE+00
153 9.19349E-01 5.1 6697E9+00 9. 26104E-01 1 . 94087E-03 0. 00000+E 00 0. 00009E+00
154 9.52513E-01 5.19793E+00 9.26357E-01 1 . 935829-03 0. 00000E+00 0. 00000E+00
155 9.26765E-01 5.22993E+00 0.293959-01 1. 92313E-03 0. 00000E+00 0. 00000900
156 9.22425E-01 5.96183E+00 9. 26334E 01 1. 91077E-03 0. 00009E+00 5. 0000+OE+ 00
157 9.50244E-01 5.29832E8+0 C 9 4 -9 C01 1.90496E-03 0. 00009E+00 01. 00000oE+00
151 3.343329-01 5. 3203E+00 q. 5543E- 01 1.89319E-03 0.00000E+00 0.0] 0000E9+00
159 3.49343E69E-0.290979+001 i.980532E-03 0. 00000E+00 0. 0009E+00
100 9. 24231E-01 5. 294679E+0 9.2654E- 01 1. 87341E-03 0. 000009E00 0. 00000E+00
161 9. 26075E-01 5.42750E+00 6650E-01 1.86160E-03 0. 00000E+00 0. 00000E+00
162 9.16128E-01 5.46232E+09 +9.265849 01 1. 85109E-03 0.O00000+00 0. U0000E+00
163 9.29809E-01 5.49432E+00 9.26904 E-01 1.83967E-03 9. 00000E+00 0.00000E+00
164 9. 3122E-01 5.52733E+00 o 26339-01 1 .E82850E-03 O.O0000E+00 0. 00000E+00
165 9.29190E-01 5.560117E+00 9.06649E 01 1.81732E-03 0.00000E+00 0.00000E+00
166 9.36944 E-01 5.59417E+00 A 26712E901 1.807299-03 0. 00000E+0 0.50000E+00
167 9.17540E-01 5.6280009+00 9 9656E 01 1.79717E-03 0.005009E+00 0.00000E+00
138 9.04166E-01 5.66183E+00 9. 9652 19 01 1. 79144E-03 0. 00000E+00 0.000009E00
169 9.59455E-01 5.069483E+00 9. 718E1- 01 1. 79157E-03 0. 00000E+00 0. 0000E0+50
170 9.67619E-01 5.7287E+00 9.+69IE9 01 1.79743E-03 0.000009+00 0.+00009+00
171 9.323919-01 5.755929+50 _. 93E-01 1.79705E-03 0. 00000E+00 0. 00000E+00
172 9. 3258E-01 5. 79100E00 . 70190901 1.777909-03 0.000009+00 0.800009+00
173 8.3 27599-0 1.92409+00 . (901 1. 0071 9E-03 0 . 000,0-50 0.C0000900

174 9.3009E-51 5.959079+00 56719-01 1.79700-03 0. 000509+ 00 0. 000009+00
175 9. 00139-01 5.99207900 -+. '8059E-01 1. 793759-03 0. 00000E+00 00000+0
17 1 6 .195429-01 5.39650+50 '9.5549E03 3.7939-03 . 005009+0 0.+ 0L00E+00
177 9.04231 -01 5. 9039E+00 9 '9430901 1.77924E-03 0.000090E00 0.0O00,+0
179 9.179-81 7-01 1.70880E-03 0.000009O0 0. 00000990
129 9.260651-0 6 002817E900 9. 2'391, -01 1. 75878E-03 0.00000E+00 0. 00000E+00

190 9.104579-01 E.091009+00 00 52999-01 1.75105E-03 0. 0000E+00 0.OUUOOE÷00

101 9.43644E-01 6. 09483E 00 3.22395E-01 1.74393E-03 O. 000009+00 0.00000900
99ENO MESSAGE NU6MBER 95-132 WARN:IIG .... ONLY 997 INDEPENDENT FISSION POINTS WE8E GENERATED

182 8.47673E-01 9. 130079+00 3.21597-01 1.78851E-03 0. 00000E+00 0. •00009E+00
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217
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237
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'44
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'46
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'5'
258

259
746
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256r
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763
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277,

9.38183E-01
8.80688E-01

9.35330E-01
9.26889E-01
9.23884E-01
9.10842E-01
9.37209E-01
8.582708-_1

9.52251E-01
9.25 4 8E-01
9.42(037E-01
9.51804E-01
9.25686E-01
9.32754E-01
9.07192E-01
8.25103E-51

9. 27047E-01
9.45517E-01
I.41746E-01
9.31617E-81
9. 67107E-01
9.59893-801
9. 58868E-01
9.2 1028E-01
9.17286E_01
8.93367E-01
9.42777E-01

5.28285E-01
.45804E-01

9.36714E-01
9.47448E-01
9. 81191E-01
8.12594E-01
9.36204E-01
9.40148E-01
8.81631E-1)1
9.110883-01
9.41373E-01
9.70273E-01
8.98617E-01
9.34582E-01
8. 82409E-01
9.25143E-01
9. 50005E-01
9. 19263E-01
9.81216E-01
9.42088E-01
9.20421E-01
9.10318E-01
9.16055E-01
9.808212E -01
9. 6282E_)-01
9.27678E-01
9.67358E8-81
9.0152E0-01
I. 5182E8-01

9.18823E-01
9.52132E-01
9.09282E-01
9.65912-801
8.83765E-01
9.07 330E-0 1
9.47471E-01
9.34985E-01
9.30121E-
9.37418E-01
I.2200-9E01
9.1897E_-01
9. 026855E-_1
9. 20310E-1I
9.74204E-'1
0. 379928-01

9.47611E-01
9.15238E-01
8.14173E-01
9.56068E-01
9.15185E-01
9. 26990E -01
9. 43962E-01
9. 26172E-81
9. 48401E-01
9. 5570E8-01
9. 20 818-01

.330384E-01
1.04880E-01
9.32353E-01
9.3916CE-01
9.32928E-01
8.93832E-01
9.38848E-85
9.41002E-01
8.94413E-01
9.33043E-01
9.852428-01
9.15540.-01

0.163508E00 9.26025E-01
6.19650E500 9.25831E-01
6.22950E+00 9.25882E-01
8.26333E800 9.259888E-01
6.29533E+00 9.25876E-01
6.32833E+00 9.25795E-01
6.35950E+00 9.25856E-01
6.39150E+00 8.25986E-01
6.42533E+00 9.26125E-01
6.45833E+00 9.26124E-01
6.49033E+00 9.26207E-01
6.52233E+00 9.263418-01
6.55633E+00 9.26337E-01
8.58833E+00 9.26370E-01
6.62217E+08 9.26272E-01
6.058008+08 9.26266E-01
6.68817E+00 98.2270E-01
6.71917E800 9.6367E-801
6.75400E+00 9.26450E-01
6.78517E+00 9.26475E-01
6.82808E+00 9.86678-801
6.85200E+00 9.28842E-01
6.88500E+00 8.27000E-01
6.91967E+00 9.26971E-01
6.95267E+00 9.26923E-01
6.98650E+00 9.26760E-01
7.02033E+00 9.26838E-01
7.05433E+00 9.26835E-01
7.08717E+00 9.26928E-81
7.119338E+)0 9.26968E-81
7.15217E+00 9.27085E-01
7.18517E+08 9.27320E-01
7.22000E+00 9.27251E-01
7.25017E+00 9.27293E-01
7.28133E+00 8.27353E-01
7.3183E+00 98.27141E-01
7.352867E+0 9.27067E-01
7.38567E+00 9.27132E-01
7.41867E+00 9.273298-01
7.45250E+00 9.27198-801

7.48451E+00 9.27232E-01
7.51833E+00 9.27030E-01
7.55233E+00 9.27022E-01
7.58333E+00 9.27125E-01
7.81833E+00 9.27090E-01
7.64833E+00 9.27329E-01

7.882338+00 9.27394E-01
7.71433E+00 9.27364E-01
7.74733E+00 9.27289E-01
7.77933E+00 9.27240E-01
7.81133E+00 9.27470E-01
7.84333E+00 8.27622E-01

7.87900E+00 9.27622E-01
7.91380E+00 9.27792E-01
7.94583E8+0 9.27680E-01
7.97800E+00 9.278108-01
8.01183E+00 9.277728-01
8.04200E800 9.27874E-01
8.07583E+80 9.27798E-01
8.10700E+00 9.27955E-01
8.13900E+00 9.27771E-01
8.17300E+00 9.27687E-01
8.20500E+00 9.27768E-01
8.23700E+00 9.277988-01
8.27083E+00 9.27807E-01
8.30300E+00 9.27846E-01
8.33583E+00 9.278238-81
8.36867E+08 9.27787E-01

8.40267E+00 9.27688E-01
8.43467E+00 9.27081E-01
8.48667E+88 9.27866E-01
8.49967E+88 9.2790E-801
8.53183E+00 9.27984E-01
8.56383E+00 9.27934E-01
8.59767E+00 9.27880E-01
8.63067E+00 9.27990E-01
8.66367E+00 9.279408-81
8.89650E+00 9.279368-10
8.73950E+00 9.27998E-01
8.76250E+00 9.27991E-01
8.79533E800 9.28062E-01
8.82833E+80 9.281078-01
8.86217E+00I 9.28189E-01
8.895178+00 9.281848E-0
8.92900+E00 9.28100E-01
8.96208E+00 9.28116E-01
8.99508E+00 9.28158E-01
9.02617E+00 9.28176E-01
9.06000E+00 9.28048E-01
9.09300E+00 9.28088E-01
9.12580E+80 9.28138E-01
9.15883E+00 9.280148-01
9.19082-+00 9.28032E-01
8.222800E00 8.281688-01
9.258838+00 9.281228-81

1.77989E-03
1.78071E-03
1.77171E-03
1.782878-03

1.75256E-(3
1.74498E-03
1.73670E-83
1.73231E-83
1.728718-83
1.71959-803
1.712598-83
1.708888-83
1.69998-803
1.69152E-03
1.68570E8-3
1.67708E-03
1.66855E-03
1.66295-803
1.65662E-03
1.64852E-03
1.65270E-03
1.65270E-03
1 .65209E-03
1.64423E-03
1.636878-03
1.63703E-03
1.63094E-03
1.62308E-03
1.81786E-03
1.816888-03
1.80596E-03

1.61863E-03
1.61250E-03
1.60549E-03
1.59912E-03
1.60572E-03
1.60001E-03
1.59401E-03
1.59889E-03
1.59695E-03
1.59006E-03
1.59570E-03
1.58855E-03
1.58477E-03
1.57810E-03
1.58926E-03
1.58358E-03
1.57691E-03
1.57177E-03
1.56569E-03
1.57567E-03
1.57625E-03
1.56947E-03
1.57184E-03
1.56923E-03
1.56793E-03
1.56179E-03
1.55857E-03
1.55399E-03
1.55563E-03
1.55997E-03
1.55581E-03
1.55153E-03
1.54544E-83
1.538158-83
1.53338E-03
1.52734E-03
1.52158I-03
1.58108181-03

1.51274E-03
1.51809E-03
1.51258E-03
1.50860E-03
1.50349-803
1.49855'-E3
1.496748-03
1.48174E-03
1.48595E-03
1.48150E-03
1.47580E-03
1.47183E-03
1.469998-03
1.404398-C03

1.45896E-03
1.45808E-03
1.45068E-03
1.44583E-03
1.440538-03
1.44084E-0_
1.43605E-03
1.43161E 1-03
1.4 31728-03
1 . 42659E-03
1.427848-03
1.42338E-0)

0.000008+00 8.00088E+08
0.0,0000E+00 0.U000008-00
0.O0000E+00 0.000888+00
O.O0000E+O0 0.00000+O00
0.00008E+O0 0.000-08E+O

0.O08000E+0 8.0800008+08
O.O0000E+O0 808CI808E+8O
8.O08080+00 0.980808+00
0.080+0E+O0 8.80008+o08
0.08008E+00 .8000,08E+O0
O.08080E+O0 0.88008E+08
0.0800E008 8.0O00OOE+O0

O.08008E+O0 0.80000E+00
0. O0800E+O0 0.080008E 00
0. O0800E+00 0.00000E+000. O0000E÷O0 0. C00000E+O00

0.O000+0E+0 0.0.0080E08
0.8O080E+O0 0.000808+O0
8.000808E+0 8.08080E+O0
0.00000E+00 0.08088E+00
O.O00008E+00 O.O808E+08
O.O00008E+50 O.O0800E+0
O.O00008E+0 0. O8080E+0
O.O0000E+00 O.O0808E+08
O.80808E+80 0.088OOE+08
0 800080E+00 0.00000E+O8

O.O0000E+O0 O.CO0000E+O0

0.80808E+00 0.00000E+00
.800008E+00 0.0808-E+00

0.00000E+00 0.00808OE00
0.00008E+00 o .00000E+00
8.0088+80 0.008008-80
8.O0808E+00 0.8080080+O
0.O00008+00 O.00000E+00
0.O0080E+00 0.00000E+00
0.O00008+00 0.080OOE+80
0.O0000E+00 0.00000E+00
8.O00808+O0 0.80008E+00

8.000088+80 8.008008+8000. 00000E+00 0. 00808+800
0. 00008E+00 0.0000OE+ 00
0 00000E+ 00 0. 000+OE+00

08 008080+00 0. 0000:E +00

0. 000088+80 0. 008008+000.O0008E+O0 C.00008E+00

O.O0008E+00 0.008008-80
.088008E+O0 0.00008E+00

O.O0000E+O0 0.0On 0OOE +00)0.O0008E+O0 0.00000DE+0

0.8O008E+00 0.00000E+800
0.80808E+80 0.80000E+00
O.O0000E+O0 0.00000E+00

0.O080808EO 0.000008+00
0.O000008+05 0.00808+8E000.O0000E+00 0.00808E+58

0.OOOOOE+00 0.00088E+00
:O O. O CE00E 0 0.0000OE+0O

0.O00000E+00 0.00000E+00

0.O0000E+O0 0.000808E00
0.000800E+O O.00008E+0
0.O00008E+0 0.00000+E80

0.O0000+E8O0 .0.00088E+00

0.O080008+80 0.O008008+00
0.C005808+00 0.00008E+00
0.08080E+00 0.0OO00E+00
0 . O0000E+00 0 .0 O0088E+50
0. 0008+00EO 0. 00088 O+80
0. O0000E+00 0. 00008E8+0
0. 00C0OE ,00 5. O00008E+O0

0. 000008E+00 0. oo000E+O0
O.O00808E8O0 O.'0i000E+,0
O.000008-08 0.n00008E+O0
0.O0000E-00 01).)O0I8OE+O0
0.0000-E00 0.00008E+O0
0.0008-E+00 O.00008E+0
0.00008E+00 0.00008E+0
0.88080E+00 0.00008+O00
0.08008E+00 0.C00008E+00

8.000088+00 0.0C00008-000. 00088g+ 00 0.00000-E00
0. 000008E 00 0. 00000-E00
0. 000008E+0 0. 000000E+O
0.800008+00 0.00000-E00
0.00000+00 0.000008E+00

0.880080EO0 0.000008-000.000008+O0 8.808008-00
0.O00000O00 0.00000E+00
0O.00008E+0 8.000008E+0
0.O00800+O0 0.000OOE+00

0.O000+E0O0 8.000008+00
0.00008+00 8.00000E+00
0000008+001 80 O0800+80

0).000808+08n 0. 1I)'00008+00
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278
279
28o
261
282
283

284
285
286
287

288
289
290
298

292
293
294
295
296
297
298
299
300
301
302
303

9.55975E-01

9.17744E-01
8.97664E-01
9.03312E -01
9.23108E-01
9.40724E-01

9.30739E-01
8.82695E-01
9.34289E-01
9.39833E-01
9.81553E-01
8.93769E-01
9.20555E-01
9.42749E-01
8.99384E -01
9.30678E-01
9.11641E-01
9.18919E-01
8.89102E-01
9.072 87E-01
9.27070E-01
9.10371E-01
9.32232E 2-01
9.37152E:-01
8.94576E-01
9.23771E-01

9.28967E000 9.28223E-01
9.32267E+00 9.29185E-01
9.35467E000 9.28076E-01

9.36767E+00 9.27987E-05
9.42067E+00 9.27969E-01
9.45367E000 9.28015E-01
9.48650E*00 9.28024E-01
9.51950E+00 9.27864E-01
9.55333E+00 9.27887E-01
9.58633E+00 9.27920E-01
9.61833E+00 9.28116E-01
9.65233E÷00 9.27997E-01
9.68617E+00 9.27971E-01
9.72000E+00 9.28022E-01
9.75383E+00 9.27923E-01
9.78683E+00 9.27933E-01
9.82067E+00 9.27877E-01
9.85267E+00 9.27846E-01
9.88667E+00 9.27714E-01
9.91767E+00 9.27645E-01
9.94983E+00 9.27643E-01
9.98267E+00 9.27585E-01
1.00167E+01 9.27601E-01
1.00495E+01 9.27633E-01
1.00825E+01 9.27522E-01
1.01163E0+0 9.27510E-01

1.42180E-03
1.41710E-03
1.41632E-03
1.414020-03
1.40907E-03
1.40478E-03
1.39982:-03
1.40403E-03
1.3992E1-03
1.39498E-03
1.40268E-03
1.40390E-03
1.39826E-03
1.39435E-03
1.39303E-03
1.38827E-03
1.308463E-03
1.38024E-03
1.38183E-03
1.37888E-03
1.37422E-03
1.37082E-03
1.36630E-03
1.36209E-03
1.36201E-03
1.35754E-03

0.00000E+00 0.000000E+O
0.00000E+00 0.0000E+ 00
0.00000+E00 0.00000.E00
0.00000E+00 0.00000+E00
0.00000E+05 0.00000E+00
0.00000E+00 0.00000+E00
O.00000E+00 0O.00000E+0
0.O0000E+0 O.0000E+00
0.00000+00 0O.0000E+00
0.00000E+00 0.00000E+00
O.0000E+O0 0.00000E+00
0.00000E+00 0.00000E+00
0.0000OEO0 0O.00000E+00
0.00000E+00 0.00000E+00
O.0000E+O0 0.O00000E+00
O.00000E+00 O.00000E+00

.O00000E+00 0.00000E+00
O.00000E+00 0.00000E+00
0.00000E+00 0.000000+00
0O.0000E+00 O.00000E+00
0.00000E+00 0.00000E+00
O.00000E+00 0.00000+E00
O.00000E+00 0.00000E+00
O.00000E+00 0.00000+00

0.00000E+00 0.00000E+00
0.00000E+00 0.000000+00

KENO MESSAGE NUMBER K5-123

NAC International

EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.
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LWT ANALYSIS; W17X12 OFA ASSEMBLY; NO WATER IN GAP

LIFETIME = 9.74486E-05 OR - 2.73865E-07 GENERATION TIME
NU BAR = 2.43589E+00 OR - 9.63558E-05 AVERAGE FISSION GROUP

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION

3.83859E-05 + OR - 8.46030E-08
2.26257E+01 + OR - 5.66318E-03
1.43638E-01 + OR - 6.80425E-04

0
NO. OF INITIAL

GENERATIONS AVERAGE
SKIPPED K-EFFECTIVE

0.92756

0.92765

0.92773

0.92788

0.92796

0.92786

0.92783

0.92797

0.92809

0.92807

0.92813

0.92810

0.92732

0. 92795

0.92795

0.92785

0.92789

0.92804

0.92839

0. 92848

0.92862

0.92875

0.92882

0.92834

0.92835

0.92852

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

" OR

" OR

+ OR

+ OR

+ OR

+ OR

" OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

" OR

+ OR

" OR

+ OR

+ OR

+ OR

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

- 0.00136 0.92620 TO 0.92892

- 0.00136 0.92628 TO 0.92901

- 0.00136 0.92637 TO 0.92910

- 0.00136 0.92652 TO 0.92925

- 0.00136 0.92659 TO 0.92932

- 0.00136 0.92650 TO 0.92923

- 0.00137 0.92646 TO 0.92920

- 0.00137 0.92660 TO 0.92933

- 0.00137 0.92673 TO 0.92946

- 0.00137 0.92670 TO 0.92944

- 0.00138 0.92675 TO 0.92952

- 0.00139 0.92671 TO 0.92949

- 0.00139 0.92643 TO 0.92920

- 0.00140 0.92655 TO 0.92934

- 0.00142 0.92C53 TO 0.92037

- 0.00143 0.92642 TO 0.92929

- 0.00146 0.92643 TO 0.92934

- 0.00148 0.92656 TO 0.92952

- 0.00146 0.92693 TO 0.92986

95 PER CENT
CONFIDENCE INTERVAL

0.92483 TO 0.93028

0.92492 TO 0.93037

0.92500 TO 0.93046

0.92516 TO 0.93061

0.92523 TO 0.93068

0.92513 TO 0.93059

0.92509 TO 0.93057

0.92523 TO 0.93070

0.92536 TO 0.93082

0.92533 TO 0.93081

0.92537 TO 0.93090

0.92532 TO 0.93087

0.92505 TO 0.93059

0.9251, TO 0.931074

0'.92511 TO 0.93079

0.92498 TO 0).93072

0.92407 TO 0.93080

n.92508 TO 0.93099

0.92546 TO 0.93132

0.92553 TO 0.93142

0.92565 TO 0.93159

0.92577 TO 0.93174

9.92580 TO 0.93185

0.92528 TO 0.93139

0.92525 TO 0.93144

0.92537 TO 0.93168

99 PER CENT
CONFIDENCE INTERVAL

0.92347 TO 0.93164

0.92356 TO 0.93173

0.92364 TO 0.93183

0.92380 TO 0.93197

0.92387 TO 0.93205

0.92377 TO 0.93195

0.92372 TO 0.93194

0.92387 TO 0.93207

0.92400 TO 0.93219

0.92396 TO 0.93218

0.92398 TO 0.93228

0.92393 TO 0.93226

0.92366 TO 0.93198

0.92375 TO 0.03214

0.92369 TO 0.93221

0.92355 TO 0.9321C

0.92352 TO 0.93226

0.92360 TO 0.93247

0.92400 TO 0.93278

0.92406 TO 0.93289

0.92417 TO 0.93308

0.92428 TO 0.93323

0.92429 TO 0.93336

0.92376 TO 0.93292

0.92371 TO 0.93299

0.92379 TO 0.93326

NUMBER OF
HISTORIES

300000

299000

298000

297000

296000

295000

294000

293000

292000

291000

286000

281000

276000

271500

288000

261000

256000

251000

340000

241000

338000

231000

238000

221000

218000

211000

- 0.00147

- 0.00148

- 0.00149

- 0.00151

- 0.00153

- 0.00155

- 0.00158

0.92701 TO 0.92995

0.92714 TO 0.93011

0.92726 TO 0.93025

0.92731 TO 0.93033

0.92681 TO 0.92987

0.92680 TO 0.92990

0.92694 TO 0.93010
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LUT ANIALYSIS; WI17'Il7 OFA ASSEMBLY: 140 WATER III GAP

NO. OF INITIAL
GENE4ATIONS

SKIPPED

97

102

107

112

117

122

127

132

137

142

147

152

157

162

167

172

177

182

187

192

197

21)2

207

212

217

227

227

AVERAGE
K-EFFECTIVE

0.92867 6

0.92909 +

0.92851 +

0.92932 4

0.92824 4

0.92863 +

0.92852 +

0.92861 +

0.92845 +

0.92836 4

0.92878 4

0.92859 +

0.92856 4

0.92855 +

0.92809 +

0.92900 4

0.92982 +

0.93012 4

0.92988 4

0.92979 +

0.92956 +

0.92876 4

0.92376 +

0.92790 +

0.,92835

0.92875 +

OF

OF

OF

÷OP.

+OP

OR

* OR

* OR

+OP

OR

+ OR

+ OR

+ OR

+ OR

+ OF

+OR

+OP,

+OR

+OR

+OR

+OR

÷OR

+OP,

+OR

+OP,

+ OR

- OR

67 PER CENT

DEVIATION CONFIDENCE INTERVAL

- 0.00159 0.9270R TO 0.93025

- 0.00160 0.92763 TO 0.93082

- 0.00164 0.92745 TO 0.93072

- 0.00165 0.92686 TO 0.93016

- 0.00168 0.92664 TO 0.93000

- 0.00160 0.92655 TO 0.92993

- 0.00172 0.92691 TO 0.93035

- 0.00175 0.92676 TO 0.93027

- 0.00178 0.92693 TO 0.93039

- 0.00181 0.92663 TO 0.93026

- 0.00186 0.92650 TO 0.93022

- 0.00189 0.92689 TO 0.93066

- 0.00194 0.92666 TO 0.93053

- 0.00200 0.92656 TO 0.93056

- 0.00207 0.92648 TO 0.93062

- 0.00211 0.92598 TO 0.93019

- 0.00210 0.92690 TO 0.93110

- 0.00207 0.92775 TO 0.93189

- 0.002123 0.92798 TO 03.93225

- 0.00220 0.92768 TO 0.93208

95 PER CENT
CONFIDENCE INTERVAL

0.92549 TO 0.93184

0.92603 TO 0.93242

0.92582 TO 0.93236

0.92521 TO 0.93181

0.92496 TO 0.93168

0.92487 TO 0.93162

0.92519 TO 0.93207

0.92501 TO 0.93203

0.92505 TO 0.93218

0.92482 TO 0.93207

0.92465 TO 0.93207

0.92500 TO 0.93255

0.92472 TO 0.93247

0.92456 TO 0.93256

0.92440 TO 0.93269

0.92388 TO 0.93230

0.92480 TO 0.93321

0.92568 TO 0.93396

0.92585 TO 0.93439

0.92548 TO 0.93429

0.92522 TO 0.93436

0.92478 TO 0.93434

0.92389 TO 0.93364

0.92371 TO 0.93382

0.92274 TO 0.93307

0.92318 TO 0.93253

0.92341 TO 0.93410

99 PER CENT
CONFIDENCE INTERVAL

0.92391 TO 0.93342

0.92443 TO 0.93401

0.92418 TO 0.93399

0.92356 TO 0.93346

0.92328 TO 0.93336

0.92318 TO 0.93330

0.92347 TO 0.93378

0.92326 TO 0.93378

0.92326 TO 0.93396

n.92301 TO 0.93388

0.92279 TO 0.93393

0'.92311 TO 0.923444

0.92278 TO 0.93441

0.92256 TO 0.93456

0.92233 TO 03.93476

0.92177 TO 0.93440

0.92269 TO 0.93531

0.92361 TO 0.93603

0.92372 TO 0.93251

0.92327 TO 0.93C-49

0.92293 TO 0.93F64

0.92239 TO 0.93072

0.92145 TO 0.03607

0.92118 TO 0.93635

0.92016 TO 0.93565

0.92059 TO 0.93012

0.92073 TO 0.93G77

NUMBER OF
HISTORIES

206000

201000

196000

191000

1860000

1810001

176000

171000

1660U0

161000

156000

151000

1460000

141000

136000

131300])

126000

121)300)

11(1000

111000

106000

101000

96000

91000

86000

8100 '

76000

- 0,00228

- 0.00239

- 0.00244

- 0.00253

- 0.00258

- 0.00259

- 0.00267

0.92750 TO 0.93207

0.92717 TO 0.93195

0.92633 TO 0.93120

0.92623 TO 0.93129

0.92532 TO 0.93049

0.92576 TO 0.93094

0.92608 TO 0.93143
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LWT ANALYSIS; W]7Y17 OFA ASSEMBLY; SO WATER IN GAP

NO. OF INITIAL
GENERATIONS AVERAGE

SKI PPED S-EFFECTIVE

232

237

242

247

252

257

262

267

272

277

282

287

292

297

0.92838

0. 92690

0.92576

0.92621

0. 92667

0.92546

0.92446

0.92316

'2.92248

0.92103

0.92139

0.92005

0.91662

0.92086

+ OR

+ OR

+ ORP

+ OR

+ OR

+ OR

" OR

+ OR -

" OR

+ OR -

+ OR

" OR

+ OR -

+ OR -

47 PER CENT
DEVIATION CONFIDENCE INTERVAL

- 0.00274 0.92565 TO 0.93112

- 0.00269 0.92422 TO 0.92959

- 0.00273 0.92303 TO 0.92850

- 0.00283 0.92338 TO 0.92904

- 0.00206 0.92361 TO (1.92974

- 0.00316 0.92229 TO 0.92862

- 0.00343 0.92103 TO 0.92789

- 0.00371 0.91946 TO 0.92687

- 0.00412 0.91836 TO 0.92459

- 0.00440 0.91664 TO 0.92543

0.00499 0.91639 TO 0.92638

01.00576 0.91429 TO 0.92581

0.00469 0.91193 TO 0.92131

0.00644 0.91443 TO 0.92730

95 PER CENT
CONFIDENCE INTERVAL

0.92291 TO 0.93396

0.92153 TO 0.93228

0.92029 TO 0.93123

0.92055 TO 0.93187

0).92055 TO '.93280

0.91913 TO 0.93179

0.91760 TO 0.93132

0.91575 TO 0.93058

0.91424 TO 0.93071

0.91224 TO 0.92983

0.91140 TO 0.93137

0.90853 TO 0.93157

0.90723 TO 0.92600

0.90799 TO 0.93373

99 PER CENT
CONFI DENCE INTERVAL

0.92017 TO 0.93659

0.91884 TO 0.93496

9.91756 TO 0.93396

0.91772 TO 0.93470

0.91749 TO n.93586

0.91597 TO 0.93495

0.91416 TO 0.93475

6.91204 TO 0.93429

0.91013 TO 0.93463

0.90785 TO 0.93422

0.90641 TO 0.93G36

0.90276 TO 0.93734

0.90254 TO 0.93070

0.90155 TO 0.94017

NlUMBER OF
HISTORIES

71000

66000

61000

56000

51000

46()00

41000

36000

31006

26000

21000

1 600')

11000

6000
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LWT ANALYSIS; WI7XY70 FA ASSEMBLY; NO WATER SN GAP

PLOT OF AVERAGE E-EFFECTIVE BY GENERATION RUN.
THE LINE REPRESENTS K-EFF = 0.9276 . OR - 0.0014 WHICH OCCURS FOR 303 GENERATIONS ROUI.
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LWT ANALYSIS; W17217 OFA ASSEMBLY; NO WATER IN GAP

GROUP FISSION UNIT
FRACTION

1 0.0041

2 0.0176

3 0.0195

4 0.0080

5 0.0025

r 0.0021

7 0.0020

8 0.0021

9 0.0028

10 0.0062

11 0.0129

12 0.0169

13 0.0161

14 0.0127

15 0.0027

16 0.0019

17 0.0029

18 0.0039

19 0.0048

20 0.0202

21 0.0111

0.0270

23 0.1015

24 0.2107

25 0.1843

26 0.2272

27 0.0762

STTOEM TOTAL =

ELAPSED TIME 10.1181

pANDOM NUMBER=

REGION FISSIONS

3.82159E-03

1.62875E-02

1. 81087E-02

7.43364E-03

29030E-03

I. 92991E-03

1.89655E-03

1.94380E-03

2.63948E-03

5.70684E-03

1.19819E-02

1.57150E-12

1. 49765E-02

1.17814E-02

2.53721E-03

1.75894E-03

2.66520E-03

3.58287E-03

4.46800E-03

1. 574 004-02

1. 02892E-02

2 .50763E-02

9.41627E-02

1.95465E-01

1.70920E-01

2.10732E-01

7.'06463E-02

9.27557E-01

.7 MINUTES

3F140C717467

PERCENT
DEVIATION

2.2285

0.6788

0.5982

0.7828

0.5584

0.4310

0.4214

0.5120

0.5738

0.5540

0.5434

0.5901

0.7211

0.6073

1.0023

1.3997

1.8406

1.8401

1.3701

0.8243

1. 2914

0.8781

0.4969

0. 3094

0.3838

0. 3707

0.6653

0.1468

ABSORPTIONS PERCENT
DEVIATION

2.23872E-03 1.6019

8.22928E-03 0.5887

7.53114E-03 0.5755

3.56477E-03 0.7521

2.46799E-03 0.4834

4.08883E-03 0.3825

4.61079E-03 0.3581

6.93673E-03 0.4313

1.08006E-02 0.4894

1.67942E-02 0.4655

2.73418E-02 0.4594

2.90498E-02 0.5221

2.96920E-02 0.6243

4.24296E-02 0.5074

8.66856E-03 0.7845

5.16861E-03 0.9238

3.52185E-03 1.0808

3.66608E-03 1.1653

5.84850E-03 0.8953

2.29555E-02 0.5788

1.00103E-02 0.8827

2.31897E-02 0.6229

9.15781E-02 0.3251

1.86579E-01 0.2124

1.61167E-01 0.2326

1.99426E-01 0.2299

C.77221E-02 0.3R77

9.85278E-01 0.0469

SKI PPING 3 GENEPATIONS

LEAKAGE PERCENT
DEVIATION

1.15365E-04 17.5402

2.90700E-04 10.4431

6.30226E-04 6.7846

3.81020E-04 9.1521

5.72032E-04 7.7086

1.56084E-03 4.71e5

1.76478E-03 4.2262

8.11684E-04 6.1129

4.31467E-04 8.9920

4.62936E-04 7.9790

4.15735E-04 6.2827

2.65027E-04 10.9580

2.201590-01 11.3033

2.55644E-04 11.0784

1.32182E-04 15.6621

6.54276E-0]5 20.1921

4.77522E-0, 24.4371

3.29000E-05 29.7861

5.72788E-05 22.5666

1.945370-04 12.2594

5.76837E-05 23.1358

1.56659E-04 11.8902

1.41312E-03 3.5432

2.86114E-03 2.3269

1.77367E-03 3.1578

1.38539E-03 3.3467

1.95343E-04 8.6195

1.65467E-02 1.1479
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LI4T ANALYSIS; W4175:17 OFA ASSEMBLY; NO WATER IN GAP

09.8396 TO
0.8523 TO
0.8649 TO
(.68776 TO
0.8902 TO
0.9028 TO
0.9155 TO
0.9281 TO
0.9408 TO
0.9534 TO
0.9661 TO
0.9787 TO
0.9914 TO

0.8523
0.8649
0.8776
0.8902
0. 9028

0. 9155
0.9281
0.9409
0.9534
0.9661
0.9787
0.9914
1. (040

FREQUENC,-Y FOR GENERATIONS 4 TO 30)3

* .. * . ......... ................ ..

0.8396 TO 0.8523
0.0523 TO 0.8649
0.8649 TO 0.8776
0.8776 TO 0.8902
0.8902 TO 0.91028
0.9028 TO 0.9155
0.9155 TO 0.9281
0.9281 TO 0.940.
0.9408 TO 0.9534
0.9534 TO 0.9661
0.9661 TO 0.9787
0.9787 TO 0.'914
0.9914 TO 1.n040

0.8396 TO 0.8523
0.8523 TO 0.8649
0.8649 TO 0.8778
0.8776 TO 0.8902

0.902 TO 0.9028
0.90i28 TO 0.9155
0.9155 TO 0.9281
0.9281 TO 0.9408
0.9408 TO 9.9534
0.9534 TO 0.9681
0.9601 TO 01.9787
0.9797 TO 0. "914
0.0914 TO 1.,0040

0.9396 TO 0.8523
0.8523 TO 0.8649
0.8649 TO 0.877r
0.8776 TO 0.8902
0.8902 TO 0.9028
0.9028 TO 0.9155

0.9155 TO 9.9281
0.9281 TO 0.9408
0.9408 TO 0.9534
0.9534 TO 0.9661
O.0601 TO 0.9787
0.9787 TO 0.9914
0.9914 TO 1.0040

FREQUENCY FOR GENERATIONS 79 TO 303

........... *** *** ........ ** * * ** * * ** * *

FREQUENCY FOR GENERATIONS 154 TO 303

FREQUENCY FOR GENERATIONS 229 TO 303

CONGRATULATIONS! YOU HAVE SUCCESSFULLY TRAVEPSED THE PERILOUS PATH THROUGH ENEO V IN 10.11817 MINUTES
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Figure 6.6.1-4 CSAS Input/Output for NAC-LWT with PWR Fuel - 3.5% Enrichment -
Most Reactive Accident Condition Configuration

PRIMARY MODULE ACCESS AND INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37
MODULE CSAS25 WILL BE CALLED

LWT ANALYSIS; WI7xI7 OFA ASSEMBLY; WATER IN GAP
27GROUPDDF4 LATTICECELL
U02 1 0.95 293.0 92235 3.5 92238 9F.5 END
ZR 2 1.0 293.0 END
H20 3 1.0 293.0 END
AL 4 1.0 293.0 END
SS304 5 1.0 293.0 END
PB 6 1.0 293.0 END
H20 7 1.000 -93.5 END
H20 8 1.000 293.0 END
H20 9 1.0 293.0 END
END COMP
SQUAREPITCH 1.2598 0.7844 1 3 0.9144 2 0.8002 9 END
LWT ANALYSIS; W17xI7 OFA ASSEMBLY; WATER IN OAP
READ PARAM RUN=YES PLT=NO TME=5000 GON=303 NPG=1000 END PARAM
READ GEOM
UNIT 1
COM 'FUEL PIN CELL - WITH H20'
CYLINDER 1 1 0.3922 2P182.a8
CYLINDER 9 1 0.4001 2P182.08
CYLINDER 2 1 0.4572 2P1R2.88
CUBOID 3 1 4P0.6299 2P182.88
UNIT 2
COM- 'WATER ROD CELL - WITH H20'
CYLINDER 3 1 0.5715 2P182.88
CYLINDER 2 1 0.6121 26182.88
CUBOID 3 1 4P0.6299 2P182.88
GLOBAL UNIT 9
ARRAY 1 -10.7083 -10.7083 -182.88
CUBOID 3 1 4PI1.2776 26182.98
CYLINDER 4 1 160891 2P182.98
CYLINDER 3 1 16.9863 2P182.88
CYLINDER 5 1 98.8913 26182.88
CYLINDER 6 1 33.4963 2P182.88
CYLINDER 5 1 36.5443 2P182.88
CYLINDER 7 1 49.2443 2P182.88
CYLINDER 5 1 49.8539 212.49 -192.16
CYLINDER 6 1 49.8539 212.49 -199.78
CYLINDER 5 1 49.8539 212.9 1 -206.67
CUBOID 8 1 4P81.0000 -43.00 -241 .0'
END GEOM
READ ARRAY
AP.A=I NUX=17 NUY=17 1U2=1I FILL

34R1
SRI 2 20R 2 2R1 2 SRI

3R1 2 9R1 2 3RI
1761

2R1 2 2RI 2 2R1 2 2 R1 2 201 2 201
34RI

2R1 2 291 2 2 E1 2 2R1 3 201 2 2R1
34R1

2R1 2 2R1 2 2RI 2 31, 2 2R1 2 2El
17R1

3R1 2 9R0 2 3RI
5RI 2 261 2 200 2 5R1

34RI
END FILL
END ARRAY
READ BOUNDS ZFC=VAC Y2F=VAC END BOUNDS
END DATA

SECONDARY MODULE 000008 HAS REEN CALLED.

MODULE 000008 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 1.32 (SECONDS).

SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 13.07 (SEOUtDS).

SECONDARY MODULE 000009 HAS BEES; CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 622.14 (SECONDS).

MODULE CSAS25 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 641.09 (SECONDS).
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PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

.. . . . .. . . . . .. . . . .. . . ...... .. .. . .. .. .

PROGRAM: CSAS

CREATION DATE: 03/08/96

VOLUJNE: ENG

LIBRARY: G:\SCALE43\WIN NT\EXE

PRODUCTION CODE: CSAS

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 07/23/98

TIME OF EXECUTION: 03:11:03
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LWT ANIALISIS; W17X17 OFA ASSEMBLY; WATER IN GAP

.... PROBLEM PAPRAMETERS .•..

LIB 27GROUPNDF4 LIBRARY
MNXR 9 MI XTUOES
MSC 9 COMPOSITION SPECIFICATIONS
IZM 4 MATERIAL ZONES
GE LATTICECELL GEOMETRY
MORE 0 0/1 DO NOT READ/READ OPTIONAL PARAMETER DATA
MSLN 0 FUEL SOLUTIONS

... PROBLEM COMPOSITION DESCRIPTION"'

SC U02 STANDARD COMPOSITION
K< I MIXTURE NO.

VF 0.9500 VOLUME FRACTION
ROTH 10.9600 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP I 0/1 MIXTURE/COMPOUlID
TEMP 293.0 DEG KELVIN

91000 1.00 ATOM/MOLECULE
92235 3.500 WTS
92238 96.500 WT%

8016 2.00 ATOMS/MOLECULE
END

SC ZR STANDARD COMPOSITION
WI: 2 MIXTURE NO.
VF 1.0000 VOLUME FRACTION

ROTH 6.4900 THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP 1 0/i MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

40000 1.00 ATOM/MOLECULE
END

SC H20 STANDARD COMPOSITION
MX 3 MIXTURE NO.
VF 1. 0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

SC AL STARDARD COMPOSITION
MX 4 MIXTURE NO.
VP 1.0000 VOLUME FRACTION
ROTH 2.7020 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICF 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

13027 1.00 ATOM/MOLECULE

END

SC SS304 STANDARD COMPOSITION
W. 5 MIXTURE NO.
VF 1. 5000D VOLUME FRACTION
ROTH 7.9200 THEORETICAL DENSITY
NEL 4 NO. ELEMENTS
ICP 0 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

24304 19.000 WT%
25055 2.000 WTS
2'6304 r0.000 WT%
20304 9.500 WTS

END

SC PB STANDARD COMPOSITION
W ,' 6 M IE T UR E N O .

VF 1. 0000 VOLUME FRACTION
ROTH 11.3440 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS

ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

82000 1 .00 ATOM/MOLECULE
END

SC H20 STANDAR D COMPOSITION
st: 7 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 2 D3.0 DEG KELVIN1

1001 2.00 ATOMS/MOLECULE

8016 1 .O ATOM/MOLECULE
END

SC H20 STAIIDAPD COMPOSITION
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VF
ROTH

NEEL
ICP

TEMP

END

SC H20

VF
ROTH
NEL
ICP
TEMP

END

8 MIXTURE NO.
1. 0000 VOLUME FRACTIOI
0.9992 THEORETICAL DENSITY

2 NO. ELEMENTS
1 01/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
1001 2. 00 ATOMS/MOLECULE
8016 1. 00 ATOM/MOLECULE

STANDARD COMPOSITION
9 MIXTURE NO.

1.0000 VOLUM-E FRACTION
0.9982 THEORETICAL DENSITY

2 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

P... PROBLEM GEOMETRY ....

CTP SQUAREPITCH CELL TYPE
PITCH 1.2098 CM CENTER TO CENTER SPACING
FUELOD 0.7844 CM FUEL DIA4ETER OR SLAB THICKNESS
MFUEL 1 MIXTURE NO. OF FUEL

SO0D 3 MIXTURE NO. OF MODERPTOR
CLADOD 0.9144 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE NO. OF CLAD
GAPOD 0.8002 CM GAP OUTER DIAMETER
MGAP 9 MIXTURE NO. OF GAP

ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE 1 IS FUEL
ZONE 2 IS GAP
ZONE 3 IS CLAD
ZONE 4 IS MOD
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LWT ANALYSIS; W17X1,7 OFA ASSEMBLY; WATER IN GAP

......... + DATA LIBRARY INFOPR4ATIOIJ ..........

UNIT VOLUME
NUMBER DATA SET NAME NAME UNIT FUNCTIONI

Uq G:U\scale43\DATALIB\FT89F0UI STANDARD COMPOSITION LIBRARY

82 G:\scale43\DATA.LIB\FT82FO01 CROSS SECTION LIBRARY

11 D:\PROJECTS\BU85-C--l\pwrfinl02\17HX2M\FTIIFOS SHORT CROSS SECTION LIBRARY

90 D;:\PROJECTS\BUBS-C-I\pwrfin02\17HRX2M\FTRSF00 INPUT DATA DIRECT ACCESS

SSTANIDARD COMPOSITION LIBRARY DATA

* UNIT NUMBER : 99

DATASET NAME : G:\scale43\DATALIB\FT89F0O1

LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY
637 STANDARD COMPOSITIONS, 490 NUCLIDES

90 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.

CREATION DATE: 6/30/q5

_CROSS SECTION LIBRARY DATA

UNIT NUMBER 821

DATASET NAME ;G:\scale43\DATALIB\FTS2FSSI

LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
BASED ON ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/8R
LAST UPDATED RU/SQ/SI

L.M. PETRIE - ORNL

. .. .... - - -. . . . . . . . - . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .

........ 0 IO'S WERE USED BEFORE READING KENO V DATA ........

........ 0 IO'S WERE USED READING THE KENO V PARAMETER DATA .......

-1 .... .. - DATA READING COMPLETED ............ 1

........ 0 IO'S WERE USED PREPARING THE KENO V INPUT DATA

........ 0 ID'S WERE USED LOADING THE KENO V DATA ........

........ 0 IO'S WERE USED LOADING THE DATA ........

........ 0 IO'S WERE USED CRE,CRINS THE KENO V GEOMETRY DATA ........
RESTART DATA HAS BEEN WRITTEN ON UNIT 9S ....

........ 1) ID'S WERE USED WRITING THE RENO V - CSAS DATA ........

........ 0 IO'S WERE USED PROCESS;NG CSAS INPUT DATA ........

CONTROL MODULE CSAS25 IS COMPLETE.
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SSSSSSSSSSS
SSSSSSSSSSSSS

S5 SS
S S
S S
S SSSSSSSSSSS

SSSSSSSSSSSS
SS
SS

SS SS
SSSSSSSSSSSSS

SSSSSSSSSSS

0000000
0 0000000 0

O05 0

U0 00

80 O00

0 0 O0

000000000
0000000

0000000
0 0000000 0

.0 00

00 00

O0 o O,0
000000000

O00000O0

KK KK EEEEEEEEEEE
KK FK EEEEEEEEEEE
KK KK EE
KK KK EE

KK 'ýK EE
K <KKKKKKK EEEEEEEEE
KKKKKKKK EEEEEEEEE

KK KK EE
F KK EE
F KF KK EE

FK K EREEEEEEEEEEE
FN KK EREEEEEEEEEE

CCCCCCCCCCC AAAAAAAAA
CCCCCCCCCCCCC AAAAAAAAAAA
CC CC AA AA
CC AA AA
Cc AA AA

CC AAAAAAAAAAAAA
cc AAAAAAAAAAAAA
C AA AA

CC AA AA
CC CC AA AA
CCCCCCCCCCCCC A AA

CCCCCCCCCCC AA AA

7777777777777 //
7777777777777 /
77 77 //

77 /
77 //

77 //
77 //5

77 //5

77 //
77 //5

77 //
77 //

33333333333
3333333333333
33 33

33
33

333
333

33
33

33 33
3333333333333
33333333333

Mil IN 000000000000 WV
NON N 000000000000 VV

SNIIO 1104 00 00 VV
till NN UN 00 00 VW
LIN 11 NN 00 00 VW
NN NN 1IN 00 00 ---- WV
NN FN ON 00 00- w------
I-Ill NI" NO 00 00
Oil NN I,] 00 00
fN NIIII.l 00 00
014 MIIN 0000000000000
NN NIN 00000000000

LL REEEEEEEEEEEE PPPI
LL EEEEEEEEEEEEE PPPI
LL EE PP
LL EE PP
LL EE PP
LL EEEEEEEE ------ Ppp
LL EREEREEE -- ------ FPP
LL EE FP
LL EE PP
LL EE PP
LLLLLLLLLLLLL EEEEEEEEEEEEE PP
LLLLLLLLLLLLL EEEEEEEEREEEE PP

22222232222 33333333333 // 995
22222222222 3333333333333 // 9995
22 22 33 33 5/ 99

-2 33 /5/ 99
22 33 //5 99

333 // 999-
22 333 99/ 85

22 33 //
22 33 //

22 33 33 /
2222222222222 3333333333333 // 9995
2222222222222 33333333333 // 9995

111 iii112
1111 1111 :: 22

11 ii1

11 11: 22
1ii51111 11ll1111 222'

WV
VV
WVvv

WV
WV

VV

V

V

PPPPPPPP
OPP P PPP P PP

PP
PP
PP

'PPP PPPPPPP
PPP PP PP P

1999999999
1999999'9999

99

9'9

9999999999
99999999099

98
99
99

999999999
999999999

2"-

22
22

2'

'222222"2:22'2

CCCCCCCCCCC
CCC CC CCCCCCC C
CC CC
CC
CC
CC
CC
cc
0-C
cc

cc cc
CCCCCCCCCCCC

CCCCCCCCCCC

88888888888
88888888888A8
88 88
88 8a

88 88

8889888898
88888888888

88 88

88 88
88 88
8888888888888
8888888 888 8

11
1l1

1111
11
11
11
ii
Ii

11

I~i111
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LWT ANALYSIS; WIT171 OFA ASSEMBLY; WATER IN GAP

NUMERIC PARAMETERS

TME MAX•IMUM PROBLEM TIME (MIN) I

TEA TIME PER GENERATION (MINI) 0.50

GEN) NUMBER OF GENERATIONS 303

P* NG NUMBER PER GENERATION 1000

NSK NUMBER OF GENERATIONS TO BE SKIPPED 3

BEG BEGINNING GENERATION NUMBER 1

* RES GENERATIONS BETWEEN CHECKPOINTS 0

ION NUMBER OF EXTRA I-E, CROSS SECTIONS 1 *

NBK N]EUTRON BANK SIZE 1025

XNB EXTRA POSITIONS IN NEUTRON BANK 0

NFB FISSION BANK SIZE 1000

XFB EXTRA POSITIONS IN FISSION BANK 0

* * - WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000

WTH WEIGHT HIGH FOR SPLITTING 3.0000

WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

REND STARTING RANDOM NUMBER BB827150001

* NB8 NUMBER OF D.A. BLOCKS ON UNIT 8 200

* 'Le LENGTH OF D.A. BLOCKS ON UNIT 8 512

* ADN MODE OF CALCULATION FORWARD

INPUT DATA WRITTEN Oil RESTART UNIT NO

BINARY DATA INTERFACE YES
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LWT AJNALYSIS; WI7;'17 OFA ASSEMBLY; WATER IT GAPR

.. .... :* +LOGICAL PARAMETERS

RUN

FLX

SMIU

MKU

CKU

FMU

MKH

CKH

FMH

HHL

XIS

XS2

XAP

PKI

PID

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT NUMBER

PRINT FISS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT FISS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT I-D MIXTURE X-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE ANGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA I-D CROSS SECTIONS

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

PLT

FDN

OUE

MKP

CKP

FMP

MKA

CKA

FMA

HAL

FAR

GAS

PAZ

PWT

PGM

BUG

TRK

PLOT PICTURE MAP(S)

COMPUTE FISSION DENSITIES

COMPUTE NU-BAR & AVG FISSION GROUP

COMPUTE MATRIX K-EFF BY UNIT LOCATION

COMPUTE COFACTOR K-EFF BY UNIT LOCATION

PRINT FISS FROD MATRIX BY UNIT LOCATION

COMPUTE MATRIX K-EFF BY ARRAY NUMBER

COMPUTE COFACTOR K-EFF BY ARRAY NUMBER

PRINT FISS PROD MATRIX BY ARRAY NUMBER

COLLECT MATRIX BY HIGHEST ARRAY LEVEL

PRINT FIS. AND ABS. BY REGION

PRINT FAR BY GROUP

PRINT XSEC-ALBEDO CORRELATION TABLES

PRINT WEIGHT AVERAGE ARRAY

PRINT INPUT GEOMETRY

PRINT DEBUG INFORMATION

PRINT TRACKING INFORMATION

NO

NO

YES - +

NO

NO -*

NO -.

NO

NO

NO

NO

NO

NO

NO -'

NO

NO

NO

NO1 ...

NO

NO

NO

PARAMETER INPUT COMPLETED

........ 1U IO'S WERE USED READING THE PARAMETER DATA ........

....... --- *DATA READING COMPLETED . .....
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LWT ANJALYSIS; W17X17 OFA ASSEMBLY; WATER III GAP

S*. . . . . . . . . . .ADDITIONAL INFORMATION .....

" SNUMBER OF ENEPGY GROUPS 57 USE LATTICE GEOMETRY YES

NO. OF FISSION SFECTRUN SOURCE GROUP 1 GLOBAL ARPAY NUMBER I

NO. OF SCATTERING ANGLES IN XISECS NUMBER OF UNITS IN THE GLOBAL X DIR. 17

ENTRIES/NEUTRON IN THE NEUTRON BANK 16 NUMBER OF UNITS IN THE GLOBAL Y DIR. 17

ENTRIES/NEUTRON IN THE FISSION BANK 9 NUMBER OF UNITS IN THE GLOBAL Z DIR. 1

NIUMBER OF MIXTURES USED 9 USE A GLOBAL REFLECTOR YES

N NUMBER OF BIAS ID'S USED I USE NESTED HOLES NO

' NUMBER OF DIFFERENTIAL ALBEDOS USED 0 NUMBER OF HOLES 0

TOTAL INPUT GEOMETRY REGIONS 19 MAXIMUM HOLE NESTING LEVEL 0

JNUMBER OF GEOMETRY REGIONS USED 19 USE NESTED ARRAYS NO

LARGEST GEOMETRY UNIT NUMBER 9 NUMBER OF ARRAYS USED I

* LARGEST ARRAY NUMBER I MAX.IMUM ARRAY NESTING LEVEL I

+X BOUNDARY CON4DITIOJ VAC -BOUNDARY CONDITION VAC

+Y BOUNDARY CONDITION VAC -Y BOUNDARY CONDITION VAC

* +Z BOUNDARY CONDITION VAC -Z BOUNDARY CONDITION VAC

N C I en t n l6....... 1-................. * ............... 4..... . ... -*.. . .. .. ......
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LWT ANALYSIS; W17T17 OFA ASSEMBLY; WATER IN GAP

......... SPACE AND SUPERGROUP INFO.IAATIONI.

100000 WORDS IS THE TOTAL SPACE AVAILABLE.

... 28457 WORDS WERE USED FOR NON-SUPERGROUP STORAGE.

71543 WORDS OF STORAGE ARE AVAILABLE FOR SUPERGROUPED DATA.

99759 WORDS OF STORAGE ARE AVAILABLE FOR CONSTRUCTING THE SUPERGROUPS.

71483 WORDS OF STORAGE ARE AVAILABLE TO EACH SUPERGROUP.

1172 WORDS ARE N4EEDED FOR THE LARGEST GROUP.

* 29845 WORDS OF STORAGE IS SUFFICIENT TO RUN THIS PROBLEM.

.** 42059 WORDS OF STORAGE WILL ALLOW THE PROBLEM TO RUN WITH ONE SUPERGROUP.

42144 WORDS OF STORAGE WILL BE USED TO RUN THIS PROBLEM.

STARTING ENDING XSEC ALBEDO TOTAL

SUPERGROUP GROUP GROUP LENGTH LENGTH LENGTH

* 1 1 27 2697 0 13542

........ 0 IO'S WERE USED IN SUPERGROUSING ........

........ 0 IO'S WERE USED LOADING THE DATA ........

0
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LWT ANALYSIS; W17X17 OFA ASSEMBLY; WATER IN GAP

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
PEGInN1 NUM ID

UNIT 1

FUEL PIN CELL - WITH H20

1 CYLINDER 1 1

2 CYLINDER 1 1

3 CYLINDER 2 1

4 CUBOID 3 1

WATER ROD CELL - WITH H20

S CYLINDER 3 1

2 CYLINDER 2 1

3 CUBOID 3 1

RADIUS

RADIUS

PADIUS

F.x

0.39220

).400)10

0.45720

0.62990

+Z

+Z

+Z

-X

= 182.88

= 182.98

= 183.88

=-0. 63990

-Z

-Z

-Z

+Y

-182.88

-182.88

-182.88

0.62990

CENTERLINE IS AT X

CENTERLINE IS AT X

CENTERLINE IS AT X

-Y =-0.62990 +Z

0.00000

0. (0000

0.00080

182.88

Y

-Z

0.00000

0. 00000

0. 00000

-182.88

UNIT 2

I ARRAY NUMBER

2 CUBOID

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CYLIIDE8

8 CYLINDER

9 CYLINDER

10 CYLINDER

11 CYLINDER

12 CUROID

1

3

4

3

5

6

5

I

I

i

I

I

RADIUS

RADIUS

+"

P-ADI US

RADIUS

RADIUS

PAD I US

PADI US

RADIUS

RADIUS

RADIUS

RADIUS

+X

= 0.57150

= 0.61210

= 0.62990

GLORAL TO ....T.E111 ....
--- UNIT 9 EXTERNAL TO LATTICEI ---

= 10.708

= 11.278

= 1C.891

= 16.986

= 18.891

= 33.496

= 36.544

= 49.244

= 49.854

= 49.854

= 49.854

= 81.000

-X = -10.708

-x = -11.278

+ 1 = 082.88

+Z = 182.88

+Z = 182.88

+Z = 182.88

+Z = 182.88

+Z 182. 88

+Z = 212.48

+Z = 212.48

+Z = 212.48

-X = -81.000

+Z = 182.88

+Z = 182.88

-X =-0.62990

-Z = -182.88

-Z = -182.88

+y = 0.62990

+Y

+y

-Z

-Z

-Z

-Z

-Z

-Z

-Z

-Z

+Y

10.708

11.278

-182.88

-182.88

-182.88

-182.88

-182.88

-182.88

-192.16

-199.78

-208.67

A1.000

-Y = -10.708 +Z

-Y - -11.278 'Z

CENTERLINE IS AT X

CENTERLINE IS AT X

CENTERLINE IS AT X

CENTERLINE IS AT X

CENTERLINE IS AT X

CENTERLINE IS AT X

CENTERLINE IS AT X

CENTERLINE IS AT K

CENTERLINE IS AT 0

-Y - -81.000 +Z

CENTERLINE IS AT X

CENTERLINE IS AT X

-Y =-0.62990 +Z

0.00000

0.00000

192.88

182.88

182.88

0.0,0000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.800000

0.00000

243.00

-Z

'1Z

y1

0.00000

0.00000

-182.88

-182.88

-182.88

0.00000

5. 00000

0.00000

0.00000

0.00000

0. (''0000

0.00000

0.00000

0. 00000

-240.00

7 1

511

01I

01]

9 1
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Z LAYER 1, 'COLUMN'

11 1 1 11 1 1 11 1

11111211211

11121111111

11111111111

11211211211

11111111111

11111111111

11211211211

11111111111

11111111111

11211211211

11111111111

11121111111

11111211211

1I1111i1111

111111i1111

LWT ANALYSIS; W17:':17 OFA ASSEMBLY; WATER IN GAP

-- UNIT ORIENTATION DESCRIPTION FOR ARPRAY a

1 TO 17 LEFT TO RIGHT l ROW 1 TO 17 BOTTOM To TOP

1 1 1 1 1 1

1 1 1 1 1

21111 1

1 12 1 1 1

1 1 1 1 1 1

2 1 1 2 1 1

1 1 11 1 1

1 1 1 1 1 1

2 1 1 2 1 1

1 1 1 1 1 1

1 1 1 1 1 1

2 112 1 1

1 1 1 1 1 1

1 12 1 1 1

2 1 11 1 1

1 1 1 1 1 1

1 1 1 1 1 1
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LWT ANALYSIS; W17X17 OFA ASSEMBLY; WATER IN GAP
VOL U4ES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

GEOMETRY

UNIT REGION REGION

1 1
• 2

3 3
4 4

2 6

3 7

SURROUNDING GEOMETRY VOLUMES

9 1 8
2 9
3 10
4 11
5 12
6 13
7 14
8 15
9 16

10 17
11 18
12 19

VOLUME

1.76751E+02 CM''3
7.19223E+00 CM''3
5.62490E+01 CM''3
3.40304E+02 CM',3

3.753005E-02 CM''3

5.51175E+01 CM':3
1.49979E+0- CM''3

GEOMETRY REGION

1.67763E+05 CM÷'3
1.83123E+04 CM''3
1.41760E+05 CM''3

3.70972E+03 CM '3
7.85353E+04 CM**3
8.79177E+05 CM'-3
1.45308E+05 CM**3
I.25193E+06 CM''3
3.72991E+05 CM*' 3
5.94983E+04 CM -3
6.94145E+U4 CM''3
9.38745E+06 CM' '3

CUMULATIVE
VOLUME

1.76751E+02 CM''3
1.83943E+02 CM':3
2.40192E+02 CM''3
5.80496E+02 CM'.3

3.75300E+S2 CM''3
4.30518E+U2 CM''3
5.80496EE02 CM''3

8 IS A4 ARRAY PLACEMENT

1.67763E+05 CM' '3
1.8607RE+05 CM''3
3.27836E+05 CM''3
3.31546E+05 CM''3
4.I0081E+05 CM''3
I.28926E+N)6 CM''3
1.53457E+06 CM*'3
2.78649E+06 CM'_3
3.15949E+06 CM'_3
3.21199E+06 CM'3
3.218840E+C6 CM''3
1.26759E+07 CM''3

BOUNDARY REGION

UNIT USES REGION

3
4

2 25 1
2

3

IS

3
4
5
6
7
8
9

120

MIXTURE

1
9

2
3

3

2
3

3
3
5
6
5
7
5
6
5
8

TOTAL VOLUME

4.66622E+04 CM'*3
1.89875E+03 CM''3
1.48497E+04 CM''3
8.98403E+04 CM''3

9.38250E+03 CM''3
1.3H544E+03 CM''3
3.74947E+03 CM.)3

1.67763E+05 CM''3
1.83123E+04 CM''3
1.41760E+05 CM''3
3.70972E+03 CM''3
7.85353E+04 CM''3
8.79177E+I5 CM''3
2.4530BE+05 CM'-3
1.25193E+06 CM')3
3.729916+10 CM'*3
5.94983E+04 CM- 3
6.94145E+14 CM''3
9.38745E+06 CM''3

MASS(G)
4.85846E+05

. 05334E-05
1.24766E*05
3.83037E÷05
6.06873E+06
1.06483E÷07
1. 24964E+06
9. 37048E+06
1. F9528E+03

TOTAL MIXTURE VOLUMES
MIXTURE

I

3
4
5
6
7
8
9

TOTAL VOLUME
4.66622E+04 CM''3
1.6H302E+04 CM''3

1.24994E+05 CM''3
1.41760E+05 CM''3
7.66253E+i5 CM''3
9.38675E+05 CM''3

1.25193E+06 CM''3
9.38745E+06 CM''3
1.89875E+03 CM'13

BIASING INFORMATION

A DEFAULT WEIGHT OF 0.500 WILL BE USED FOR ALL BIAS ID'S.

........ 0 IO'S WERE USED IN EENO-V BEFORE TRACEING ........

........ 0.01650 MINUTES WERE USED PROCESSING DATA.

VOLUM4E FRACTION OF FISSILE MATERIAL IN THE CORE= 2.78143E-01

STAFT TI"FE C WAS USED.

THE NEUTRONS WEPE STARTED WITH A FLAT DISTRIBUTION I11 A CUBOID DEFINED BY:
+.= 1.07e83E+61 -1=-I.07083E+01 +i= 1.07083E+01 -Y=-1.07083E+01 +Z= 1.82880E+02 -Z=-1.828:0E+02

THE FLAG TO STAPRT NEUTRONS IN THE REFLECTOR WAS TUPRNED OFF

0.10317 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.12000 MINUTES.
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GENERATTori
I

3
4
5

6
7

8
9

10
11
12
13
14
15
16
17
18
19

20
21
22

23
24

25
26
27
'8
29

30
31
32
33
24
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
F0
61
62

63
64
65
6G
67
68
6 1
70
71
72

73
74
75
76
77

78
79
80
81
92

E3
84
35
R6

87

q 191

GENERATION
N-EFFECTIVE
S,. 510106 -01)
9.40984E-01
9. 54190E-01

9.40285E-01
9.16672E-01
9.40452E-01
9.34813E-01
9.30026E-01
9.38348E-01
8.92032E-01
9.11582E-01
9.15588E -01
9. 522711-01
9. 3525 6E-01
9. 37142E-01

9.37905E-01
9.29004E-01
9.204696-01
9.299946-01
9.461176-01

9.12522E-01
9.43921E-01
9.57911E-01
8.945'2E-01
9.254506-01
9.11303E-0(
9.20195E-01
9. 35G677E6-01
9.32110E-01
9.16956E-01
9.18142E-01
9.52791E-01
9.20900E-01
9.29466E-01
9.66663E-01
9. 38899E-01
9.03279E-01
9.28671E-01
9.62627E-01
8.95883E-01
9.06273E-51
9.155416-01
9. 725546-1:1

9.683066-01
9. 32589E6-cl
9.880065E-01
9.33628E-01
9.52331E-01
9. 324 74 E-01
9.19013E-01
9. 644486-01

9.41027E-01
9.11931E-01
9.08637E-01
9.47154E-01
9. 20431E-01
9.27528E-01
9.16484E-01
8.899 613E-01
9.02017E-01

9.4714.16-01
9. 04490E-01
9.40984E-01
9.52704E-01
9.07223E-01
9.30334E-05
9.25560E-01

9.66495E-01
9.412056-01
9.33999E-01
9..710506E-Oi
8.88156E-01
q.80005E-01

9.13007E-01
9. 70227E-01
9.31805E-01
9.52213E-01
9.47160E-01
8.93701E-01
9.47226E-01
9.48589E-01
9.25849E-01
9.014926-01
9. 2004 1E-01
8.62999E-0 1

9.23140E-01
9.43337E-01
9.20753E-01
9. 253055-01
9.331 03E-01
9.255006-0'1

ELAPSED TI1E6
NMINUTES

1 r5111E01621.505006-01

1.90500E-01
2.'2500E-01
2.57167E-01
2.91167E-01
3.25000E-01
3.58833E-01
3.92667E-01
4.26667E-01
4.62333E-01
4.95333E-01
5.30000E-01
5.63050E-03
5.96833E-01
6.29832E-01
6.64667E-01
6.9750)E-01
7. 30500E-01
7.63500E-01
7.97333E-01
8. 32167E-01
9.566000-01

8.09833E-01
9.33667E-01
9.69500E-01
1.00333E600
1.03717-5+0

1.071006±00
1.101563+00
1.13967E+00
1.17550E+00
1.209336+00
1.24400E+00
1.27800E+00
1.31267.E00

1.34567E+00
1.378676+00
1.412506+00

1.44450E+00
1.480336E00
5.575006+00
1.5450OE+00
1.58100E+00

1. 010607E600

1.05150.E+00
1.60617E+00

1.721006E00
1.7530OE+00
1.78517E+00
1.81900E+00
1.85183E+00
1.88583E+00
1.92050E+00
1.95533E+00
1.9833E6+00
2.02033E+00
2.05150E+00

2.08533E+00
.1I107E6+00

2.15217E+00
2.1p700E00
2.22167E+00
2.15567E+00
2 . 28850E+00
2.32250E+00
2.35633E+00
2.39117E600
2.425E36+00
2.15637+600
2.49267E+00
2.5 23E +00
2.115E67EO0

. 591514E + 00
2.S2550E+00
2.05933E+00
2.09233E±00

2.72517E6 :0
2.75917E+('0
2. 79117E+00
2.82233E+00
2.85333E+00
2.08733E+00
7.92]9 15700
2.95500E+00
2.98983E600
3 .0'2450E+00
3.('575(6E06
3. 9233E600
3. 125236E400
3. 15912E÷00
2.18 400E±00

AVERAGE
K-EFFECTIVE
1.000006+50

1.00006E+00
9.541906-01
9. 472 37E-01

9.37049E-01
9.379006-01
9.37262E-01
9. 36073E-Oi
9.363966-01
9.30852E-01
9.28711E-01
9.27399E-01
9.29700E-01
9.35171E-01
9.3-7077E6-01
9.312226-01

9. 31114E -01
9.304466-01
9. 304226-01
9.31294E-01
9.3006E-01
9. 309836E-01

9. 322 6 9-01
9.305536E-01

9.30348E-01
9.29555E-01
9.293906-01
9.29435E-01
9.29130E-01
9.29040E-01

9.287036-01
9.29506E-01
9.29229E-01
9.29236E-01

9.30370E-01
9. 3062 1E-01

9. 2984f0E-01
9.29807E-01
9. 30694E6-01

9.29778E-01

9.291746-01
9. 28834E6-01

9.29900E-01
9.30101E-01
9. 3016016-Oil

9.314 76E6-01
9.31523E-01
9.31976E-01

9.319986E-0
9.31716E-0O
9.323646-171
9.32557E-01

9.32152E-01
9. 31700E-51
9.31992E-01
9.31779E-01
9.31700E-01
9.31429E-01

9.356706-01
9.31271E-01
9.31488E-01
9.31038E-01
9.312018-01
9.3154-8E-0
9.31162E-01
9.311496E-0O
9.310636-01
9.31600E-01
q.3143E-01

9. 317766-01
9.32 34 56E-01
9. 317143-01

9. 32394 E-01
9.32126E-01
9.32049E-01
9.32638E-01
9.328999E-01
8.330666-01

9.32575E-01
9.32763E-01
9.32963E-01
9.32874E-01
9.32497 -01
9.32335E-01
9.31741E-01
9. 31638E-01
9.31776E-01
9.31741E-01
9.3167E6-01
9.310 n4E -01
9.31615E-01

AVG K-EFF
DEVIATION

0.005000E+00

5.500006E+00
0.000006+00
6.95261E-03
1.09506E-02
7.78983E-03

6.06547E-03
5.09798E-03
4.320826-03
6.69006E-03
6.27656E-03
5.76527E-03
5.69999E-03
5. 224 666E-03

4.835806-03
4.50651E-03
4.19672E-03
3.98165E-03
3.740206-03
3.63250E-03
3.57523E-03
3. 45941E-03
3.53151E-03
3.77910E-03
3.61684E-03
3.552626-03
3.42806E-03
3.30303E-03
3.17990E-03
3.09695E-03
3.01196E-03
3.0180E9-03
2.93275E-03
2.83963E-03
2.97677E-03
2.89874E-03
2.92110E-03
2.83898E-03
2.90017E-03
2.96774E-03
2.95301E-03
2.89835E-03
3.02122E-03
2.955296-03
2.89633E-03
3.11194E-03
3. 04 2 37E-03
3.00969E-03
2.94497E-03
2.89561E-03
2.91351-E03
2.85987E-03

2.83226E-03
2.81384E-03
2.77559E-03
2. 73211E-03
2.68309E-03
2.64871E-03
2.70809E-03
2.71529E-03
2.68249E-03
2.67551E-03
2.63633E-03
2.61655E-03
2.60347E-03
2.56250E-03
2.52424E-03
2. 54 301E-03
2.50887Z-03
2.47192E-03
2.50147E-03
2.545016-03
2.59947E-03
2.57713E-03

2.59489E-03
2.55961E-03
2.53871E-03
2.51210E-03
2.53147E-03
2.50586E-03
7.48203E-03
2.45242E-03
2.45275E-03
2.42740E-03
2.47055E-03
2.4431!-03

2.419126-03

2.39009E-03
2.36360E-13
2.336656-03
2.31129E-03

MATRIX
K-EFFECTIVE
0. 00000E±05
0•.00000E+05
0. 000006+05
0. 000006+00
0. 00000E+00
0.0O00006+00
0.0O00006+00
0. O0000E+O0
O. 00000+E00
0. O0000*E+0
0. 00000E+00
0. 00000E+00
0.000000E+O
0. 00006E+00
0. 00006E+00
0. 00000E+00
0.0O0000E+00
0. 0O00OO+00

. 00000E+00
0. 0000E*O00O. O~O0E+O0

0.000006E+0
0.00000E+00
0.00000E+00
0.000006E+00
0.0UOOOE+O00
0.000006+000. 00000E+00
0.505060E+00
0. 000006+00

0. 000006+00O.00000E+50

O.00000E+00
O.00000E+O0

0. 00006E+O0
0. 00000E+00
0. O00000E+O0
0. 0000E0+00

0.0O0000E+00
0.0O000E+00

0.000006-+00
0.000OOE+00
0.00000E+00
0. O 00 06E+ 010
0.00006 E + 00

O.0O0000E+00
0. 5500OOEO+ 0
0. 00006OE+0
0. 00000E+O0
U. 00000E+O0
0. O0006OE+0
0.00006E+O0
0. 0000E+00
0. OOOOOE+00
O0.00006E+00
0. 00006E+00
0. O0001OE+ 00
0.500(00E+000.0OOOOOE+O0

0. 0000065E+
0.0000±E+C0
0. 0C0506E+00
0. 00'000E+00
0. 0000OE+00
0.000006E+00
0. O0000E+00
0. O0000E+O0
0. O0000E+O0
0.OOOO0E6O0
0. O000E+O0
0. 00006E+00
0. 00506E+00

.00000E+00

. 00000E+0

0. 00000E+00
U.00OOOE+00
0. 500000E+O
0. 00000E+00

0. 00000E605
0. 000006±00O.005006E05
0. OUOOOE+00
0. OOOOOE + O
O. 00000+500
0. O00006E+ 00

i. O0050O+(,0

O'. ii00i060+0Oi
0.00OOOE5+00
0.0000L E +•00
C. COOE+ O0o

.00000 E +0

MATRIX K-EFF
DEVIATION

0.0000iE+00
O.O05000E+00

0.O00000E+0O
0.00000E+00
0.00000E+00
0.000006+00
0.00006E,00
0. 000006 0 + 0
O.00006E+00

0. O0000600
O.0000060E+0

. O0000E6+0 0
0.550000E+O
0. 05000E+ 00

0. 0 00E+ 00
0. 00600E+00
0. 000006+00
0.00000E+00
0.00000E+00
0.00000E+00
O.00000E+0
0.O0000E+O0
0.O0000E+O0
0.00006E+00
0.00000E600
0.OOOOOE+05
0.00060E+O0
O.O0000E+00
0.05056+-00

O, 00000E+OO"
5. 000060E+00

0.000006+E00
0. 00000E+0
0. 000006+00
0.00000E+00

0.00000E+00
0.00000E600
0. 00000E+00
0. 00000E+00
0.00 000E750
0.05060E+00
0.00006EC00
0. 000000E+O
0. O0000E+60

0. 000,00E+00
0.000006+00

0. 00000E+00
0.00000E+00
0.000006+00
O.00000+E00
0O.00000+00
O.000006E+0
0. O00000E10
0. O0000E+00
0.00006E+00

0.000005E+0
0.00000E+00
5.00006E+00

0. 00OO6E+70
5.00000E+00

0.00000E+05
0.00056E+0n

0. O00,0E+O01
O.00006E+00
0O.00000E00
O.00000E+00
0. O0000E+00
5.005006+00
0. 00000E+O0
0.000 00+ 00
0. 00O0OE0+ '70
0.00005E+00
0.00006E+00
0. 050500E+-0
0. 00000IOE+,
0.000006+00
0,.00006O+00
0.00000E+00
0.00000E+00
O.00000E+0
0.00000CE00
0.0OOOO+0EO
0. 00000E+O0
O.05000E+O0
0. 0'0O0E+ 00

0.050006±+ 00
0. O050550+5

0.00000C E6+,''0
L . 0 00 00 C C :
0.00010E6±00
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92 9. 17867E-01 3 .23867E+00 9. 314626E01 2.29056E-03 it 0i0006+00 8. 00080E+00
93 9.65543E-01 3. 26267E+0O 9.31837E-0 2 29600E-03 0. 0C'00CE+00 0. 0'001",E+ 0I
04 9. 09435E-01l 3.29733E+00 9.318106E-0 2.27106E-03 0. 0000-E+00 0. -OICL00E0+0
95 9.050716E-81 3.32933E+0') 9.31523E-6d 2. 26483E-03 0. 0)0)06E- 00 0. 0'30'')UE+0U'
96 9. 28495E-01 3. 36233E+00 9.31491E-Ul 2. 084E-03 0. 60000+00 0. 000C'0E+ 00
97 9. 20727E-01 3. 39617E+00 9.31 377E-C 2 ' 214002E-03 C0. 00000E+00 0. 000'0E+OC
98 9. 03651E-01 3. 43017E+00 9.31069E-01 2.31568E-03 0. OC'OC'E+OC" 0. 00000+O00

-99 9.74784E-01 3.46300E+00 9.31539E-31 2. 23851E-03 I'. 060OO0+600 0. 00000600
100 9..78591E-01 3.49517E+00 9.32019E-01 2. 26698E-03 '.9'3OOE 0 0. 00000600
101 9. 6323E-01 3. 52900E+00 9. 32324E-01 2. 64060-03 0.900006+00 0. 00006E+00

102 9. 36007E-01 3.56383E+00 9.32361E-01 2. 24315E-03 O. 00006E+00 0. 00000E+60

103 9.342076-01 3.59583E+00 9.32379E-01 2.21991E-03 0.000OOE6+00 0. 00000+E 00
104 9.19747E-01 3.62883E+00 9.322566-01 2.20153E-03 O. 00000+00 0. 00000 00

105 9.533566-01 3. 66267E400 9.32460E-01 2.189656-03 O. 060006E+0 0.00006+00
106 9.268976-01 3. 69650E+00 9. 32407E-01 2.16916E-03 0. 00000E+00 0.00000E+00
167 9. 08431E-01 3 . 72990E+00 9.32179E-01 2 .16050E-03 0.00000E+00 0. 000006E00

1048 8.999716-61 3.76333E+00 9.31875E-`1 2. 16148E-03 0. 00000E+00 0. 00000E+00
16r9 9.1643716-01- 3.79717E+00 9.317316-01 2.14602E-03 0. 00000E+00 0.00060E+00
110 9.29757E-01 3.83200E+00 9.31712E-01 2.12614E-03 0.0•i0006E+00 0. 00000+E00

11 9. 33557E-01 3.86583E+00 9.31729E-01 2.10661E-03 0. 00000E+00 0. 00000E+00
112 9.11116E-01 3. 90067E+00 9.31542E-01 2.09576E-03 0. 00000E+00 0. 00000E+00
113 9. 66848E9-1 3.93550E+00 9.31860E-01 2. I0101-03 0.00O00E+00 0.00000E+O0

114 9.52387E-01 3. 96833E+00 9. 32043E-01 2.09022E-03 0. 00006E+00 0. O0000E+OO
115 9.36334E-01 4 . 00217E+00 9.32081E-01 2. 07199E-03 0. 000006O+00 0.00006E+00
116 9.24067E-01 4.03617E+00 9. 32011E-01 2. 05494E-03 0. O0000E+00 0. 000006E+0

117 9.1 0967E-01 4. 07083E+00 9. 31828E-01 2. 04519E-03 0.0O00OEO60 0. O0006+00

118 9. 57862E-91 4.10200E+00 9.32052E-01 2.03987E-03 0. 00000E+00 0.00000E00

119 9.24976E-01 4.13317E+00 9.319926-01 2. 02326E-03 0. 0000O06+ 0.00000+E00
120 9.72013E-01 4 . 16517+E00 9.323316-00 2.034516-03 0. 000006+00 0.00000+00

121 9.31745E-01 4 .19817E+00 9.32326E-01 2. 01735E-03 0. 000006+0 . OCIO00E0+00
122 9.64947E-01 4.33300E+00 9.32598E-01 2.01885E-023 O.00O00E+00 0. 00000+E00
123 9.09515E-01 4. 2653E+00 9.32730E-01 2.00697E-03 0.00000E+0O 0. 00000E+00
124 9.210618E-01 4.30167E6+00 09.326470-01 1.99254E-03 0.00000+0 0.000006+00

125 9. 35152E-01 4.33550E+00 9.32667E-01 1.97639-03 0. O000E+00 0 .00000E+00

120 0.326986-01 4.37033E+00 9.326676-01 1.96038E-03 0.000006+00 0.000006+00

127 9.38079E-01 4.40317E+00 9. 3271 IE-001 1.94511E-03 0. 0000OE+OO 0.000006+00

128 9. 67843E-01 . 43617E+00 9.32989E-01 1 .94965E-03 0. 000006+00 0. M00000E+00
129 9.30624E-01 4.46917E+00 9. 32971E-01 1.93433E-03 0. 00000+00 0.00006E+00

130 9.48983E-01 4.50300E+00 9.33096E-01 1. 92323E-03 0.0OO6OE+00 0.O0006OE+0
131 9.73819E-01 4. 53500E+00 9. 33412E-01 1. 93420E-03 0. O00000+00 0. 00000E+00

132 9.23245E-01 4. 56983E+00 9. 33333E-0_1 I.92086E-03 0. O0000+O0 0. 00006E+00
133 8.78670E-01 4 .60367E+00 9.32916E-01 1.951286-03 0. 00000E+00 0. 00000+E00

134 9.46469E-01 4.63667E+00 9. 33019E-01 1.93916E-03 0. O000006+00 0.00006E+00
135 9. 56328E-01 4. 6667E00 9.331 94E-0 1 1.93240-03 .00000+00 0. O00000E+0

136 9. 6580E-01 4.60983E+00 9. 334376-01 1.033276-03 0.000006+00 0.00000+00

137 9.307268E-1 4 .733676E00 9 . 3343E6-01 1.91946E-03 C'. "000006E+0 0. 00000E+00
130 9.42256E-01 4.76750E+00 9. 2354E-01 1. 90639E-03 0. 000006+00 1. 0.0000E0400
139 9.55996E-01 4.0133E+00 09.23711E-01 1.89950E-03 0.00,000600 0.000006+00

140 9. 201iE-01 4.83533E+00 9. 33918E-1 1.88800E-03 0. 0000-0E+0 0. 00006E+0
141 9.49597E-01 4 . 870006+00 9.33733E-01 1. 87789E-03 0. 0000OE+00 0. 00000E+00
142 9. 24254E-01 4.904836+00 9. 33665E-01 1. 86566E-03 0. 00000E+00 0. O0000E+00
143 9. 60811 E-01 4.93500E+00 9. 33879E-01 1.66468E-03 0.00000E+00 0. 00006E+00

144 9.43771E-01 4. 97167E+00 9. 33949E-01 1.85281E-03 0. O0O000E+00 0. 000006+00
145 8. 98301E-01 5.00550E+00 9. 33699E-01 1.85662E-03 0.0000E0600 0. 000006+00
146 9. 22833E-01 5. 03950E+00 9. 33624E-01 1.84523E-03 0.000006 +00 .00006OE+00
147 9.241986-01 5.07417E+00 9.33559E-01 1.83361E-03 0.00000+E00 O.000006+00

148 9.265916-01 5.10800E+00 9.33511E-01 1.82163E-03 0.O0000000 0. 00006E+O0

140 9.1 4254E-01 5.14283E+00 9.333806E-01 1. 81393E-03 0.00000E+00 O.O00006E+00
150 8. 93634E-01 5.17667E+00 9.331126-01 1. 82154E-03 0.O00000+O0 O.O00006E+O0
151 9.31493E-01 5. 21067E+00 9. 33101E-01 1.80931E-03 0. O0000E00 0. 00006E+00

152 9.415176-0n1 5.24450E+00 9. 33157E-01 1.79808E-03 0.000000E0 0. n 000000E+0

153 9.102246-01 5. 27833E+00 9. 33058E-01 1. 78887E-03 0. 000006+00 0. 00000E+00
154 9.422226-01 5. 31217E+00 9. 33118E-01 1. 77806E-03 0. 00000E+00 0. 00000E+01
155 9.024126-01 5.34617E+00 9.32916E-01 1. 77779E-03 . 000006+00 0.00000E+00

156 9.16376E-01 5. 38183E+00 9. 32010E-01 1. 76947E-03 0. O000000E0 0. 00000+E00

157 9.57243E-01 5.41467E+00 9. 320068-01 1. 76507E-03 0. o00000E+00 0. 05000.E00
1508 .95329E-01 5.45050E+00 9.32727E-01 1. 77024E-03 0..,00000E+00 0.000006+00
259 9.407816 -01 5.48433E+00 9.32774E-01 1. 75967E-03 0.00000E6+00 0. 0000E+00
160 9.48603E-01 5.51817E+00 9. 32878E-01 1.75137E-03 O.OO00E6+00 O. O0000E+00
161 9.90183E-01 5.55200E+00 9.332396-01 1.777256-03 0.00000+00 0. O00006E.0

162 9.11692E-01 5.59500E+00 9. 331046 -01 1.77123E-03 0. 000006E0 0. 0 00000E0O
163 9. 36520E-01 5.61883E+00 9.33125E-01 1.76032E-03 0. OOOOE+00 0. O0000E06O0
164 9.47901E6-01 5.6516OE+90 9.33216E-01 1.75180E-03 O.O00000-E00 O. 00000E+00
160 0.236626-01 5 .6843E6+00 9. 33158E-01 1.742006-03 0. 0000E0600 0.00000E+00

E. .406626-01 5.71867E+00 9. 33203E-01 1.73195E-03 0. O0O00000 0000006-00
67 12090-01 5.752506+00 9. 33080E-011 1 .72582E-03 0.0 001106+-00 0. 0000-E 00

168 9.41259E-01 5. 78550E+00 9. 33130E-01 1.71610E-03 0. 000006-C00 0. 00000E+00

9.74665E-31 5.01 933E6+00 9. 33370E-01 1.723836-03 0.000006-00 0.000006E00
.364106-01 5. 85417+00 9.33396E-01 1 .71363E-03 0.000000 0. E00006-r00

171 .544016 -0 1 5. 8006E+00 9. 33521E-01 1. 70796E-03 0.00000-E00 0. O00000+00
172 9.46339E-01 5. 91917E+00 9. 335966-01 1. 9959E-03 0. 00000-E00 0. 0000E00
173 9.44046E-01 5.95300E+00 9.33657E-01 1.69072E-03 0.000000 0.000006-00
1_74 0.516905E6-01 5.98600E+00 9. 3376-E-01 1.68413E-03 0. 00000E+00 0. 00000E600

175 9.21412E-01 6.01900E+00 9.33691E-01 8. 67589E-03 0.000006-00 0.00000-E00

176 9.24146E-01 6.05283E+00 9.33636E-01 . 66713E-03 O.OuO0+00 0.00000E+00
177 9. 08439E-01 6.08767E+00 9.33492E-01 1.66382E-03 0O. 00006+O0 0. 00006+ 00
176 9.674726-01 6.11967E+00 9.33685E-0 1. 66557E-03 . 000006+O0 0. 000006+ 00
171 9.40432E-01 6.15433E+00 9.33723E-01 1.656576-03 0.060: 6+00 0. 00000E+00
1800 9.47099E-01 6.10650E+00 9.33798E-02 1.64895E-03 0. 000OE+00 0. 000006+ 00

1081 9.1- 27956-01 6. 22033E+00 9.336016-05 1.643916-03 0. 0000000 0. 000006+00
162 9. 05626E-01 6. 25517E+00 9. 33F926-02 .63478E-03 0. 00000+00 0.)00000600

163 9.31479E-01 6.320400E+00 9.33670E-01 1.02577E-03 0. 0o0000+00 0. 000006+ 00

104 9.04767E-01 6.32200-E+00 9.335210-021 1. 2406E-03 0.00000E+60 0.000006-00
100 9.063407E-02 6.35586E+10 9.336000-01 1.62393E-03 0.0000+00 0. 000006+00
1864 9. 826466-01 0.36636+00 9. 33050E-01 1 .6366E-03 0. C0'00E+00 0.000006-00

NAC International 6.6.1-100
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187 9.07694E-01 6.42350E+0S 9. 33808E0- 1.63416E-03 O.0000E+00 0.050OOE0
188 9.34857F-l0 6.45650E)00 9.33814 -01 1. 62536E-03 0. OO00E+00 C.5001000E+i
989 9.51836E-01 6.49217EO00 9. 339 1OE-0l 1. 61952E-03 O.S0100+E00 u. OICIIE+00
190 9.14491E-0C 6. 52700Et)U 9. 33807E-0l1 1.61419E-03 0.OCOO0EC00 0. 00000F+O0
191 9. 31743E-0l 6.56083E-CC S. 3379F-l 1. O160566E-03 0. C0000E+00 0. 000000+0
192 9.40107E-0l S.59383F+00 9. 33809F-l 59753E-C3 0.OOCCF+C0 C.010000E-l0
193 9.12241E-01 S. 62707E+00 9.33716E-01 1.59316E-03 n. 00000E+100 0. 0000FE. 00
194 9.4853SE-01 .5 +00 9.33793E-01 I. 58672E-03 0. 00000E+00 0. 00000E+00
195 9.31343E-01- 6. 69183E+O0 9. 33781E-Il0 l.957853E-03 0.00000E+00 - .COCnOE+00
19 9.4134790-C01 S.72467E+C0 9.33831E-01 1.57117E-03 0. C00EI+I00 FC .00000E+00
197 9.584336E-1 6. 75950E+00 9.33957E-01 1.956817E-03 0.00000E+0 0. 0000+E0
198 9. 062780-01 6.79290F+0 9 33815E9-0l 56653E-03 0. 0000E0 O.00000+EO0

q9 8.92724E-01 6.82633E+00 9. 33607E-0 . 57245E-03 0. 00000F+0 0. O0000E+0
'00 9.34782E-0l1 0.86117E+00 9. 33613E-Ol 1.56450E-03 0. 0OCEI+I00 0. 00000E.00
201 9.59515E-01 6.89500E+00 9. 33743E-:0 1. 56205E-03 0. 0OC0E+00 C.COCIIE+C0

302 9452F-Cl . '80OE+00 9. 33752E-01 1. 55425E-03 0. 000000 00 O. ono000E+O
*03 9.13608E-01 6. 9600E+0 9. 33651 F-l 0 . 54974E-03 C. 000C00+ 0 .COO F+0

I04 9.24135E-0- 6. 99383E+00 9. 35604E-01 1.54277E-03 0. 0000E+00 0. ,0000-E+00
ý05 9. 585519-01 7.102683F+0C 9.33"712E-_0 3.53895E-03 0. 0fO000+00 0.I 0OCE+F00
206 9.06918E0-1 7. 06067E+00 9.33581E-O 1. 53701E-03 O.CIOIOE+00 0.IS 00E+00
'07 9.4 224-8E-01 7.:09550E+00 9. 33623E-01 1.53008E-03 O.OIOOE+00 0. 0000E+ 00
?08 9.20183E-l01 7.12933E000 9.3355E8-01 1. 52403E-03 O. 0000E+00 0I. I00OOF+00
209 9.43419E-01 7.16233E+00 9.33606E-01 1.51740E-03 O.CO0OOE+00 0.I00O0E+00

9.41051E-01 7.19433E+00 9.33641E-01- 1.51051E-03 O.IICICE+00 0..00000E00
9.42013E-01 7. 22733E+00 9.33681E-01 1.50380E-03 0.C00000E+00 0.ICICCOK+00
1 8. 90982F-01 7. 262010E+•00 9. 3347E-I01 1. 51037E-n3 0.0.(n0E+00- 0. 00000F1+
9.57178E-0 7.'9600C+C0 9. 33590E-01 1.50738E-I3 0. 00000E0C 0.000000+00

14 9.1 02900-l 7. 33067+00 9. 33481E- _ 1 1l.50428E-03 0. 000EI+0C0 0.00000F H 00
215 8.84104E-C1 7.36650E+00 9.33249E-01 1.51504E-03 I.ICICIE+00 0.00000E+00

9 654E01- 7. 40033E+00 9.33330E-01 1.51013E:03 0. 0C0C0E+00 0. 0100E+I0
'17 9.2634IE-01 7.43233E+00 9.33298E-01 1. 5034E-03 I.C0101E+IC0 O.OICSOE+00

.8 9. '9420E-Cl 7.46617E+00 9.33280EC-0l 1.49658E-03 0. OO0E+00 0. 10000E+00
0.3187E-0l 7. 50100E+00 9. 3314F _-0I 1.49610E-03 0.00000E+0C O.00000E+00

2 .9 51222E0-01 7.153483E+00 9. 33-24E-0F 1.49153E-_03 0. C0000E+00 .C 00000E+CD
23679E-l 7. 56967E+0C 9. 331S0E-l0 1 48535E1-03 0. 0000ýE+00 0. 00000E+00

2 . 27250E0-C 1 7. 60450E+00 9. 33153E-01 1. 47882E-03 C. 00000E+00 0. 0000E+00
'23 9 37266E-01 7. 63833E+00 9.33172E-01 147224E-03 0. 00000E+00 C.0000E+00
2'4 9.58940E-01 7.67133E+0 9.33288E-O0 1. 47018E-C03 0.O.C0OE+00 0.C(i001FE+00
29 '.84412E-_l 7. 70333E+00 6E33266F-0 6.46373F-C3 O.OIC F+00 0.OCI0FE+00
226 9.13553E-01 7.73817E00 9.33178E-01 1.4 5984E-03 0. OO0EIOF00 0. IOOSE+01
2 .7 8.91995E-01 7. 77200E+00 9.32995E-01 1.46482E-C(3 .0.00E+00 0F. 0. OE00
'28 9. 01803E-0 ] 7. 80767E+00 9.32857E-01 1.46484E03- 0.OIO E+00 0F. 00. 0E + F0
229 9. 60438E-1 7.84067E+00 9.32979E-01 1.46342E-3 CO . 00000E 00 0. 00000E10)
-3 8 9. 93772-01 7. 87533E+05 5. 32807F-Il 1. 46710E-3 0. 000000+00 C. O0000F+00
23 6652F-01 7. 010330+0 5.E3295F-01 1.46823E-'03 0. 0:000E+00 0. 0000tE+00

S9.7410SF-C l 7. 94317E+00 9. 33134E-Cl 1. 47274E-03 0. 00000E+ 00 0.0 0000-E+00
'3SO.8 E-E1 7. 97800E+00 9.3204SE-Cl 1. 47871 -03 0. CC00OE+0" 0.100000IE+00

9.62702E-01 ..01183E+C00 9.33072E-01 1 .7790E-03 0.C0000,E+00 0.00000E+00
'5 9.C06169E-l 8. C4SF50E+00 9.32956E-01 1.47607F-03 0.O0000E+DC 0. CCC000Eo0
236 9.11933E-I01 . 08317E+00 9.32867E-01 1 .47249E-03 O.I0000FE+00 .SOIC000E+ 00
Z37 9.44068E-01 8.1117E+0C 9.32914E-01 1.46698E-03 0. O0FOOE+00 C00000E+00

4721SF -0 8.15000E+IC 9.32975E-01 1.546201E-03 0. 00000F+00 C.C0000E+C0
23' 9. 23614E-l1 S.183830-00 _. 32I9F-0l 1.45636E-03 S . 0000O+C C. C010F0+OC

-.2147-01 8.01783E+00 9. 3301SF-Il 1.4124SF-C3 0. 0OCOCF400 C. 00000E+00

4 8.9306SF-Cl 8. 252100+05 9.3284SF-0l 1.456011F-13 0.C00OOCF'00 C.CC0F00+CC
42l 9. lF 6 -Cl 8.250F'C 9.32720-01 1.41147E-03 0. I100ECO C.CC0000E+OCC

.29697F- 8.32117F+0I 9. 327-9E-01 1.44549F-03 I.CO00FE+0 0.00000E +F-

244 916165F-O1 S.3570F+0C 9. 327010-01 1.44114-03 0.I00000E+00 0.ISOOOEI0
4 9.04298-E01 8. 39267+E0 9 325F-i 1.439951-4 3 I.I000OF+00 I.IOSI0E+0l

246 9. 63972E-01 8. 4210E+00 9.326719E-01 1.43671E-03 0.00000E+00 I.I0000E+00

347 94 544F-Il S.495850F+I 9.32683F-0- 1.43088F-03 0.I00010'SC 00 I.ICOCCF0IE
244 9.665397E-l1 8.49233E+00 9.32720-E01 1.43163E-03 0. COC OE+00 . 00000F+00
'29 9.77S00E-0l 8.533E+00 9.33001F-04 0 .43730F-03 0. 00000E 00 0.0OOOE+00

94531F-01 8.51C.OF-CC S. 33054F-Cl 1.43388F- C. 0000OF+00 0. 000002 10+
S 9 5352E- .50317E+F00 9.331266-1l . 4304FE-03 C. OC0EC+00 C.C0F00E+00

4 9.10631E-01 0. 5273F SE+00 . 3307SE-01 1. 42731E-03 C. CICC0F+CC , . 00000F+00
453 9. 6631 E-Cl 8.46903FE+00 9.033209E-01 1:.S4163E-03 0. OC00E+0 0. 0.O +OF+C00

.3085-01F 8.694170+00 .2 31_9F-) l.E 2242F-03 0.O FC0 0 0.O00010F+0

.47 q F. 1-01. 8.5728C7+00 9.333SFE-I0 1 . 42340E-03 . 0000E+00 . OC000E+C00
5 .0796F-Cl .7233F+.1 9.33303SF-0 1.42130E-03 0.0CCIFC000IE+0 .00 C

S 9. 5313E-I C. 79717+00 9.n3319F-C 1.41_23F-00 j. CCF+U C. 00000E+OI
1E0763-01 8. 5933E+00 9. 33217E-01 1.441230E-03 0. 0000a+0F0 0. 0C00E+OF0C

9:1- 617F-,I:S,1 ..8033E+0 9. 332107-CEl 1. 4080F-03 0. 00000C'E+0 .0.00000E0-0
634216SE-Cl 8.0333EC00 9. 3324SF-Cl 9. 402F-C 03 C. 00000E+00 0. 00OC0E+00
O 9.43F-05 8.692417F7E 9.3313SE-01 1.42120E-03 0.00000E+CO O.OCCCE+O00

.3522CF- 89 00 9.33315F-l 0 .23O9E3F-03 0 C0000E 00 O.O00000F-00
S 90427F-0l 8.79963E+00 9.33044E-01 I. 43927-03 0. 0000E+00 C.C0000F+IC

'94 8.926SF-Cl 9.903167+00 9.329i2F-01 1.3955E-03 0.COOOF+ 00 .0 O000FE+00
295 9.2.5489-C0 9.705971E00 9.32997E-0l 1903E9-C3 O . OOOOOE 0 .9 0000+9E0

'10 9.3394SF-Cl 9. 09590F+0I 9. 32999F-I1- 1 .3889EF-03 C.CCO0CF0+00 C.CICOF+IC- 0
29560900-Cl S.13317E+f00 9. 3307E-01) 1.38608E-03 0. +O0F00 0. 00000E+00

5 .09920-01 9. 16517F+00 9. 33112-01 1.43000-02 0.000000-00 0.00000+00
4. 210430-01 9. 19517E+00 0.33007-01 1 . 37410-03 0.00000000 0. 00000E00

.0524 0- 1 9.232000E00 9. 3963-E01 1. 375430-03 0.00000+0-C 0. 0C00E+C00
(71 9.31010E-1l 0.2660010-C 9.329710-01 1.437033E-03 0.00000+00 0. 00000E-00

.7 96 58771E-0- 9.29800E+00 9.330670-01 1.068980-03 0.OO.CI0'+0 . 00I000-0C

.377210-01 9. 33183+00 .03084 E-01 1.36563E-03 0.000OE+I00 0. O000000+00

27 .11 9020-01 9.0366670+00 9.033006E-Il 1 . 360820-00 0. 000000+100 0. 000000+00
'71 9. 039980-Cl .40333E001 9.032900E-01 1.39990-CO 0.00000E+00 0.00000-E00

.200 9.2672E-01 9.37170E+00 9. 3261-01 1 .39554E-03 0. 00000E+00 0. 00000E00
277 9.595099-Cl 9.47100E+00 9.329600-01 1.393970-O3 0.00000E+00 0.000000+00
170 0.4 1048E-01 .050400E+00 9.32999E-01 1.3890E0-03 0. 000E+o00 0. 00000+-00
279 9. 58298E-01 '. 53000E+00 0. 3309C0-l I. 347790E-03 0. 00000E+ 00 0. 00000E+00
200 9.q6598 -01 9.9098-3E+00 9 3321107E-C 1.O3S88-C03 0.090000-E0 0. 00000E+0C
2021 9.9 4490-0 0.60183-E+00 9. 33294E-01 1.346200-03 0.001000-0 0. COCIE+C00
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282
283

284
285
286
207
28q
2?9
293
291
292
283
294

298
286

2 97
2988
299
300

301
302
303

9.05657E-01
9.47219E-01
9.51373E-01
9. 85967 9E-01
9. 45263E-01
9.77649E:-1
'. 93ý93,5E-(11

9,55230E-01
9,40062E-01
8.60614E-01
9.39502E-01
9.03937E-01
9.05696E-01
8.57129E6-0
8.99288E-01
8.60477E-01
8.99152E-01
8.93755E-01
9.30119E-01
8.74132E-01
8.9450E3-01
9.07105E-01

9.63667E+00
9,67050E+00
9,70450E+00

9,73733E-00
9,77133E+00
9.80417E+00I
9.84083E680
9. 87383E6+0
9,90767E+80
9.94150E ,0 0
9.97633E+00
1.00112=+01
1.00458E+01
1.00770E+01

1'06 118E6+01
1. 01405E +01
1 .) 1805E+01
1.02162E+01
1.02518E+01
1.02875E+01
1.03215E+01
1.03553E+01

9.33195E-01
9.33245E-01
9. 3330!E-01
9. 33482 E-01
9. 3344 4E -01
8.38599E-01
9,33480E6-01
9.33536E-01
9833559E8-0
9,33653E-01
9.33673E-01
9.335871-01
9. 334 75E -01
9. 33556E-01
9.33439E -01
9. 332 60E-01
9. 3314 5E-01
9.33012E-01
9.33002E-01
9.32805E-01
9.32678E-01
9.32593E-01

1.34501E-03
1.34115E-03
1.33793E-03
1.33644E-03
1.33238E-03
1.33873E-03
1,.33925E8-3
1.33073E-03
1.33227E-03
1.33095E-03
1.32650E-03
1.32588E-03
1.32478E-03
1.32271E-03
1.32338E-03
1.33102E-03
1.331851-03
1.33363E-03
1.32918E-03
1.33928E-03
1.34090E-03
1.33914E-03

0.00000E400
O.000006+00
0O.0000E+00
0.00000E600

0.80o000E+80

0.00000E+80
0.00000E+00
0. 000006+ 00
0.000006 +00
0O.0000E+00
O.00000E+00

0.000006+00
0.000006800

O.00800E+00
0.00000E-00
0.00000E+00
0.00000E600
0.00000E+008000006O+00

0.000006+00
0. 00000E+00
0.00000E+00
0.O000006-00
0. O00008E+0
I I, OOO E I] + 0:1

0. O0000E+6-0

u.00000E+00
0.00000E+00

0O.0000E+00
0.000006+00
0 . 000006+00
0.00000E+00
8. 00000E+00
C) .080806+00
0. 00008E+ 00
0. 00000E+00
0.000006+00
0.00000E+00
O.O0O00E+O0

O.00006E+000. 00000E+00

KENO MESSAGE N7MBEF K5-123

NAC International

EXECUTION TERMIINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.
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LIFETIME l.00988E-04 + OR -
NO BAR 2.043572Eý00 + OR -

ENERGY (EV)

LWT ANALYSIS; WI1717 OFA ASSEMBLY; WATER IN GAP

2.94947E-07 GENERATION TIME = 3.85312E-05 + OR - 8.H1779E-08
9.65096E-05 AVERAGE FISSION GROUP = 2.26571E+01 + OR - 5.04111E-03

OF THE AVERAGE LETHARGY CAUSING FISSION = 1.40077E-01 + OR - 6.2571uE-04

NO. OF INITIAL
GEIEERAT I ONS

SKI PPED

3

4

5

6

7

8

9

10

12

17

224

27

32

37

42

47

52

57

62

67

72

77

82

87

92

AVERAGE
K-EFFECTIVE

0.93252 + OR

0.93249 + OR

0.93255 + OR

0.93252 + OR

0.93251 + OR

0.93252 + OR

0.93250 + OR

0.932(4 + OR

0.93271 + OR

0.93277 + OR

0.93267 + OR

0.93271 + OP

0.93290 + OR

0.93293 + OR

0.93295 + OR

0.93317 + OR

0.93278 + OP

0.93260 + OR

0.93279 + OR

0.93298 + OR

0.93301 + OR

0.93286 + OR

0.93249 + OR

0.93249 + OR

0.93291 + OR

0.93307 + OR

DEVIATION

- 0.00134

- 0.00135

- 0.00135

- 0.00135

- 0.00136

- 0.00136

- 0.00137

- 0.00136

- 0.00137

- 0.00137

- 0.00139

- 0.00141

- 0.00143

- 0.00145

- 0.00147

- 0.00148

- 0.00148

- 0.00150

- 0.00153

- 0.00154

- 0.00156

- 0.00157

- 0.00158

- 0.00160

- 0.00161

- 0.00164

67 PER CENT
CONFIDENCE INTERVAL

0.93118 TO 0.93386

0.93115 TO 0.93384

0.93120 TO 0.93390

0.93117 TO 0.93387

0.93116 TO 0.93387

0.93116 TO 0.93388

0.93113 TO 0.93387

0.93129 TO 0.93401

0.93134 TO 0.93400

0.93140 TO 0.93414

0.93128 TO 0.93406

0.93129 TO 0.93412

0.93147 TO 0.93433

0.93148 TO 0.93438

0.93149 TO 0.93442

0.93169 TO 0.93465

0.93130 TO 0.93426

0.93110 TO 0.93410

0.93127 TO 0.93432

0.93144 TO 0.93452

0.93145 TO 0.93458

0.93129 TO 0.93443

0.93092 TO 0.93407

0.931089 TO 0.93409

0.93131 TO 0.93452

0.93143 TO 0.93472

95 PER CENT
CONFIDENCE INTERVAL

0.92984 TO 0.93520

0.92980 TO 0.93519

0.92985 TO 0.93525

0.92981 TO 0.93523

0.92980 TO 0.93523

0.92980 TO 0.93525

0.92977 TO 0.93524

0.92991 TO 0.93537

0.92998 TO 0.93545

0.93003 TO 0.93551

0.92988 TO 0.93546

0.92988 TO 0.93554

0.q3005 TO 0.93576

0.93004 TO 0.93583

0.93002 TO 0.93549

0.93021 TO 0.97612

0.92981 TO 0.93-75

0.92959 TO U.93541

0.92974 TO 0.93585

0.92991 TO 0.93605

0.92989 TO 0.93614

0.92972 TO 0.03509

0.92934 TO 0.935C4

0.92930 TO 0.93568

0.92970 TO 0.93613

0.92979 TO 0.93636

99 PEP CENT
CONFIDENCE INTERVAL

0.92050 TO 0.93655

0.92846 TO 0.93653

0.92850 TO 0.93660

0.92446 TO 0.93459

0.92844 TO 0.93C59

0.92843 TO 0.93461

0.93840 TO 0.93660

0.92855 TO 0.93674

0.92861 TO 0.93982

0.92866 TO 0.93688

0.92849 TO 0.93685

0.92846 TO 0.93695

0.928F2 TO 0.93718

0.92859 TO 0.93728

0.92856 TO 0.93735

0.92874 TO 0.93760

0.92833 TO 0.93723

0.92(055 TO 0.93711

0.92421 TO 0.93737

0.92837 TO 0.93759

0.92833 TO 0.93770

0.92816 TO 0.93756

0.92777 TO 0.93722

0.92770 TO 0.93728

0.92809 TO 0.93774

0.92814 TO 0.93801

NUMBER OF
HISTORIES

300000

299000

298000

2q6000

295000

2940(101

-. 92000

291000286000

28jnno

2760(00

37100'D

2660(00

2610{;10

25 0, 3,

240000

341000/

236000

231000
2310 '.0

2860.10

211000
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LWT ANALYSIS; W17X17 OFA ASSEMBLY; WATER IN GAP

NO. OF INITIAL
GENE

SK

2

2

2

2

PATIONS AVERAGE 67 PEE CENT
IPPED K-EFFECTIVE DEVIATION CONFIDENCE INTERVAL

97 0.93315 OR - 0.00167 0.93146 TO 0.9349-

02 0.93271 + OR - 0.00167 0.93104 TO 0.93438

07 0.93281 + OR - 0.00170 0.93111 TO 0.93452

12 0.93320 + O. - 0.00173 0.93146 TO 0.93493

17 0.93307 + OR - 0.00176 0.93130 TO 0.92483

22 0.93259 + OR - 0.00178 0.93080 TO 0.93437

27 0.93251 + OR - 0.00183 0.93068 TO 0.93434

32 0.93203 + OR - 0.00185 0.93018 TO 0.93388

37 0.93187 + OR - 0.00186 0.93001 TO 0.93373

42 0.93166 + OR - 0.00191 0.92975 TO 0.93357

47 0.93169 + OR - 0.00194 0.92975 TO 0.93364

52 0.93203 + OR - 0).00199 0.93004 TO 0.93402

57 0.93219 + OR - 0.00203 0.93016 TO 0.93423

62 0.93201 + OR - 0.00204 0.92997 TO 0.93405

67 0.93200 + OR - 0.030210-1 0.92990 TO 0.93410

72 0.93129 + OR - 0.00215 0.92914 TO 0.93344

77 0.93134 + OR - 0.00222 0.92913 TO 0.93356

82 0.93096 4 OR - 0.00228 0.92868 TO 0.93323

87 0.93065 + OR - 0.00230 C.92836 TO 0.93295

92 0.93048 + OR - 0.00239 R.92809 TO 0.93296

97 0.93008 + OR - 0.00247 0.92761 TO 0.93255

02 0.93030 + OR - 0.00254 0.92776 TO 0.93283

07 0.93039 + OR - 0.00264 0.92776 TO 0.93303

212 0.93055 + OR - 0.00274 0.92781 TO 0.9332E

17 0.93083 + OR - 0.00281 0.92802 TO 0.93304

22 0.93107 + OR - 0.00295 0.92812 TO 0.93402

95 PER CENT
CONFIDENCE INTERVAL

0.92981 TO 0.53049

0.92937 TO 0.93605

0.92941 TO 0.93622

0.92973 TO 0.93167

0.92954 TO 0.93659

0.92902 TO 0.93616

0.92885 TO 0.93617

0.92832 TO 0.93574

0.92814 TO 0.93559

0.92784 TO 0.93548

0.92780 TO 0.93558

0.92805 TO 0.93601

0.92813 TO 0.93626

0.92794 TO 0.93609

0.92779 TO 0.93621

0.92700 TO 0-.93559

0.92691 TO 0.93577

0.92640 TO 0.93551

0.92606 TO 0.93525

0.92570 TO 0.93525

0.92514 TO 0.93502

0.92522 TO 0.93537

0.92512 TO 0.93566

0.92508 TO 0.93602

0.92522 TO 0.93644

0.92517 TO 0.93697

0.92527 TO 0.93754

99 PER CENT
CONFIDENCE INTERVAL

0.92814 TO 0.93610

0.92770 TO 0.93772

0.92770 TO 0.93793

0.92800 TO 0.93840

0.92778 TO 0.93836

0.92724 TO 0.93794

0.92702 TO 0.93800

0.92647 TO 0.93759

0.92628 TO 0.93746

0.92593 TO 0.93739

0.92586 TO 0.93753

0.92607 TO 0.93800

0.92609 TO 0.93829

0.92590 TO 0.93813

0.92569 TO 0.93831

0.92485 TO 0.93773

0.92470 TO 0.93799

0.92413 TO 0.93779

0.92377 TO 0.93754

0.92332 TO 0.93703

0.92267 TO 0.93749

0.92269 TO 0.93791

0.92249 TO 0.93830

0.92234 TO 0.93875

0.92241 TO 0.93925

0.92223 TO 0.93991

0.92220 TO 0.94060

NUM4BER OF
HISTORIES

206509

201900

196000

191050

186000

18100H

170600

171000

166000

161000

1560 00

151000

146000

141000

136000

1310190

126000

121000

116(',00

11]100

106000

101000

96000

91505

860 61)

81001)

76000227 0.93140 + OR - 0.00307 0.92833 TO 0.93447

0
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LWT ANALYSIS; W17X17 OFA ASSEMBLY; WATER IN GAP

NO. OF INITIAL
GENEPATIONS AVERAGE

SKI PPED K-EFFECTIVE

232

237

242

247

252

257

262

267

272

277

282

287

292

297

0.93084

0.93145

0.93185

0.93220

0.93022

0.92924

0.92903

0.92896

0.92846

0.92867

0.92456

0.91466

0.90412

0.89979

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OP.

+ OR

+ OR

+ OR

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

- 0.00309 0.92775 TO 0.93393

- 0.00318 0.92929 TO 0.93463

- 0.00335 0.92850 TO 0.93520

- 0.00358 0.92862 TO 0.93578

- 0.00369 0.92653 TO 0.93391

- 0.00390 0.92534 TO 0.93313

- 0.00429 0.92475 TO 0.93330

- 0.00463 0.92433 TO 0.93358

- 0.00522 0.92325 TO 0.93368

- 0.00600 0.92268 TO 0.93467

- 0.00675 0.91761 TO 0.93132

- 0.00703 0.90763 TO 0.92170

- 0.00688 0.89724 TO 0.91100

- 0.00752 0.89227 TO 0.90731

95 PER CENT
CONFIDENCE INTERVAL

0.92466 TO 0.93701

0.92508 TO 0.93782

0.92515 TO 0.93855

0.92503 TO 0.93936

0.92284 TO 0.93760

0.92144 TO 0.93703

0.92047 TO 0.93758

0.91970 TO 0.93821

0.91803 TO 0.93890

0.91668 TO 0.94066

0.51106 TO 0.93807

0.90060 TO 0.92873

0.89036 TO 0.91787

0.88475 TO 0.91483

99 FEE CENT
CONFIDENCE INTERVAL

0.92157 TO 0.94010

0.92190 TO 0.94100

0.92180 TO 0.9418q

0.92145 TO 0.942-5

0.91915 TO 0.94129

0.91755 TO 0.94092

0.91G20 TO 0.94186

0.91507 TO 0.94284

0.91281 TO 0.94411

0.91069 TO 0.94666

0.90420 TO 0.94482

0.89356 TO 0.93577

0.88340 TO 0.92475

0.67723 TO 0.92235

NUMPEER OF
HISTOR I ES

719000

660010

61000

50000

51000

46000

41000

36 00

31000

)6000

21000

160:00

111000

6090
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LWT ANALYSIS; WI7X17 OFA ASSEMBLY; WATER IN GAP

PLOT OF AVERAGE K-EFFECTIVE BY GENEPATION RUN.
THE LINE REPRESENTS K-EFF = 0.9325 + OR - 0.0013 WHICH OCCURS FOR 303 GENERATIONS RUN.

0. 9244 0.9324 0. 9403

-- - - - - ---- - - - - --- I - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - -

10+ II 
I

I5 +S

I I
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I

II

II

I II

3 I I I
I III

I *I

I II

II
20+ I I

I *I

I I

I I

I + II

25 I I

IIi

I 
II

3 
I 

I I

I I

I I I

II I

I I I

I5 I

II II

I I I

35i 
I I6S I I

II II

I II

I - I
405 1 I

I II

I I

I II

I I

I *

S I

I I

I I
55 + 

I I

I 1

I *

I - I

I *

60- 
I IT

I I

I II

I - II

I * I

655 
1 I

I II

I II

I I
I I

70- 
I I

I I

I I

I r

75 + 
I "

I "V

I0

I 1"

I "I

80I 
I

85 -I - I

I I

I 1

I I

I 1 I

50+ 
1 I

I I
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I IT
T *1

I 'I
95 I I

I * II

I II
III

100 1 I
I *l

I *l
I '
I

105 I

IT
I +T
I IT

110 I
I I
I * I

I I
I - I

115 I

I 1

I *I
I *

120 I

I I
I *

I *

125+ I

I +
I IT
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I I"
I I"
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17 +'

I I *
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190 +

195 +

200

2u5

210 +

215 +

220 +

225 +

235 +

240 +

245 +

2501

255 +

265

275 +

200

Ii
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II
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II -
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I I
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290+
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300 +

II
II.
II

II
II
II
II
II

I.
II
II
II
II

II
II.

~ *

* I

* I
* I
* I
* I
* I
- I

* I
* I
* I
* I

* I

0
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LNT ANJALYSIS; 8170,'17 OFA ASSEMBLY; WATER IN GAP

SKIPPING

LEAKAGE PERCENT
DEVIATION

3 GENEPATI ONS

'POUP FISSION
FRACT I ON

1 0.0043

2 0.0172

3 0.0191

4 0.0080

5 0.0024

F .0.0020C

7 0.0020

8 0.0021

9 0. 0028

10 0. 0060

11 0.0129

12 0.0170

13 0.015E

14 0.0126

15 0.0027

10 0.0019

17 0.00029

18 0.0040

19 0.0047

-. 0. 0202

21 0.0110

22 0.0269

23 0.1002

24 0.2103

205 0.1855

26 0.2288

27 0.07(b

SYSTEM TOTAL =

ELAPSED TIME

RAN0DOM NUMBER=

UNIT REGION FISSIONS

3.96333E-03

1.60748E-02

1.78139E-02

7.43939E-03

2.25833E-03

1.90 579E-08

1.88267E-03

1.93315E-03

0.63764E-03

5.62159E-03

1.20234E-02

1.58775E-02

1.47503E-02

1.17142E-02

2.52808E-03

1.73386E-03

2.67751E-03

3.71272E-03

4.39970E-03

1.88134E-02

1.02323E-02

2.50706E-02

9.34293E-02

1.96081E-01

1.72976E-01

4.13321E-01

7.10407E-02

9.32521E-01

.0.35717 MINUTES

1EE413 01710

PERCENT
DEVIATI ON

2.2101

0.6729

0.5962

0.7686

0.5724

0.4378

0.4394

0.4678

0.5077

0.5638

0.5301

0.5790

0.6289

0.5393

1.0582

1.3526

1.7290

1.8852

1.5321

0.8208

1.2799

0.9306

0.5043

0.327r

0.3897

0.3454

0.06616

0. 1439

ABSORPTIONS PERCENT
DEVIATION

2.32667E-03

8.15133E-03

7.42025E-03

3.56443E-03

2.43004E-03

4.02480E-03

4.57088E-03

6.88167E-03

1.07470E-02

1.65638E-02

2.72875E-02

2.92963E-02

2.02144E-02

4.22411E-02

8.58507E-03

5.11345E-03

3.51488E-03

3.72257E-03

5.76579E-03

2.28784E-02

1.00350E-02

2.32588E-02

9.17259E-02

1.90202E-01

1.65903E-01

2.05684E-01

7.04055E-02

1.00151E+00

1.5738

0. 5F83

0. 5726

0.7418

0.5047

0.3774

0.3857

0.3994

0. 4242

0.4683

0.4436

0.5009

0. 5315

0.4594

0.8058

0.9908

1.0442

1.2083

0.9257

0.6376

0.8804

0.6493

0.3357

0.2028

0.2460

0.2108

0.3989

0.0436

7.13220E-06

6.56993E-06

O.O0000E+00

O.0000OE+n0

3.33836E-06

7.04047E-06

2.92771E-06

O.O0000E+00

O. 00000E+00

0. 00000E+00

0. O0000E+00

3.27701E-06

0. 0002' 00E+00

0.00000E+O0

O. 00000E+90

0. 000000+00

0. 000000E+0

0.00000E+00

O.O 0OOE+00

3.09353E-S6

0.00000E+00

O.00000E+00

8.32955E-07

1. 560009E-00

1.66667E-06

2.11603E-96

9.96604E-07

4.11515E-05

70. 5924

71. 1010

0.0000

9. 0000

100. 02''32

71.5891

100.0000

0. 0000

0. 0000

0.0000

0.0000

I C0. 0000

0. 00ron

0. 0000

0. 0000

0. 000,0

0. 000("

0. 0000

0. 000')

I00. 0''2iU2

0. 0000

0.0000

100. 0000

71. 2923

100. 0000

74.7173

100. 00C2'

26. FF21
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LWT ANALYSTS; 5417517 OFA ASSEMBLY; WATER IN GAP

0.8092 TO 0.8818
0.8818 TO 0.8945
0.8945 TO 0.9071
0.9071 TO 0.9198
0.9198 TO 0.9324
0.9324 TO 0.9451
0.9451 TO 0.9577
0.9577 TO 0.9704
0.9704 TO 0.9680
0.9830 TO 0.9957

0.8692 TO
0.8818 TO
0.8945 TO
0.9071 TO
0.9198 TO
0.9324 TO
0.9451 TO
0.9577 TO
0.9704 TO
0.9830 TO

0.8692 TO
0.8818 TO
0.8945 TO
0.9071 TO
0.9198 TO
0.9324 TO
0.9451 TO
0.9577 TO
0.9704 TO
0.9830 TO

0.8692 TO
0.8818 TO
0.8945 TO
0.9071 TO
0.9198 TO
0.9324 TO
0.9451 TO
0.9577 TO
0.9704 TO
0.9830 TO

0. 8818
0.8945
0.9071
0.9198
0.9324
0.9451
0.9577
0.9704
0.9830
0.9957

0.8818
U. 8945
0.9071
0.9198
0.9324
0. 9451
0.9577
0.9704
0.9830
0.9957

0.8818
0.8945
0.9071
0.9198
0.9324
0.9451
0.9577
0.9704
0.9830
0.9957

FREQUENCY FOR GENERATIONS 4 TO 303

FREQUENCY FOR GENERATIONS 79 TO 303

FREQUENCY FOR GENERATIONS 154 TO 303

FREQUENCY FOR GENERATIOINS 229 TO 303

......*÷..... ..

CONGRATULATIONS! YOU RAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH KENO V IN 10.35717 MINUTES
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6.6.2 BWR Fuel Assemblies

This section contains abbreviated output files from the most reactive normal condition and

accident condition moderator density variation cases.
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Figure 6.6.2-1 CSAS Input/Output for NAC-LWT with BWR Fuel Assemblies - Most
Reactive Normal Condition Configuration

PRIMARY MODULE ACCESS .ASSD INPUT RECORD C SCALE DRIVER - 95/03/29 - 09:10r:37
MODULE CSAS2S WILL BE CALLED

NAC-LWT CASK MODEL; Exxon 9x9 - 2 Water Rods 80 MIL CHANNEL
27GEOU5NDF4 LATTICECELL
U02 1 0.95 293.0 92235 4.0 92238 96.0 END
Z I RCALLOY 2 1.0 293.0 END
H20 3 1.0 293.0 END
AL 4 1.0 293.0 ENS
SS3014 1 1.0 293.0 ENS

PB 6 1.0 293.0 END
H20 7 1.0 293.0 END
H20 8 1.000 293.0 END
H20 9 1.OE-20 293.0 END
END COMP
SQUAP.EPITCH 1.4529 0.9055 1 3 1.0770 2 0.9246 9 END
NAC-LWT CASK MODEL; Exxon 9R- - 2 Water Rods 80 MIL CHANNEL
READ PAPAM RUN=YES PLT=NO TME=5000 GEN=303 NPO=1000 END PAPRAM
REAE' EOM
UNIT I
CON-='FUEL PIN CELL - WITH H20'
CYLINDER 1 1 0.452 P 2P. 0
CYLINDER 9 1 0.4623 2P10.0
CYLINDER 2 1 0.5385 2010.0
CUBOID 3 1 4P0.7264 2P10.0
UNIT 2
COM='WATER ROD CELL - WITH H20'
CYLINDER 3 1 0.4623 2P10.0
CYLI IIDER 2 1 0.5395 2P10.0
CUBRID 3 1 4P0.7264 2010.0
UNIT 3
ARPAY 1 -6.5376 -6.537N -10.0
CUBOID 3 1 4P6.7031 2P10.0
CUBOID 2 1 4P6.9063 2P10.0
CUBOID 3 1 4P7.3025 2'P0.0
UNIT 4
ARRAY 1 -6.5376 -6.5376 -10.0
CUBOID 3 1 400.7031 2010.0
CUBOIS 2 1 4P6.9063 2P10.O
CUBOID 3 1 4P7.3025 2010.0
UNIT 5
CYLINDER 4 1 16.8275 2PI0.0
HOLE 2 -7.4613 0.0 0.0
HOLE 4 7.4613 0.0 0.0
CYLINDER 3 1 16.9863 20PI0.0
CYLINDER 5 1 18.8913 2P10.0
CYLINDER 6 1 33.4963 20P1.0
CYLINDER 5 1 36.5443 2PI0.0
CYLINDER 7 1 49.2443 2005.0
CYLINDER 5 1 49.8539 20P1.0
GLOHAL UNIT 6
CYLINDER 8 1 696.00 2P10.0
HOLE 5 00.00 00.00 0.0
HOLE 5 00.00 243.60 0.0
HOLE 5 211.17 121.00 0.0
HOLE 5 211.17 -121.90 0.0
HOLE 5 00.00 -243.00 0.0
HOLE 5 -211.17 -121.90 0.0
HOLE 5 -211.17 121.90 0.0
HOLE 5 0.0 487.7 0.0
HOLE 5 211.2 365.8 0.0
HOLE 5 422.3 243.8 0.0
HOLE 5 422.3 0.0 0.0
HOLE 5 422.3 -243.8 0.0
HOLE 5 211.2 -365.6 0.0
HOLE 5 0.0 -487.7 0).0,
HOLE 5 -211.2 -265.9• :.o
HOLE 5 -422.3 -243.90 0.0
HOLE 5 -422.3 0.0 0.0
HOLE 5 -422.3 243.8 0.0
HOLE 5 -211.2 365.8 0.0
HOLE 5 633.51 121.9 0.0
CUBOIE 8 1 4P696.00 2P10.0
ENSD GEOM
READ ARRAY
APA=1I HUY=R NIUY=9 NUZ1- FILL

36EI
4R1 2 4RI
5R1 2 3R1

27RI
END FILL
END APRAY
READ BOUNDS ZFC=PER YXF-H20 END BOUNDS
END DATA

SECONDARY MODULE 0'0:1(1 HAS BEEN CALLED.

MODULE 000000 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 0.61 (SECONDS)
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SECONDAPY MODULE 000002 HAS BEEN CALLED.

MODULE 00002 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 5.98 (SECONDS).

SECONDAP.Y MODULE 000005 HAS BEEN CALLED.

MODULE 000L19 IS FINISHED. COMPLETION CODE 0. CDU TIME USED 440.77 (SECONDS)

MODULE CSAS25 IS FINISHED. COMPLETION CODE N. CPU TIME USED 448.85 (SECONDS).
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C CCCC CCC C CC
CC CC C CCCCC CC C
CC CC

CC
CC
CC
CC
CC
CC
CC CC
CCCCCCCCCCCCC

C CC CCCCC CC C

5555S5S5SS5

c 55ccccc 555 555SSSSSSSSSS

SS S5
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SSSSSSSSSSS

S 0555205

000500050

00 00
00 00
00 00
00 00
00 00
O0 O0
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S2222222222
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S SSSSSSSSSSS S
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S S
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SSSSSSSSSSS8
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SS S S
SSSSSSSSSSSSS
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C CCCCCCCCCCCC
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7777777777777
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iii
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S 555 5
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AA AA SS
AAAA•AAAAAAAA SSSSSSSýSSSS5
AAAAAAAAAAAAA SSSSSSSSSSSS
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AA AA SSSSSSSSSSSSS
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AAAAAAAAA LL
AAAAAAAAAAA LL
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AAAAAAAAAAAAA LL
A~AAAAAAAAAAAA LL
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AA AA LLLLLLLLLLLLL

// 222)22222222
// 22222-222222122
// 22 22

// 22
//422

// 52

22222222222
2222222222222
22 22
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2222222-122222
222222222222
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EEEEEEEEE
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EE
EEEEEEEEEEEFE

EEEEEEEL EEEEE

33333333333

33332333333333
33 33
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ppPPPPpPPpP CCCCCCCCCCC
PPPPPPPPPPPPP CCCCCCCCCCCCC
PP Pp CC CC
PP Pp CC
pp pp CC
PPPPPPPPPPPPP CC
PPPPPPPPPPPP CC
PP CC
PP CC
PP CC CC
PP CCCCCCCCCCCC
PP CCCCCCCCCCC

// 99999999999 88888888888
// 9999999999999 9089888888888888

9/ 99 99 88 88
// 99 99 88 88

// 99 99 88 88

9/ 999999999999 888888898
// 999999999999 80988888888

// 99 88 88
// 99 88 88

// 99 88 88
// 999999999999 9888888888888

// 999999999999 88888888888

33333333333 33333333333

3333333333333 3333333333333

33 33 33 33
* . 33 33
* . 33 33

333 333
333 333

: . 33 33
: . 33 33

33 33 33 33
3333333333333 3333333333333

33333333333 3333333333

//
//
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//

//
//
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2322222222222
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511111511
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SESSSSSSSSSS

SSSSSSSSSSSS
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SSSSSSSSSSS
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CCCCCCCCCCCCCC
CC CC
CC
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LLLLLLLLLLLLL
LLLLLLLLLLLLL

EEEEEEEEEEEEE
EEEEEEEEEEEEE
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EEEEEEEEE
EEEEEEEEE
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EEEEEEEEEEEEE
FEEEEEFFEEEFE
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DPPSPPPPPPPPP
PP PP
PP PP
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PpPPPpPPPPPPP
P PPPPPpPPPPPP
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Pp
PP
PP

CCCCCCCCCCC
C CCCCCCCCCCCCC
CC CC
CC
Cc

CC
CC

CC

CC
CC CC

,CCC CCCCCCCC
CC CCCCCCCCC

PROGORAk VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3
.... .... -**....

PROGRAM: CSAS

CREATION DATE: 03/08/96

VOLUME: ENG

LIBPARY: G:\SCAILE43\WIN NT\EXE

PRODUCTION CODE: CSAS

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 07/23/98

TIME OF EXECUTION: 21:12:33
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NAC-LWT CASK MODEL; EXNCI] 9X9 - 2 WATER RODS 80 NIL CHANNEL

.- PROBLEM PAPRAETERS ....

LIB 27GROUPNDF4 LIBRARY
1XX< 9 MIXTURES
MSC 9 COMPOSITION SPECIFICATIONS

IZM 4 MATERIAL ZONES
GE LATTICECELL GOEMETRY
MORE 0 S/N DO NOT READ/READ OPTIONAL PAP-AMETER DATA
MSLN 0 FUEL SOLUTIONS

-* PROBLEM COMPOSITION DESCRIPTION"*

SC U02 STANDARD COMPOSITION
MEK 1 MIXTURE NO.
VF 0.9500 VOLUME FRACTION
ROTH 10.9600 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

92000 1.00 ATOM/MOLECULE
92235 4.000 WTO

92238 90.000 WT%
8016 2.00 ATOMS/MOLECULE

SC ZIRCALLOY STANDARD COMPOSITION

M'X 2 MIXTURE NO.

VF 1.0000 VOLUME FRACTION
ROTH 6.5600 THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 283.0 DEG KELVIN

40302 1.00 ATOM/MOLECULE
END

SC H20 STANIDARD COMPOSITION
ME' 3 MIXTURE NO.
VF 1.0000 VOLUME FRACTION

ROTH 0.9982 THEORETICAl DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

END

SC AL
MX
VF
ROTH
NEL
ICP
TEMP

END

SC SS304
MX
VF
ROTH
NEL

TCP
TEMP

SC PB

VF
ROTH
NEL
ICP
TEMP

END

SC H20

VF
ROTH
NEL
ICP
TEMP

SC H20

1001 2.00 ATOMS/MOLECULE
RU16 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
4 MIXTURE NO.

1.0000 VOLUME FRACTION
2.7020 THEORETICAL DENSITY

1 NO. ELEMENTS
I 0/N MIXTURE/COMPOUND

293.0 DEG KELVIN
13027 1.00 ATOM/MOLECULE

STANIDARD COMPOSITION
5 MIXTURE NO.

1.0000 VOLU4E FRACTION
7.9200 THEORETICAL DENSITY

4 NO. ELEMENTS

O 0/1 MIXTURE/COMPOUND
293.0 DEG KELVIN
24304 19.000 WT%
25055 2.000 WT%
26304 69.500 WT%
28304 9.500 WT%

STA•DARD COMPOSITION1
6 MIXTURE NO.

1.0000 VOLN-¶ FPACTION
11.3440 THEORETICAL DENSITY

N NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
82000 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
7 MIXTURE NO.

1.0000 VOLU4E FRACTION
0.9982 THEORETICAL DENSITY

2 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
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PE(

VF

ROTH
NEL
ICP
TEMP

END

SC H20
MXý
VF
ROTH
NEL
ICP
TEMP

END

8 MIXTURE NO.

1.0000 VOL UM FRACTION
0.9982 THEORETICAL DENSITY

2 110. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEG KELVINI
100I 2.00 ATOMS/MOLECULE
0011C 1.00 ATOM/MOLECULE

9

0. /0(10
o.0012

203.0

I001H

STANIDAPD COMPOSITION
MIXTURE N1O.
VOLUME FRACTION
THEORETICAL DEISITY

SO. ELEMENTTS
0/1 MIXTURE/COMPOUND
DEG KELVIN

2.00 ATOMS/MOLECULE
1.00 ATOM/MOLECULE

.... PROBLEM GEOMETRY ".

CTP SQUAREPITCH CELL TYPE
PITCH 1.4529 CM CENTER TO CENTER SPACING
FUELOD 0.0055 CM FUEL DIAMETER OR SLAB THICKI4ESS
MFUEL 1 MIXTURE NO. OF FUEL
MMOD 3 MIXTURE NO. OF MODERATOR
CLADOD 1.0770 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE NO. OF CLAD
GAPOD 0.9246 CM GAP OUTER DIAMETER
MGAP 9 MIXTURE NO. OF GAP

ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE 1 IS FUEL
ZONE0 2 IS GAP
ZONE 3 IS CLAD
ZO1E 4 IS MOD

NAC International 6.6.2-7



NAC-LWT Cask SAR January 2015
Revision 43

NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 MIL CHANNEL

.......... DATA LIBRARY INFOPIIATION N.........

UNIT VOLUME

NUM4BER DATA SET NAME NAME UNIT FUNCTION

q9 G:\scale43\DATALIB\FTHSF001 STANDARD COMPOSITION LIBRARY

U8 G:\scale43\DATAIIB\FT82F001 CROSS SECTION LIBRARY

11 D:\PROJECTS\BU85-C-I\BWRFIN\T9NZIM\FTlTFU0l SHORT CROSS SECTION LIBRARY

90 D: \PROJECTS\BU85-C-I\BWRFIN\IHIIZ2M\FT90FOUU INPUT DATA DIRECT ACCESS

STANDARD COMPOSITION LIBRARY DATA

UNIT NUMBER 89

DATASET NAME G:\scale43\DATALIB\FT89FO0U

LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY
637 STANDARD COMPOSITIONS, 490 NUCLIDES

90 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.

CREATION ['ATE: 6/30/95

*CROSS SECTION LIIPARY DATA

UNIT NUMBER : 82

DATASET NAME : G:\sca/e43\DATALIB\FT82F0PD

LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
BASED ON EIJDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89
LAST UPDATED 08/12/94

L.M.PETRIE - ORNL ...

S.... TONS WERE USED BEFORE READING REND V DATA ....

.. TO'S WERE USED READING THE REND V PARAMETER DATA

.... I ...... ... DATA READING . OM. -LETR.. ""., ........

........ 0 IO'S WERE USED PREPARING THE RENO V INPUT DATA ........

........ 0 IO'S WERE USED LOADING THE KENO V DATA ........

........ 0 IO'S WERE USED LOADING THE DATA ........

0 ID'S WERE USED CHECKING THE KENO V GEOMETRY DATA ........

RESTART DATA HAS BEE!] WRITTEN ON UNIT 95 B . YDT

........ 0 IO'S WERE USED WRITING THE RENO V - CSAS DATA ........

........ 0 IO'S WERE USED PROCESSING CSAS INPUT DATA ........

CONTROL MODULE CSAS25 IS COMPLETE.
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NAC-LWT CASK MODEL; EXXON 9R9 - 2 WATER RODS 80 MIL CHRAINEL I
NUMERIC PARAMETERS

TME MAX:IMUM PROBLEM TIME (MIN) ... -

TBA TIME PER GENERATION (MIN) 0.50

GEN NUMBER OF GENERATIONS 303

NPG NUMBER PER GENERATION 1000

0NSK NUMBER OF GENERATIONS TO BE SKIPPED 3

BEG BEGINNING GENERATION NUMBER I

RES GENERATIONS BETWEEN CHECKPOINTS 0

XID NUMBER OF EXTRA 1-D CROSS SECTIONS 1

NBK NEUTRON BANK SIZE 1095

HNB EXTRA POSITIONS IN NEUTRON BANK S1

I FB FISSION BANK SIZE 1000

"FB EXTRA POSITIONS IN FISSION BANK S

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000

WTH WEIGHT HIGH FOR SPLITTING 3.0000

WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

ROD STARTING RANDOM NUMBER BBRR7100001

11NB NUMBER OF D.A. BLOCKS ON UNIT 8 200

÷L8 LENGTH OF D.A. BLOCKS ON UNIT 8 512

ADJ MODE OF CALCULATION FORWARD

INPUT DATA WRITTEN ON RESTART UNIT NO

BINARY DATA INTERFACE YES

NAC International 6.6.2-10
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NAC-LWT CASK MODEL; EXXON 9AN - W HATER RODS 80 MIL CHANNEL

-*... LOGICAL PARAMETERS

RUN

FLX

SMU

MKUI

CKU

FMU

MNH

CKH

FMH

HHL

AMX

XS1

XS2

XAP

PKI

PID

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT NUMBER

PRINT FISS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT FISS FROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT 1-D MIXTURE 5-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE ANGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA 1-D CROSS SECTIONS

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

110

NO

NO

NO

PLT PLOT PICTURE MAP(S)

FDN COMPUTE FISSION DENSITIES

NUB

MKP

CKP

FMP

MKA

CKA

FMA

HAL

FAR

GAS

PAX

PWT

PGM

BUG

TRA

COMPUTE NU-BAR , AVG FISSION GROUP

COMPUTE MATPIX K-EFF BY UNIT LOCATION

COMPUTE COFACTOR K-EFF BY UNIT LOCATION

PRINT FISS PROD MATRIX BY UNIT LOCATION

COMPUTE MATRIX K-EFF BY ARRAY NUMBER

COMPUTE COFACTOR K-EFF BY ARRAY NM4BER

PRINT FISS PROD MATRIX BY ARRAY NUMBEP

COLLECT MATRIX BY HIGHEST ARRAY LEVEL

PRINT FIS. AID ABS. BY REGION

PRINT FAR BY GROUP

PRINT XSEC-ALBEDO CORRELATION TABLES

PRINT WEIGHT AVERAGE ARRAY

PRINT INPUT GEOMETRY

PRINT DEBUG INFORMATION

PRINT TPACKING INFORMATION

NO

NO - -

YES -

110
NO ...

NO *

NO

I.D
NO

NO

NO -

NoNO

NO
140

NONO *

NO ÷

1NO **

.......... - -* .4 .4 .4............... *... *. , .......... *° ** * : .. . . ..... ..................... .........÷* ** *** *

PARP-IETER INPUT COMPLETED

........ 0 I0'S WERE USED READING THE PARAMETER DATA ........

......... DATA READING COMPLETED .. .......
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NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 MIL CHAINNEL

... ADDITIONAL INFORMATION ......

NUMBER OF ENERGY GROUPS 27 USE LATTICE GEOMETRY YES

NO. OF FISSION SPECTRUM SOURCE GROUP 1 GLOBAL ARPAY NUMBER 0 .*-

lID. OF SCATTERING ANGLES IN XSECS 2 NUMBER OF UNITS IN THE GLOBAL S DIR. 0)

ENTRIES/NEUTRON IN THE NEUTRON BAN4K 19 NUMBER OF UNITS IN THE GLOBAL. Y DIR. 0

ENTRIES/NEUTRON IN THE FISSION BANK 12 NUMBER OF UNITS IN THE GLOBAL Z DIR. 0

*NUMBER OF MIXTURES USED 9 USE A GLOBAL REFLECTOR YES *

* NUMBER OF BIAS ID'S USED 1 USE NESTED HOLES YES

* NUMBER OF DIFFERENTIAL ALBEDOS USED 1 NUMBER OF HOLES 2 *

-" TOTAL INPUT GEOMETRY REGIONS 24 MAXIMUM HOLE NESTING LEVEL I

NUMBER OF GEOMETRY REGIONS USED 24 USE NESTED ARRAYS NO

LARGEST GEOMETRY UNIT NUMBER 6 NURUBER OF ARRAYS USED I

* LARGEST ARRAY NUMBER I MAXIMUM ARRAY NESTING LEVEL I

* -X BOUNDARY CONDITION H20 -X BOUNDARY CONDITION H20 *

'f BOUNDARY CONDITION H20 -Y BOUNDARY CONDITION H20

+Z BOUNDARY CONDITION PER -Z BOUNDARY CONDITION PER

NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 NIL CHANNEL

SPACE ARID SUPERGROUP INFORMATION ""*

100000 WORDS IS THE TOTAL SPACE AVAILABLE.

34R47 WORDS WERE USED FOR NON-SUPERGROUP STORAGE.

*.* 65353 WORDS OF STOPRAGE ARE AVAILABLE FOP, SUPERGROUPED DATA.

qR9458 WORDS OF STORAGE ARE AVAILABLE FOR CONSTRUCTING THE SUPERGROUPS.

65292 WORDS OF STORAGE ARE AVAILABLE TO EACH SUPERGROUP.

1576 WORDS ARE NEEDED FOR THE LARGEST GROUP.

36466 WORDS OF STORAGE IS SUFFICIENT TO RUN THIS PROBLEM1.

51430 WORDS OF STORAGE WILL ALLOW THE PROBLEM TO RUN WITH ONE SUPERGROUP.

51R7T WORDS OF STORAGE WILL BE USED TO RUN THIS PROBLEM.

.. . . . . . .... . . .-.. .. . . . . . . .. . . . . . . . . -4

STARTING ENDING XSEC ALBEDO TOTAL

* SUPERGROUP GROUP GROUP LENGTH LENGTH LENGTH

1 1 27 2764 544 16854

........ B IO'S WERE USED IN SUPERGPOUPING ........

........ CS IO'S WERE USED LOADING THE DATA ........
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IAC-LWT CASK MODEL; EXXOlI 929

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS
NUM ID

- 2 WATER RODS 80 MIL CHRAINEL

UTILIZED IN THIS PROBLEM
REGION

-- U1I,

FUEL PIN CELL - WITH H20

I CYLINDER 1 1

2 CYLINDER 9 1

3 CYLINDER 2 1

4 CUBOID 3 1

RADIUS = 0.45280

RADIUS = 0.46230

RADIUS = 0.53850

.' = 0.72640

10.000

10.000

10.000

-0.72640

-Z =

-Z =

-Z =

+y=

-10.000

-10.000

-10.000

0.72640

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

-Y =-0.72640 +Z = 10.000

Y - 0.00000

Y = 0.00000

Y = 0.00000

-Z = -10.000

UNIT 2

WATER ROD CELL -

I CYLINDER

2 CYLINDER

3 CUBOID

S ARRAY NBOMBER

- CUBOID

3 CUBOID

4 CUBOID

1 ARRAY NUMBER

2 CUBOID

3 CUBOID

4 CUBOID

WITH H20

31

21

31

RADIUS = 0.4r230

RADIUS = 0.053905

+2 = R.72640

+Z = 10.000

+Z = 10.000

-X =-0.72C40

-Z =

-Z

+y=

-10.000

-10.000

0.72640

CENTEPLINE IS AT X 0.00000

CENTERLINE IS AT X = 0.00000

-Y =-0.72640 +Z = 10.000

1

3

2

3

3

3

2

3

]
]

1
+2 =

G.5376

C. 7031

6. 9063

7. 3025

6. 5376

6.7031

6.39023

7?. 3025

UNIT 3 EXTERNAL

-2 - -6.5376 +Y =

-X = -6.7031 +Y =

-2 = -6.9063 +Y =

-2 = -7.3025 +Y =

UNIT 4 EXTERNAL

S-(-.537r +Y =

-2 - -6.7031 +Y =

-2 = -F.9063 +Y =

-Y = -7.3025 4Y =

TO LATTICE 1

6.5376 -Y

6.7031 -Y

6.9063 -Y

7.3025 -Y

TO LATTICE 1

G.5376 -Y

6.7031 -Y

6.9063 -Y

7.3025 -Y

Y

-Z

-Z

-Z

-Z

-Z

-6.5376

-6.7031

-6.9063

-7.3025

-6. 5376

-6. 7031

-6.9063

-7.3025

+Z =

+Z =

+Z =

+Z=

10.000

10.000

10.000

10.000

0. 00000

0. 0u00

-10. 000

-10.000

-10.000

-10. 000

-10.000

1

1

1

4+

4...

+Z = 10.000

+Z = 10.000

+Z = 10.000

+Z = 10.000

-Z = -10.000

Z = -10.,000

-Z = -10.000

-Z = -10.000

MEDIA BIAS
NUM I DREGION

NAC-LWT CASK MODEL; EXXON 9`9 - 2 WATER RODS 80 MIL CHANEL

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT 5 -----

I CYLINDER

HOLE NUMBER

HOLE NUM'BER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CYLINDER

4 1 RADIUS =

1 AT Z =

2 AT2=

3 1 RADI US =

5 1 RADIUS =

0 I RADIUS =

5 1 RADI US =

7 1 RADIUS =

5 1 RADIUS =

10.027

-7. 4 013

7 . 4313

16. 9e6

18 .891

33.406

36.544

49.244

49.854

+Z

Y

Y

-Z

+ Z

+ Z
+Z

+0

10. 000

0.00000

0. 00000

i0. 0(10

10. 000

10.000

10. 000

10. 000

10.000

-Z = -10.000

Z = 0.00000

Z 0.00000

-Z = -10.000

-Z = -10.000

-Z -10.000

-Z = -10.000

-Z = -10.000

-Z = -10.000

CEITTERLINE IS AT

IS UNIT NUI4BER

IS UNIT NUMBER

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

X = 0.00000

3

4

= 0.00000

0.00000

X = 0.00000

+ = 0.00000

X = 0.00000

X = 0l. 00000

Y

Y

0.00000

0.00000

0.00000

0.00000

0.00000

0. 000(10

0.00000

N1AC-LWT CASK MODEL; EXXON 020 - 2 WATER RODS 80 MIL CHANNEL

GEOMETRY DESCPIPTIOIJ FOR THOSE UNITS UTILIZED IN THIS PROBLEMMEDIA BIAS
NUM IDREGION

........... ...... . GLOBAL A L.. ...........
----- UNIT 6 0 ----

00 +0 = 10. 000 -Z = -10.000 CENTERLINE IS AT 2 = 0.00000

00 Y - 0.00000 Z = 0.00000 IS UNIT NUMBER 5

1 CYLINDER

HOLE NIUMBER

HOLE IPUMBER

HOLE NUMBER

e 1 RADIUS = 69G.

3 AT X = 0.000

i = 0.010000

4 AT X = 0.00000 Y - 243.80

5 AT X = 211.17 Y = 121.90

Z = 0.00000 IS UNIT NUMBER

Z = 0.00000 IS UNIT NUMBER

5

5
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HOLE NUMBHER

HOLE NUMBER

HOLE NUMBER

HOLE HUMB• E

HOLE NU.IMBHERE

HOLE Il.MBEH

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE N1UMBER

HOLE NUMBEP

HOLE N4UMBER

HOLE NU1MBER

HOLE .IMBHER

HOLE NUMBER

HOLE NUMBER

HOLE NUJIMBER

2 CUBOID

6 AT X = 211.17

7 AT X = 0.00000

8 AT X = -211.17

9 AT X = -211.17

10 AT X = 0.00000

11 AT N = 211.20

12 AT X = 422.30

13 AT X = 422.30

14 AT X = 422.30

15 AT X = 211.20

16 AT X = 0.0000c'

17 AT X = -211.20

Y = -121.90

Y = -243.80

Y -121.90

Y = 121.90

Y = 487.70

Y = 365.80

Y = 243.80

Y = 0.00000

Y = -243.80

Y = -365.80

Y = -487.70

Y = -365.80

Y = -243.88

Y - 0.00000

Y = 243.80

Y = 365.80

Y = 121.90

-X = -696.00

Z = 0.00000

Z = 0.00000

0 = 0.00000

Z = 0.00000

Z = 0. 00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z 0.00000

O = 0.00000

Z 0.00000

Z = 0.00000

+Y = 696.00

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NU4BER

IS UNIT NUHBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS 12NIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -696.00

5

5

5

5

5

5

5

5

19

19

20

21

22

8 1

AT N =

AT X =

AT N =

AT X =

AT X =

+x =

-422.30

-422.30

-422.30

-211.20

633.51

696.00

55

5

+Z = 10. 000 -z - -10.000

S LAYER 1. N COLUMNI

11 I1111111l

11 1 111111

111 112101

11 1121111

111 111 11 1

111111111
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NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 MIL CHADINEL
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NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 MIL CHANINEL
VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

GEOTMETRY
UNIT REGIONT REGION

I1

3 3
4 4

2 1 5
6

3 7

SURROUNDING GEOMETRY VOLUMES -

3 1 8

4 11

SURROUNDING GEOMETRY VOLUMES -

4 1 1'

2 13
3 14
4 15

5 1 16
2 17
3 18
4 19
5 2O
6 21
7 2

1 23
2 24

VOLUME

1.28523E+01 CMT'3
5.4(226E-0G CM''3
4.79162E+S0 CM'-3
2.39924E+SI CM''3

1.34285E+01 CM'3
4.79162E+00 CM-'3
2.39924ER01 04÷'3

GEOMETRY REGION

3.4192'E+03 CM-'3
1.75307E+0S CMU'3
2.21134E+52 CM''3
4.50362E+02 CM''3

GEOMETRY REGION

3.41912E+O3 CM*&3
1.75307E+02 CM":3
2.11234E+02 CM'.3
4.50362E+02 CM'3

9.25953E403 CM''3
3.37383E+02 CM':3
4.29436E+03 CM -3
4.80740E+04 CM..3
1.34136E+04 CM*'3
6.84S563E+O4 CM''3
3.79567E+ 03 CM '3

2.73135E+07 CM''3
8.31653E+06 CM*'3

CU4ULATIVE
VOLUME

1.28H23+01 CM''3

1.34285E+01 CM''3
1.82201E+ 01 CM''3
4.22126E+N0I CTc'÷3

1.34285E+01 CM-3
1.82201E+01 CM''3
4.22126E+01 CM''3

8 IS A•N ARRAY PLACEMENT BOUNDARY REGION

3.41922E+03 CM''3
3.59452E+03 CM*'3
3.81576E +03 CM÷.*3
4.26612E+03 CM'*3

12 IS All ARRAY PLACEMENT BOUNDARY REGION

3.41922E+03 CM'*3
3.59452E+03 CM"*3
3.81576E+03 CM'*3
4.26612E+03 CM**3

1.77918E+(T4 CM''3
1.81291E+04 CM''3
2.24235E+04 CM''3
7.04975E+04 CM''3
8.39110E+04 CM''3
I.51367E+05 CM''3
1.56163E+0 5 CM''3

3.04368E+07 CM''3
3.87533E+07 CM-1'

UNIT USES REGION

1 2160 1
2
3
4

8O 1
2
3

O 20 1
2

3
4

4B

7

1 10
3
4

5
6
7

MIXTURE TOTAL VOLUME

1 4.07080E+04 CM''3
9 1.72607E+03 CM''3

I 1.51415E+04 CM''3
3 7.58161E+54 CM' '3

3 1.07428E+03 CM''3
- 3.83329E+02 CM''3
3 1.91939E+03 CM*'3

6.83843E+04 CM''3
3 3.50614E+03 CM*-3
2 4.42469E+-3 CM''3
3 9.00723E+ 03 CIM'3

6.83843E+04 CM'*'3
3 3.50614E 03 CM''3
2 4.424E9E+03 CM''3
3 9.00723E'03 CM''3

4 1.85191E+05 CM''3
3 6.74766E+03 CM '3
5 8.58872E+04 CM''3
6 9.61479E+05 CM''3
5 68272E+05 CM''3
7 1.36913E+06 CM''3
5 7.59134E+04 CM''3

b 2.73135E+07 CM''3
a H.31653E+0C CM''3

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME MASS(G)

1 4.07080E+04 CM'.3 4.23851E+05
2 2.43742E+04 CM''3 1.59895E+05
3 1 .I584E+15 CM*I÷3 I'.3I32E÷05
4 1.85191E+05 CM''3 5,00385E+-h5
5 4.30072E+U5 CM' 3 3.40617E+06

6 9.61479E+n5 CM' 3 I. 09070E+07
7 1.36913E-fn06 CM' 3 I.36662E+06
8 3.56300E+0-7 CM' 3 3.55648E+07
9 1.72607E+03 CM''3 1.72292E-17

• . BIASING INFORMATION

A DEFAULT WEIGHT OF (.559 WILL BE USED FOR ALL BIAS ID'S.

........ 0 IO'S WERE USED IN KEETO-V BEFORE TRACKING ........

........ 0.00717 MINUTES WERE USED PROCESSING DATA. ........

NAC International 6.6.2-15
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VOLUIE FRACTION OF FISSILE MATERIAL IN THE CORE= 1.30338E-02

START TYPE 0 WAS USED.

THE REUTROGS WERE STARTED WITH A FLAT DISTRIBUTIO0 IN A CUBOID DEFINED BY:
+N= 6.96059E+02 -M=-6.9ROOOE+02 , Y= 6.96500RE+0 -Y=-6.96000E+02 +Z= 1.001000E+01 -Z=-i.O0ROOrE+OI

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNED OFF

KENO MESSAGE NUIMBER K5-S05 ..... WARNING, ONLY 24 INDEPENDENT STARTING POSITIONS WERE GENERATED.

976 ADDITIONAL STARTING POINTS WERE PICKED FROM THE INITAL DISTRIBUTION.

0.45333 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.46933 MINUTES.
NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 NIL CHANNEL

GENERATION
GENERATION K-EFFECTIVE

KEND MESSAGE NUMBER K5-132
I 8.03015E-01

KENG MESSAGE NUMBER K5-132
2 8.55134E-01

KENO MESSAGE NUMBER K5-132
3 8.61212E-01
4 8.44058E-01
5 8.82350E-01
6 8.4749HE-01
7 8.51571E-01
8 8.93368E-01
9 8.33529E-01

10 8.36796E-01
II 8.82450E-01
12 8.44942E-01
13 8.42681E-01
14 8.42487E-01
15 8.27233E-01
16 8.58392E-01
17 8.42240E-8 1
16 8.33538E-01
19 8.75942E-01
20 8.17923E-01
21 S.49207E-01

22 8.28669E-01
23 8.19649E-S1
24 H.72484E-01
25 H.08727E-01
26 8.63732 -0-1
27 8.27315E-01
29 8.69706E-01
29 8.44903E-01
30 8.33130E-01
31 8.77643E-01
32 8.42523E-01
33 8.60517E-S1
34 8.50883E-01
35 8.88333E-01
36 8.28639E-01
37 8.982190E-01
38 8.55574E-01
39 8.64577E-01
40 8.18400E-01
41 8.44594E-01

42 8.25882E-01
43 8.94276E-01
44 8.48984E-01
45 8.38897E-01
46 8.27345E-01

47 8.43568E-01
48 8.34958E-01
49 8.28192E-01
50 8.797S1E-S1
51 8.30097E:01
52 8.31352E-01

53 8.02345E-RI
54 8.39723E-01
55 8.40903E-01
56 9.68127E-01
57 8.55930E-01
58 8.32171"-01

59 8.32146E-01
60 8.61564E-01
61 8.36321E-01
92 8.22286E-01
93 8.05083E-01
04 8.58331E-01

95 9.31174E-01
09 8.2C488E_-1
67 8.41472E-01
13 8.70657-0- I
69 8.59019E-01
70 8.6410SE-S1
71 8.65970E-01
72 8.45386E-01
73 8.20063E-01
74 8.18769E-01
75 8.28930E-01

NAC International

ELAPSED TIME
MINUTES

WARN ING .... ONLY
4.86000E-01

WARNING .... ONLY
5.0800E-' I

WARNIING .... ONLY
5.29000E-01
5.51000E-01
5.73833E-01
5.97667E-01
6.20667E-01
6.41667E-01
6.64500E-01
6.87333E-01
7.09333E-01
7.32333E-01
7.55167E-01
7.78000E-01
8.01000E-01
8.23833E-01
8.45833E-01
9.69697E-01

9.915000-01
9.15233E-01
9. 40000E-01
9.63000E-01
9.08533E-01
1.00867E+00
1.03250E900
1.05450E000
1.07650E+00
1.09933E+00
1.12217E+00
1.14417E+00
1.16617E+00
1.1899OE+00
1.21 100E+00
I1.23400E+OS

1. 25683E+O0
1.27967E+00
1.30167E+00
1. 32450E+00
1. 348033E+00
1.37217E+00
1.39500E+00
1.41800E0+0
1.43900E+00
1.46100+E00
1.48983E+00
1.50483E+00
1.528670+00
1.55097E+00
1.57350E+00
1.59550E+00
1.01833E+00
1.604217E+00

1.69017E+00
1.68700E+0±
1.71000E+00
1.73183E+00
1. 75483E + 00
1.77083E+00
1.79967E+00
1.82250E+00
1.84550E+00
1.87017E+00
1.893UE0+00
1.91500E+00
1.93783E+0n

1.96183E+0f

2. 905 67 E+ 0
2.92 350+E 0
1. 95 133E0+00

2.07433E+00
2.09717E+00
2.12103E+00
2.14383E+00
2.10667E+00

AVERAGE AVG K-EFF MATRIX
K-EFFECTIVE DEVIATION K-EFFECTIVE

874 INDEPENDENT FISSION POINTS WERE GENERATED
1.00000±E00 0.00000E+00 O.O0000E+00

967 INDEPENDENT FISSION POINTS WERE GENEPATED
1,000005E+0 0.000000E+00 O.O00OOE+00

904 INDEPENDENT FISSION POINTS WERE GENERATED

8.61212E-01
8.52635E-01
8.62540E-01
8.58780E_-01
8.57338E-01
8.63343E-01
8.59084E-01
8.56299E-01
8.59204E-01
8.57778E-01
8.56405E-01
8.55245E-01
8.53091E-01
8.53469E-01
8.52721-S01
8.51522E-01
8. 52958E-01
0.51012E-O1
8 .50917E-01
8. 49804E-01
8.48368E-0i
8.49465E-01
8.47693E-01
8.48362E-01
8.47520E-01
8.48373E-01
8.49245E-01
8.47705E-01
8.48737E-01
8.48530E-01
B.48917E-01
8.48969E-01
8. 501020-01
8.49529E-01
8.50920E-01
8.51049E-01
8.514150-S0
8.50546E-01
8.50393E-01
8.49780E-01
8.50866E-01
8. 50821E-01
8. 50544 E-01
8.50016E-01
8.49873E-01
8. 4954 9E-01
8.49094E-01
8.49733E0-01
8.49332E-01
&.48973E-00

8.48059E-01
8.47898E-01
8. 47766EK-l
8.48143E-01
8.48285E-01
8.479971-01
8.47719E-01
8.47958E_-01
8.47790E-01
8.47336E-01
8. 46643E-01
9.46832E-01
8.46583E-01
9.46^269E-01

.49198E -01
9.465C66E-01
8.46752E-01
8.47007E-01
8.47285E-0I
8.4725 E-0I
9.46972E-01
8.46 4 82E-01
8.462410-01

O.OOOOE+0S
8.57702E-03
1.10737E-02
8.68646E-03
6.88123E-03
8.22366E-03
8.15146E-03
7.58924E-03
7. 29663E-03
6.68031E-03
6.19646E-03
5.77424E-03
5.73198E-03
5.32028E-03
5. 00917E-03
4.0360E-E03
4.76489E-03
4. 85991E-03
4.63204E-03
4.53294E-03
4.544521-03
4.4 6954E-03
4.02351E-03
4.47683E-03
4.37577E-03
4.28983E-03
4.12989E-03
4.01610E-03
4.01030E-03
3.67985E-03
3.'77248E-:23
3.65309E-03
3.73617E- 6'3

3. 67948E-03
3.83409E-03
3.72831E-03
3.64453E-03
3.65217E-03
3.5605E-03
3. 524 0 9E-03
3.60433E-03
3.51775E-03
3. 44 G1 5E-03
3.40795E-03
3.234430-03
3.27722E-03
3.23877E-03
3.2 3426E-03
3.19282E-03
3.14691E-03
3.21911E-03
3.19067E-03
3.10326E-03
3.06851E-03
3. 01553E-03
2.97514E-03
2.93568E-03
2.89448E-03
2.85182'-03

2.93585E-03
2. 7370E-03
.8I325E-03

2,79897E-03
2.77273E-03
±,7'073E-03

6RE- 03
28U9E0-02

2.237E-03

+590690E-03

25824 9E-03
2.576110-03
2.55193E-03

O.O00000E+00
0. OO00E+00
0. 00000E+00

0 . OOOOOE±+00
0. O00000E00
0. 0000±E+00
0. OOOOOE+00
0. OOOOOE+00
0. 00000E+00
0 00000E+00
0.0000E+ 00
0. O0000E + 000. 000000+00

0. 00000E+ 0D
0. 00000E+04
0. 00000E+00
C. 00000E+ 00
0. 0OO0E + 00
0. 0000+OE +0

0 . OOOOOE+C00.00000E+00
0.00000E+00

0.00000E+00
O0 OOOOOE+OO0.00OOOE+00
0. O0000E+0
0. 00000E+000. 000000+00

O).OOOOOE÷ 000. 00000E+00
0.1000100+00
0.000000+00

0.00000+O00
0. OOOOOE+00
0. 0O000E+00
0. 000000+00

0. 001000+O0
O.000000+00

0.00000E+00
0. 000000E+00

0.0O000OE O0
0.00000E+00
0. 00000E+00
0. 00000E+09

0. 00000E+ 00
0. 000000E+09

0. OOOOOE+00
0. 00000E+00

0. O000COE+ 00
0. 00000E+00
0'. ('2'0OE+61
0.00000E+00

0. 00000E+00

0. 00000E+00
0. 0000E+00

O. OOOOOE+OO
O. OOOOOE+00O
0.00000+O00
0. 000000+00
0.000000+00
0. 000000+00

O. 00000+E00
0. 00000E+00
0. 200000E+00
S. 00000E+00
0'. 00 0020E+00
5. 500000E+00
6'. 0006'0E+002
O. 500000E±00
0.000O000±00
0. 000000+00
0. 000000+00
0.000000OE00
0. 000000400

MATRIX K-EFF
DEVIATION

0.000000+00

0. 000OE+00

0. 00000E0+00
0. 00000E+00
0.00000E+OO
0. 000000E00
0.00000E+00
0. 00000E+00
0.00000E+00
0. 00000E+00
0. 000000+00
0.00000E+00
0.00000E+0O
0. 00000E+00
O. 00000E+0
0. 00000OE+0
O. O00C00E+ 00
0. 00000E+00
S. 00000E+O0
0.00000E+00
0. 0000OE+00
0. O0000E+00

.O:OCOOOE+CO0
0O.00000E+00
0. 00000E+00

0. 90000E+00
0. 00000E+00
0. 0000DE+00
0.00000E+00
O. 00000E+00
0. 000E0+00
0. 00000E+00

9. 00000E+00
0. 00 000 DE 00

0. I00D00f+00
0. 000500g-00
0. 000+00E00

0.0800000+00
0I. 00000E+00
0. 0O000E+00
0. 00000E+ 00
0. 00000E+ 00
0. 00000E+00
0. O0000E+00
0. 00000E+00
0. 00000E+00
0.00OOOE+00
0'. 00OOOE+00
0.0I000E+ 00
0. O'0090E+00

0.0 00E+ 00
0. 00000E+00

0'. 0 0000E00

0. 00000E+00
0. 06'n 0 E+00

0. 00000E+00
0. 000050E+00
0.00000+E00

'0. 00000E+000. 000000E+00

3. O00000E+0

0. (00000)E+(0
6'. (06'000E+00

(. 00000E+00
0.000OSE+00

. 009:0OE±+ 00
9. 00I'00E+00

'. ' +'0"0± 0 0

0. 00000g+00
0. 000000±00
0I.00000E+00
0. 00000E+00
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76
77
78
79

80
81
82
83
84
05

86
87
b8
89
90
91
92
93
94
95
96
97
98
99

100
I18
182

1 03
104
105

107
18
109
110
111

112
113
114
155
116
117
118
119

120
121
122

123
124

125
126
127
128

129
130
131
132

133
134
135
138
137
138
139

14 '2
141
142
143
144
145
148
147
148
149
150
151
102

153
154
155
158
157
158

159
1 6'I)
161
182
152

164
185
188
187
1 60
188

178q

8.41596E-01

8. 55885-01
8.53658E-01

8. 74212-01

8. 66232E-01
8 . 25765E-01

-.22817E-01
8. 19889E-01
8.41692E-01
8.83559(E-01
P.57558E-01
8. 91905E-01
8. 35818E-01
8 . 49144E-01
8.4793E3-01
8. 38329E-01
8.46967E_-01
8.22641E-01
8.387736-01
8.72416E-01
8.42833E-01
8.39828E-01
8. 0131E-01
8. 27881E-01
8.89356E-01
8.7 5I24E-01
8. 5807.)6-01
9.50954E-01
8.25914E-01
8.30769E-01
8.44415E-01
8. 25184E-01
8.377586-01
8.49844E-01
8. 55113E-01
8. 46195E-01
8.45141E-01
8.31607E-01
8. 24469E-01
8.55939E-01
8. 35861E-01
8.89436E-01
8. 36781E-01
8.56479E-01
8. 3194 E6-01
8. 470516-01
8.568000E-01
8. 66896E-01
8.87945E-01
8.03069E-01
8.28590E-01
8. 37357E-01
8.546706-01
8.34 564E-01
8. 312 66E-01
8.26428E-01
7.89605E-01
8.36767E-01
8.632845-01
8.580405-01
-47175E-01

8.113596-01
8.36414E -01
8.34532E- '2
e. . 99q3l8E-01
8. 32 S37E-01
8.619595-01
8.93389E-01
8.40486E-01
8.37730E-01
8.08936E-01
8.5107-2-01
8.258316-01
8.72426E-01
8.48161E-01
8.12393E-01
8.27142E-01

8.56056E-01
8.43779E-01
8.23765E-01
8.82-7346-01
8.30394E-C' I
0.4 44308-01
8.E2940E-01
8.61740E-01
8.35460E-01
-. 253306-01
;.40146E-01
8. 4256E -01
8.392316-01
8. 544 34 E-01
8.599c6E-01
8. 44 6326-01
8.66339"-01
8.302136-01

2.190506+00

2. 21350E+00
2. 23633E+00
2.25917E+00
2. 2820056+00
2. 305005+00
2. 3272'15+00
2. 350765+00
2.37367E+00
2.390506+00
2 . 4 13 7 3 6 7 E +0 '2.419335+00-

2.44133E6 'C'
2.46333E+00
2. 48533E+00
2.50917E+00
2.53200E+00
2. 55583E+00
2. 57867E+00
2.60150E+00
2. 2533E+00
2. 64733E+00
2.8671175+00
2.69500E+00
2.71783E+00
2.739836+00
2 .760635+00

2.78283E+00
2.80567E+00
2.82867E+0)
2.85150E+00
2.97433E+O0
2. 89633E+00
2.91917E+00
2.94317E+00
2. 96500E+00

2.98700E+00
3. 00983E+00
3.03183E+00
3.05467E+00
3. 07667E+00
3. 09950E+00
3. 121505+00
3.14433E+00
3.10.7335+0
3.1Ž117E+00
3.2144005+÷08

3.23600E+00
3.259836+00
3.28267E+00
3. 30550E+00
3. 32833E6+00
3. 35217E+00
3. 374 17E+00
3. 3970OE+00
3.419006+00
3.44200E+00
3.46483E+00
3.4 86838 + 00
3. 5105 0E+00
3.53167E+00
3.554505+00
3.577335+00
2.8600336+00
2.0623176+00

3. 64706E+00
3.867083E+00
3.69367E+00
3.715675+C0
3.73950E+00
3.76233E+00
3.78433E+50
3.80633E600
3.82917E+ n0
3.85200E+00
3.87400E+00
3.897835+C00
3.91983E+00
3.94267E+00
3.965506+00
3.98933E+00
4.01133E+80
4.03417E+00
4 .05617E+I)
4 .07900E+,0
4. 106OOE+00
4.12383E+00
4.146835+00
4 . 16883E+00
4.19167E+00
4.21450E+00
4.'23750E+00
4.36033E+00
4.28317E+00
4.30517E+00
4 .32717E+00

8.46178E-01
8.46305E-01
8. 46402E-01
8.486763-01
9.47013E-01
8. 487446-01
8. 4 84 4E55-01
8. 441E6-01

8.460626-01
8.46 513E-01
8.46645E-01
8.47177E-01
8.47045E-01
8.47069E-01
8. 47079E-01
8.46981E-01
8.46981E-01
8.46713E-01
8. 4 662 7E-01
8.46904E-01
8.46861E-01
8.46787E-01
8.46509E-01
8.46317E-01
8.46756E-01

8. 47040F-01
8.47158 _-01
8. 471955-01
8.489865-01
8.46829E-01
8.46805E-01
8.46599E-01
8.465165-01
8. 46547E6-01
8.46626E-01
8.46623E-01
8 .46609E-01
8. 46474E-01
8.462771-01
8.46336E-01
8.462715-01
8.4 6 646E -01
8.4656E-01
8.46046E-01
8.465216-01
8.46526E-01
8 .4 660855- 01
8.46772E-01
8.47110E-01
8.46752 _-01
8.46605E-01
8.46531E-01
8.46596E6-01

8.4650 1E-01
8.46382E-01
8.462276-01
8. 45792E-01
8. 45723E-01
8.45856E-01
8.45948E-01
8. 459575-01
8.457015-01
8. 458326-01
8.45551E-01
8.454386-01
8. 4 534E65-01
8.454655-01
8.45805E-01
8.45767E-01
8.45711E-01
8.454565-01
8.454946-01
8. 4 53 605-01
8.455446-01
8.455165-01

8.4533 9E-01
8.452186-01
8.45289E-01
8. 452796-01
8.45139E-01
8.45253E-01
8.451965-01
8.451q0E-01
8.453 03E-01
8.454 07E-01
8.45345E-01
b.45220E-01
8.45188 _-01
8. 45173E-01
8.451365-01
8.45193E-01
8.45283E-01
8.45279E 9-01
8. 45405E-01
8. 4 5314E -01

2.517996-03

2. 48742E-03

2.458386-03
2.45103E-03
2.43224E-03
2.41827E-03
2.434045E6-03
2.39734E-03
2. 36854E-03
1.38302E-03

2.358155-03
2.39030E-03
2.36603E-03
2.33880E-03
2.31210-_03
2. 28808E-03
2. 262525-03
2.25345E-03
2. 23049E-03
2. 223735-03
2.200371-03
2.17835E-03
2.17335E-03
2.15938E-03
2.181896-03

2.3179336-03
2.1024E-03
3.139086-03
2.12824E-03

2. 11335E-103
2.09305E-03
2.08323E-03
2.06517E-03
S.04601E-03

2.:02853E-03
2.00984E-03
1. 99153E-03
1.97813E-03
1.97021E-03
1.95456E-03
1.939536-03
1.95889E-03
1.94379E-03
1. 92897E-63
1.918615-03
1. 90044E-03
1.886196-03
1. 87804) -C3

1.89290E-03
1.91129E-03
1.90146E-03
1.887646-03
1.873716-03
1.86131E-03
1.85055E-03
1.84265E-03
1.87958E-03
1.86645E-03
1.85703E-03
1.845296-03
1.83149E-03
1.835856-03
1.82358E-03
1.810035-03

1.902416-03
1.791765-03
1.78287E-03
1.80252E-03
1.79017E-03
1.77849E-03
1.784475-03
1.77254E-03
1.76550E-03
1.76309E-03
1.75123E-03
1.7536-E 03
1.74611E-03

1.735995-03
1. 72456 -03
1. 71902E-03
1.71104E-03
1.70152E-03
1. 960585-03
I. C83585-03
1 . 67014E-0,3
1.88674E-03

. 661005-03
1.650956-03
1.840816-03
1.631126-03
1.62213E-53
1.614755-03
1. 605006-03
1. 68034E-03
1.59335E-03

0.5000006÷00

u. O00006O00
0. 005006+00
0. 000000E+O
0. C0C006+OE00
0.00O000',E00
0. .00000E+00
0. 00000E+00

0.0O00006+O0
0. 0 00 0 0E+ ('0

0. O006E+00
O,. On0OOE÷OFO (
5.000006E-00
0. 00000E+00
0. 00000E+00
0.00006E+00
0. 0OOOOE+00
0.0000 0E+00
0.00000E+0O
0. OO000E+O0

0l. 0505fOF 0+ 00
0 .000006CE+ 00

O.O00O0OE+00
0. O00000E+0

0. 000'30E+00
0. O00OOE+00
0. 00000E+00
0. 00 000+00
0. O0000E+O0

.0OO006E0OO
O.000136OE+0
O.OO006E+00
0. O0000E+00
0. O00OOE+00
O.O01000E+00
0. O0000E+O0
0. O00000E+00
0.O040006+00

0. 00000E+00
0.000000E+O
0.00000E+00
0. "o00OE+00
0.0 000E(100
O.0000OE+00
0.0OOO0OE+00O. 000006+00

0.000006+00

0. 000 0 064+ 00

O. OOO00E600
.0000OOE+O0
O.O000008E+0

0. 000060E+0
0.00O0006+00

O.00OOOE+00

O.OO)OOOE4OO
0.00006E+00
0. 04000E+00
0. 0000O6+00
0. 00006E+O0

0. 00006E+00

0. ) )COOOO 'OE 0
O).( OOO0E+O0

0. 00006E+00
0. 0000E+00
O.O00000E+00
0. 0006OE+00
0. 00006E+00
0. 00000E+000.00000OE 00

0. OO00E+00

0 . O0000E-+O00

0. 00000E+00
0. O00000EOO
0. 0000+400E+
0. 00005E+00
0. 00000E+000.00000E+O0

0. 00000+-000. 000006+ 00
0.000006+00

0. O0000E+O0
0. OOOOIE + 000. +0000E+0O

1)O0 " cjl00 E + 0"0

0. 00006E+00
_' 0000I E+'0

0. 0('OOOE00
'4. OCO000+CO0

0.0O00006+00
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0. 000005E+0

0.00O0006+00

0. 0000OE+O00

0. 0O0000E+00

0.000006+00
0. 000006+00

0. 00000+E00
0. 0000)E+00

O2. OOOOOE+LC

O. 01006-00E+
O.000OOE+000.05000OE+00
0. 0 00206E+00

0. 000006+00
0. 000006+00
0. 000006+00
0. 000006+00
0.000006+00

0. 000005+00
0. O00000+O000. 'OO006E+O0

0. 00000E+00

0. OOO)0OE + 0O

0. O0000E+00
0. 000006E+ 00
0. 00000E+00
0. 00000E+00
0.000006+00

0.800(0 06-+00

0. 000006+02

0. 00 0006 E+ 00O. OOOO'OE+O0

0. 000006+00O.00OOOE+00

0.00O0006+000. 00056E+00
0. 00000E+O

. O00000+E00
0. 000006+00
0. o0006E+ '0
0.000006+00

0 . O0000E+00
0. O0000E+00
0. 00000E+0

0. 00O0006±60

0.00O0006-00
0. OOOOCE+00

0. 00000E+00

0. O000005+ 00
0. O000'30+01
0. OOOOCE+ 0
0. 0000OOE+ 0'C
0. 0000OE+00

0. C' OOE006+,

0. 00000E+00
0. 000006+O0

0.00O0006-00
0. 00006E+00
0. 00000E+00

UO OOOOOE÷O0U(

0O.00000E+00
O. 00006E+OO
0.0O00006+00

0. O000OE+O(I

0.OOO0OE+00

0.O0 '0OE+O(UC0 . O000E 00

0. 0 00 00E+00O.000006+00
O. O00006+00
O. 00000E+'00

O. OOOOOE + 00
0. 0O70OOE+ 08

0.0O00006+00
0.0O00006+00

(O. )OOOO0E +O0

0. 000006400
0. OOOOE+600
0. 000006

0. 00006-E00
. 000006+00

0. 00('00O+ 00
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0.O00000+.00
0. O000E+0O

0.000006-00
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O. OOOOOE+0O

0. 000OOE+00
0. 000006+00
0. 000006+00

0
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171 8.53259E-01 4 .34917E+00 8. 45361E-01 1.58459E-03 0.O000+OE00 0.000]00+E00
172 8.52991 0-00 4.37200E+00 8.45406E-01 1.57588E-03 0.'00000E+00 0.00000E+00
173 8.353130-00 4.39483E000 8.45347E-01 1.56775E-03 O.00000E+00 0.00000C+CC
174 6. 39402E-01 4 . 418670E00 8.45313E-01 1 . 55900)-03 0. 00000E+00 0. 00000E0+:

175 8. 853900-01 4.44150K+00 8.45544E-01 1.56717E-0 0. 00000E-00 0.(I00000+00
176 r . C7804E-01 4 . 463500E+00 8.45672E-01 1 . 56338E-03 0 . 00000E+00 0. 000+0E+00

177 8.90255K-EI 4.4 86.50E-00 9.45927E-01 1. 575170-00 0. 00000E+50 6. 00C00£+00

178 8.63545E-01 4.507500E00 8.46027E-01 1.56939E-03 0.000000+00 0. 00000E+00
179 8.24477E-01 4.52133E+00 8.45905-1 E 1.56524E-03 0.00000E+00 0.000000+00
180 e.48311E-02 4 .55317E+00 8.4591E-41 1.55645E-02 0. O0000E+00 0. 00000E+00
181 8.24968E-'1 4 .57617E600 8.45802-0E 1. 55218E-03 0.00000E+00 0.0005('E+00C
152 8.74340 0-01 4 .598 1 7E+O0 8.45960E-01 1. 551650-03 0. O00000+00 0.00000E+00

183 8.43356E-01 4. 62100+00 8.45946E-01 1. 54312E-03 0. 00000+E00 0.000O00+00
1 84 7.96098E-01 4 .64567E+00 8.45672E-01 1.5 5887E-03 O.O00000+00 0.00000+E00
185 8.19912E-01 4.66 6767E+00 8.45531 0-01 1.55671 0-03 0. OOOOE+O0 0.000000E+0

18 6 8.50512E-01 4 .68867E+00 8.45558E-01 1. 548460 -_03 0. O800+E+0 . 00000E+00
187 8.38616E-01 4:. 71167E+00 8.455210 _-01 1.54852E3-3 0. 00000C+00 0. O0000E+00
188 8.32801E-01 4.73450E+00 8.45452E-01 1.53374E-03 0. 00000+E00 0. O000OE+00
189 8.18017E0-01 4.75733E+00 8.45306E-01 1.53256E-03 0.00000E+00 0.00000E+00
190 8.0613310 -01 4.78032E+00 8.45097E-01 _ . 53856E-03 0.0000E00+00 0.00000E+00
191 8.34888E-01 4.80400+0E0 8.45043E-01 1.53135E-03 0.0000E+00 0. 00000E+00
192 8.40400E-01 4.82700E+00 8.45019E-01 1.52347E-03 O.000OOE+00 0.00000E+00
193 8.51144E-01 4.84900E+00 8.45051E-01 1.515810E-03 0. 00000E+00 0.00000E0+0
194 8.51368E-01 4.87183E+00 8.45084E-01 1.50825E-03 0.00000+E00 0. 00000E+0
195 8.539990-01 4 .8567E+00 8.45130E-01 1.501-1 3E-03 O. O0000E000 0.00000E+00
196 8.57997E-01 4.91667E006 8. 45196E-01- 1.49484E-03 0.00OOE+O0 0.0050000E
197 8.31102E-01 4. 93950.+00 8.45124E-01 1.488910E-03 O.OOOOOE+00 0.060000E+00
198 8.60282E-01 4.96250E+00 8.4520 1-01 1.483316-03 0.000000+0 0.000000+00
199 8.09193E-01 4. 98433E000 8.450190-01 1.48704E-03 0. O00000E00 0. 00000E+00
200 8.45723]-01 5.00817E+00 6.45022E-01I 1.47952E-03 0.00000+E00 0.000000+00
201 8.47729E-01 5.03017E+00 8.45036E-0 . 4722E-03 0O. 0000E+0 0. O0000+OO00
202 9.67544E-01 5. 05300E+00 8.45148E-01 1.46906E-03 0.000000+80 0.00000+E00

203 8.42843E-01 5.07600E+00 8.451 37E-010 1.46178E-03 0.00000E+00 0. 08000E00
204 8.50551E-01 5.09883E+00 8.451 64E-01 1.454770-03 0.00000E+00 .0.08000E+00

205 8.15964E-01 5.1 2083+00 8.45020E-01 1.454726-03 0.500000E+0 0. 80000E+00
206 8.43229E-01 5.142830+00 8.45011E-01 1.44760E-03 0.00000E+00 0. 00000+00
307 8.66512E-01 5.1 6483E+00 8.45116E-01 1.44433E-03 0.00000E008 0.80000+E00
208 8.56123E-01 5.18850E+80 8.45169E-01 1.43829E-03 9.000000-E00 0.00000+00

209 8.34250E-01 5.21150E+00 8.451170_-01 1.43230E-03 0.00000E+00 0. 00000E0+0
21U 8.24644E-01 5. 23517+00 8.45018_-01 1.426798-03 0. 00000E+00 0.00000+90

211 6 .2341 0E-01 5.257176+00 8.44915E-01 1.42569E-03 0.00000E+00 0 OOO.0E6+00
212 8.32794E-01 5. 282000]+00 8.44857E-0 1 1.420006-03 6.C00000E+00 O. OOOOE00
213 8.65427E-01 5.304836+00 0.44955E-01 1.41667-03 60.00000E+0 0.(O000E000
214 0.32598E0-6 5.32603E+00 8.44896E-01 1 9.4:10-03 0. 00000E+00 0. 60000E+00
215 8.54053E-61 5.34907E+00 8.44939E-01 0.405260E-03 0.0000E+00 0.00000E0+0
216 8.710320-01 5.37067E+00 8.450616-0 1.40393E-62 r0. 00000E+00 0. 1000006-0
217 8.52064E-01 5.39267E+00 6.450946-01 1.397766-02 6.000006-40 0.000000-00
218 8.332361E-01 5.41656E+00 8.450356_-01 1.392526-03 0. 000006E+00 0.0O00O0E+C0
219 8.69524E-01 5.43750E+00 8.45148E-01 1.390680]-03 0.000000-00 0.00(00E+00

220 8.56193E-01 5.46050E+00 8.45198E-01 1.385216-03 0. 000000E00 0. 00006E+00

221 8.61809E-01 5.48333E+00 8.45274E-01 1.38095E-03 O.O00000E00 O. 00000E+00
222 8.63130E-01 5.504330+00 8.45355E-01 1.37706E-03 0. O0000-E 00 0.000006+00
223 8.14770E-01 5. 52633E+00 8.45217E-01 1.377780-03 0.000000+00 O.00000E+00
224 8.06651E-01 5. 55017E+00 8.45043E-01 1.38252E-03 0. 00000E00 0. O0000E00
225 8. 61994E-01 5. 57300E+00 8.45119E-01 1.378400-03 0. 00000E+00 0. 00000-]+00

.8 35567E-01 5. 596000+00 8.450770-01 1.37290E-03 0.00000E+00 0. 000000E00
227 8.18250E-01 5.618836+00 8.44957E-01 1.37197E-03 0.00000C+00 O.O00000E+0
'28 8. 50376E-01 5.642670+00 8.44981-0E 1. 36610E-03 0.O0000E+00 O.O00000E+00
2 .9 8.37106E-01 5. 685500+00 8.44947E-01 1.36051 0-03 0.00000E+00 0.0000100±+00

.30 8. 59032E-01 5. 68750E0+0 8.45008E-001 1.35 5940-03 0.00OOOE+00 0.00000E+00
3 . 38066E-01- 5.71033E+00 8.44970E-01 1. 35034E-03 O.00000E+00 0. 00000+600

'K 8. 78583E-01 5. 73233E+00 8.45124E-61 1.35238E-03 0. 00000E+00 0. 0000OE+00
. 00052E-01 5. 75517E+00 8.44926E-01 1.36057E-03 0.00000E+00 0.000000-U80

24 8. 382476-01 5.779656+00 8.449000-01 1.35500E-03 0.000000+ 6.000006-00
3 .13711E-01 5.802930±00 8.44766E-01 1.355900-03 0.k000000+00 0.00000+00

3 8.198530-01 5.024830+00 8.446600-01 1 .35410E-03 0.00O00E+00 0. 000006f00

8. 59566-01 5.84050E000 9.44723E-01 1.34990E-03 0. 00000E+00 6.00000 000
238 1._73399E-01 5.870506±00 8.44845E-01 13 . 34965E-03 0. 000000+00 0.00000E+00
239 8.28429E-01 5.892506+00 .44770E-01 1. 34572E-03 0. 00000E+00 0. 00000+00
240 9.03342E-01 5.914500E00 8.45022E-01 1.36246E-03 0. O0000+00 0. 00006E+00
241 9.455820-01 5.93733E+00 8.450240 -01 1. 35675E-03 0.00000E+00 0. OOOOOE+ 00

242 8.44312E-01 5. 96033E+00 8.450216-01 13.5109E-03 0. O0000E+00 0.00000E+00
243 8.31148E-01 5.98400E+00 t.44963E-01 1.34671-E03 0O.0000E+00 0. 0000E+00
244 e. 42377E-01 6. 00517E+00 8. 44953E-01 .1.34 117E-03 0. O00006E+00 0.00000E+00
245 8. 26543E-1 6. 02800E000 8.44877E-01 1. 33779E-0L3 0.O0000+0 0. 000006+00
246 8.69212E-01 6. 050000E+00 8.449770_-01 1.33602E-03 O.00000E+00 0.000000+00

KENO MESSAGE NU4BER0 K5-132 WARNING ... ONLY 962 INDEPENDENT F1SSION POINTS WERE GENERATED
247 7.082290E-01. 6.07383E+00 0.447210-01 1.354930-03 0.000000+0 0.00000+00
246 8. 702720-01 6.09403000 8.448256-01 1 .3524-63 0. 00000E+00 0. 00006E+00

4 .66825E-01 6.17670+00 9.449140-01 1.350866-43 0.000OE+00 0.00000E+00

. 37830- 6.0139676+00 9.44856-01 1. 345706-63 0. 00 ]00E+00 0. 00000E+00

.328246-01 6.183500+00 8.448276-01 1.341166-02 0.000000+00 0. 000006+00
29 8.629-01 6.19550E+00 8.46605E-01 1.346206-03 0.0 00000+0 0.000006+00

.5A 8 624700-01 0. 20750E+00 8.45746E-01 1.34273E-03 0.000000+00 0.00000E+00

.60390-01 8.22833E+00 8.451356-01 1.338786-03 0.00000E+00 . 00006E+00

5 8.2670E-01 . 25233+00 .45006E-01 1.335466-03 0.000000+00 0.000006+00
2 .6 8 47655E-01 6.27507E+00 8.45073E-01 1. 330230E-03 . 000006E+00 0. 000000E+00
257 R 3982E-01 6.29717E+00 8.45025E-01 1.32587E-023 0. 005000+0 0. 000000E+0
-55 8.4 16060-01 6. 32000E+00 8 .450126-01 1.320750-03 0.O00000+90 0.000006+0

259 8.357590]-01 8.342030+00 5.449786-01 1 .316090-03 0.O000000-00 0.O000006+00
-6O 8.2387220]-01 0. 3066707+00 8.4491-013E 1. 31.249-03 0. 00000E00 0. 00006E+O0
261 8.24829E-01 6.38887 0E+00 8.44824-0 1.30976E-03 0. 000000.00 0.00000E+O0
262 8. 3608409-01 6.411500+00 8.44501'-01 1.300140-03 0.000000-00 0.000000+00

263 8.468210-01 6.434506+00 8.448080-01 1. 3001 6E-03 0. 000000]+ 00 0. O0000E+00

364 8.469120-01 6.45650E-0 9. 44816E-01 1.295210-03 0. 000000±00 0.00000E+00
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265
266

267
268
269
270

371
272
273

274
275
276
277
278
279

280
281
282
283
284
285

286
287
288
289
290

291
292
293
294
295

296
397
290
299
300
301
302
303

8.46996E-01
8.67247E-01
8.66171E-01
9.78363E-01
8.34032E- 1
8.74759E-01
8. 67926E-_01
8.51054E-01
8.31307E -01
8.44673E-01
8.33542E -01
8.59575E-01
8.33866E-01
8.12346E-01
8. 89446E-01
7.95746E-01
8.27775E-01
8.66185E-01
8.75302E-01
8.16010E-01
8.63003E-01
8. 73404E -01
8. 6155 8E-01
8.579096-01
8.088526-01
8. 31189E-01
8.34772E-01
8.18060E-01
H.01426E-01
8.35443E-01
8.35251E-01
8.182006-01
8. 00944E -01
8.212236-01
9.47216E-01
8.60221E-01
8.49427E-01
8.72 947E-01
8.51278E-01

6.47833E600
6.502 17E+00
6.52500E+00
6.54617E+00
6. 57000E+00
6.59283E+00
6.61567E6+0
6.63950E+00
6.66150E+00
6.68533E+00
6. 70817E + 00
6.72917E+00
6. 75300E+00
6.77583E+00
6.79783E+00
6.82083E+00
6. 84367E +00
6. 86467E +00
6.88750E+00
6.91050E+00
6.93333E+00
6.95533E+00
6.97817E+00
7. 002OOE+0O
7.02300E+00
7.04683E+00
7.06883E+00
7.09167E+00
7.1155 0E+00
7.13750E+00
7.16033E+00

7.18333E+00
7.2070 0E+00
7.23000E+00
7.25100E600
7.27300E+00

7.29583E+00
7.31783E3+ 00
7.33983E+00

8.44825E6-05
8. 449510E-01
8. 4 4990E6-01
8.45115E-01
8.45074E-01

8.45185E-01
8.45269E-01
8.45290E-01
8.45239E-01
8.45237E-01

8.45194E-01
8.45246E-01
8.45205E-01
8.45086E-91
8.45246E-01
8.45069E-01
8.45006E-01
8.45082E-01
8.45189E-01
8.45086E-01
8.451449E-0]
8. 4 514 9E6-018.852496-01

8.45306E-01
8.45350E-01
8.45223E-01
B. 45174E -01
8.45138E-01
8.45045E-01

. 44 895E-01
8. 44 862E -01
8.44830E-01
8.44739E-01
3.44591E_-01

8.44512E-01
a.44521E-01
S.44573E-01
8.44500E-01
S.44684E-01
8.44706E-01

1.29030E-03

12 1-03

1.2197E-03

1 .2 eU9ý'3E -0 3
0:'764E-03

].27273E-03
1.26k805E-_03
1.26412E-_03
1. 26059E-_03
1. 66-03
1.257746-03
1.26341E-03
1.27138E-03
1.26833E-03
1. 2676E-03
1.26713E-03
1.26586E-03
1. 6297E-03
1.26644E-03
1. 2 5930E -03

1.25566E-03
1.25773E-03
1.25430E-03
1.25047E-03

1. 24964E-03
1.25433E-03
1.2504 E_-03
1.24660E-03
1. 24 565-02

1. 25027E-3
1.24853E1-0
1.244366-03
1.24 12 9E-03
1. 23724E-03
1.23673E-03
1.23-81E-23

0. 000ooE+0
0. 000uOE+00
0. 00000E+90
'. 00006±E00
0. 000060E+0
0. 00000E+O0
0.090000E+('0
0. 000006E00
O.O0000E+00

O.9O0006E00
0. O0000E+ 00
0. O0000E+ 00
9. O0006E+09
0. O00006E+0
0. 00900+O00
0 00906E+00
0. 00000+00
0. O0000E+00
0. 9000E+O0
0. 00006E+O0

9.O0000E+O0
0. O00'0('E+00

0. 00000+O0

0. 0000E+00
0. 000006+00

0. 0909 00E+00
0. O00000E+O0
0. OOrOOE+00
O.O OO0E+00
O . 0 00)uOE+O0j
0. 000006+00
0. 00000E+00
0. 00000E+00
O. 00 00 (E 00
0. O00000E+00
O. 00'00E+O0
0. 00000E+00

0. 000 0n('E+ 00
0. 000000E+0

0. 0('00060E 00

0. O00000+00
0. 00000E+00

0. O'0'1000E+00
0. 00006E+00
0. O00000E +0
0. 00000E+00
0. 000006+00
0. O0000E+00

0. O0000*E0+ O
0. 00000E+00
O.00000E+00

0.09000E+00
0. 00006E+00
0. 00000E+O0
0.00006E+00
0.00000E+00
0. 00000E+0
0 O00000E+O0
O.90006E+00
0. 00900E+0
0. O0000E+00

0. 0000E+00
'2 O100006+0
O. 00006E+00
0.0O0000E600

0. 0('0006*0('C0, O0000E+O0
0. O0000E+00
0, O0'00'6E+00

0, O0006E+O0
('.00000E+00
0. 00000E600
I., .,)0IOOOE + 100

0. 000,OE+(00
0. 00000E+00
0. ,90,300 E+00
0. O000 +, 00E+
0.0O0000E+00
0. 0O00 0E0600

KENO MESSAGE N4UMBER K5-123

NAC International

EXECUTION TE34INIATED DUE TO COMFLETION OF THE SPECIFIED 7U0BEE6 0F GEN6ERATIONS.
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NAC-LWT CASK MODEL; EXXON 92:9 - 2 WATER RODS 80 MIL CHANNEL

LIFETIME = 1.15449E-04 + OR - 3.48275E-07 GENERATION TIME = 3.88784E-05 + OR - 1.17453E-07
NO BAR = 2.43690E+00 + OR - 1.11422E-04 AVERAGE FISSION GROUP = 2.23149E,01 + OR - 6.58134E-03

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION - 1.81957E-01 + OR - 1.00812E-03

Nn -I TNTTTAT.
GENERATIONS AVERAGE

SKIPPED K-EFFECTIVE

3 0.84465 +

4 0.84465 +

5 0.84453 +

6 0.84452 +

7 0.84449 +

8 0.84433 +

9 0.84436 +

10 0.84439 +

11 0.84426 +

12 0.84426 +

17 0.84429 +

22 0.84434 +

27 0.84445 +

32 '-0.84428 +

37 0.84369 +

42 0.84393 +

47 0.84380 +

52 0.84386 +

57 0.84391 +

62 0.84405 +

67 0.84430 +

72 0.84393 4

77 0.84418 +

82 0.84408 +

87 0.84373 +

92 0.84374 +

DEVIATIO.

OR - 0.00124

OR - 0.00124

OR - 0.00124

OR - 0.00124

OR - 0.00125

OR - 0.00124

OR - 0.00124

OR - 0.00125

OR - 0.00124

OR - 0.00125

OR - 0.00127

OR - 0.00128

OR - 0.00129

OR - 0.00130

DR - 0.00130

OR - 0.001131

OR - 0.00132

OR - 0.00134

OR - 0.00135

OR - 0.00137

OR - 0.00138

OR - 0.00140

OR - 0.00142

OR - 0.00144

OR - 0.00144

OR - 0.00147

67 PER CENT
CONFIDENCE INTERVAL

0.84342 TO 0.84589

0.84341 TO 0.84589

0.84329 TO 0.84576

0.84327 TO 0.84576

0.84325 TO 0.84574

0.84309 TO 0.84557

0.84312 TO 0.84561

0.84314 TO 0.84564

0.84302 TO 0.84550

0.84301 TO 0.84550

0.84302 TO 0.84555

0.84306 TO 11.84562

0.84317 TO 0.84574

0.84298 TO 0.84558

0U.4259 TO 0.84518

0.84262 TO 0.84524

0.84248 TO 0.84512

0.84252 TO 0.84519

0..84256 TO 0.84525

0.842148 TO 0.84542

0.84291 TO 0.84568

0.84253 TO 0.84533

0.84275 TO 0.84560

0.84264 TO 0.84551

0.84230 TO 0.84517

0.84227 TO 0.84520

95 PER CENT
CONFIDENCE INTERVAL

0.84218 TO 0.84712

0.84217 TO 0.84713

0.84205 TO 0.84700

0.84203 TO 0.84700

0.84200 TO 0.84698

0.84185 TO 0.84680

0.84188 TO 0.84685

0.84190 TO 0.84688

0.84177 TO 0.84675

0.84176 TO 0.84675

0.84175 TO 0.84682

0.84178 TO 0.84690

0,.84188 TO 0.84702

0.84168 TO 0.84688

0.04130 TO 0.84648

0.84131 TO 0.84655

0.84116 TO 01.84644

0.84119 TO 0.84653

0.84121 TO 0.84660

0.84132 TO 0.84679

0.84153 TO 0.84706

0.84113 TO 0.84674

0.84133 TO 0.84702

0.84120 TO 0.84695

0.84086 TO 0.84660

0.84080 TO 0.84667

99 PER CENT
CONFIDENCE INTERVAL

0.84094 TO 0.84836

0.84093 TO 0.84837

0.84081 TO 0.84824

0.84079 TO 0.84824

0.84076 TO 0.84823

0.84061 TO 0.84804

0.84064 TO 0.84809

0.84065 TO 0.84813

0.84053 TO 0.84799

0.84051 TO 0.84800

0.84048 TO 0.84809

0.84010 TO 0.84818

0.84019 TO 0.84831

0.84038 TO 0.84818

0.84000 TO 0.84777

0.83999 TO 0.8478f

0.83984 TO 0.84770

0.83981 TO 0.84786

0.83986 TO 0.84795

0.83995 TO 0.84816

0.84015 TO 0.84844

0.83973 TO 0.84814

0.83991 TO 0.84844

0.83977 TO 0.84839

0.83943 TO 0.84804

0.83933 TO 0.84814

NUMBER OF
HISTORIES

300000

299000

298000

297000

296000

2985000

294000

293000

292000

291000

2868'00

281000

276000

271000

266000

261000

256000

251000

246000

241000

236000

231000

226000

221000

216000

211000
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NAC-LWT CASE MODEL; EXXON 9Xq - 2 WATER ROE'S 80 MIL CHANNEL

NO. OF INITIAL
GENERATIONS

SKIPPED

97

1')2

107

112

117

122

127

132

137

142

147

152

157

162

167

172

177

182

187

192

197

202

207

212

217

222

227

AVERAGE
K-EFFECTIVE

0.84375 - OR

0.84349 OR

0.84269 1 OR

0.84261 + OR

0.84381 + OR

0.84345 + OR

0.84341 + OR

0.84386 * OR

0.84390 + OR

0.84405 + OR

0.84397 + OR

0.84420 + OR

0.84419 + OR

0.84412 + OR

0.84401 + OR

0.84360 + OR

0.843301 + OR

0.84284 + OR

0.84341 + OR

0.84417 + OR

0.84394 + OR

0.64383 + OR

0.84383 + OR

0.84436 + OR

0.84374 + OR

0.84294 + OR

0.84396 + OR

DEVIATION

- 0.00149

- 0.00150

- 0.00153

- 0.00157

- 0.00150

- 0.00162

- 0.00162

- 0.00164

- 0.00167

- 0.00171

- 0.00172

- 0.00175

- 0.00179

- 0.00184

- 0.00190

- 0.00198

- 0.00197

- 0.00202

- 0.00205

- 0.00210

- 0.00219

- 0.00225

- 0.00234

- 0.00244

- 0.00254

- 0.00205

- 0.00272

07 PER CENT
CONFIDENCE INTERVAL

0.84225 TO 0.84524

0.84199 TO 0.84498

0.84216 TO 01.84522

0.84204 TO 0.84518

0.84192 TO 0.84909

0.84183 TO 0.84507

0.94179 TO 0.84503

0.84229 TO 0.84552

0.84223 TO 0.84556

0.84234 TO 0.84576

0.84225 TO 0.84569

0.84245 TO 0.84594

0.84239 TO 0.84598

0.84228 TO 0.84596

0.84210 TO 0.84591

0.84183 TO 0.84576

0.84104 TO 0.84496

0.84083 TO 0.84480

0.84136 TO 0.84546

0.84207 TO 0.84627

0.84175 TO 0.84612

0.84158 TO 0.84608

0.84149 TO 0.84617

0.84192 TO 0.84680

0.84120 TO 0.84638

0.84029 TO 0.84559

0.84124 TO 0.84669

95 PER CENT
CONFIDENCE INTERVAL

0.84076 TO 0.84673

0.04049 TO 0.84648

0.94064 TO 0.84675

0.84048 TO 01.04674

0.84034 TO 0.04617

0.84020 TO 0.04069

0.84016 TO 0.84668

0.R4061 TO 0.84715

0.84057 TO 0.84723

0.84063 TO 0.84746

0.84054 TO 0.84741

0.84071 TO 0.84769

0.84060 TO 0.84777

0.84044 TO 0.84781

0.84020 TO 0.84781

0.83987 TO 0.84773

0.63q07 TO 0.84695

0.63801 TO 0.84687

0.83630 TO 0.84751

0.83997 TO 0.84837

0.83956 TO 0.84831

0.83933 TO 0.84833

0.83915 TO 0.84851

0.8394e TO 0.84924

0.83805 TO 0.84882

0.63714 TO 0.84824

0.63651 TO 0.84941

99 PER CENT
CONFI DENCE INTERVAL

0.83926 TO 0.84823

0.83899 TO 0.84798

0.83911 TO 0.84828

0.83891 TO 0.84031

0.83876 TO 0.84826

0.83958 TO 0.84831

0.83854 TO 0.84628

0.83898 TO 0.84879

0.83890 TO 0.84890

0.83892 TO 0.84917

0.83882 TO 0.84913

0.83896 TO 0.84943

0.83881 TO 0.84956

0.83860 TO 0.84965

0.83829 TO 0.84972

0.63791 TO 0.84969

0.83710 TO 0.84892

0.83679 TO 0.84889

0.83725 TO 0.84956

0.83787 TO 0.85047

0.83737 TO 0.85050

0.83707 TO 0.85059

0.83681 TO 0.85085

0.83704 TO 0.85167

0.83611 TO 0.85136

0.83499 TO 0.85090

0.83579 TO 0.85214

N11M1 E4R OF
HISTORIES

206000u

201000

1980(00

181(100

181000

171000

171000

166000

161000

156000

151000

146000

14 1000

13 60'00

131'100

126000

12 10 01

116000

111000

106000)

101000

96000

61090

66000

81000

7600 o
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NAC-LWT CASK MODEL; EXXON 9,09 - 2 WATER RODS 80 MIL CHANNEL

NO. OF INITIAL
GENERATIONS AVERAGE

SKIPPED K-EFFECTIVE

232

237

242

247

252

257

262

267

272

277

282

287

292

297

0.84335

0.84464

0.84347

'.R4464

0.d4324

0.842q4

0.84411

0.84262

0.83962

0.83943

0. 83970

0.43402

0.83578

0.85039

+ OR

+ OR

+ OR

+ 09

+OR

+ OR

* OR

+ OR

+ OR

+ OR

" OR

+ OR

+ OR

+ OR

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

- 0.00286 0.84049 TO 0.84621

- 0.00294 0.84171 TO 0.84758

- 0.00298 0.84049 TO 0.84644

- 3.00299 0.84165 TO 0.847C3

- 0.00309 0.84016 TO 0.84633

- 0.00335 0.83959 TO 0.84429

- 3.00371 0.84040 TO 0.64781

- 0.00412 0.83850 TO 0.84F74

- 0.00440 0.83521 TO 0.84402

- 0.00518 0.83425 TO 0.84461

- 0.00522 0.83447 TO 0.84492

- 0.00538 0.82864 TO 0.83940

- 0.00704 0.82874 TO 0.84202

- 0.00700 0.84339 TO 0.85738

95 PEP CENT
CONFIDENCE INTERVAL

3.83763 TO 0.84908

0.83877 TO 0.85052

0.83752 TO 0.84942

0.832867 TO 0.85062

0.83707 TO 0.84941

0.63624 TO 0.84964

0.83670 TO 0.85152

0.83438 TO 0.85086

0.83081 TO 0.84842

0.82907 TO 0.84979

0.82925 TO 0.85014

0.82326 TO 0.84479

0.82170 TO 0.84986

0.83639 TO 0.86438

89 PER CENT
CONFIDENCE INTERVAL

0.83476 TO 0.85194

0.83583 TO 0.85346

0.82454 TO 0.85239

0.83458 TO 0.85360

0.83399 TO 0.85250

0.83290 TO 0.85299

0.83299 TO 3.85522

0.83026 TO 0.85498

0.82641 TO 0.85282

0.82388 TO 0.85497

0.82403 TO 0.85536

0.81788 TO 0.85017

0.61466 TO 0.85690

0.82940 TO 0.87137

NUMBER OF
HISTORIES

71000

48000

61000

4560018

41000

36000

31000

26000

-3000

14GO

11000

6000
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NAC-LWT CASK MODEL; EZOSN 9:<9 - 2 WATER RODS 8KS MIL CHANNEL

PLOT OF AVEPAGE K-EFFECTIVE BY GENERATION FUI.
THE LINE REPRESENTS K-EFF = 0.:5447 + OR - .,0012 WHICH OCCURS FOR 303 GENEPATIONS PUiI.
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NAG- LWT CASK MNOEL: EXXON 0911

GROUP FISSION UNTI
FF-CT I ON

1 1'1.0c043

- 0.0185

3 0.0206

4 0.0087

5 0.0029

C 0.0026

7 0.0025

6 0.0025

9 0.0034

10 0.0073

11 0.0153

01 0.0197

13 0.0132

14 0.0142

15 0.0032

16 0.0022

17 0.0034

18 0.0044

19 0.0055

20 0.0230

21 0.0121

-- 0.0290

23 0.1059

24 0.2106

25 0.1798

2- 0.2140

27 0.0671

SYSTEM TOTAL =

0EGION FISSIONS

3. 61777 E-U02

1 . 560766E-02

1.74335E-02

7. 3-10E-03

.41700E-03

2. 17260E-03

-. 146,59E-02

-. 11131E-03

.90308E--13

6.15712E-03

1.18563E-02

1.21993E-02

2. 70080E-03

I .03704E-53

2.8•556E-03

3.75623E-O,3

4. 6840E6-03

1.94465E-02

1.O20116-02

- .340.036-02

8.34106E-U12

1.77859E-01

1 .5100-6E-01

1. 80725E-01

- .,6943E-OS

u.44,51E-01

PERCENT
DEVIATION

1.2735

0. 0937

0.6002

0.7209

0. 5573

0.4693

0.4714

0.51e9

0. 5647

0. 5602

0.6108

0.64F3

0.7378

0.6820

1.0
0

9i)

1.4949

0.7804

1. 0471

1.4897

0.5207

1.1400

0.4903

0. 3520

0. 4321

0.3744

0.7107

6.I462

2 WATER RODS 60 MIL CGANINEL

AL.SORPTIONIS PERCENT
DEV'IAT I ON

.1471E-' 3 1.0447

7. 98975E-03 0.5770

7.32774E-03 0.04936

3.57366E-03 0.7003

2.60715E-03 0.4706

4.41687E-03 0.3846

5. 01186E-03 8.30•8

7.13242E-03 0.4091

1.14886E-02 0.4381

1 .69292E-0 0.4001

2.73480E-02 0.4723

2.84516E-02 0.5647

2.89465E-02 0.6118

4.07978E-02 0.5531

9.C69814E-03 0.7338

5.70935E-03 0.e555

3.90615E-03 1.0609

4.04526E-03 1.1440

6.51460E-02 0.8758

2.53005E-02 0.5405

1.07616E-02 0.7964

2.45684E-02 0.6050

9.55800E-02 0.3058

1.01926E-01 0.1980

I . 63657E-01 0.2162

1.99844E-01 0.2200

6.62470E-02 0.4303

I. 00208E+00 0.04q8

SKI PPING 3 GEEPEF.ATI'NS

LEAKAGE PERCENT
0600IATI ON

0.0'70006+00 0.0000

0.0006+E100 0.0000

0.0810E+00L 0.U0000

0. 00000E+00 0.0000)c

0. 00000E+06 0.0000

0. 000006E+0 0. 0000

0. 00000E0O0 0.0000

0. 000000+00 0.0000

0. OOUuUE+U0 0.0000

0.00000E+00 .0.000

0.000006-05 0.0000

0. 0000E+00 0.000

0. 00000-E00 0.0000

0. 00000E+00 .no000

0.0O00006+0' 0.O0800

0. 00000E+00 0. L'000

0. 0000UE+00 0.0000

O.00000E+O0 0.0000

0. 00006E+00 0.0000

0. 0000E+00 0.0000

0.0 0000E+00 0.0000

0. 0000E+00 0.0000

0. 00000E+00 0.0000

U. (0000E+00 0.0000

0. 00000E+O0 0.0000

0. O'l00nE+O0 0.,1001,

0. O000E+000 0.000

0. O0000-0E+0 0.0o00

THE WEIGHT LOST Il THE ALOEDS PORTION OýF THE PROBLEM

ELAPSES TIME 7.34007 MI46UTES2

P001DOM NUMBE6- 26E447005737

NAC International

1.2281E-07 + OP - 0.0000

6.6.2-27



NAC-LWT Cask SAR
Revision 43

January 2015

TAC-LWT --ASK HODEL; EXXON 9X19 - 2 WATER PODS 80 MIL CHAONEL

S.779 TO r. 7925
.25 TO 0.3552

052 TO 0[.0178

0.8173 TO 8313i5
05 TO t.1431

0. 431 TO )3.8553
1). 5S - TO U. f- d4
S.66 4 TO 0.3811

. 1; TO 0.8937
8.837 TO I. _5C4

773q TO 3.7925
3.7925 TO 3.0052

3.3352 TO 3.8178
3.317e TO 3.8335
3.3305 TO 0.0431
3.8431 TO 0.8558
3.8558 TO 0. 3684
3.8334 TO 0.8811
3.3013 TO 0.8937
0.8537 TO ).3354

0.7703 TO 3.7325
C. 7935 TO 9 L)52
3. TO '. .178
.3 17i TO 0 83015

5.8305 TO S.8431
e.8431 TO . 855q

0.355P TO C.8 U4
0.8654 TO 0.8813

d.8511 TO E'8537
0.3q37 TO U . qTF4

0.77Q9 TO ).79_5
725 TO 0.3 5'

38052- TO 0.3173

0 373 TO 0.R305
0 335 TO 3 431

58431 TO 0.3555
0 8558 TO n.8334

86E4 TO 0.31

PR11 TO 3.3937
e937 TO (' . 364

FREQUENCY FOR GENEPATIONS 4 TO 303

FREQUENCY FOR GENEPRTIONS 79 TO 303

FREQUENCY FOP GENERATIONS 054 TO 3n3

FREQUENCY FOP GENEPATIONS 229 TO 303

0

CONGP.ATULATIONS! OU HAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH RENO V IN 7.343)67 MINUTES
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Figure 6.6.2-2 CSAS Input/Output for NAC-LWT with BWR Fuel Assemblies - Most
Reactive Accident Condition Configuration

PRIMARY MODULE ACCESS ANID INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37
MODULE CSAS25 WILL RE CALLED

IIAC-LWT CASK MODEL; Exxon 9xO - WoLer Rods 80 MIL CHAN)HEL
27GROUPINDF4 LATTICECELL
U02 1 5.95 193.0) 92235 4.0 92238 9C.0 END
Ip CALLOY 2 1.0 293.0 END
H10 3 l00 293.0 END
AL 4 1.0 293.0 END
SS304 5 1.0 293.0 ENID
PR 6 1.0 293.0 END
H20 7 l.0E-SO 293.0 END
H90 8 1.,E-20 293.0 END
H20 9 1.0 293.0 END
END COMP
SQUAREPITCH 1.4529 0.9055 1 3 1.0770 2 0.9246 9 END
NAC-LWT CASK MODEL; Exxon 9x9 - 2 Water Rods 80 MIL CHA;H1EL
READ PAPAM RUN-YES PLT=NO TME=5000 GEN=303 NPG=O-OO END PAHAM
READ GEOM
UNIT I
COM='FUEL PIN CELL - WITH H20'
CYLINDER 1 1 0.4518 2P10.0
CYLINDER 9 1 0.4623 2110.0
CYLINDER 2 1 0.0395 2010.0

CUBOID 3 1 4P0.7204 2P10.0
UNIT 2
COM='WATER NOD CELL - WITH H20'
CYLINDER 3 1 0.4023 2P10.0
CYLINDER 2 1 0.5385 2P20.0
CUBOID 3 1 4P2.7264 2P10.0
UNIT 3
ARRAY 1 -6.5376 -C.5376 -10.0
CUROID 3 1 4P6.7031 2PIO.0
CUBOID 2 1 4P6.9063 2P10.0
CUBOID 3 1 4P7.3025 2P10.0
UNIT 4
ARO.AY 1 -C.5376 -6.5376 -10.0
CUBOID 3 1 4P0.7031 2P10.0
CUBOID 2 1 406.9063 20P1.0
CUBOID 3 1 4P7.3025 2P19.0
UNIT 5
CYLINDER 4 1 16.8275 2P10.0
HILE 3 -7.4613 0.0 0.0

HOLE 4 7.4013 0.0 0.0
CYLINDER 3 1 16.9863 2P10.0
CYLINDER 5 1 18.8913 21P0.0
CYLINDER 6 1 33.4963 2p10.0
CYLINDER 5 1 30.5443 20P0.0
CYLINDER 7 1 49.2443 20P0.0
CYLINDER 5 1 49.8539 2P10.0
GLOBAL UNIT 6
CYLINDER 8 1 314.00 2P10.0
HOLE 5 00.00 00.00 0.0
HILE 5 00.00 99.80 0.0
ISLE 5 06.41 49.90 0.0
HILE 5 86.42 -49.90 0.0
HILE 5 00.00 -99.80 0.0
ISLE 5 -80.43 -40.90 0.0
HOLE 5 -86.43 49.90 0.0
HOLE 5 0.0 199.6 0.0
HOLE 5 86.43 149.7 0.0
HOLE 5 172.85 90.8 0.0
HOLE 5 172.0:6 0.0 0.0
HOLE 5 172.86 -99.8 0.0
HOLE 5 83.43 -149.7 0.0
HOLE 5 0.0 -199.6 0.0
HOLE 5 -80.43 -149.7 0.0
HOLE 5 -172.06 -99.98 0.0
HOLE 5 -172.96 0.0 C0.0
HOLE 5 -172.09 90.0 0.0
HOLE I -6.43 149.7 0.0
HOLE 5 259.29 49.9 0.0
CUBOID, 8 1 4P314 .00 2P10.0
END GEOM
READ AR PAY
ARA=1I NUI-9 10UY=9 NUZ=1 FILL

3661
413 "'14 P. 2 4P.1

5I 2 30I
2701

END FILL
END ARPAY
READ BOUNDS ZFC-PER Y:UF=H20 END BOUNDS
END DATA

SECONDARY MODULE 000008 HAS PEEN CALLED.

MODULE 000008 IS FIHISHED. COMPLETION CODE 0. CPU TIME USED 0.55 (SECONDS).
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SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 5.93 (SECONDS).

SECONDARY MODULE 000009 HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE U. CPU TIME USED 438.36 (SECONDS).

MODULE -SAS25 IS FINISHED. COMPLETION CODE U. CPU TIME USED 446.44 (SECONDS).
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CCCCCCCCCCC SSSSSSSSSSS
CCCCCCCCCCCCC SSSSSSSSSSSSS
CC CC S3 SS
CC SS
CC 33

CC SSSSSSSSSSSS
CC SSSSSSSSSSSS
CC SS
CC SS
CC CC SS SS
CCCCCCCCCCCCC S0SSSSSSSSSS3

CCCCCCCCCCC SSSS0SSSSS0

SSSSSSSSSSS CCCCCCCCCCC

SSSSSSSSSSS0 0 CCCCCCCCCCCCC
SS SS CC CC
SS CC
SS CC
3 3SSSSSSSSSS CC
3SSSSSSSSSSS CC

SS CC
SS CC

SS SS CC CC
SSSSSSSSSSSSS CCCCCCCCCCCCC

SSSSSSSSSSS CCCCCCCCCCC

0000000 7777777777777
003000000 777777777777

00 00 77 77
00 00 77
00 00 77
00 00 77
00 00 77
00 00 77
00 00 77

00 00 77
000000000 77
0000000 77

11 21 21

I1 22

11 22
11 22

11 22

1i 22

11311111 2222222'22222
11110011 '222-222222222

January 2015

AAAAAAAAA SSSSSSSSSSS
AAAAAAAAAA 3 S 3SSSSSSSSSSSS

AA AA SS SS
AA AA S3S
AA AA SS
AAAAAAAAAAAAA SSSSSSSSSSSS
AAAS.AAAAAAAA SSSSSSSSSSSS
AA AA SS
AA AA SS
AA AA SS SISAA A.A SSSSSSSSSSSS SAA AA SSSSSSSSSSS

AAAAAAAAA LL
AAAAAAAAA LL

AA AA LI
AA AA LL
AA AA LL
AAAAAAAAAAAAA LL
AAAAAAAAAAhaAA LL

AA AA LL
AA AA LL
AA AA LL
AA AA LLLLLLLLLLLLL
AA AA LLLLLLLLLLLLL

2- 2222222222
// 2222222222222

0/ 22 22
/ 322

// 22
// 22

// 22
// 22

// 22
// 22

// 2222222222222
// 2222222222222

22222222222
2222222222222

22

22

222:22

2222222222222
222222222222

22222222222 5555555555555
2222222222222 5555555555555
22 22 55

22 55
22 55

22 555555555555
22 5555555555555

22 55
22 55

22 55 55
222222222222 5555555555555
2222222222222 5555555555

EEEEEEEEEEEEE
REEEEEEEEEEEEE
EE
EE
EE
REEEEEEEE -

EEREEEEEEE
EE
EE
EE
EEEEEEEEEEEEE
EEEEEEEEEEEEE

11 /I

1111 II
11 /I

11 //

11 /I
11 II

11 //

11111113 //

7777777777777
777777777777
77 77

77
77

77
77

77

77
77
77
77

ppppppppppPP CCCCCCCCCCC
PPPPPPPPPPPP CCCCCCCCCCCCC
PP PP CC CC
:P OP CC

33 PP CC
PPPPPPPPPPPPP CC
PPPPPPPPPPPP CC
PP CC
PP CC
PP CC CC
PP CCCCCCCCCCCCC
PP CCCCCCCCCCC

55555505558 088088888888
5555555555555 08585800888588
59 55 38 88
99 95 00 88
99 59 88 08

5905550958599 888088888888
555535355595 888808885888

55 00 88
55 58 88
55 80 88

5595555555959 08858888888088
559550599995 550880088588

00030030 33333333333
0000000/0 33333332323323

00 /0 33 33
00 Ov 33
00 00O 33
00 00 333
00 50 333
00 00 33
00 00 33

00 00 33 33
0000000300 3333333333333
0000000 33333333333
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SSSSSSSSSSSS
SSSSSSSSSSSSS
SS SS
SS
SS
SSSSSSSSSSSS

SSSSSSSSSSSSS
SS
SS

SS SS

SS SSSSSSSSSSS
SSSSSSSSSSS

CCCCCCCCCCC
CCCCCCCCCCCC C
CC CC
CC
CC
CC
CC
CC
CC
CC CC

cc CCCCCCCCCCC
CCCCCCCCCCC

AAAAAAAAA
AAAAAAAAAAA

AA AA
AA AA
AA AA
AAAAAAAAAAAPAA
AAAAAAAAAAAAA

AA AA
AA AA
AA AA
AA AA
AA AA

LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LLLLLLLLLLLLL
LLLLLLLLLLLLL

EEEEEEEEEEEEE
EEEEEEEEEEEEE
EE
EE
EE
EEEEEEEEE
EEEEEEEEE
EE
EE
EE
EEEEEEEEEEEEE
SEEEEEEEEEEEEE

PPPPpPPPPPPPP
pPPPpPPPPPPPPPP

PP pp
pp pp
PP pp
PPPPPPPPPPPPP
PPPPPPpPPPPPP

pp
Pp
pp
pp
PP

CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC

CCCCCCCCCCCCC
CCCCCCCCCCC

PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: CSAS

CREATION DATE: 03/08/96

VOLUME: ENG

LIBRARY: G:\SCALE43\WIN NT\EXE ....

PRODUCTION CODE: CSAS

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 07/21/98

TIME OF EXECUTION: 12:27:7:3

0
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NAC-LWT CASK MODEL; E:XXON 9X9 - 2 WATER RODS 80 MIL CHANNEL

* PROBLEM PARAMETERS ....

LIS 27RGOUPNDF4 LIER.ARY
1S'Y 9 MIXTURES
MSC 9 COMPOSITION SPECIFICATIONS
TIM 4 MATERIAL ZONES
YE LATTICECELL GEOMETRY
MORE 'I 0/1 DO NOT READ/READ OPTIONAL PRAM-AETER DATA
MELN n FUEL SOLUTIONS

.... PROBLEM COMPOSITION DESCRIPTION "...

SC U02 STANDARD COMPOSITION
M•' MIXTURE NO.
VF 0.9500 VOLUME FRACTION
ROTH 10.9000 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

92000 1.00 ATOM/MOLECULE
92235 4.000 WT%
92238 96.000 WTN

8016 2.00 ATOMS/MOLECULE
END

SC ZIRCALLOY STAIDAA D COMPOSITION
M: 2 MIXTURE NO.
VF 1. 0'1000 VOLUME FRACTION
ROTH 6.56U0 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICR I 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

40302 1.0U) ATOM/MOLECULE
END

SC H20 STANDARD COMPOSITION
MI. 3 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

END

SC AL
nX
VF
ROTH
NEL
ICP
TEMP

END

SC SS30

VF
ROTH
NEL
ICP
TEMP

END

SC PB
M'E
VF
ROTH
NEL
ICP
TEMP

END

SC H20

VF
ROTH
NFL

ICP
TEMP

END

SC H20

1001 2.00 ATOMS/MOLECULE
9010 1.00 ATOM/MOLECULE

STANDARD COMFOSITION
4 MIXTURE 11.

1.(URU0 VOLUME FRACTION
2.7020 THEORETICAL DENSITY

I 1O1. ELEMENTS
I 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
13027 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
5 MIXTURE NO.

1.0000 VOLUME FRACTION
7.9200 THEORETICAL DENSITY

4 NO. ELEMENTS
0 U/I MI XTURE/COMPOUIID

293.0 DEG KELVIN
24304 19.000 WT%
25095 2.000 WT%
20304 69.500 WTS

2e304 9.U500 WT

STANDARD COMFOSITION

C MIXTURE NO.
1. 0090 VOLUME FRACTION

11.3440 THEORETICAL DENSITY
1 140. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DES KELVIN

82000 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
7 MIXTURE NO.

0.(000 VOLUME FRACTION
9.9982 THEORETICAL DENSITY

2 NO. ELEMENTS
1 0/1 MIYTURE/COMPOUND

293.0 DEG KELVIN
1001 2.00 ATOMS/MOLECULE

8010 1.00 ATOM/MOLECULE

STAIJIARY COMPOSITION
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MX
VF
ROTH
NEL
ICP
TEMP

END

SC H2O

VF
ROTH
NEL
ICP
TEMP

END

R MIXTURE NO.
0.000 VOLUME FRACTION
0.9902 THEORETICAL DENSITY

2 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
1u00 2:. 00 ATOMS/MOLECULE
001s 1.00 ATOM/MOLECULE

STAIDAPRD COMPOSITION
9 MIXTURE NO.

I. 0UU00 VOLUME FRACTION
0.9982 THEORETICAL DENSITY

2 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
1001 2.00 ATOMS/MOLECULE
8U16 1.00 ATOM/MOLECULE

.*.. PROBLEM GEOMETRY ....

CTP SQUAREPITCH CELL TYPE
PITCH 1.4529 CM CENTER TO CENTER SPACING
FUELOD 0.9055 CM FUEL DIAMETER OR SLAB THICKNESS
MFUEL 1 MIXTURE NO. OF FUEL
MMOD 3 MIXTURE NO. OF MODERATOR
CLADOD 1.0770 CM CLAD OUTER DIAMETER
MCLA- 2 MIXTURE NO. OF CLAD
CAFOR 0.0246 CM GAP OUTER DIAMETER
MGAP 9 MIXTURE NO. OF GAP

ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE i IS FUEL

ZONE 2 IS GAP
ZONE 3 IS CLAD
ZONE 4 IS MOD
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1NAC-LWT CASK MODEL; EFXXON 'DM9 - 2 WATER RODS 8' NIL CHANNEL

.......... DATA LIBRARY INFORM4ATION ...

SUIT VOLUME
NUMBER DATA SET NAME NAME UNIT FUNCTION

89 G:\scale43\DATALIB\FT89FO0l STANDARD COMPOSITION LIBRARY

912 G:\scale.l3\DATALIB\FTB2FO01 CROSS SECTION LIBRARY

11 D:\PROJECTS\BUR5-C-I\BWRFIN\I9HXlM\FTlSFS0l SHORT CROSS SECTION LIBRARY

R0 D:\PROJECTS\BU85-C-l\BWRFIIN\I9W]XM\FT90FOOI INPUT DATA DIRECT ACCESS

STANDARD COMPOSITION LIBPARY DATA

.. . .. . .. . .. . .....

UNIT NUMBER : 89

DATASET NAME G:\scale43\DATALIB\FTS9Fu00

LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBPARY

637 STANDARD COMPOSITIONS, 490 NUCLIDES

O90 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.

CREATION DATE: 6/30/95

CROSS SECTION LIBRAPY DATA

UNIT NUMBER : 82

DATASET NAME : G:\scaIe43\DATALIB\FT82FS01S

LIBPARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY

BASED ON ENDF-B VERSION 4 DATA
COMPILED FOR NRC 1/27/89

LAST UPDATED 08/12/94
L.M.PETRIE - ORPL

........ 0 IO'S WERE USED BEFORE READING KENO V DATA ........

........ 0i IO'S WERE USED READING THE KENO V PAPRIIETER DATA ........

. .1... -...... DATA READING COMPLETED S .1-1-....

........ C, IO'S WERE USED PREPARING THE FENO V INPUT DATA ........

........ 0 IO'S WERE USED LOADINLG THE KENO V DATA ........

........ 0 IO'S WERE USED LOADING THE DATA ........

.... 0 O'S WERE USED CHECKING THE KENO V GEOMETRY DATA
RESTART DATA HAS BEEN WRITTEN ON UNIT S5

........ 0 IO'S WERE USED WRITING THE KENO V - CSAS DATA ........

........ 0 IO'S WERE USED PROCESSING CSAS INPUT DATA ........

CONTROL MODULE CSAS25 IS COMPLETE.
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.NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 MIL CHANNEL

NUMERIC PAPRAMETERS

TME MAKDIM1JM PROBLEM TIME (MIN)

TBA TIME PER GENERATION (MIN) 0.50

CGEN NUMIBER OF GENIERATIONS 303

NPG NUMLBER PER GENERATION 1000

NSK NUMBER OF GENERATIONS TO BE SKIPPED 3

BEG BEGINNING GENERATION NUMBER 1

RES GENEPRATIONS BETWEEN CHECKPOINTS 0

XID NUMBER OF EXTRA 1-D CROSS SECTIONS 1

NBK NEUTRON BANK SIZE 1025

"NB EXTRPA POSITIONS 151 NEUTRON NADIR 0

INFB FISSION BANK SIZE 1000

• "FB EXTRA POSITIONS IN FISSIOII BAEK 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000

WTH WEIGHT HIGH FOR SPLITTING 3.0000

WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

N* RD STARTING P-A1DOCM NUMBER BB827100C01

0NB NUMBER OF D.A. BLOCKS ON UNIT 8 2005

S4LB LENGTH OF D.A. BLOCKS OD UNIT 5 512

ADJ MODE OF CALCULATION FORWARD

INPUT DATA WRITTEN OS RESTART UNIT NO0

BI1NARY DATA INTERFACE YES
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NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 MIL CHANNEL

LOGICAL PARAMETERS

P' UN EXECUTE PROBLEM AFTER CHECKING DATA

- - FLY COMPUTE FLUX

SMU COMFUTE AVG UNIT SELF-MULTIPLICATION

MKU COMPUTE MATRIX K-EFF BY UNIT NUMBER

* CKU COMPUTE COFACTOR K-EFF BY UNIT NUMBER

FM)) PRINT FISS PROD MATRIX BY UNIT NUMBER

MKH COMPUTE MATRIX K-EFF BY HOLE NUMBER

CKH COMPUTE COFACTOR K-EFF BY HOLE NUMBER

FMH PRINT FISS PROD MATRIX BY HOLE NUMBER

HHL COLLECT MATRIX BY HIGHEST HOLE LEVEL

• AMY PRINT ALL MIXED CROSS SECTIONS

: ** XSI PRINT I-D MIXTURE X-SECTIONS

XIS2 PRINT 2-D MIXTURE X-SECTIONS

KAP PRINT MIXTURE ANGLES 6 PROBABILITIES

PRI PRI NT FISSION SPECTRUM

FID PRINT EXTRA I-D CROSS SECTIONS

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

PLT PLOT PICTURE MAP(S)

FDN

NUB

MKP

CKP

FMP

MKA

CKA

FMA

HAL

FAR

GAS

PAX

PWT

PGM

BUG

TRK

COMPUTE FISSION DENSITIES

COMPUTE NU-BAR & AVG FISSION GROUP

COMPUTE MATRIX E-EFF BY UNIT LOCATION

COMPUTE COFACTOR K-EFF BY UNIT LOCATION

PRINT FIBS PROD MATRIX BY UNIT LOCATION

COMPUTE MATRIX K-EFF BY ARRAY NUMBER

COMPUTE COFACTOR K-EFF BY ARRAY NUMBER

PRINT FIBS PROD MATRIX BY ARRAY NUMBER

COLLECT MATRIX BY HIGHEST ARRAY LEVEL

PRINT FIS. AND ANS. BY REGION

PRINT FAR BY GROUP

PRINT XSEC-ALBEDO CORRELATION TABLES

PRINT WEIGHT AVERAGE ARRAY

PRINT INPUT GEOMETRY

PRINT DEBUG INFORMATION

PRINT TRACKING INFORMATION

NO

NO

YES

NO

NO

NO

NO

NO

NO

NO *

NO

NO - -

NO

NOi.

PARAMETER INPUT COMPLETED

........ 0 IO'S WERE USED READING THE PARAMETER DATA ........

.*....... .DATA READING COMPLETED ...............

NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 MIL CHANNEL

.... ADDITIONAL INFORMATION .

IUMBER OF ENERGY GROUPS 27

1O. OF FISSION SPECTRUM SOURCE GROUP 1

NO. OF SCATTERING ANGLES IN XSECS 2

ENTRIES/iJEUTROG IN THE NEUTRON BANK 19

ENTRIES/NEUTRON IN THE FISSION BANK 12

NUMBER OF MIXTURES USED 9

NUMBER OF BIAS ID'S USED 1

NUMBER OF DIFFERENTIAL ALBEDOS USED I

TOTAL INPUT GEOMETRY REGIONS 24

NUMBEP OF GEOMETRY REGIONS USED 24

LAR-,GEST GEOMETRY UNIT NUMBER 6

LARGEST ARRAY NUMBER 1

USE LATTICE GEOMETRY

GLOBAL ARPAY NUMBER

NUMBER OF UNITS IN THE GLOBAL X DIR.

NUMBER OF UNITS IN THE GLOBAL Y DIR.

NUMBER OF UJITS IN THE GLOBAL Z DIR.

USE A GLOBAL REFLECTOR

USE NESTED HOLES

NUMBER OF HOLES

MAXIMUM HOLE NESTING LEVEL

USE NESTED ARRPAYS

NUMBER OF ARRAYS USED

MAX-IMUM ARRAY NESTING LEVEL

YES

0

0

YES

YES

22

NO

+E BOUNDAGY i' COIJDITION N2 -X BOUNDARY CONDITION H20 -.

.i "OUIIARY' C0ICDITION H20 -Y BOUNDARY CONDITION H20 -

"*P+Z BGUIJEARY CONDITION PER -X DOUNDAR' CONDITION PER.
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"1AC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 MIL CHANNEL

. . . .... SPACE ADD SUPERGROUP INiFORMATION D. .

* -* 100000 WORDS IS THE TOTAL SPACE AVAILABLE.

34647 WORDS WERE USED FOR lJON-SUPERGROUP STORAGE.

65353 WORDS OF STORAGE ARE AVAILABLE FOR SUPERGROUPED DATA.

99458 WORDS OF STORAGE ARE AVAILABLE FOR CONSTRUCTING THE SUPERGROUPS.

65292 WORDS OF STORAGE ARE AVAILABLE TO EACH SUPERGROUP.

1576 WORDS ARE NEEDED FOR THE LARGEST GROUP. *

36466 WORDS OF STORAGE IS SUFFICIENT TO RUN THIS PROBLEM.

÷ 51430 WORDS OF STORAGE WILL ALLOW THE PROBLEM TO RHUN WITH ONE SUPERGROUP.

51872 WORDS OF STORAGE WILL BE USED TO RUN THIS PROBLEM.

STARTING ENDING XSEC ALBEDO TOTAL
SUPERGROUP GROUP GROUP LENGTH LENGTH LENGTH

1 1 27 2764 544 16854

........ 0 IO'S WERE USED IN SUPERGROUPING ........

........ 0 IO'S WERE USED LOADING THE DATA ........
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NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 MIL CHANNEL

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEMMEDIA BIAS
HUM IDREGION;

UNIT

FUEL PIN CELL

1 CYLINDER

2- CYLINDER

3 CYLINDER

4 CUBOID

WITH H20

1 1

91

3 1

RADIUS =

RADIUS =

RADIUS =

+X =

0.45280

0.46230

0.53850

0.72640

+Z = 10.000

+Z = 10.000

+Z = 10.000

-X =-0.72640

-Z = -10.000

-Z = -10.000

-Z = -10.000

+Y = 0.71640

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

-Y =-0.72640

X

X

+Z

0. 00000

0.00000

0.00000

10.000

Y

Y

-Z

0. USC'S0

0. 00000

0. 0000

-IU1.0(00

UNIT 2 -----

WATER ROD CELL - WITH H20

1 CYLINDER 3 1

2 CYLINDER 2 1

3 CUBOID 3 1

RADIUS = 0.46230 4Z = 10.000 -Z = -10.000 CENTERLINE IS AT X

RADIUS = 0.53850 +Z = 10.000 -Z = -10.000 CENTERLINE IS AT X

+X = 0.72640 -X =-0.72640 +Y = 0.72640 -Y =-0.72640 +Z

1

2

3

4

3

4

ARPRAY NUMBER

CUBOID

CUBOI D

CUBOID

ARRAY NUMBER

CUBOI '

CUBOID

CUBOI D

3

2

3

i

I

1

+:,

+:•

----- UNIT 3 EXTERNAL TO LATTICE I ----

X = 6.5376 -X = -6.5376 +Y = 6.5376 -Y = -6.5376 +2

X = 6.7031 -X = -6.7031 +Y = 6.7031 -Y = -6.7031 +Z

O = 6.9063 -X = -6.9063 +Y = 6.9063 -Y = -6.9063 +2

X = 7.3025 -X = -7.3025 +Y = 7.3025 -Y = -7.3025 +Z

----- UNIT 4 EXTERNAL TO LATTICE 1

= 6.5376 -X = -6.5376 +Y = 6.5376 -Y = -6.5376 +Z

X = 6.7031 -X = -6.7031 *Y = 6.7031 -Y = -6.7031 +Z

X = 6.9063 -X = -6.9063 +Y = 6.9063 -Y = -6.9063 +z

X = 7.3025 -X = -7.30325 +Y = 7.3025 -Y = -7.3025 +Z

NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 MIL CHANINEL

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

0 . O)0OtL0

0. 00000

10.000

i1.000

10.000

10. 000

10.000

10.000

10.000

1Ic.O000

-Z

-Z

-Z

-Z

-Z

-Z

Y = 0.00000

Y - 0.00000

-Z = -10.000

-10.000

-10. 000

-10. 000

-10. 000

-10. 000

-10. 000

-10. 000

1 ++

3 1 +o

1 0 +:•

3 1 +1

Z

Z

Z

Z

MEDIA BIAS
NUM I1DREGION

1 CYLIND1ER

HOLE NUM4BER

HOLE RO.Y4BER

2 CYLINER

3 CYLINIDER

4 CYLINDER

5 CYLINDER

O CYLIIDER

7 CYLINDER

4 1 RADIUS =

I AT X=

2 AT X=

3 1 P-ACDIUS =

5 1 PADIUS =

0 1 RADIUS

16. 827

-7. 4613

7.4613

1c. 986

18.891

33.496

36. 544

49.244

49.854

Y+z

+Z

-Z

+Z

+Z

+Z

= 10. 000

= 0.00000

= 0. 00000

10. 000

10.000

= 10,000

= 10.000

1i0.000

= 10. 000

UNIT 5

-Z = -10.000

Z 0.n'000A

Z = 0.00000

-Z = -10.000

-Z = -10.000

-Z = -10.000

-Z = -10.000

-Z = -10.000

-Z = -10.000

CENTERLINE IS AT X -

IS UNIT NUI-IBER 3

IS UNIT NUMBER 4

CENTERLINE IS AT X =

CENTERLINE IS AT X =

CENTERLINE IS AT X -

CENTERLINE IS AT X -

CENTERLINE 10 AT X -

CENTERLINE IS AT X -

Y = 0.00000

5

7

5

0. 00000

0. 00000

0. 0('(u0(

0. 000 00

0.0 uu0w0

Y

Y

Y

0. (I 01oo

o. 00I o o11 0

0. 00001

0. 00000

c). U U U U

I

1

I

RADIUS =

RADIUS =

RADIUS =

NAC-LWT CASK MODEL; EXXON 9`9 - 2 WATER RODS 80 MIL CHANNEL

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEMMEDIA BIAS
NlUM IDREGION

I CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMOBER

4

5

I RADIUS = 314.

AT X = 0.000

AT X = 0.000

AT X = 86.4

***...* . ......." ' ..'" GLOBAL ..................
UNIT 6

00 +Z = 10.000 -Z = -10.000 CENTERLINI

00 Y = 0.00000 Z = 0.00000 10 UNIT NT

00c Y = 99.800 Z = 0.00000 IS UNIT NI

30 Y = 49.900 Z = 0.00000 IS UNIT NI

E IS AT -- 0.(01000

UIBER 5

UIBER 5

UMBER 5

Y = 0.00000
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HOLE NU4BER

HOLE NIUMBER

HOLE NUMBER

HOLE NVMBER.

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE N•MBER

HOLE NUMBER

HOLE NTMBEPR

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUIMIIBER

HOLE NUMBER

HOLE NUTMBER

HOLE NUMBER

2 CUBOID

H AT :

7 AT X

H AT X

0 AT :

10 AT X

11 AT X

12 AT 0

13 AT X

14 AT X

15 AT ,

16 AT X

17 ATf

10 AT 0

19 AT X

"-6. 43o

0. 00000

-6 E.4 30)
-8{6.43i0

-0-.430

172.05

172.00

172.00

86. 4030

-OH.430

-172. HO

-172.06

-172. 00

-80. 430

259.29

314.u0

O - -4. 900

i' - - 8n.80

Y = -49.900

Y = 40.900

Y = 100. 0

0 - 149.70

" 9 a 0.800

y -1,'. OUfOOU)

Y = -99.H8O

Y= -149.70

Y - -199.60

Y = -149.70

Y - - 9.880

y = 0.0OOO0

Y = 99.800

Y 149.70

4 = 4q.90H

-y - -314 .00

S

S

z

S

S

Z

Z

Z

Z

z

Z

Z

0 . 000

0). O'U00

0. 00000

0. 0 0 I1I1,

0. 0,'7030c0. 00000

0. 00000

0. 0000

0. 001001

0. 00000

0.00000

c. noOnno0. ('0000

0.0O0000

0. 00000

0.00000

314.00

IS UN11IT NUMBER

IS UI1IT NU4BEF.

IT UNIT lUMBER

IS UNIT NLMBEP

IS UNIT NUMBER

IS UNIT NUMIB4ER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBEP

IS UNIT NUM4BER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUL4BER

IS UNIT NU1MBER

IS UNIT NUMBER

IS UNIT NUMBER

-Y - -314.00

5

5

5

5

5

5

5

210

21

AT X

AT X

AT X

8.H

5

10. = 0o01I -2 = -10.000

IAC-LWT CASH IMOLEL; E 9:,I. 0:9 - 2 WATER RODS 8H MIL CHA14NEL

UNIT OFIENTATIONi DESCRIPTION FOE, ABRAY 1

1 TO 9 LEFT TO HIGHT Y ROW 1 TO 9 BOTTOM TO TOPI LAOEB 1, 0XCOLOSSI$

11111111i

111112111

011121111

111111111

1111111i1

111111111

1i1i11111
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NAG-LWT CASK MODEL; EXXON 9E9 - 2 WATER ROf•DS 8) MIL CHANNEL
VOLUMES FOR THOSE UNITS UTILIZED IN THIS BRRBLEM

GEOMETRY
UNIT REGION REGION VOLUME

3

3

1 1. 29823E+31 CM
S S. 46222CE-0l -M '3

3 4 .79162E+0 CMI13

4 2. 39924E+-] CMGU-S

5 1.34285E+01 CMN"3
c 4.79162E+00 CM 3
7 2.39924E-+ci CM-3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

3

9
i03

II

3.419221E03 C4-13
1.75307E+S2 CMI3
2.21234E+102 CH**3
4.N)3C2E+02 CM-'3

CUH-R. LAT I VE
VOLU•lE

1.2IE253E+01 CM"3
1.342-5E+01 CM 3
1.8YTSIE+0S1 CM*"3

4.2212SE-01 
GUM v

1. 34285E+01 Cl-N 3

1.:82201E+I CM'I3
4.22136E+,S CM-3

9 IS Al ARRAY PLACEMENT BOUNDARY REGION

3.41922E+03 CMl-3
3.59452E+53 CM :3
3.81571E+113 CM 43
4.26612E+03 CM-43

12 IS Al ARRAY PLACEMENT ROUNDARY REGION

3.41912E+53 CM":3
3.59452E+33 CM*13
3.81576E+03 CM1-3

4.26612E+03 CM-S

1.77919E+04 CHV 3
1.91291E+04 CM":3

2.24235E+04 C143
7.04975E+04 GM...
8.39110E+04 CHM"3
1.52367E-+ 05 CM 3
1.5C163E+05 CM-13

6.19497E+6.- CM"3
7.87rE -116 CM-M3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

4
3

4

5
6
7

12
13
14
15

16
17
18
19

21

3.41922E+53 CM::3

I.75557E+2 UCM' 3
2.21234E+12 CM..3

4.503362E+÷2 O-' 3

9. 25953E+03
3.37353E+02
4 .29436E,+3
4,.8740E+04

. 34136E+14
6.84563E+04
3. 79567E,03

CM* 3
CM-3

-M. -3
GM" *3

1 '3 3.07171E+06 CM"3
2 24 1.69271E+06 CM 3

UNIT USES REGION MIXTUPE TOTAL VOLUME

1 3160 1

3
4

3 20 1

2
3

4

3
4

5
6
7

3

4. 570R.L)E+14 CM .3
1. 72+47E+03 CM -3
1.51415E+04 CM"3
7.5b161RE+4 CM 3

1.07452E+-3 CM:l3

3.9332qE0-2 CM '3
1.91939E+03 CM."3

C.83643E+154 CM*I 3
3 3.50614E+53 CM1 3
- 4 .4 2469E+5( CM :3
3 9.5C723E+43 TM 3

C.93S43E+04 -M1'3
3 3.50614E+03 CM"S3
- 4.42469E+03 CMG 3
3 9.05723E+U3 GM-2

4
3

1. 65191E+5 CM*l2
6.747:IEE+03 CM*-3
9.56872E+N4 GM' 3
9.:4147.E+*05 Cli- *3

2.CC272E+Q5 GM"-3
1.36913E+6 CM":3
7. 9134E+:4 CM-3

S 8 3.01711E+.06 CM-M3
2 p 1. 69271E+06Y -MG 3

TOTAL MIXTURE VOLTI-IES
MIXTURE TOTAL VOLUME

3
4
5
6
7
8
9

4 . 57595E+U4 GM 3
2.4374-E+04 CMH3
1. 1 1584E +05 CM- 3

8.8519TE-+5 CH-" 3
4. 3UC72E-+.5 CI1 -3
9. 61471E+5 C1, 3
1 .369I3E+ + C143
4 .7Y442E-06 C"3

1. 72-07E+03 Cil - 3

MASS (G)
4 . 23u51E-Y5
I1. 5 998-5E5-.4
1. I03382E+05

5. 00385E+05
3. 410C17E+0-
1 . SOUThE- 47

1.366621-14
4. 755711-14
1 7'292E+0Y

BIASINGll I NFORMATICII

- A DEFAULT WEIGHT OF 0.50f WILL BE USED FOR ALL RIAS IOT.
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........ 0 IO'S WERE USED IN KENO-V BEFORE TRACKING ........

........ 0.C.0833 MINUTES WERE USED PROCESSING DATA. ........

VOLUME FRACTION OF FISSILE MATERIA-L IN THE CORE= 1.30338E-02

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
tA= 3.14000E+02 -Y=-3.14000E+02 +Y= 3.14000E+02 -Y=-3.14000E+S2 +Z= 1.SOSSOE+OI -Z=-I.OG00SE+G1

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNED OFF

KENO MESSAGE NUMBER K5-I05 -. . WARNING, ONLY 148 INDEPEIIDENT STARTING POSITIONS WERE GENERATED.

852 ADDITIONAL STARTING POINTS WERE PICKED FROM THE INITAL DISTRIBUTION.

0.45350 MINUTES WERE REQUIRED FOR STAPTING. TOTAL ELAPSED TIME IS 0.46933 MINUTES.
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NAC-L8T CASK MODEL; EX.XON 9X'9 - 2 WATER RODS 80 NIL CHANNEL

GENERAT IlON
OKE!NEPATIOn K-EFFECTIVE

KENO MESSAGE NUMIBER K5-132
1 9. 01189E-R1
2 9.28035E-01

KENO MESSAGE NUMBER K5-132
3 8.92323E-01
4 9.34444E-01
5 9.07684K-S0
6 9.48055K-01
7 8.92456E-01
8 9.27400E-01
9 9.278652E-1
S0 9.14856E-01
i1 8.96192E-01
12 8.97511E-01
13 9.10384E-01
14 9.30904E-01
15 9.47282E-01
16 9.07252E-01
17 9.01455E-01
18 8.88184E-01
19 8.9681K-I01

20 9.40758E-D1
21 9.02359E-01
22 9.53151E-01
23 9.22802E-S0
24 9.32954E-01
25 9.47018K-S0
20 9.36387E-i1
27 9.64685EK-S
20 9.41932E-01
29 8.41174E-01
30 9.43159E-01
31 9.11565E-01
31 9.11421E-O1
33 9.11966E-01
34 9.17329E-01
35 8.90667E-01
36 9.29267E-O1
37 9.38488E-S1
38 9.15709E-01
39 9.11158E-O1
40 8. 9236 E05
41 8.91023E-O1
42 9.11460E-l1
43 8.81758E-01
44 8.89869E-0O
45 8.88130E-S0
46 9.54337E-S1

47 9.32707E-01
48 9.25099E-01
49 9.04156E-01
50 9.52327E-01
51 9.26219K-01
52 9.38677E-01
53 9.59202E-01
54 9.34213E-01
55 9.23051E-OS
56 9.43534E-01
57 8.995O8ES01
5O 9.47481E-O1
59 9.19294E-01
60 9.33921K-01
61 9.04019-G01
62 9.03335E-01
63 9.43630E-0S
64 9.15463EK-1
65 9.27783E-01
66 9.64049E-01
67 9,52222K-OS
68 9.38790E-01
69 9.39284E-01
70 9.180211-)1
71 9.09255K-O1
72 9.85449K-O1
73 8.82877E-S1
74 9.20326E-01
75 8.82683E-01

76 9.51438E-01
77 9.20571E-01
78 9.38215E-OS
79 9.19033E-01
80 9.20555EK-0
81 9.21486E-01
82 9.18215E-01
83 9.27842-G01
84 9.11448K-E0
O5 9.03452E-G1
80 9.261899-01

07 9.32008E-OS
88 9.32844E-O1
99 9.37330E-n1

NAC International

ELAPSED TIME
MINUTES

WAP11ING .... ONLY
4.86167E-01
5.07167E-01

WAP.1ING .... ONLY
5.29167E-01
5.50167E-01
5.73000E-01
5.9600KE-01
6.18833E-01
6.39833E-01
6.62833E-01
6.83833E-01
7.08667E-01
7.27833E-01
7.49667E-S0
7.726(7E-01
7.93667E-01
8. 15667E-01
8.37667E-01
8.59667E-01
8.83333E-01
9.07167E-01
9.30167E-01
9.52000E-01
9.75000E-01
9.96833E-01
1.01883E-00
S. 4183E+00
1 .06367EK.O
1. 08483E+00
1.10767E+00
1.12967E+00
]:. 15350E+00
1.17633EK01
1.1 9917E+00
1.22300E+00
1.24500E+00
1.26783E*00
1. 29167E+00
1. 314 50E+00
1.33933E+00
1.36133E+SO
1 . 3850K'E+SO
1 . 40700E+00
1. 42983E+SO
1.4 5183EK+ 00
1.47567E+00
1. 49850E +'00
1.52050E+00
1.54350E+00
1.55533E+00
S.58733E+00
1. 60933E+00
1.63217E+00
1.65517E+00
1.67700E+00
0.70050E+00
1 . 7228 '3E 00
1.74 667E+'0
1.76867E+00
1.79067E+OO
1.81350E+00
1. 8333E+00
1.85833E+00
1. 88117E+00
1. 90317E+00
1. 9270KE+OS
1.9490KE+00
1.97100E+00
1.99383E+00
2.0 1583E+00
2.03867E+CO
2.n025CE+0KS
2.00350E+CO
2.15733E+1K
2.31017E+00
2.15217E+00
2.17417E+00
2. 9617E+00
2.21900E+00
2. 24183E+00
2.26483E+00
2. 28667E+0D
2. 30967E+00
2.23250E+00
2.35450EK00
2. 37650E+0 0
2.933E2+O00
2.42217+00
2.44417EK+0
2.40717EK00

AVERAGE
C-EFFECTIVE

976 INDEPENDEIIT
1. 00S0CE+OS0
S. 0OOOE+O0

994 INDEPENDENT
8. 92323E-Ul
9.13383E-01
9.11483E-S1
9.20626E-01
9.14992E-01
9.17060KE-Si
9.18573E-01
9.18109E-01
9.15673E-SO
9.13857E-01
9.13541E OK-
9.14988E-S0
9.17473E-01
9. 16742E-S1
9.1 5723E0-1
9.14002E-01
9.12991EK-O
9. 14534E-01
9. 13893E-01
9. 5856E56-01
9.16187E-01
9.16949E-01
9.18282-O01
9. 19037E-OS
9. 2082KE-O1
9.21689K-l0
9.122395K-OS

9.23137E-OS
9.22738E-SU
9. 22360K-SO
9.22025E-O0
9. 21878E-01
9. 20933K-1
9.211 78E:0-
9.2 1672E -0
9.21507E-01
9. 21227E-S0
9. 20464E-SI

9. 19709E-O1
9.19503E-nG
9.18582E-O1
9.17999E-O1
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8.75690E-01
9.00232E-01
9.03079E-01
9.40959E-01
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9.3B524E- 31

9.16034E-01
9.19902E -01
9.04315 E-01
8.89 9191E-01
8. 768 6 9E-01
9.2 1744 6-01
9.29411E-011
9.,28569E-01
9. 54 092-01
9.14894E-01
9.92940E-01
9.15062E-01
9.34626E-01
9.30755E-01
8.84656E-01
8.97894E -01
8.83584 E-01
8.90514E -01
9.4075 5E-01
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9.37974E-01
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9.12638E-01
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9.22585E-01
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263

274
275

266
267
268

269
270
271

273
27 4

'77
278
279

9.33264E-01
9.04862E-01
9.27530E-01
9.02055E-01
9.67078E-01
9.60754E-01
9.25350E-01
9.82945E-01
9.364332E-01
9.52149E0-01
9.50764E-01
9.074 13E-01
9.287600-01
9.07747E-01
9. 219060E-01
9.25988E -01
9. 29846E_-01
9.15257E-01
9. 08503E-01
9. 0062E-0 1
9.08777E-01
9.02570-0 1

9.235000-01
8.96954E-01
9.091600-01

9.25769E-01
9.02445E-01
9. 04909E-C'1

9.10047E-01
8.6889E0-01
9.45750E-01
9. 32390E -01
9.43201E-01
9.35512E-01
8.85614E-01
9.814 17E-01
9.44546E-01
9.39459E-01
9.104040E-01
9.18697E-01
8. 84000E-01
9. 02204E-01
9.24094E-01
9.02574E -01
9.26555E-01
9.24029E-01
9.20599E-01
9.34938E-01
9.27772E-01
9. 2 612 6E-01
8.98642E-01
8.87684E -01
9.32308E-01
8.85845E-01
9.39433E- 01
9.06601E0-01
9.27072E-01
9. 23204E -01
9.56460E-01

.554488E-01
9.53238E-01
9.40665E-01
8.89099E-01
9.59811E-01
9.36168E-01
9.12594E-01
9.11767E-01

9.12741E-01
8.8152)0-C'
9.43794E-01
9.35168E-01
9.50770E-01
9. 01853E0-01
9.25094E-01
8.87971E-01
9.16477E-01

9.24263E-01
8.86397E-01
9.15748E-01
9. 21627E-01
9.27530E-01
9.43546E-01
9.60302E-01
9.05761E-01
9.55820E-01
9.09560E-01
9.21786E-01
q.16804E-01
9.07458E -01
9. 00971E_-01
9.26201E-01
9.20443E-01
9.20281E_-01
9.24639E-01
9. 618909-01

4.62200E+00
4.64493E+00
4.66763E0+0
4.69067E+00
4.71167E+00
4.73367E+00
4.75650E+00
4.77950E+00
4.80233E+00
4.92617E000
4.84 900-+00
4.87183E+00
4.89567E+00
4 .91767E+0C'
4.94150E+00
4.96533E+00
4.98733E+00
5.01017E+ 00
5. 03400E+00
5.05683E+00
5.07833E+00
5.10167E+00
5.12367E+00
5.14650E+00
5.16850E+00
5. 19050E+'10
5.21433E+00
5.23717E+00
5.26000E+00
5.28300E+00
5.30483E+0U
5.32000E+00
5.34800E+ 00
5.37083E+00
5. 39367E + 00
5. 41567E + 00
5.413767E+00
5.46150E+00
5. 48433E+00
5.50717E+00
5.53100E+00
5.55383E+00
5.57767E+00
5.60067E+00
5.62350E+00
5.64633E00
5.66917E+00
5. 69117E+00
5.71500E0+0
5.737830E00
5.75983E+00
5.78283E+00
5.80567E+00
5.92950E+00
5.65133E+00
5.87433E+00)
5.8 9917E+C''
5.92183E+00
5. 94393E+CO
5.967-7E+0U
5.98967E+00

6. 01137E+0''
6.03+33E0+O
6. 05917E+ +0,
C. '8''33E+'0O

: 104'I00E+0l
F 1 790E+00
C 155083E+0'
G 17367E0+0

.1+r9650E+00
6 .1933E+00
6241330+00
6.26433E+0
0. 28617E000
6. 310000E00
6.33200E+00
6.355030+00

6.37867E+00
6.40150E+00
6.423500+00

6.44650E+00
6.46933E+000
6. 491330+ 00

6.51417E+90
6 53700E+00
6.55900E+00
6 .58200E+00
6 604+83E00
6.62'87E+00
C. 65050E+00
6.7067E+00
S6.9367E+00
-. 71733E+00

F 740-'E+00

.76'23 E+00

9.22352E-01
9.22257E-01
9.22285E-01
9.22177E-01

9.224170-01
9. 22621E-01
0.226350-05
9.229520-01

9. 2302 3E -01
9.23175E-01

9. 23310E -01
9.23236E-01
9.232640-01
9.231850-01

9.23178E-019.23193E-01
9.2322 6E-01

9 .3186E-01
9. 231130-01
9.23039E-01
.22968E-')1

3.22868E-01
9.12871E-01
9.227460-01
9.2269 0-01
9. 12 69 5E-01
9.22598E-01
9.225140-01
9.22457E-01
9.22205E -01
9.22315E-01
9. 223 62E-01
9.22459E-01
9. 22520E C-01
9.22350E-01
9. 22621-01
9. 2 2721-01
9.22797E-01
9.22741E-01
9.2 2723E-01

9.22549E-01
9.22458E-01
9.22465E-01
9.22377E-01
9.22396E-01
9.22403E-01
9.22395E-01
9.22450E-01
9.22473E-01
9.224090-01
9.2?386E-01
9.222390 -01
9.222810-01
9.221270-01
9.222000-01

9.22134E-01
9.22155E-01
9.22159E-01
9.22310FE-01
9.22443E-01
9. 1569 _-01

.'22644E-01

9.22507E-01
q ,.58E+_-01
9.22713E-01

-01
9. 2589E-01
9 .2265E-01

q.225110E-01
+.22560E-01

q +-671E-01

0.22590CE- 01
9.22599E-01

9.22465E-01
9.22441E-01
9. 22 4 6E -01
9.223100-01

9.22285E-01
9.22282E-01
9.223020-01
9.22303E-01
9.225260-01
9.22463E-01

9.2256E0-01
9.225398-01
9.2253, _-01

9. 225150-01

9.22459E-01
9.22380E-01
9.22431E-U1
9.224E23-01

q.22416E-01
9.22460E-01

. 22 602 -01

1.60310E-03
1.59719E-03
1.58879E-03
1.58397E-03
1.59366E-03
1.59823E-03
1.58982L-03
1.61297E-03
1.60605E-03
1.604850-03
1.60290E-03
1.59672E-03
1.58877E-03
1.58262E-03
1.57458E-03
1.56667E-03
1.55914E-03
1.55183E-03
1.54582E-03
1.53995E-03
1.53396E-03
1.52969E-03
1.52221E-03
1.52002E-03
1.51409E-03
1.50686E-03
1.50276E-03
1.49796E-03
1.491900-03
1.50619E-03
1.50317F-03
1.49687E-03
1.49304E-03
1.48734E-03
1.49021E-03
1.50790E-03
1.50433E-03
1.49941E-03
1.49366E-03
1.48703E-03
1.49050E-03
1.4 8661E-03
1.480000-03
1.47606E-03
1.46967E-03
1.46323E-03
1.45684E-03
1.45152E-03
1. 44541E-03
1.43925E-03
1.43671E-03
1.43822E-03
1.43273E-03
1. 43498E-03
1.43077E-03
1.42626E-03
1.42043E-03
1.414500-03
1. 4 16155E-03
1.41704E-03
1.41687E-03
1.41300E-03
1.413670-03
1. 4 1625E-03
1.41157E-03
1.:401646E-03
1.40148E-03
1.39642E-03
1.40044E-03
1.39745E-03
1.39281E-03
1.391750-03
1.38809E-03
1.38329E-03
1.38447E-03
1.37929E-03
1.37397E-03
1.37568E-03
1.37063E-03
1.36539E-03
1.36033E-03
1.35756E-03
1.35997E-03
1.35632E-03
1.35699E-03
1.35279E-03
1.34776E-03
1.34292E-03
1.33911E-03
1.33652E-03
1.33257E-03
1.32772E-03
1.3229I1-03
1.31985E-03
1.32 174E _-03

O.00000+O00
0.000000E00
0.00000E+00
0.000000E00
0.000000+00
0.000000E00
0.00000+O00
0.00000E+00
0. O00000E00
0.000000E00
0.00000E+00
0.00000E+00
0.00000E+00
0. 000000+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000000+00

0O.0000E+00
0.00000E+00
0.00000E+00
0.00000E+O0
0. 000000+00

0.00000E+00
0.000C00E+00

0.00'00 0E+1'0
0.000 00E+00

0.00000E+00

0.0000E+00

0O.0000E+00
O.00000E+00
0.000000E+00
0. O0000E+00
0.00000E+00
0.00000E+00
O.00000E+00
O.00000E+00
O.00000E+00
0. 000000+00

0.00000E+00
0. 00000E+00
0. 00000+O00
0.00000E+00
0.000000+00

0. 0C0000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000000E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00

0.00000E+00
0.00000g+00
0.000000+00

O.00000E+00
0.00000E+00

0. 00000E+ 00
O.O,0000E00+ 00

0. 000000+00
0. 00)00E+00

0.00500E+00
0.000000+00
+ .00000E+00
0.00000E+00

0.O0000E0+ 00
0. 0050 00E00

"O.)O00E+O0j

0.000000+00
O. 0000 0E+00
0. 000000E00
0. 00000E+00
O.00000E+00

0.000000+00
0.00000E+0
0.00000E+00

0.000000+00
0 .O0000E+O0
0.00000E+00
0. 00000E+00
0.00000E+O0
0.000000+00
0.00000E+O0

0. 00000-E00

0.000000-00
0.000000E+O
O.00000E+00
0.00000-+00
0.00000E+00
0.00000E+00
0.000004+00

O.050000E00

0.000000+00
0.00000E+0
0.00000E+0
0.000000+00
0.00000E+00
0.00000E+00
0.000000-00
0.000000+00
0.000000+00
0.00000E+O0
0O.0000E+00

0.000000+00
0.0OOOE+00
0.00000E+00
0.00000E+00
0.0000.00
0.00000+O00

0.00000E+00

0.00000E+00
0. 00000E+00
0. 00000E+00
0. 000OE+00
0.00000D0,0
0.00000E+00

0.00000E+05
0.000000+00
0. 00'100E+00
0.000000-00
0. 00000C 000
0.00000E+00
0.000000+000

0.000000+00
0.000000-00
0.000000+00
0.000000+00
0.00000E+00
0. 00000E+00

0.000000+00
0.00000E+00
0.000000+00
0.000000+00
0.000000+00
0.000000+00
0.00000E+00
0.00000E+00
0.000000+00
0.000000+00
0. 0000E+00
0.00000E+00

0.000000+00
0.000000+00
'3.O00000÷0+0
0.00000E+00
0.00000E+00
0. 00000E+00
0.00000E+00

O.O0000E+O0

0. 00000E+00
0.00000E+00

'. O00000E+ 0C
0.OO000E +00
0. 00000E+00

0. 00000E+000. 0000'0E+0-0
O.00000E+00
O.00000E+0O
0.00000E+00
O.00000E+00
0.00000E+00

0O. OCOOOE+O0

C'. O0000g+00
'). 0000'0CE+''
0.O0000E+O0
O.O00000E+0
O.00000E+00
0.00000E+00
O.00000-E+00
0.00000E+00
0.00000E+00
0.00000E+00

0.000000+000.O0000E+O0
0.00000E+00

0. 000000+00)0.00000E+O0
0.00000E+00

O.00000+O00
0.000000+00
0. 00000E+00
0.0000000

O.00000+O00

0. 000000+00

0.000OOE+0O
0. 00000E+ 00
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280
280

282
283
284
285
286
287

288
289
290

291

283

294
285

296
197

298
388

300
301
301
303

9.12592E-01
9. 54083E -01
9. 53818E-01
8. 976142 -01
9ý.19540-01
9. 2195E2-uI
9.34 111E -01
9. 3684988-01
0. 22G43E-01
9. 31979E-01
9. 28 679E -01
9.469202-01
9.096015E-01

. 99597E-01
0.32222E-01
9. 65427E-01
8.93684E-01
9. 39107-•I1
9. 29070E-01
8. 85026E-01
9.44079E-01
9.33244E- 01
9.49263E-01
9.34646E-01

6.78417E+00
6.80717E+00
6.82917E+00
6.85283E600
0. 870066100
6.898676+00
6.92150E6+00
6.94450E+00
6.96633E +00

.989933E+00
7. 01 1 33E +00
7.03317E+00
7.0506176+ 0
7.1478 006E+00
7.101006+00
7.123836+40

7. 14583E +00
7. 16867E +00
7.19067E+00
7.21350E000
7.23550E+00
7.25750E+00
7.28033E+00
7.30150E+00

9.22602E-01
9.22715E-01
9.22826E-01
9.227360-01
9.22-;698E-O1

9.2269_6-01
9.22736E-01
9.21784E-01
9. 22784 E-01
9. 2281 6E-01
9.22836E-01
9.22919E-01
9.22873E-1)1

9. 22793E-01
9.22825E6-01
9.22971E-01
9.226871E-01
9.229266-01
9.22947E-01
9.22819E-01
9.22890E-01
9.22925E-01
9.23013E-01
9.23051E-01

1.31697E-03
1. 31709E-03
1.30707E-03
1.20154 E-03
1.2113 2-03
1.30668E-03
1.30269E-03
1.129 90 1E-03
1.29446E-03
1.29034E-03
1.23001E-03
1.28424E-03
1.280262-03

1.27073)-03
1. 27475E_-03
1.27869E-03
1.27822E-03
1.27507E-03
1.270922-03
1.273056-03
1. 27078E(-03
1.26599E-03
1.265816-03
1.26219E-03

0.O00000E+00
0.000006+00
0. O0000E+00
0.:0000E+00
0.000006+00
0. 00000E+00
0.O000006.+(0

0.00000E+00
0.00000E+00

'-.000006+00

0.000006+00
0. ,0000E+00
0.0000E+6.0

0.00000E.00
0.000000+00
0.00000E+00
0. 000006E00
0.00000E+00
0.00000E+000.000000 + 00
CO. 00L00E+O0

0.400000E+00
0.00000E+000.00000E+00

O.0O000E+0
O.000000.00
0. '00006.00
0. 00000E+00
O.00000+0.0
0. O0000E+ 00
0. 00000÷000
0, 00006E+00
0.000006+00
'2. Looooo+':CE

0. 010 00E+,00
0.00O0006.+.0

0000 E + 00

0. '000'00E+0

0.'100500E+(0
0.000000E+00
0.00000E+00
0 . 000 000 + 00
0.00000E+00
0.00000E+00
0.00000E+00

0 . 0 0000E6+ 00
0.00005E+000.000006+00

KENO MESSAGE NUMBER K5-123

NAC International

EXECUTION TER4INATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.
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NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 MIL CHANNEL

LIFETIME = 4.56164E-04 I OR - 4.31099E-06 GENERATION TIME
NU BAR = 2.43523E+00 + OR - 9.27544E-05 AVERAGE FISSION GROTUF

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION

4.02381E-05 + OR - 1.18607E-07
2.34439E+01 + OR - 5.65727E-03
1.63071E-01 + OR - 7.57220E-04

NO. 0O
GENER

SKE

F INITIAL
IATIONS AVERAGE
IPPED K-EFFECTIVE

3 L'.92315

4 0.92312

5 0.92317

6 )0.92308

7 0.92319

8 0.92317

9 0.92316 1

L0 0.92319 +

11 0.92328

12 0.92337

17 0.92344 4

?2 0.92356 +

27 0.92325

32 0.92313 +

37 0.92323 +

12 0.92360 +

;7 0.92387 +

52 0.92377 4

57 0.92360 +

52 0.92364 +

67 0.92328 +

72 0.92296 +

77 0.92321

32 0.92320 +

37 (.92326

32 0.92311 +

OP

,OR

OP

OR

OR

OR

OR

OR

- OR

OR

OR

OP.

OR

OR

OR

OR

OR

OR

OR

+ OR

+ OR

+ OR

+ OR

OR

)R

DEVIATION

- 0.0012F

- 0. 00127

- 0.00127

- 0.00127

- 0.00127

- 0.00127

- 0.00128

- 0.00128

- 0.00128

- 0.00129

- 0.00130

- 0.00131

- 0.00132

- 0.00134

- 0.00135

- 0.00137

- 0.0013r

- 0.00138

- 0.00140

- 0.00142

- 0.00143

- 0.00143

- 0.00143

- 0.00146

- 0.00149

- 0.00152

67 PER CENT
CONFIDENCE INTERVAL

0.92189 TO 0.92442

:92195 TO 0.92438

0.92190 TO 0.92444

0.92181 TO 0.92435

0.92192 TO 0.92446

0.92190 TO 0.92445

0.92188 TO 0.92444

0.92190 TO 0.92447

0.92199 TO 0.92456

0.92208 TO 0.92465

0.92213 TO 0.92474

0.92226 TO 0.92487

0.92193 TO 0.92457

0.92179 TO 0.92446

0.92188 TO 0.92459

0.92223 TO 0.92496

0.92251 TO 0.92524

0.92238 TO 0.92515

0.92220 TO 0.92500

0.92222 TO 0.92506

0.92185 TO 0.92471

0.92153 TO 0.92439

0.92178 TO 0.92464

0.92174 TO 0.92467

0.92177 TO 0.92475

0.92158 TO 0.92463

95 PER CENT
CONFIDENCE INTERVAL

0.920C3 TO 0.92568

0.92054 TO 0.92565

0.9 0 63 TO 0.92571

0.92054 TO 0.92563

0.92065 TO 0.92573

0.92062 TO 0.92572

0.92060 TO 0.92572

0.92062 TO 0.92575

0.92071 TO 0.92585

0.92080 TO 0.92594

0.92083 TO 0.92604

0.92095 TO 0.92618

0.92001 TO 0.92589

).92046 TO 0.92580

0.92053 TO 0.92594

0.92080 TO 0.92633

0.92115 TO 0.92660

0.92100 TO 0.92653

0.92081 TO 0.92639

0.92081 TO 0.92648

0.92042 TO 0.92614

0.92010 TO 0.92582

0.92034 TO 0.92608

0.92028 TO 0.92613

0.92027 TO 0.92625

0.92006 TO 0.92615

99 PER CENT
CONFIDENCE INTERVAL

0.91937 TO 0.92694

0.91932 TO 0.92891

0.91936 TO 0.92698

0.91927 TO 0.92690

0.91938 TO 0.92700

0.91935 TO 0.92700

0.91932 TO 0.92700

0.91934 TO 0.92704

0.91943 TO 0.92713

0.91951 TO 0.92722

0.91953 TO 0.92734

0.91964 TO 0.92748

0.91930 TO 0.92720

0.91912 TO 0.92713

0.91918 TO 0.92729

0.91950 TO 0.92769

0.91978 TO 0.92796

0.91962 TO 0.92791

0.91941 TO 0.92779

0.91939 TO 0.92789

0.91900 TO 0.92757

0.91867 TO 0.92725

0.91891 TO 0.92751

0.91881 TO 0.92760

0.91878 TO 0.92774

0.91854 TO 0.92768

NU040ER OF
HISTORIES

30000'

Nq9000

297000

298O00

295000

294000

293000

292900

295000

286000

281000

276000

271000

266000

261,00

256000

251000

246000

241000

236000

231000

226000

221000

216000

211000
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NAC-LWT CASK MODEL; EXXON 9:-: - 2 WATER RODES 0 NIL CH-AINEL

NO. OF INITIAL
GENEPATI ONS AVERAGE

SKI PPED K-EFFECTIVE

97

102

107

112

117

122

127

132

137

142

147

152

157

162

167

172

177

1P2

187

192

197

202

.07

212

217

227

0.92310

0. 92329

0.9u2393

0.92355

0. 92335

0]. 9230]7

0.092360

0. 92367

0.92419

0.92440

0.92448

'7. 924016

0. 920413

0. 92462

0. 92470F

0. 9247-)

9.92477

0.92386

0. 92427

0.092322

0. 9q226

0. 92278

0. 92344

0. 92429

0. 92453

0. 92374

U.92479

+ OR

+ OR

+ OF

+ OR

+ OP

+ OR

* OR

+ OR

+ OR

I OR

+ OR

" OR

" OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ rip

+ OR

+ OR

+ OR

+ OR

07 PE6 CENT
DEVIATION CONFIDENCE INTERVAL

- 0.00154 0.921896 TO 0.92493

- 0.00157 0.92172 TO 0.q2486

- 0.00197 0.92195 TO 0.92501

- 0.00101 0.92194 TO 0.92515

- 0.00164 0.92171 TO 0.92499

- 0.00167 0.91140 TO 0.92475

- 0.00109 0.92191 TO C0.92520

- 0.00172 0.92195 TO 0.92539

- 0.00173 0.92247 TO 0.92592

- 0.00175 0.92266 TO 0.92615

- 0.00177 0).92271 TO 0.-92625

- 0.00179 0..92220 TO 0.92585

- 0.00103 0.09230 TO .02-59C6

- 0.00107 0.-2275 TO 0.92648

- 0.L0189 0.92200I TO 0.92659

- 0.00193 0.923 08 TO 0.92695

- 0.002 00 0. 92277 TO 0. 92676,

- 0.50202 7.92104 TO 0.92590

- 0.00208 J.92219 TO 0).92635

- 0 .G0SL 0.`2119 TO 0.92525

- 0.00208 0.92005 TO 0.92474

- 0.002218 0.92000 TO 5. 9249C

- 0.00227 0.92117 TO 0.92570

- 0.00235 0. 92194 TO 0I. 92-64

- ).010237 0.82216- TO 0.92690

- 0.00234 0.92140 TO 0.92608

- 0.00241 0.1 2237 TO 0. 92720

95 PER CEN 1T
COIt FI [5EI2D-E INTERVAL

0.92032 TO L.-L2647

0.92015 TO 0.92643

0. 92071 TO 0.

0. 92034 TO 0). 920-76

0.9:007 TO 0.92664

0.91973 TO 0.92642

0.92022 TO 0.92697

0.92024 TO 0. 92710,

0.920)74 TO 0.92764

0.92091 TO 0.92789

0. 9209q4 TO 0. 9200q3

0.92050 TO 0. 92703

01.92047 TO 0.92779

0.9209 TO 0. 92935

0.92091 TO 0.92840

5.92115 TO 0.92088

. 92078 TO 0.92876

0.91903 TO 0.92789

0.92012 TO 0.92l843

0.01910 TO 0.92729

0.91049 TO 0.'0229'

0.91842 TO 0.92714

0.0109) TO 0).92797

0.91969 To n.902099

0.91979 TO -.92q27

0. 1900 TO 0.92842

0.01990 TO 0.92961

99 0E6 CENT
COINFIEDENCE I NTERVAL

0.91070 TO 0.92001

0). 9185. TO 0. 92800

0.91980 TO 0.92925

0.9-173 TO 0.92083

0.91843 TO 0.92020

0. 91805 TO 0.92009

0.-91853 TO 0.92006

0.91852 TO 0.92092

0.91901 TO 0.92937

0].91917 TO 0.92994

0.91917 TO 0.9291)9

0.11872 TO 0.92941

0.91064 TO 0.92962

6'. 91902 T~ O. 93021

0.91902 TO 0.93037

0.91921 TO 0.930(92

0.91978 TO 0.93075

0.91781 TO 0.02001

0. 91,04 TO 0.93051

0).91712 TO 0.92932

0.91641 TO 0. 9-H1

0.91624 TO -. 02933

U. 91663 TO 0.931024

0.91725 TO 0.q3134

0.91742 TO 5.93164

0.91672 TO 0.93076

0.91755 TO 0.932512

NUMBOER OF
HISTOPIES

21•1000

1710u,]

1916' r' 06'C

196000

1,6000

101050

1716000

1710351

101005

1560005

15161 00

14000

13606'S

1316'00

1260003

12101361

111003

100000

101000

96C u LL

91000

70000
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IAC-LWT CA03 MODEL; EXTONL 909 - 2 WATER RODS ') MIL CHAINNEL

NO. OF INITIAL
GEIERATIOIJS A/EFRAJ3E

KI PPEED K-EFFECTI.¶E

237

242

247

252

257

292

267

272

277

2-2

287

297

0. 9250')

0. 92579

095 4

. 92543

0. 92532

0. 92591

0. 92776

5. 92q92

O. 977
4

0. 92977

0. 92702

0. 92776

0.092922

+ OR

+ OR

+OP

+ ('8

+ 08

+ OR

+ 08

4 OR

4 OR

+ OR

+ OR

" OP.

- OR

07 PER CENT
DEVIATION CONFIODENCE INTERVAL

- 9.06256 5.92244 TO . 92756

- 5.50290 0.92314 TO 0.92945

- 0.00277 0.92379- TO 6 .92934

- 0.00279 0.92265 TO 6.92e22

- 0.00295 0.92237 TO 0.92827

- 0.00300 0.92201 TO U.92991

- 0.00306 5.92499 TO 0.93082

- 9.00332 u.92361 TO 0.93024

- 0.00361 0.92412 TO 0.93134

- 0.00406 0.92572 TO 0.93383

- 0.00440 0.92165 TO 0.93046

- 0.00036 0.92246 TO 0.93318

- 0. 00749 0. 92027 TO 0.93514

- 0.00935 0.91997 TO 0.93857

35 PER CENT
CONFIDENCE I HTEEVAL

0.91998 TO 0.93012

0.9204e TO 0.93111

0.92102 TO 0.93211

0.91986 TO 0.93101

0.91942 TO 0.93121

0.91992 TO 0.931C1

0.92163 TO 0.93388

0.92029 TO 0.93355

0.92050 TO 0.93495

0.92166 TO 0.93789

0.91725 TO 0.93486

0.91710 TO 0.93854

0.91279 TO 0.94272

0.91053 TO 0.94792

99 PER CENT
CONTFI DENCE INTERVAL

0.91732 TO 0.9 2-,8

0.91782 TO 0.93377

0.91824 TO 0.93488

0.91707 TO 0.93380

0.91C48 TO 0.93419

0.91662 TO 0.93460

0..91857 TO 0.93694

0.91697 TO 0.93647

0.91689 TO 0.9385(

0.91790 TO 0.94195

0.91285 TO 0.93927

0.91173 TO 0.94390

0.90531 TO 0.95020

0.90118 TO 0.95729

NUM.B ER OF

HISTORIES

71000

'41000

588000

49000

41000

31000

16000

1100'0

5 0 , )0
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NIAC-LWT CASK MODEL; EXXON 9H9 - 2 WATER RODS 80 MIL CHANNEL

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RUN.
THE LINE REPRESENTS K-EFF = 0.9232 + OP - 0.0013 WHICH OCCURS FOR 303 GENERATIONS RUN.

0.9143 0.9244 0.9344

------------- I-----------------------------------I-------I ---------

2 + I I

I

25 1

TI I I
I II

40 + I

I I I I
lO I I

5I +
50 I I

55 +II S

tI

6 I I ,
65 I I

7 + I

75 + I

2I I I

I II

I0 + I
I I

85 I
I IT

I I
I *l

I I
I T

35+ I I I

I I" I
II

I I I

I IZ

I I I

I II
I I I

40+ I I I
I II
I I

I SI
S II

450 I I
I II

O II
5 P1
IIF

50 I I

I II
I II

I Il
KSI -
55I II

I II
I IS
I II

8+I II
60 I I

I p I
I '1I

I I I
0+I *I I

65 I I

I I
I * I

75fI 'I I
I U I

I U ° I
I I
I U I

75 I I
I 1 I
I U I
I l I

80+ I l I
I 1 I
I U
I U I
I I

HO-I I
I - I
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95

105+

110 +

115 +

120 +

125

130

135 +

140 +

145 +

15I

155 +

100 +

165

170 +

175-

180 +

15-

I -

I -

I 'I
I " I

I *1]
I I1

I*11
1I I

I I
I I

I I.

I -I

I -

I ]
II

I *1
I ]
I II
I *1
I * ]
I * I

I * I
I * I

I * I
I * I
I * I

-I

I I
I I

I I
*I

I I
I I

I * I
I I
I I

I - I
I II

I II
I II
I - 1
I - II
I - II
I II
I - II

I - II
I II

I II
I II
I - II
I II
I - II
I - II
I II
I * Il
I - I I
I * II
I * I I

I * I 1
I * II
1 I I
I iII
I - II
I 11
I EI

I iT
I *II
I II
I *II
I *I

I
I
I
I

I
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190

195 +

2t50+

20 +

210 +

215 +

220+

225 +

230 +

235

240 1

245 +

250 +

255

20+

270 +

275E

January 2015

I - II
I -I

I ' I
I '1

I -1
I -1
I -
I I
I I
I 1

I i

I [
I

I
I

I ,
I I

I *
I "1

I ¼ 1
I *1I

I *1I
I *11
I *11
I *1I

I * I
I 'I
I 1
I * II
I II
I II
I * II
I I
I I1

I I1
I - *1

I - 1
I I

I I
I *
0 I

I I
I -
I I
I I
I 1
I * I

I I
I*I
I
I [
I I

I'
5-

I
I I
I I

I - 1

I I1
I - II
I II
I II
I II
I *11
I II

I *I
I - I
I - I
I II
I - I
I II
I * II
I - II
I II
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I285 + T TI

*1 I
*1 I

*1 I

*1 II
3c)L0 +
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NAC-LWT CASK MODEL: EXXON 0X9 ' WATER RODS -0 MI L CHANNEL

GROUF FISSION UNIT
FRýACT I ON

O 0.0041

0.0166

3 0.0185

4 ('.0078

5 0. 002e

6 0.0024

7 0). 024

8 0.0124

9 0.0033

I 0.0071

11 0. 015:'r

02 0.0191

13 0.0110

14 0.:142

15 0.0031

16 r.0022

17 0.0033

18 0.0045

10 0.0055

20 0.0234

21 0.0122

0.0301

0.1071

24 0.2110:

25 0.1806

20 0. 2136

27 n..0693

SYSTEM TOTAL -

00G200 FISSIONS

3.77054E-43

1. 53404E-02

1. 7U4'E-02

7. 10320E-03

-. 36305E-03

-8. 18415E-03

-. 1924SE-03

-. 33029E-03

3.05338E-03

6. 5404 SE-O3

1.38580E-02

1.76731E-02

I1. 66 595t E-()2

1. 3104 1E-02

2.07303E-03

2...220SE-03

3.C00454E-03

4.14540E-03

I.09696E-03

I.156000-02

-2.77517E-02

q. 880518-01

1. 95307E-01

1 . 00702E-01

I.97207E-01

0 . 40508dE-r(2

9.23154E-01

PERCENT
DEVIATION

2.476:

0. 0023

0.6538

0.0032

0.5022

0.4000

0.4050

0. 4071

0.5503

0.558,

0.6088

0.0127

0. 0443

0. 5950

1.0304

1.34621

1 . 3407

1.790ý1

1.4471

0. 7050

I . 3926

0.0030

0.4773

0.3360

0.3086

0. 3631

0.130.7

ABSORFTIONS PERCENT
DEVIATION

2.27971E-03 1.7625

7.01156E-03 0.50n4

7.23633E-03 0.r156

3.55433E-03 0.7494

2.76274E-03 0.4823

5.90695E-O3 0.4100

8.30656E-03 0.40108

1 .00129E-02 0.3018

1.42582E-02 0.38F3

2.39631E-02 0.4360

3. 57136E-02 0.4403

3.44911E-02 0.4609

3.67475E-02 0.4907

5.11130E-02 0.4402

1.43410E-02 0.6200

8.24815E-03 0.7862

5.08470E-03 0.9479

5.04738E-03 1.0115

7.09143E-03 0.7852

2.94462E-02 0.0373

I.1 09140E-02 0.0317

2.66452E-U0 0.0340

8.00475E-02 0.3489

1.560400-01 0.2300

1.202382E-01 0).3147

1.51818E-01 0.2826

5.95539E-02 0.5464

0. 30935E-01 0.0030

6.5153E-02 + op - o.0004

SKIFPING 3 GENEP.ATI, IIS

LEAKAGE 0P0EPCET
DEVIATION

0. 00005E+00 0.0000

0. O00000+00 0. '0000

0,.000000E+00 0.0000

'.00000E+00 0.(''DOU

0. 00000E+00 0.000

0. 00000E+00 0. 000o

0. 0000E+00 0.0000

U. 00000UE+00 0.0000

0. 0001'E+0' 0.0000

0. 00000E+00 0.0000

0. 00000E+00 0.0000

0. 00000E+0(, 0.0'000

U . 00(0(OE-0U 0.0000

0.000000+00 0.0000

0000E+00 0.0000

0. 0O010E+00 0'. 0000

0. 0000UE+00 0.0000

0. O00000+00 0.0000

0. 000000E+)0 0. 0uu

0. O0000('0+0:( 0.00O:':

0. 000000+0 0.0000

0. 00000+00 L'. 0000

0. 010000E+00 0.0000

0. 0I'I000E+00 0.000

0.000000E+00 0.0000

O.00000E+00 0.5000.

(0. O0O0(OE+00 0. 0000

0. r('(000E+00 0. r('O0

THE WEIGHT LOST IN THE ALBEDO POPTIOP OF THE PROBLEM

ELAPSED TIME 7.30150 MINUTES

RA14DOM NUIMBER= 077D503DI700

NAC International 6.6.2-55



NAC-LWT Cask SAR
Revision 43

January 2015

lJAC-LWlT CASK MODEL; EXXON 9X'9 - 2- WATER ROE'S PO MIL CHANNEL

-1 .507 TO 0.8724
07 TO 0.8350
50 TO 0.3977

0977 TO 0.Q103
3 TO '. 923,

-3, TO 0.9956
I3 TO Q.3483

31943 TO 3.96(9
0.•'e3 TO C.9736

36 TO 33862

97.837 TO _.8724

n.9724 TO P.3850
U.3353 TO 1.8977
3.8977 TO 3.9103
3.9133 T7 3).9023
3.9733) TO 13.9756
3.3356 TO 0.94b3
3.9463 TO 3.9639

D0.963n9 TO 0.9736
3.9736 TO 3).3862

0.8597 TO 0.87214
f.P724 TO 0.9953

0.8353 TO 0.3977
0.9977 TO 3.9133
0.91I3 TO u. 923
7.0233 TO L. 935-
31.9356 TO u.9 413
I.9433 TO 3.3U39

`. c339 TO . 9736
3.,733 TO 0.9372

3.3597 TO 3.9721
.87 -4 TO 0.88501
08850 TO 0.7 7

4 77 TO 0.15
3103 TO .31 7
7723) TO '. 9356'

3 59C56TO ', '.45
.4x' TO 0.7

0. TO ?73,.
0. 7316 DO 11. 9t.

FREQUENCY FOR GENEPA.TIONS 4 TO 303

.........**** ** **..... ::* * * * * * ** * * * * * * ................

FREQUENCY FOR GE3EI.ATIONS 79 TO 303

FREQUENCY FOR GENEPATIONS 154 TO 313

FPEQUENCY FOR GENERATIONS 229 TO 31J3

CONGFRATULATIONS! YOU HAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH 6E6W1 V IN 7.30M33 MINUTES
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6.6.3 MTR Fuel Elements

This section contains abbreviated output files from the most reactive normal condition and

accident condition moderator density variation cases.
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Figure 6.6.3-1 CSAS Input/Output for NAC-LWT with Design Basis MTR Fuel - Most
Reactive Normal Condition Configuration

PRIMARY MODULE ACCESS AND INPUT RECORD ( SCALE DRIVER - 95/03/2q - 09:06:37
MODULE CUAS25 WILL BE CALLED

LWT HFBR DESIGN U3C8-AL FUEL 93 W/O U235 ELEMENTS IN CLOSE, MIN BASKET PLATES
L7G0OUPNDF4 LATTICECELL
'LINE MATCH

UREAjIUM 1 DEN-3.990 0.30SU 293 92235 93. 91238 7. ENID
O 1 DEN=3.990 0.0542 293 END
AL 1 DEN=3.990 0.6468 293 END
AL U 1.0 293.0 END
H20 3 1.000 293.0 END
AL 4 1.0 293.0 END
SS304 5 1.0 293.0 END
PB 6 1.0 293.0 END
H20 7 1.000 293.0 END
H20 B 1.0 293.0 END
END COMP
SYMMSLABCELL 0.3708 0.053 1 3 0.127 2 END

READ PARAM RUN=YES PLT=YES RND=2 GEN=206 NPG=800 END PARAM
READ GEOM
UNIT 1
COM='AL PLATE CELL'
CUBOID 2 1 283.12S0 2P0.127 2810.0
CUBOID 3 1 2P3.1250 2P0.254 2PI0.0
UNIT 2
COM='HFBR FUEL PLATE CELL i'
CUBOI, 1 1 2_2.8600 2P0.0265 2P10.0
CUBOID 2 1 2P3.1250 2P0.0635 2810.0
CUBOID 3 1 2P3.1250 0.1905 -0.2134 2P10.0
UNIT 3
COM='HFBR FUEL PLATE CELL 2'
CUBOD 1 1 282.8600 2P8.0265 2P10.9
CUBOID 2 1 2P3.1250 2P0.0635 2P10.0
CUBOID 3 1 2P3.1250 0.2134 -0.2007 2P10.0
UNIT 4
COM='HFBR FUEL PLATE CELL 3'

CUBOID 1 1 2P2.8600 2P0.0265 2P10.0
CUBOID 2 1 2P3.1250 280.0635 2P10.0
00B01D 3 1 283.1359 5.2007 -0.1854 2P10.0
UNIT 5
COM='HFBR FUEL PLATE CELL 4'
0090D 1 1 2P2.5600 2P0.0265 2P10.0
CUBOID 2 1 2P3.1250 2P0.0035 2P10.0
CUBOID 3 1 2P3.1250 0.1854 -0.1854 2Pi0.0
UNIT
COM='HFBR FUEL PLATE CELL 5'
0080D0 1 282.8680 280.0240 2810.0

0UBOID 2 1 2P3.12'50 2P0.00635 2PO.0
CUBOI 3 1 283.1250 0.1854 -0.2007 2P81.0
UNIT 7
COM='HFBR FUEL PLATE CELL 6'
CUBO I 1 1 2P2.8600 2P5.0265 28P1.0
CUBOID 2 1 282.1250 UPR.0635 2PI0.0
CUBOID 3 1 2P3.1250 0.2007 -0.2134 2P10.0
UNIT 8
COM='HFBR FUEL PLATE CELL 7'
CUB000 1 1 2P2.8600 280.0265 2PI0.0
CUBOID 2 1 2P3.1250 2P0.0635 2P10.0
C0BO D 3 1 2P3.1250 0.2134 -0.1905 3P10.0
UNIT 9 ,
COM='HFBR FUEL ARPAY 20 PLATES IN 5/16 IN. WEB CENTER'
ARPAY 1 -3.1250 -3.9369 -10.0

REPLICATE 3 1 240.0 2R0.1631 2R0.0 1
REPLICATE 4 1 2R0.4750 4R0.0 1
REPLICATE 3 1 290.7000 2RR.2688 2RO.0 1
REPLICATE C 1 280.3550 4R0.0 1
U NIT 9]1
COM='HFBR FUEL ARRAY 20 PLATES IN 5/10 IN. WEB RIGHT'
ARRAY I -3.1250 -3.q93E9 -I0.0

REPLICATE 3 1 2R0.0 2R0.1C31 2R0.0 1
REPLICATE 4 1 280.4750 4R0.0 1
REPLICATE 3 1 1.5380 0.0 200.2688 2R0.0 1
REPLICATE 5 I 2R0.3556 4R0.0 1
UNIT 92
COM='HFBR FUEL ARPAY 20 PLATES IN 5/16 IN. WEB LEFT'
ARRAY 1 -3. 1250 -3.9369 -10.0
REPLICATE 3 1 R.0.0 290.1631 2R0.0 I

REPLICATE 4 1 2R0.4750 490.0 1
REPLICATE 3 1 0.0 1.5380 2R0.2088 28.0.0 1
REPLICATE 5 1 200.3556 4R0.0 1
UNIT 10
COM='HFRR FUEL ARRAY WITH HALF OF 1/4 PLATE ON RIGHT - TOP STACK'
ARRAY I -3.1200 -3.9369 -10.0
REPLICATE 3 1 2R0.0 200.1231 2R0.0 1
REPLICATE 4 1 280.4750 4R0.0 1

REPLICATE 3 1 230.7090 0.5376 1.0 2R30. 1
REPLICATE 05 1 0.3040 50P0.0 I
UNIT 101
COM='HFBP FUEL AP-AY WITH HALF OF 1/4 IN. PLATE ON FIGHT - BOTTOM STACK'
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ARRAY 1 -3.1250 -3.9369 -10.0
REPLICATE 3 1 2R0.O 2R0.1631 2RO.0 I
REPLICATE 4 1 2R0.4750 4R,.l 1
REPLICATE 3 1 2R0.7690 0.0 0.5376 2R0.0 I
REPLICATE 5 1 0.3048 5R0.0 1
UNIT 11
COM='HFBR FUEL WITH HALF OF 1/4 IN. PLATE ON LEFT TOP STACK'
ARRAY 1 -3.1250 -3.9369 -10.0
REPLICATE 3 1 290.0 290.1631 260.0 1

REPLICATE 4 1 280.4750 490.0 I
REPLICATE 3 1 2R0.7690 0.5376 0.0 29R.O 1
REPLICATE 5 1 0.0 0.3048 4R0.0 1
UNIT 111
COM='HFBR FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON LEFT - BOTTOM STACK'
ARP AY I -3.1250 -3.9369 -I0.0
REPLICATE 3 1 2R9.0 2R0.1631 29O.0 I
REPLICATE 4 1 290.47150 40.0 1
REPLICATE 3 1 290.7690 0.0 0.5376 2R0.0 1
REPLICATE 5 1 0.0 0.3048 4R0.0 I
UNIT 12
COM='2 UNIT ARRAY WITH 0.120 IN. PLATE ON TOP AND SIDES'
ARRAY 2 -9.0428 -4.3688 -10.0
REPLICATE 5 1 390.3048 0.0 2RO.0 1
UNIT 13

COM='3 UNIT ARRAY WITH REST OF 5/16 WEB'
ARRPAY 3 -14.1738 -4..3688 -10.0
REPLICATE 5 1 2R0.3556 2R0.7112 2R0.0 1
UNIT 14
COM='2 UNIT ARRAY WITH 0.120 IN. PLATE ON BOTTOM and SIDES'
ARA 4 -9. 0428 -4 . 3688 -10.0
REPLICATE 5 1 2R0.3040 0.0 0.3048 2RO.0 1
'LINE MATCH
'LINE MATCH
'LINE MATCH

GLOBAL UNIT 15
COM='7 HFBR ASSEMBLIES IN THE LWT'
CYLINDER 3 1 17.0500 2PI0.0
HOLE 12 0.0 +9.4489 0.0
HOLE 13 0.0 0.0 0.0
HOLE 14 0.0 -9.4489 0.0

CYLINDER 5 1 18.8913 2PI0.0
CYLINDER 6 1 33.4963 26P1.0
CYLINDER 5 1 36.5443 2P6O.0
CYLINDER 8 1 49.2443 2P10.0
CYLINDER 5 1 80.33900 2P10.0
CUBOID 7 1 4P80.33900 2P10.0
END GEOM
READ ARRAY
AP.A=1 NU::=1 I•UY=20 NUZ=I FILL 1 8 7 6 1275 4 3 2 1 END FILL
APA=2 NHu=2 0Y0=1 N0UZ1= FILL 10 11 END FILL
ARA=3 NUX=3 lOUY=1 NUZ=I FILL 92 90 91 END FILL
ARA=4 NUX=2 NUy 1Y= NUZ0=1 FILL 101 111 END FILL

END AR RAY
READ BOUNDS ALL=MIR END BOUNDS
READ PLOT
TTL= 'X-Y PLOT OF ASSEMBLY'

NCH' FCWASPW'
UAY.=1. 0 VDI=-1. 0 NAN-:=130
XUL=-5.0 YUL=5.0 ZUL=O. 0
XLR=5.0 YLR=-5.0 ZLR=0.0 END

TTL='X-Y PLOT OF CASK'
UAX=1.0 VDN=-I.0 NA1-=130
N0UL-65.0 YUL=65.0 ZUL=0.0
XLR=65.0 YLR=--5.0 ZLR=0.0 END

TTL='Y-Y PLOT OF BASKET'
UA:'= . 0 VDN=-1 .0 0) A::=130
YUL=-17.0 YUL=17.0 ZUL=0.0
:*:LR=17.0 YLR=-17.0 ZLR=0.0 END
TTL='Y-Z PLOT OF BASKET'
VAY:=1 .0 WDN=-1 .0
YUL=0.0 YUL=-5.0 ZUL=10.0
XLR=0.0 YLR=5.0 ZLR=-10.U
END PLOT
END DATA

SECONDARY MODULE 000008 HAS BEEN CALLED.

0
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PROGPRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: CSAS

CREATION DATE: 03-08-q6

VOLUME: ENG

LIBRARY: G:\SCALE43\EXE

PRODUCTION CODE: CSAS

VERSION: 3.1

IJOBNAlAE: SCALE-PC

DATE OF EXECUTION: 06/15/98

TIME OF EXECUTION: 14:29:09

NAC International 6.6.3-5



NAC-LWT Cask SAR January 2015
Revision 43

*+* LWT HFBR DESIGN U3S0-AL FUEL 93 W/O U235 ELEMENTS IN CLOSE, MIN BASKET PLATES

.......... DATA LIBRARY INFOPJRIATION ..........

UNIT VOLUME
NUMBER DATA SET NAME NAME UNIT FUNCTION

89 G:\scale43\DATALIB\FT89FO0l STANDARD COMPOSITION LIBRARY

82 G:\scale43\DATALIB\FTS2F01 CROSS SECTION LIBRARY

11 C:\PROJECTS\bu85-crit\nct\NCTY3M\FTlIFOOI SHORT CROSS SECTION LIBRARY

90 C:\PROJECTS\bu85-crit\nct\NCTY3M\FT90FOOI INPUT DATA DIRECT ACCESS

STANDARD COMPOSITION LIBRARY DATA

UNIT NUMBER : 89

DATASET NAME : G:\scale43\DATALIB\FT89F0S1O

LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY

637 STANIDARD COMFOSITIONS, 490 NUCLIDES
q0 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.

CREATION DATE: 6/30/95

CROSS SECTION LIBPARY DATA

-** UNIT NUMBER : 8H

DATASET NA14E : G:\scale43\DATALIB\FT82FO)I0

LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY

*+" BASED ON ENDF-B VERSION 4 DATA
COMPILED FOR NRC 1/27/89

* LAST UPDATED 08/12/94
L.M.PETRIE - ORNL
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PROGRAM VERIFICATION INFORMATION

....• CODE SYSTEM: SCALE-PC VERSION: 4.3 ...

PROGRAMI: 000009"

CREATION DATE: 03-08-96

VOLUME: ENG

LIBRARY: G:\SCALE43\EXE ...

PRODUCTION CODE: KENOVA

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 06/15/98

TIME OF EXECUTION: 14:29:21

, .. ... ... ... **** **** **** **** **** **** ****.................*** ***

0
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.. NUMERIC PARAMETERS ......

TME MAXIMUM PROBLEM TIME (MIN) 30.00

TBA TIME PER GENERATION (MIN) 0.50

GEN NUMBER OF GENERATIONS 206

NPG NUMBER PER GENERATION 800

NSK NUMBER OF GENERATIONS TO BE SKIPPED 3

BEG BEGINNING GENERATION NUMBER 1

RES GENERATIONS BETWEEN CHECKPOINTS 0

1XD NUMBER OF EXTRA 1-D CROSS SECTIONS 1

* NBK NEUTRON BANK SIZE 825

:-NB EXTPA FOSITIONS IN NEUTRON BANK 0

NFB FISSION BANK SIZE 8055

FB EX.TRA POSITIONS IN FISSION BANK 0

* WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000

WTH WEIGHT HIGH FOR SPLITTING 3.0000

WTL WEIGHT LOW FOR RUSSIANI ROULETTE 0.3333

** RND STARTING RAINDOM NUMBER

RNB NUMBER OF D.A. BLOCKS ON U141T e 20U

NL8 LENGTH OF D.A. BLOCKS ON UNIT S 511

ADJ MODE OF CALCULATION FORWARD.

INPUT DATA WRITTEN ON RESTART UNIT NO *

BINARY DATA INTERFACE YES * *

NAC International 6.6.3-9
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" " • * LOGICAL PARAMETERS

RUN

FLX

SMU

MKU

CKU

F14U

MKH

CEH

F14H

HHL

AMX"

XS 1

XS2

XAP

PKI

FID

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT NUMBER

PRINT FISS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT FISS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PPINT 1-) MIXTURE X-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTUPE ANGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA 1-D CROSS SECTIONS

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

PLT

FDN

NUB

MBP

CKP

FMP

MKA

CKA

FMA

HAL

FAR

GAS

PAX:

PWT

PGM

BUG

TRE

PLOT PICTURE MAP(S)

COMPUTE FISSION DENSITIES

COMPUTE NU-BAR & AVG FISSION GROUP

COMPUTE MATRIX K-EFF BY UNIT LOCATION

COMPUTE COFACTOR K-EFF BY UNIT LOCATION

PRINT FISS PROD MATRIX BY UNIT LOCATION

COMPUTE MATRIX K-EFF BY ARRAY NUMBER

COMPUTE COFACTOR K-EFF BY ARRAY NUMBER

PRINT FISS PROD MATRIX BY ARRAY NUMBER

COLLECT MATRIX BY HIGHEST ARRAY LEVEL

PRINT FIS. ArID ABS. BY REGION

PRINT FAR BY GROUP

PRINT XSEC-ALBEDO CORRELATION TABLES

PRINT WEIGHT AVERAGE ARRAY

PRINT INPUT GEOMETRY

PRINT DEBUG INFOR.MATION

PRINT TRACKING INFORMATION

YES

NO

YES

NO

NO .. *

NO *

NO

NO

NO

NO

NO

NO '

NO**

NO *

NO *

NO *

NO ...

............... ..................................... ...............................................................•***

PARA14ETER INPUT COMPLETED

........ 0 IO'S WERE USED READING THE PAAPAETER DATA ........

............. DATA READING COMPLETED ....
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.. . . .. . . . .. . . . I . . . .. . . . . . . . . . . . . . . . . . . . . . . ..

UNIT VOLUM-E
NUMBER DATA SET JAME NAME UNIT FUNCTION

X * ,SC 14 C:\PROJECTS\bu85-crit\nct\NICTY3M\FTSIF0E1 MIXED CROSS SECTIONS

ALB 79 G:\ scale43\DATALIB\FT79F001 INPUT ALBEDOS

- WTS 8m G:\scale43\DATALIB\FT80FOS1 INPUT WEIGHTS

SIT 16 UNKNOWN WRITE SCRATCH DATA

BIN 95 C:\PROJECTS\bu85-crit\nct\NCTY3M\FT95FOO1 BINARY INPUT DATA

RST 95 C:\PROJECTS\bu85-crit\nct\NCTY3M\FT95FSSJ READ RESTART DATA

LIB 4 C:\PROJECTS\bu85-crat\nct\SCTY3M\FT04F00S INPUT ANPX WORKING LIBRARY

8 C:\PROJECTS\bu85-crit\ncF\NCT'f3M\FT08FS01 INPUT DATA DIRECT ACCESS

9 UNKNOWN SUPER GROUPED DIRECT ACCESS

1* 0 U1'KNCOWI XSEC MIXING DIRECT ACCESS

.. . . . . . .. . . . . . .. . . . . . .. . . . . . . .. . . .I . . . . -. . . . - -. .

0
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MIXING TABLE

N(UMBER OF SCATTERING ANGLES = 2
CROS S SECTloNl MES SAGE TH RESHOLD =3.0E-09

MIXTURE =
NUJCLI DE

1 00, 1)It
08/12/84

1013027
08/12/94

1092235
'8/12 / H4

1092238
08/12/94

MIXTURE =
NUCLIDE
2013027

08/12/94

MIXTURE =
NUCLI DE
3001001

08/12/94
30,08016

08 /12 / 94

MIXTURE
N(UCLI DE
4012027

08/12/-4

MIXTURE =
NUCLIDE
5024304

06/12/94
5025055

('8/12/94
5026304

08/12/94
5028304

08/12/94

MIXTURE =
NUCLIDE
6082000

08/12/94

MIXTURE =
NUCLIDE
7(01 0(' 1

j8/12/94
7008u16

08/12/94

MIXTURE =
NUCLIDE
8001001

08/12/94
8008016

08/12/94

ATOM-DENS.
8.144380-03

5.76000E-02

2.856219E-03

2.11969E-04

DENSITY(G/CC)
WGT. FA-C.

5 .41415E-02

6.46154E-01

2.787220-01

2.09790E-02

= 3.9940
ZA AWT

8016 15.9904

13027 26.9818

92235 235.0441

92238 238.0510

DENSITY(G/CC) = 2.7020
ATOM-DENS. WGT. FPAC. ZA AWT

6.03066E-02 1.00000E+00 13027 26.9818

3
ATOM-DENS.

6.67692E-02

3.33846E-02

DENSITY(G/CC)
WGT. FRAC.

1.11927E-SI

8.88074E-01

= 0.99817
ZA AWT

1001 1.0077

8016 15.9904

4 DENSITY(I/CC) = 2.7020
ATOM-DENS. WNT. FPAC. ZA AWT

6.03060E-02 1.0'003000+001 130327 26.9818

ATOM-DENS.
1.74306E-02

1.73633E-03

5.93579E-'02

7.72070E-03

DENSITY(G/CC)
WGT. FPCAC.

1.90000E-01

1.99999E-02

6.95000E-0-

9.50001E-02

= 7.9200
ZA AWT

24000 51.9957

25059 54.9379

26000 55.8447

28000 58.6872

NUCLIDE TITLE
OXYGEN-I6 ENDF/B-IV MAT 1276

AL-27 1193 218 GP 040375(5)

UP.AIJIUM-235 ENDE/B-IV MAT 1261

UPRAIIUM-2138 ENDF/B-IV MAT 1262

NUCLIDE TITLE
AL-27 1193 218 GP 040375(5)

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/TH80I002

OXYGEN-I6 ENDF/B-IV MAT 1276

NUCLIDE TITLE
AL-27 1193 218 GP 040375(5)

NUCLIDE TITLE
CR 1191 WT SS-304(1/EST) P-3 293K SP-5+4(42375)

MANGAIIESE-55 ENDE/B-IV MAT 1897

FE 1192 WT SS-304(I/EST) P-3 2930 SP=5+4(42375)

NI 1190 WT SS-304(1/EST) P-3 -93K SP-5+4(42375)

NUCLIDE TITLE
PB 1288 218NGP 042375 P-3 293K

NUCLIDE TITLE
HYDROGEN ENDF/B-lV MAT 1269/THPRII02

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE
HYDROGEN ENDF/B-IV l4AT 1269/THRMlO02

OXYGEN-16 ENDF/B-IV MAT 1276

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED,

UPDATED

UPDATED

6 DENSITY(G/CC) = 11.344
ATOM-DENS. WGT. FAC. ZA AWT

3.296990E-02 1.010100E+00 82000 207.2100

7
ATOM-DENS.

0.0670928-02

3.33846E-02

8
ATOM-DENS.

6.6.7692E-02

3.33846E-92

DENSITY(G/CC)
WNT. FAC.

1.11927E-01

8.88074E-01

DENSITY(G/CC)
WGT. FRAC.

1.119270-01

8.88074E-01

= 0.99817
ZA AWT

1001 1.0077

8016 15.9904

= 0.99817
ZA ANT

1001 1.0077

8016 15.9904

3001001
7001001
8001001
1008016
3008016
7008016
80,08016
1013027
2013027
41013027
5024304
5025055
5026304
5028304
6082000
1092235
1092238

HYDROGEN ENDF/B-IV MAT 1269/THP.41002
HYDROGEN ENDF/0-IV MAT 1269/THPJ4IO02
HYDROGEN ENDF/B-IV MAT 1269/THP.M002
O:':YGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV I4AT 1276
OXYGE00-16 ENDF/B-IV MAT 1327
OEYGE00-16 ENDF/B-TV MAT 127E

AL-37 1193 21e GP 040375(5)
AL-27 1193 218 OP 040375(5(
AL-27 1193 218 GP 040375(5)
CR 1191 WT SS-3041u/EST) P-3 293K SP=5+4(423759'

MAIGANIESE-55 ENDF/B-IV MAT 1197
FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'
NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4(433791'
PB 1288 218NGP 042375 P-3 293K

U8P.AIUM-235 ENDF/B-IV PAT 1261
UP.A•IUM-238 ENDF/B-IV MAT 1262

UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/13/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 06/12/94
UPDATED 06/12/94
UPDATED 0,8/12/94
UPDATED 0'8/12/94
UPDATED 08/12/94
UPDATED 08/13/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/13/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
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ADDITIONAL IIFOPJIATION ......

1* NUMBER OF ENERGY GROUPS 27

110. OF FISSION SPECTRUM SOURCE GROUP I

NO. OF SCATTERING ANGLES IN XSECS 2

ENTRIES/NEUTRON IN THE NEUTRON BANK 22

ENTRIES/NEUTRON IN THE FISSION BANK 15

" NUMBER OF MIXTURES USED 8

NUMBER OF BIAS ID'S USED 1

NUMBER OF DIFFERENTIAL ALBEDOS USED 0

TOTAL INPUT GEOMETRY REGIONS 71

. NUMBER OF GEOMETRY REGIONS USED 71

LARGEST GEOMETRY UNIT NUMBEP ill

LARGEST ARRAY NUMBER 4

USE LATTICE GEOMETRY

GLOBAL ARRAY NUMBER

NUMBER OF UMITS IN THE GLOBAL X

NUMBER OF UNITS IN THE GLOBAL Y

NUMBER OF UNITS IN THE GLOBAL Z

USE A GLOBAL REFLECTOR

USE NESTED HOLES

NUMBER OF HOLES

MAXIMUM HOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAXIMUM ARRAY NESTING LEVEL

DIR.

DIR.

DIR.

YES

0

0

0

0

YES

3

1

YES

4

+X BOUNDARY CONDITION MIR -X BOUNDARY CONDITION MIR

+Y BOUNDARY CONDITION MIR -Y BOUNDARY CONDITION MIR -

'-SZ BOUNDARY CONDITION MIR -Z BOUNDARY CONDITION MIR
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4÷4 . ....4 *• ÷•4 • ... •* . ..... . * .... . .... ..* * * •. . . .• • •. . . . . . . . . .

SPACE AND SUPERGROUP INFORPMTION ......

- 100000 WORDS IS THE TOTAL SPACE AVAILABLE.

* 34213 WORDS WERE USED FOR WON-SUPERGROUP STOPAGE.

65787 WORDS OF STORAGE ARE AVAILABLE FOR SUPERGROUPED DATA.

99721 WORDS OF STORAGE AP.E AVAILABLE FOR CONSTRUCTING THE SUPERGROUPS.

5727 WORDS OF STOPAGE ARE AVAILABLE TO EACH SUPERGROUP.

1037 WORDS ARE NEEDED FOR THE LARGEST GROUP.

354H6 WORDS OF STOPAGE IS SUFFICIENT TO RUN THIS PROBLEM.

45792 WORDS OF STORAGE WILL ALLOW THE PROBLEM TO RUN WITH ONE SUPERGROUP.

" 46240 WORDS OF STOPAGE WILL BE USED TO RUN THIS PROBLEM.

* STARTING ENDING XSEC ALBEDO TOTAL
SUPERGROUP GROUP GROUP LENGTH LENGTH LENGTHR

1 1 27 2252 D 11519

........ 0 H O'S WERE USED IN SUPERGROUPING ........

ARRAY, RA UNITS I'] UNITS IN UNITS IN NESTING -
- NUMBER X DSP. T DIP.. Z DIR. LEVEL

* 1 1 20 1 2

2 2 1 1 12

. . . . 3 1 1 1.

•* 4 2 5 1 1 *
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MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION lUl- ID

----- UNIT I

AL PLATE CELL

1 CUBOID

- CUBOID

2 1

3 1

'A = 3.1250 -X = -3.1250 +Y = 0.12700 -Y =-0.12700 +Z

-E = 3.1250 -X = -3.1250 +Y = 0.25400 -Y =-0.25400 +1

10.00l

10.000

-10. 000

-10. 000

----- UNIT 2

HFRR FUEL PLATE CELL 1

I CUBOID I

2 CUBOID 2

3 CUBOID 3

HFBR FUEL PLATE CELL 2

1 CUBOID I

2 CUBOID 2

3 CUBOID 3

HFER FUEL PLATE CELL 3

1 CUBOID 1

2 CUBOID 2

3 CUBOID 3

HFBR FUEL PLATE CELL 4

I CUBOID 1

2 CUBOID 2

3 CUBOID 3

1

I

I

+-

+X =

+5 =

2.8H00

3.1250

3.1250

-X =

-X=

-X=

-2.8600

-3.1250

-3.1250

+Y = 2.65000E-02

+Y = 6.35000E-02

+Y = 0.19050

-y

-y

-Y

=-2.6H5000E-03

=-6. 3SO00E-02

=-0.21340

+Z

+Z

+Z

10.000

10.000

50. 000

-Z

-Z

-Z

-10.000

-10. 00o

-10.000

----- UNIT 3

1

1

1

7.. =

4,. -

2.8600

3.1250

3.1250

-X = -2. 8600

-3.1250

-3.1250

+Y = 2.65000E-02

+Y = 6.35000E-02

+Y = 0.21340

-y

-Y

-y

=-2.65000E-02

--0. 35000E-02

=-0. 20070

+Z

+Z

+Z

10.000

10.000

10.000

-Z

-Z

-Z

-10.nOO

-10.000

-10.000

----- UNIT

1

1

I

2.1H50

3.1250

3.1250

-2.8600

-3.1250

-3.1250

+Y = 2.650OOE-02

+Y = 6.35000E-02

+Y = 0.20070

-Y

-Y

-265 000E-02

=-6. 35000E-02

=-0.10540

+Z

+Z

+Z

I0.000

10.000

10.000

-Z

-Z

-10.000

-10.000

-10.000

--- UNIT 5

0 1

I

1

+2 =

4.. =

2.8600

3.1250

3.1250

-X= -2.8600O

-X = -3.1250

-x = -3.1250

+Y = 2.650000E-02

+Y = 6.35000E-02

+Y = 0.19540

-2.35000E-02 +Z

-0.31000E-02 +Z

-0J.18540 +Z

10.000

10.0000

1 . '00

-Z

-Z

-Z

-10.000

-10.000

-10.,001'
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MEDIA BIAS
NT14 I DREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT 6

HFBR FUEL PLATE CELL 5

1 CUBOID 1

2 CUBOID

3 CUBOID

2

3

1

1

!

+X =
+X

2.8600

3.1250

3.1250

-X = -2.8600

-;,= -3.1250

-X = -3.1250

+Y = 2.65000E-02

+Y = 6.35000E-02

+Y = 0.18540

-Y =-Z.65000E-U2 +Z

-Y =-6.35000E-02 +Z

-Y =-0.20070 +Z

10.000

10.000

10.000

-Z

-Z

-Z

-10.000

-10.000

-10.000

UNIT

HFBR FUEL PLATE CELL 6

1 CUBOID 1

2 CUBOID 2

3 CUBOID 3

HFBR FUEL PLATE CELL 7

I CUBOID 1

2 CUBOID 2

3 CUBOID 3

1

1

1

+X =

+X =

+X =

L.8600

3.1250

3.1250

-x = -2.8600 +Y = 2.650OOE-02

-X = -3.1250 +Y = 6.35000E-02

-x = -3.1250 +Y = 0.20070

-Y =-2.65OOOE-02 +Z

-Y =-6.35000E-02 +Z

-Y -- 0.21340 +Z

10.000

10.000

10.000

-Z

-Z

-Z

-10.n00

-10.000

-10.000

UNIT 8

1

1

1

2.8600

3.1250

3.1250

-X = -2.8600

-x= -3.1250

-X = -3.1250

+Y = 2.65000E-02

+Y = 6.35000E-02

+Y = 0 .21340

-Y =-2.45000E-02 4Z

-Y =-H.35000E-02 .0

-Y =-0.19050 +0

10.000

10.000

10.000

-Z

-Z

-Z

-10.000

-I0.000

-1.0000

HFBB FUEL ARPAY WITH

1 ARRAY NUMBER

2 CUBOID

3 CUBOID

4 CUBOID

5 CUBOID

HALF

1

3 1

4 1

3 1

5 1

----- UNIT 10

OF 1/4 PLATE ON RIGHT - TOP STACK

= 3.1250 -X = -3.1250

+2 = 3.1250 -X = -3.1250

+x = 3.6000 -; = -3.6000

+3 = 4.3690 -X = -4.3900

+2 = 4.6738 -X = -4.3690

EXTERNAL TO LATTICE 1

+y =

+y =

+y =

+y =

+y =

3.8936

4.1000

4.1000

4.637r

4.6376

-y

-Y

-y

-3.9369

-4.1000

-4.1000

-4.1000

-4.1000

1o. 000

10. 000

10. 000

10.000

10.000

-Z

-0

-Z

-Z

-Z

-10.000

-i]000

-10.1000

-10. 000
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MEDIA BIAS
NUM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

HFBR FUEL WITH HALF OF 1/4 IN. PLATE

1 ARPAY NTUJBER 1 X

I CUBOID 3 1 +X =

3 CUBOID 4 1 X

4 CUBOID 3 1

5 CUROID 5 1

2 UNIT ARRAY WITH 0.120 IN. PLATE ON

I ARRAY NUMBER 2 +X =

2CUBOID 5 1 +X =

----- UNIT 11 EXTERNAL TO LATTICE I -----

ON LEFT TOP STACK

3.1250 -X = -3.1250 +Y = 3.9369 -Y = -3.9369

3.1250 -X = -3.1250 +Y = 4.1000 -Y = -4.1000

3.6000 -Y = -3.6000 +Y = 4.1000 -Y = -4.1000

4.3690 -X = -4.3690 +Y = 4.6376 -Y = -4.10,00

4.3690 -X = -4.6738 +Y = 4.6376 -Y = -4.1000

+Z

+Z

+Z

4Z

+Z

= 10.000

= 10.000

= 10.000

= 10.'000

= 10.000

-7 = -10.000

-Z = -10.000

-Z = -10.000

-Z = -10.000

-Z -10.000

----- UNIT 12 EXTERNAL TO LATTICE 2 -----

TOP A1ND SIDES

9.0438 -X = -9.0428 +Y = 4.3688 -Y = -4.3688 +Z = 10.000 -Z = -10.000

9.3476 -X = -9.3476 +Y = 4.6736 -Y = -4.3688 +Z = 10.000 -Z = -10.000

----- UNIT 13 EXTERNAL TO LATTICE 3 -----

3 UNIT ARRAY WITH REST OF 5/16 WEB

I ARRAY NUMBER 3 BY 14.174 -X = -14.174 +Y = 4.3688 -Y w -4.3088

2 CUBOID 5 1 +X = 14.529 -X = -14.529 -Y = 50800 -Y = -50800

+Z = 10.000 -Z = -10.000

+Z = 10.000 -Z = -10.000

----- UNIT 14 EXTERNAL TO LATTICE 4 -----

2 UNIT ARRAY WITH 0.120 IN. PLATE ON

1 ARRAY NUMBER 4 'X =

2 CUBOID 5 1 +:: =

BOTTOM AND SIDES

9.0428 -X = -9.0428

9.3476 -X = -9.3476

+Y = 4.3688 -Y = -4.3688 +Z = 10.000 -Z = -10.000

+Y = 4.3688 -Y = -4.6736 +Z = 10.000 -Z = -10.000
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MEDIA BIAS
NUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UN.GLOBAL .
- -- UNI1T 15 - - -

7 HFBR ASSEMBLIES IN THE LWT

1 CYLINDER 3 1 RADIUS

HOLE NU14BER 1 AT X

HOLE IIUMBER 2 AT 2

HOLE NUMBER 3 AT X

2 CYLINDER 5 1 RADIUS

3 CYLINDER 6 I RADIUS

4 CYLINDER 5 1 RADIUS

5 CYLINDER 8 I RADIUS

r CYLINDER 5 1 RADIUS

7 CUBOID 7 1 +X

= 17.050

= 0.00000

= 0.00000

= 0.00000

= 18.891

= 33.496

= 36.544

= 49.244

= 80.339

= 80.339

+2

Y

Y

Y

+Z

+Z

+Z

+Z

+Z

-X

= 10.000

= 9.4489

= 0.00000

= -9.4489

= 10.000

= 10.000

= 10.000

= 10.000

= 10.000

= -80.339

-Z = -10.000

Z = 0.00000

Z = 0.00000

Z = 0.00000

-Z = -10.000

-Z = -10.000

-Z = -10.000

-Z = -10.000

-Z = -10.000

+Y = 80.339

CENTERLINE IS AT

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

-Y = -80.339

X = 0.00000

12

13

14

X = 0.00000

X = 0.00000

X = 0.00000

= 0.0O000

X = 0.00000

+Z = 10.000

Y = 0.00000

Y = 0.0oooo

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

-Z = -10.000

UNIT 90 EXTERNAL TO LATTICE 1 -----

HFBR FUEL ARRAY 20

1 ARRAY NUMBER

2 CUBOID

3 CUBOID

4 CUBOID

5 CUBOID

HFBR FUEL ARRAY 20

1 ARRAY NUMBER

2 CUBOID

3 CUBOID

4 CUBOID

5 CUHOID

PLATES IN

1

3 1

4 1

3 1

5 1

PLATES IN

1

3 1

4 1

3 1

5 1

5/16 IN. WEB CENTER

+X = 3.1250 -X = -3.1250

+2 = 3.1250 -X = -3.1250

+2 - 3.6000 -X = -3.6000

+X = 4.3690 -X = -4.3690

+B = 4.7246 -X = -4.7246

+y =

+y =

.y =
+y =

3.9369

4.1000

4.1000

4.3688

4.3688

-Y = -3.9369

-Y = -4.1000

-Y = -4.1000

-Y = -4.3688

-Y = -4.3688

+Z =

+Z =

+Z =

+Z =

+Z =

10.000

10.000

10.000

10.000

10.000

-Z = -10.000

-Z = -10.000

-Z = -10.000

-Z = -10.000

-Z = -10.000

UNIT 91 EXTERP'IAL TO LATTICE I ---

5/16

+2

+X

+2
+X

IN. WEB RIGHT

= 3.1250

= 3.1250

= 3.6000

= 5.1380

= 5.4936

-X = -3.1250

-- = -3.1250

-X = -3.6000

-X = -3.6000

-X = -3.9556

+y =

+y =

+y =

+y =

+y =

3.9369

4.1000

4.1000

4.3688

4.3688

-Y = -3.9369

-Y = -4.1000

-Y = -4.1000

-Y = -4.3688

-Y = -4.3688

+z =

+z =

+Z =

+Z =

+z =

10.000

10.000

10.000

10.000

10.000

-Z = -10.000

-Z = -10.000

-Z = -10.000

-Z = -10.000

-Z = -10.000
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MEDIA BIAS
NUM I D

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

UNIT 92 EXTERNAL TO LATTICE 1

HFBR FUEL ARRAY 20

1 ARRAY NUMBER

2 CUBOID

3 CUBOID

4 CUBOID

5 CUBOID

PLATES IN

31

4 1

3 1

5 1

5/16

+X

+X

+X

IN. WEB LEFT

= 3.1250

= 3.1250

= 3.6000

= 3.6000

= 3.9556

-X = -3.1250

-X = -3.1250

-X = -3.6000

-X = -5.1380

-X = -5.4936

+y =

+y =

+y =

+y=

+y=

3.9369

4.1000

4.1000

4.3688

4.3688

-y =

-Y =

-y =

-y=

-Y=

-3. 9369

-4.1000

-4.1000

-4.3588

-4.3G88

10.00C,

10. 000

00.00'

10. 000

10.000

-Z

-Z

-Z

-Z

-Z

-10.000

-10.000

-10.000

-10.000

HFBR FUEL ARRAY WITH HALF OF

S ARPAY NUMBER 1

2 CUBOID 3 1

3 CUBOID 4 1

4 CUBOID 3 1

5 CUBOID 5 I

HFBR FUEL ARRAY WITH HALF OF

S ARRAY NUMBER 1

2 CUBOID 3 1

3 CUBOID 4 1

4 CUBOID 3 1

5 CUBOID 5 1

1/4 IN.

+X =

+X =

+X

+X

1/4 IN.

IX =

+X =

+X =

+0 =

UNIT 101 EXTERNAL TO LATTICE 1

PLATE ON RIGHT - BOTTOM STACK

3.1250 -X = -3.1250 +Y = 3.9369 -Y

3.1250 -X = -3.1250 +Y = 4.1000 -Y

3.6000 -X = -3.6000 +Y = 4.1000 -Y

4.3690 -X = -4.3690 +Y = 4.1000 -Y

4.6738 -X = -4.3690 +Y = 4.1000 -Y

UNIT 111 EXTERNAL TO LATTICE 1

PLATE ON LEFT - BOTTOM STACK

3.1250 -X = -3.1250 +Y = 3.9369 -Y

3.1250 -X = -3.1250 +Y = 4.1000 -Y

3.6000 -X = -3.6000 +Y = 4.1000 -Y

4.3690 -X = -4.3690 +Y = 4.1000 -0

4.3690 -X = -4.6738 +Y = 4.1000 -Y

-3.9369

-4.1000

-4.1000

-4.6376

-4.6376

i0. 000

10.000

10.000

10.000

-Z

-Z

-Z

-Z

-Z

-Z

-Z

-Z

-Z

-Z

-10.000

-10.000

-in. Ono

-10.000

-10.000

-10.000u

-10. 000

-10.000

-10. 000

-3. 9369

-4.1000

-4.1000

-4.C376

-4. 637C

+Z

+Z

,Z

+Z

+0

1 0. 000

1 Q0 0 00'
10.000

10.000
10. 000

0
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UNIT ORIENTATION DESCRIPTION FOR ARRAY i

Z LAYER 1, X COLUMN2 I TO I LEFT TO RIGHT Y ROW I TO 20 BOTTOM TO TOP

3

4

5

5

5

Z LAYER

10 II

Z LAYER

92 90 91

Z LAYER

101 ill

UNIT ORIENTATION DESCRIPTION FOR ARRAY 2

1, 0 COLUMN I TO 2 LEFT TO RIGHT Y ROW I TO 1 BOTTOM TO TOP

UNIT ORIENTATION DESCRIPTION FOR ARRAY 3

1, X COLUMN 1 TO 3 LEFT TO RIGHT Y ROW 1 TO I BOTTOM TO TOP

UNIT ORIENTATION DESCRIPTION FOR ARRAY 4

1, . COLUMN 1 TO 2 LEFT TO RIGHT Y ROW 1 TO I BOTTOM TO TOP
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VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT REGION

1 1

2 1

3

GEOMETRY
REGIONl

3
4
5

3 1 6
2 7
3 H

4 1 9
2 10
3 11

5 1 12
2 13
3 14

6 1 15
3 16
3 17

7 1 18
2 19

8 1 21
2 22

3 23

SURROUNDING GEOMETRY VOLUMES -

10 1 39
2 40
3 41
4 42

5 43

SURROUNDING GEOMETRY VOLUM4ES -

15 1 49
2 50
3 51
4 52
5 53

SURROUNDING GEOMETRY VOLUMES -

12 1 59
2 60

SURROUNDING GEOMETRY VOLUMES -

13 1 61
2 62

SURROGUNDING GEOMETRY VOLUM4ES -

VOLUME

3.17509E+01 CM''3
3. 17500E+01 CM74''3

6.0632RE+S0R CM-l'3
9.S11H0E+00 C1M..3

3.46125E+01 CM'3

6. 04320E+00 CMl 3
9.8118HE+00 CM*-3
3.58875E+O1 l CM"3

6.06320E+00 CM''3
9.81180E+00 CM':3
3.23875E+01 CM''3

6.06320E+00 CM''3
9.81180E+00 CM-'3
3.04750E+01 CM''3

6.06320E+00 CM4'3
9.8H180E+00 CM*'3
3.23875E 01 CM''3

6.06320E+00 CM''3
9.81180E+00 CM''3
3.58675E+01 CM*'3

6.06320E+00 CM''3

9.81180E+00 CM''3

3.46125E+01 CM''3

GEOMETRY REGION

9.94225E+02 CM-3
4.07750E+01 CM''3
1.55800E+02 CM''3
3.46183E+02 CM*3
5.32644E+01 CM''3

GEOMETRY REGION

9.84225E+02 CM-'3
4.07750E+01 CM''3

1.55800E+02 CM' 3
3.46183E+02 CM.'3
5.32644E+01 CM'*3

GEOMETRY REGION

3.16049E+03 CM''3
2.20495E+02 CM''3

GEOMETRY REGION

4. 95380E+03 CM' 3
9.50946E+02 CM"3

GEOMETRY REGION

CUMULATIVE
VOLUME

3.17500E+01 CM''3
6.35000E+01 CM* 3

6.06320E+00 CM''3

1.5875GE+01 CM''3
5.04875E+01 CM''3

6.06320E+00 CM'*3
1.58750E+01 CM''3
5.17625E+01 CM'*3

6.06320E.00 CM' 3
1.58750E+01 CM''3

4.82625Ee01 CM''3

6.06320E+00 CM**3

1.58750E+01 CM'*3
4.63500E+01 CM''3

6.06320E+00 CM''3

1.58750E+01 CM''3
4.82625E+01 CM*'3

6.06320E+00 CM''3
1.58750E+01 CM*'3
5.17625E+01 CM''3

6.06320E+00 CM''3

1.58750E+01 CM*'3
5.04875E+01 CM÷'3

39 IS Al7 ARRAY PLACEMENT BOUNDARY REGION

9.84225E-+2 CM*'3
1.02500E+03 CM''3
1.18080+E403 CM''3

1.52698E+03 CM''3
1.58025E+03 CM**3

49 IS All ARRAY PLACEMENT BOUNDARY REGION

9.84225E+02 CM-3
1.02500E+03 CM":3
I.18080E+03 CM'*3
1.52698E+03 CM

t
'3

1.58025E+03 CM''3

59 IS All ARPAY PLACEMENT BOUNDARY REGION

3.16049E+03 CMW3
3.38099E+03 CM''3

rI IS Al ARRAY PLACEMENT BOUNDARY REGION

4.95380E+03 CM*'3
5.90475E+03 CM''3

63 IS AR ARPAY PLACEM4ENT BOUNDARY REGION

3.16049E+03 CM''3
3.38099E+03 CM-'3

1.82654E+04 CM' 3
2.24235E+04 CM''3

7.04975E+54 CM''3

8.39110E+04 CM''3
1.52367E+S5 CM*3
4.05539E+05 CM''3
5.16348E+05 CM--3

24 IS AN ARRAY PLACEMENT BOUNDARY REGION

9.84225E+02 CM''3

1.02500E+03 CM*'3
1.18080E:03 CM**3
1.52698E+03 CM*'3
1.65127E+03 CM'-3

29 IS AJI ARRAY PLACEMENT BOUNDARY REGION

9.84225E+02 GM''3

2.00250(E+03 CM' 3
1.1860ROE+433 CM''3
1 .5269HE+:3 CM' 3
1. 56127E+03 CM' '3

34 IS AN ARRAY PLACEMENT BOUNDARY REGION

9.84225Ef22 CM' 3

14 1
2

15 I

4

65

7

SURROUNDING GEOMETRY

90 1

3
4
5

SURROUNDING GEOMETRY

91 1

3
4
5

SUREOUNDIIIG GEOMETRY

92 1

63 3.16049E+03 CM-3

64 2.20495E+02 CM''3

655 5.59865E+03 CM*'3
G6 4.15813E+03 CM''3

67 4.8074OE+04 CM''3

68 1.34136E+04 CM'3
69 6.84563E+04 CM''3
70 2.53172E+05 CM''3
71 1.I080E+05 CM',3

VOLUMES - GEOMETRY REGION

24 9.84225E+02 CM''3

25 4.07750E+01 CM''3

26 1.55800E+02 CM''3
27 3.46183E+0 2 CM .'3
26 1.24294E+02 CM*'3

VOLUMIES - GEOMETRY REGION

29 9.84225E+02 CM''3

3') 4.07750E+01 CM''3
31 1 . 55800E+02 CM''3
-2 3.46183E+02 CM''3

l.Y24284E+02 C14'3

VOLU14ES - GEOMETRY REGION

34 9.84225E+02 CM''3

0
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2
3
4
5

35
36
37
38

SURROUNDING GEOMETRY VOLUMES -

101 1
2
3

4
5

44
45
46
47
48

4.07750E401 CM''3

1.55800E-02 CM''3

3.46183E+02 CM''3
1.24284E'02 -CM'3

GEOMETRY REGION

9.84225E+02 CM**3
4.07750E+S1 CM''3
I.55800E+02 CM'÷3
3.46183E+02 CM''3
5.32644E+01 CM'÷3

GEOMETRY REGION

9.84225E+02 CM'"3
4.07750E+01 CUM43
1.55800E+02 CM''3
3.46183E +02 CM4'3
5.32644E+01 CM1*3

1.02500E-03 CM''3

1.18080E+03 CM''3
1.52698E+03 CM '3
1.65127E+03 CM 3

44 IS AN ARRAY PLACEMENT BOUNDARY REGION

9.84225E+02 CM'-3
1.02500E+03 CM''3
1.18080E+03 CM 3
1.52698E+03 CM'*3
1.58025E+03 CM''3

54 IS Al ARRAY PLACEMENT BOUNDARY REGION

9.84225E+02 CM*13

I.02500E+03 CM''3
1.18080E+03 CM* 3
1.52698E+03 CM''3
I.58025E+03 CM''3

SURROUNDING GEOMETRY VOLUMES -

Il1 1 54
55

3 56
4 57
5 58

UNIT USES REGION

1 14 1

2
7 1

2
33 7 1

3
4 7 1

3

5 84 1
2
3

6 7 1

3

7 ~ 3

8 7 13

10 1 1
2
3
4
5

3
4
5

10 1 1

13 1 1

14 1 1
2

15 1 1
2
3
4
5
6
'7

4
5

1 1
2
3
4

MIXTURE

2

3

1
3

3

3
2
3

1
2
3

1
2
3

3

TOTAL VOLUME

4.44500E+02 CM'*3
4.44500E+02 CM''3

4.24424E+01 CM''3

6.86826E.01 CM'1'3
2.42288E+02 CM*-3

4.24424E+01 CM*'3
6.86826E+01 CM '3
2.51213E+02 CM''3

4.24424E+0I CM''3
6.86826E+01 CM''3

2.26713E+52 CM''3

5.09309E+02 CM*'3
8.24191E+02 CM' 3
2.55990E+03 CM''3

4.24424E+01 CM''3
6.86626E+01 CM*'3
2.26713E+02 CM''3

4.24424E+01 CM:"3

6.86826E+01 CM''3
2.51213E+02 CM''3

1 4.24424E+01
2 6.86826E+01
3 2.42288E+02

9.84225E402
3 4.07750E+01
4 1.55800E+02
3 3.46183E+02
5 5.32644F+01

9. 84225E+02
3 4.07750E+01
4 1.55900E+02
3, 3.46183E+02
5 5.32644E+01

3.16049E+03
5 42.20495E+02

4. 95380E+03
5 9.50948E+02

3.16049E+03
O 2.20495E-+02

3 5.59805E+03
5 4.15813E+0)3
6 4.80740E+04
5 1.34136E+04

8 6 .4563E+04
5 2.53172E+05
7 1.10809E+05

9.842251E+02
3 4.07750E I01
4 1.5800E+102
3 3.46183E+02
5 1.24284E÷02

9.84225E+02
3 4.07750E+01
4 1.55800E+02
3 3.46183E+02

CM: '3
CM '3
CM''3

CM'*3
CM' '3

CM' '3

CM' '3
CM' '3

CM' '3
CM4 '3
CM'*'3
CM* '3
CM* '3

CM' '3
CM' '3

CM' '3
CM' '3

CM' '3
CM' '3

CM' '3
CM'*'3
CM' '3
CM'*'3

CM' '3
CM' '3
CM' '3

CM' '3
CM' '3
CM' '3

CM' '3

CM' '3

CM' '3
CM' '3
CM'*'3
CM' '3
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5 5 1.24264E,02 CM-3

92

101

III

3

4
5

I
2
3
4
5

1
2
3
4
5

3
4
3
5

3
4

3
5

3
4
3
5

9.84225E+02 CM"3
4.07750E+001"CM÷3
1.55800E+02 CM"3
3.46183E+02 CM"3
1.24284E+02 CQM43

9.84225E+02 CM"3
4.077500+01 C14:3

1.55800E+02 CM 3
3.46183E+02 CM"3
5.32644E+01 CM"3

9.84225E+02 CM-3
4.07750E+0I CM*3
1.55800E+02 CM"3
3.46183E+02 CM"3
5.32644E+01 CM*3

MASS (G)
3.05126E+03
4.54148E+03
1.27289E+04
2.94680E+03
2.1599 5E+06

5.45351E+05
I . 10607E+05
6.83311E+04

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

1 7.63963E+02 cM-3
2 1.68079E+03 CMG÷3
3 1.27522E+04 CMA3

4 1.09060E+03 CM:*3
5 2.72721E+05 CM' 3

6 4.80740E+04 CM*_3
7 1.10809z+05 CM"*3
8 6.84563E+04 CM*3

BIASING INFORMATION4

A DEFAULT WEIGHT OF 0.500 WILL BE USED FOR ALL BIAS ID'S.
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........ 0 IO'S WERE USED IN KENO-V BEFORE TRACKING ........

........ 0.01750 MINUTES WERE USED PROCESSING DATA.

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE= 6.0312HE-02

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
+ 8= 6.03390E+U .-=-8 .03390E+OI +Y= 8.03390E+01 -Y=-8.03390E+1 +-Z= 1.001000E+01 -Z=-S.00000OE+01

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNIED OFF

KENO MESSAGE NUMBER KS-IN05 ... WARNING, ONLY 336 INDEPENDENT STARTING POSITIONS WERE GENERATED.

464 ADDITIONAL STARTING POINTS WERE PICKED FROM THE INITAL DISTRIBUTION.

0.45383 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.48000 MINUTES.

GENERATION
GENERATION K-EFFECTIVE

KENO MESSAGE NUMBER KS-132
S 7.B258SE-01

KENO MESSAGE NUMBER K5-132
2 8.20012E-O0

KENO MESSAGE NUMBER K5-132
3 8.31350E-01
4 7.85323E-01
5 8.23855E-01
6 7.56112E-IS
7 8.45663E-0S
8 7.80519E-01
9 7.77308E-01

10 8.03211E-_01
11 7.61307E-01
12 8.34185E-01
13 7.68171E-01
14 8.61627E-01
15 H.43867E-0I
16 8.23382E-01
17 7.80078E-01
18 8.45103E-01
19 7.79327E-01
20 7.67797E-01
21 8.11431E-01
22 8.23154E-01
23 7.58654E-01
24 8.22415E-01
IS 8.05434E-01
26 8.03967E-01
27 7.94770E-01
2H 7.85637E-_0
29 6.56424E-01
30 8.66667E-01
31 7.60055E-01
32 7.38283E-01
33 7.67211K-01
34 7.73616E-01
35 8.51868E-01
36 8.07863E-01
37 8.0500-U01
38 7.85393E-SI
39 7.67882E-01
40 8.40520E-01
41 8.53727E-01
42 8.04652E-O1
43 8.26772E-01
44 7.84712E-01
45 7.9786E0-01
46 7.2687EK-01
47 8.10596E-01
48 8.36581E-01
49 0.35149E-01
50 8.07847E-U0
51 7.90965E-01
52 7.91820E-SI
53 8.58332E-01
54 7.93312E-01
55 8.46627E-0U
56 8.50713E-01
57 7.93341E-OS
58 7.63313E-01
59 7.77036E-01
60 7.99289E-01
61 8.41467E-01

62 8.1326HE-01
63 8.19781E-01
64 8.32399E-U0
65 8.11585E-01
66 8.01330E-01
67 8.35365E-01
68 8.14892E-01
F9 7.95587E-01
70 8.18935E-N0
71 7.74137E-01
72 8.45016E-01

NAC International

ELAPSED TIME
MINUTES

WARNING .... ONLY

5.06333E-01
WARNING .... ONLY

5.35500E-01
WARNING .... ONLY

5.64833E-01
5.95000E-01
6.24333E-Ni
6.5 4SUNK-i0
6.84833E-01
7.15000E-01
7.45167E-01
7.75333E-01
8.04667E-01
8.35833E-01
8.66000E-01
8.93500E-01
9.23667E-01
9.53000E-01
9.83167E-01
1.01250E+00
1.04267E+00

. 07300E+00
S.I0400E+00
S. 13433E+00
S. 26450E+00
1.19467E+00
1. 22583E + 00
1.25600E+00
1.28617E+00
1.31833E 3+00
1.34850E+00
1.37783E+0O
1.40883E+00
1.44100E +(0
1.47117EK+00
1. 50233E+00
1.53150E+00
1.56183E+00
1.59283EK+00
1. 62317E+00
1. 65333E+00
1.68350E+00
1. 71283E+0U
S. 74400+E00
1.77500E+00
1. 80717E+00
1.83733E+00
1. 9r750E+00
S. 89683E+00
S. 92700E+00
1.95717E+00
1.98650E+00
2.01583E+00
2.04700E+00
2.07617E+00
2.10733E+ 00
2.13667E+00
2. 6783E+00
2.119800E+00
2. 22817E+00
2.25833E+00
.. 28767E+00
2.3 1883E+00
2. 34900E+00
2.38017E+00
2.4 1133E+00
2.44150E+00
2.47167E+00
2.:50183E+00
2.53117E+00
2.56 ,50E+00
2.59167E+00
2. 62367E+00
2.653830+00

AVERAGE AVG K-EFF MATRIX
K-EFFECTIVE DEVIATION K-EFFECTIVE

700 INDEPENDENT FISSION POINTS WERE GENERATED

I.00000E+00 0.0OOOKE+O0 0.00000E+00
744 INDEPENDENT FISSION POINTS WERE GENERATED

1.OUOOKE+00 0.0UOUOE+U0 0 O.OOUE+O0
741 INDEPENDENT FISSION POINTS WERE GENERATED

8.31350E-01 0.00U00+U00 O.O0000E+0U
8.08337E-01 2.30137E-02 O.OO0OE+O00
8.13509E-01 1.42583E-02 O.00000E+O0
7.99160E-01 1.75371E-02 O.OONO0E+O0
8.08461E0-1 1.64631E-02 O.00000E+00
8.03804E-01 1.42259E602 O.O0OO0E+O0
8.00019E-O1 1.26046E-02 0O.0000E+00
6.00416K-EO S .09234E-02 5.00000E+00
7.96072E-01 1.05683E-02 0.00000U+00
7.99883E-01 1.01920E-02 U.OOOOOE+00

7.970U0E-01 9.65929E-03 U.UOUOOE+00
8.02386E-01 1.03322E-02 U.UOOOKE+00
8.05577E-01 1.00256E-02 0.00000E+00
8.06849E-01 9.36664E-03 0.OOOOE+00
8.05064E-01 8.90246E-03 0.00000E+00
8.07566E-01 8.69537E-03 U.UOUOUE+00
8.05905E-01 8.33508E-03 0.00000E+00

8.03788E-US 8.13857E-03 0.0(0000E+00
8.04190E-U0 7.70882E-03 U.OOOOE+U0

8.05138E-01 7.37444E-03 0.OOOOKE+U0
8.02925E-01 7.35546E-03 0.00000E+00
8.03811-S01 7.068689-03 0.00000E+00
8.03881E-01 6.75493E-03 0.00000E+00
8.03885E-01 6.46735E-03 0.00000E+00

8.03520E-01 6.21397E-03 0.O00000E00
8.02833E-OS 6.0096KE-03 0O.0000E+00
8.02966E6-1 5.78435E-03 0.00000E+00
8.05241E-01 0.02035E-03 O.00000E+00
8.03683E-01 6.01438E-03 0.00000E+00

8.01503-S01 6.10593E-03 0.00000E+00
8.00396E-S1 6.10348E-03 0.00000E+00
7.99559E-01 5.96663E-03 O.O0000E+00
8.01145E-01 5.99817E-03 0.0000E+00
8.01342E-01 5.82243F-03 O.O50000E+0
8.01452E-U0 5.65471E-03 .O00000E+00
8.01006E-01 5.51340E-03 0.00000E+00
8.00111E-01 5.43600E-03 0.000000E00
8.01174E-01 5.39739E-03 0.000000E+00
6.02522E-01 5.427120-03 0.00000E+U0
8.02575E-01 5.26997E-03 0.00000E+00
6.03214E-U0 5.19475E-03 0.0000K+00
6.02774K-O0 5.09215E-03 0.0o00E+O00
6.02060K-OS 4.974010-03 0.00000E+00
8. 02206E-0 4.80081E-03 0.0000E +00
6.02392E0K- 4.77475E-03 0.UOUO0EK00
8.03135E-O0 4.72858E-03 0.00000E+00
8.03810E-05 4.67674E-03 0.OOOOUK+00
8.039000-01 4 .57905E-03 0.00000E+00

6.03636E-01 4.40239E-03 0.00000E+00
8.03400K-OS 4.40796K-U3 0.000000+00
8.04477E-01 4.452900-03 0.00000E+00
6.04262K-OS 4.37570E-03 0.00000E+00

8.05062E-0 4.36228E-03 0.00000E+00
8.05907E-OS 4.36342E-03 0.00000E+00
8.05679E-01 4.289440-03 O.O0000E+00
8.04922E-01 4.27954E-03 0.00000E+00
8.04433E-0S 4.23256K-03 0.000000+00
8.04344E-01 4.15950K-03 0.00000E+00
8.04973E-01 4.13653E-03 0.00000E+00

8.05112E-01 4.06935K-03 0.00000E+00
8.05352E-01 4.00930E-03 0.000000E+0
8.05788E-U0 3.96816E-03 O.00.OOE+O0
8.05880EK-0 3.90575E-03 0.00000E÷O0
8.05809E-0K 3.64489E-03 0.000000+00
8.06264E-01 3.81249E-03 0.00000E+00
8.06395E-01 3.75656E-03 0.00000E+00

8.06233E-01 3.70358E-03 0.00000E+00
8.06420E-01 3.65349E-03 0.00000E+00
8.05952E-O0 3.63042E-03 0.000O0E+00
8.06510E-0S 3.62144E-03 0.00000E+00

MATRIX K-EFF
DEVIATION

0.00000E+00

O.O00OO+E00

O.OOOOE+0U
O.00000E+nO
0. O0000E+O0
N. NO0OE+0
0. O0000E+O 0
0. O0000E+00
0. O0000E+00
0. O0000E+00
0. O0000E+u0
0.00000E+00
0.0000E+00
0. O000OE+O0
0. 00000+C 0
0. OOOOOE+00
0. 00OEOK+O0

0.0 O OOOO+.00
0. 000OEO+00
O. 00000E+C00
0 on 0OOE +0 0
0. 00000E0+0
0. 00000E+00
0. 00000E+00
0. 00000E+ 00
0. 000OE+ 00
0. 00000E+00
0. 000006+00
0. 00000E+00
0. 000OE+00
0. 00000E+00

0. 00000E+00
0. 00000E+0

0.00000E+00
0.=0000+0)0
0. 00000E+00
U.00. OU E+ 00
0.000000E+00
0. 00000E+00

0,000000+00
0. 0(0000E+00
0. 00000E+00

0. 00100E+00
0. 000000E+00
0 . 00+000+÷00

0. 000fI00E00
0. 00000E+00
0.000000E+0
C. (C00000E+ 0
0.000000E+0

0(.70000E+00
0.00000E+00
0. 00000E+00
0.000000E+00
0. 00000E+00
0. 00000E+00
0.000000C00
0.000000E00
0. 0000,E+00
0. 00000+00
C0. 00000E+00
0.0000O+00

0. OO0OEK+00
0.000000+00
0. 00000E+I00
0•. 00000E +00

0. 0('000E+00
0. 00(100E+O0C'
0. 0000E0+II
0. 00000 E00
0'. ('0000 E+nO
0. 00000+EO0
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73 7.67445E-01 2.68500E+00 8.05960E-01 3.61222E-03 0.00000E+00 0.00000E+0'0
74 8.70584E-01 2.71433E+00 8.06858E-01 3.67304E-03 O.000OOE+00 O.O0000E+00
75 8.943420-01 2.74533E+00 8.08050E-01 3.815470-03 O.O0000OO+0 0.00000+E00
76 7.88294E-01 2.77467E0+-00 8.077890-01 3.77302E-03 0.00000+'E)0 0.00000E+00
77 8.07239E-01 2.80483E+00 8.07782E-01 3.72238E-03 0.O000+OO00 0.00000E+00
78 a.27989E-01 2.83417E000 8.08048E-01 3.68269E-03 0.00000E+00 0.00000E+00
79 a.03489E-01 2.86433E+00 8.07988E-01 3.63503E-03 0.00000E+00 0.00000E+00
80 7.'3271E-0-1 2.89467E+00) 8.074 15E-01 3.63364E-03 0.00000E+00 0.00000E+00
60 7.63581E-01 2.92567E+00 8.06860E-01 3.63000E-03 0.00000E+00 0.00000E+00
02 7.71390E-01 2.95600E+00 8.n6417E-01 3.6116(E-03 0.00000+E00 0. 0J00E0+0'I

83 7.07178E-01 2.98617E+00 8.06179E-01 3.57469E-03 0.00000E+00 0.00000E+00
04 7.96479E-01 3.01733E+00 8.06061E-01 3.53281E-03 0.00OOOE+00 0.00000E+00
85 8.33008E-01 3.04650E+00 8.06386E-00 3.50512E-03 0.00000E+00 O.000000E+O
86 7.88300E-01 3.07683E+00 8.06171E-01 3.46982E-03 0.00000E0+0 0.00000E+00
87 7.734230-01 3.10700E+00 8.05786E-01 3.45034E-03 0.00000E+00 0.000E+00
88 8.19029E-01 3.13817E+00 8.05940E-01 3.41345E-03 0.00000+E00 0.00000E+00
80 8.084730-01 3.16917E+00 8.059690-01 3.37412E-03 0.0000E+0 0.000000E50
90 8.24039E-01 3.19767E+00 8.06174E-01 3.34187E-03 0.000000+E0 0.O0000E+00
91 8.03419E-01 3.22867E+00 8.06143E-01 3.30425E-03 0.000000E00 5.00500E+00
92 8.312q5E-01 3.258000+00 8.064230-01 3.27926E-03 0.00000E+00 0.00000E+00
93 8.05054E-01 3.28183E+00 8.064080-01 3.24306E-03 0.00000E+50 0.00000E+00
94 7.807560-01 3.32117E+00 8.061280-01 3.21971E-03 0.000000+00 0.000000+00
95 0.215340-01 3.35233E+00 8.06295E-01 3.18820E-03 0.00000E+00 0.00000E+00
96 7.86701E-01 3.38250E+00 8.06086E-01 3.16197E-03 0.00000E+00 0.00000E+00
97 8.302050-01 3.41283E+00 8.06340E-01 3.13879E-03 0.00000E+00 0.00000E+00
96 7.78165E-01 3.44300E+00 8.06047E-01 3.11976E-03 0.00000E+00 0.00000E+00
99 8.65698E-01 3.47133E+00 8.06663E-01 3.14808E-03 0.000000+00 0.00000E+00

100 7.89819E-01 3.50150E+00 8.06483E-01 3.12093E-03 0.00000E+00 0.00000E+00
101 7.712060-01 3.53267E+00 8.06127E-01 3.10966E-03 0.00000E+00 0.0000uE+00
102 7.42795E-01 3.56383E+00 8.05493E-01 3.14287E-03 O.O0000E+00 0.000000+E00
103 7.045400-01 3.59400E+00 8.0524(0-01 3.11850E-03 0.000000+00 c. o00oooEoo
104 7.03195E-01 3.62517E+00 8.05069E-01 3.09537E-03 0.000000E00 0.02000E+00
105 8.39004E-01 3.65350E+00 8.05389E-01 3.08180E-03 0.000000E+0 0.00000E+00
106 8.06543E-01 3.68367E+00 8.05400E-01 3.05204E-03 0.00000E+Oo 0.00000E+00
107 8.19463E-01 3.71400E+00 8.05534E-91 3.02580E-03 0.00000EO0 O.00000O0+0
108 8.012060-01 3.74500E+00 8.05493E-01 2.99740E-03 0.00OOOE+00 0.00000E+00
109 7.77892E-01 3.77617E+00 8.05235E-01 2.98044E-03 0.0000000E0 0O.0000E+00
130 7.64249E-01 3.80633E+00 8.04056E-01 2.97700E-03 0.000OOE 00 0.0000+OO00

111 7.83489E-01 3.83667E+00 8.04660E-01 2.95607E-03 0.00000 +00 .00000E+00
112 7.95690E-01 3.86767E+00 8.04578E-01 2.93021E-03 0.00000+0+0 0.0000E0+00
113 b.34454E-01 3.89800E+00 8.04848E-01 2.916140-03 0.00000E+00 0.00000E+00
114 0.14258E-01 3.92717E+00 8.04932E-01 2.89120E-03 0.00000+O00 0.000000E00
115 8.12111E-01 3.95750E+00 8.04995E-01 2.866210-03 0.00000E+00 0.000000+0
516 8.12652E-01 3.98767E+00 8.05062E-01 2.84175E-03 0.00000E+00 0.00000E+00
117 0.16646E-01 4.01517E000 8.O5163E-01 2.81873E-03 O.00O0E00+O O.0000+E00
11R 7.75865E-01 4.04717E+00 8.04910E-01 2.80572E-03 0.00000E+00 0.00000E+00

8.03062E-01 4.07733E+00 8.04895E-01 2.78168E-03 0.00000E+00 0.00000E+00
120 8.05484E-01 4.10667E+00 8.049000-01 2.75801E-03 0.00000+E00 0.00000E+00
? 8.51749E-01 4.13683E000 8.05293E-01 2.762C30-03 0.000000E+0u .00000E+O0

] .49198E-01 4.16617E+00 8.05659E-01 2.76413E-03 0.00000E+00 0.000000+00
123 ý.51824E-01 4.19633E+00 8.00041E-01 2.76761E-03 O.0000OE+O .00000E+00

.'4 P.19270E-01 4.32650E+00 8.00149E-01 2.74697E-03 0.000000E00 0.00OO0E+OO
]25 7.72826E0-1 4.25683E+00 8.05878E-01 2.73799E-03 O.O0000E+00 0.00000E+00
126 7.77407E-01 4.28783E+00 8.056490-01 2.725500-03 0.000000+00 0.00000-00

1 .460350-01 4.31817E+00 8.05991E-01 2.72519E-03 0.0000OE+00 0.O0000E+00
120 8.14418E-01 4.34833E+00 8.06058E-01 2.70431E-03 0.O00000E+00 0.00000E+0
129 7.58984E-01 4.37850E000 8.05686E-01 2.70852E-03 0.00000E+00 0.000000E+00
130 7.83040E-01 4.40867E+00 8.055100-01 2.693090-03 0.00000E+00 0.00000E+00
131 7.73447E-01 4.43983E+00 8.05261E-01 2.68367E-03 O.000000E+0 0.00000+E00
132 8.01253E-01 4.46917E+00 8.05230E-01 2.66312E-03 0.00000E+00 0.00000E+00
133 0.13066E-01 4.49933E+00 8.05290E-01 2.64339E-03 0.00000+E00 0.O0000E+00
134 -.24373E-01 4.52950E+00 8.05435E-01 2.62727E-03 0.00000E+00 0.00000E+O0
135 0.10658E-01 4.56067E+00 8.054740-01 2.60774E-03 0.00000E+00 0.00000E+00
136 7.70361E-01 4.59183E+00 8.05212E-01 2.60144E-03 0.00000E+O0 0.00000+E00
137 7.79411E-01 4.62300E+00 8.05021E-01 2.58916E-03 0.000000+00 0.00000E+00
13 80.08704E-01 4.65317E+00 8.050480-01 2.57019E-03 0.000009E+0 0.00000E+00
139 7.67103E-01 4.08333E+00 8.04771E-01 2.56629E-03 0.00000E+00 0.00000E+00
140 7.80991E-01 4.71450E+00 8.04599E-01 2.55345E-03 0.00000E00 0.0O0000E+00
141 8.36822E-01 4.74467E+00 8.04831E-01 2.54559E-03 0O.0000E+00 0. 00000+00
142 7.00705E-01 4.774830+00 8.04701E-01 2.53065E-03 0.000000+00 0.00000+00

143 7.81529E-01 4.80517E+0L 8.04537E-01 2.51801E-03 O.C0OC005E+00 0.00000E+00
144 7.91742E-01 4.83533E000 9.04447E-01 . 2.501840-03 0.000000E+0' 0.00000E+00
045 +..+4700_-81 4.805510E00 8.04449E-01 2.484268-03 0.000000+00 0.001000+00
140 7.935230-01 4.89567E+00 8.04373E-01 2.46813E-03 0.00000E+00 0.0010E0+00
147 7.03490E-01 4.92600E000 8.042290-01 2.45520E-03 0.000000E0 0 .00000E+00
148 8.12237E-01 4 .95617E+00 8.04284E-01 2.43902E-03 0. 00000E+00 0. 00000-00
149 8.40I777E-01 4.98733E+00 8.04532E-01 2.43506E-03 0. 00000E+00 0.000000-00
150 . 57578E-01 5.01650E+00 8.048900E-1 2.44496E-03 O.00000E+00 0. 00000E+00
151 8. 01474E-01 5.04683E+00 8. 04867E-01 2.42861E-03 0. 00000E+00 0.0M000E000
152 7.89781E-01 5.07700E+00 8.04767E-01 2.41446E-03 O.0000OE+00 0.00000+O00
153 E.32128E-01 5.10633E+00 8.04948E-01 2.40525E-03 0.00000E+00 0.00000E+00
154 0.02724E-01 5.13650E+05 8.04933E-01 2.389420-03 0.00000+00 0.000000+00
155 0.627240-01 5.16583E+00 8.053110-01 2.40361E-03 0.00000E+00 0.000000+00
156 0.437400-91 5.19600E+00 8.05561E-01 2.40096E-03 0.00005000 0.00000E+00
107 0.428980-01 5.22533E+00 8.058020-01 2.397550-03 0.00000E+00 0O.0000E+00
158 0.+7336E-01 5.25467E+00 8.05940E-01 2.38613E-03 0.00000E0+0 0.00000E+O0
159 9.312120-01 5.284830*00 8.010000-01 2.37634E-03 0.0OOOOE0 0.00000+O00
160 8.22070E-01 5.31417E+00 8.06202E-01 2.36342E-03 0.00OOOE+O0 .00000E+OO
161 8.47374E-01 5.343330E+00 8.0641E-01 2.36274E-03 0.O0000E+00 O.0000OE+0
162 7.72563E-01 5.37450E+00 8.06255E-05 2.35691E-03 0.0000OE+O0 0.00000E+u0
103 8.20079E-01 5.400670-E00 0.05393E-01 2.34627E-03 O.0000OE+O0 0. 00000E+00
164 7.84005E-01 5. 43500E+00 8.06255E-01 2.33580E-03 0. 00000000 0. 000000E+O
105 7. 79844E-01 5.467800+00 0.. 06093E-01 2.31708E-03 0. 00000-E00 0.000000-E00
166 0. 10701E-01 5.49717E+00 8.06122E-01 2.313020-03 0. 08i+0000 0.050001E00
167 0.59350E-01 5.51650E+00 0.C06444E-01 2.32149E-03 0.00000+00 0.000000-00
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168
169
170
171
172

173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
182
193
194
195
196

197

198

201

302
203
204
205
206

8.69515E-01 5.55583E+00 8.06824E-01
8.35061E-01 5.58600E+00 8.06993E-01

8.07052E-01 5.61617E+00 8.0694E6-01
7.74453E-01 5.64633E+00 8.065016-01

8.83550E-01 5.67483E+00 8.07247E-01
9.166796-01 5.70500E+00 8.073026-01
8.42197E-01 5.73333E+00 8.07505E-01
7.44863E-01 5.76450E+00 3.07143E-01
7. 76623E-01 5.79567E+00 8. 06967E-01
8.157926-01 5.(82007E+00 0.07019E-01

8.0 5464E-01 5.85600E+00 8.07009E-01
8.04421E-01 5.88617E+00 8.0694E6-01
8.40447E-01 5.91650E+00 8.E07182E-01
8.46729E-01 5.94667E+00 8.07403E-01

8.06325E-01 5.97683E+00 8.07397E-01
8.24680E-01 6.00617E+00 8.07493E-01
7.83884E-01 6.03817E+00 8.07363E-01
8.08498E-01 6.068336+00 8.07369E-01

8.16651E-01 6.09767E+00 8.07420E-01
8.35256E-01 6.12700E+00 8.075706-01
7.99256E-01 8.15717E+00 8.07525E-01
7.74893E-01 6.18733E+00 8.07351E-01
8.10815E-01 6.21767E+00 8.07369E-01
8.38668E-01 6.24683E+00 8.07535E-01
7.76145E-01 6.27717E+00 8.07370E-01
7.91436E-01 6.30633E+00 8.07286E-01
7.71756E-01 6.33567E+00 8.07101E-01
7.96135E-01 6.36583E+00 8.06993E-01
8.36534E-01 6.39517E+00 8.071456-01

7.78126E-01 6.42633E+00 8.06996E-01
8.21092E-01 6.45650E+00 8.07066E-01
8.06780E-01 6.48667E+00 8.07066E-01
7.93471E-01 6.51783E+00 8.06998E-01

8.25068E-01 6.54717E+00 8.07089E-01
7.79774E-01 6.57733E+00 8.06952E-01
7.99331E-01 6.60750E+00 8.06914E-01
8.00386E-01 6.63967E+00 8.068826-01
8.00388E-01 6.66983E+00 8.06850E-01

7.93801E-01 6.70100E+00 8.06786E-01

2.33853E-03 0.0000OE+00 0.OOOOOE+05
2.33063E-03 0.00000E+00 O.00000E+00
2.31672E-03 0O.0000E+00 (.00000E+00
2.31100E-03 0.OOOOOE+00 0.00000E+00
2.34018E-03 0.00000E+00 0.00000E+00
2.32711E-03 0.000006+00 O.00000E+00
2.3224E6-03 0.00000+00 0.00000E+00
2.33717E-03 0.00600E+00 0.00000E+00
2.33031E-03 0.0006OE+00 0.0000E+00
2.31751_-03 0.00001E+00 0.00000E+00
2.30432E-03 0.00000E+00 0L.00006OE+00
3.29131E-03 0.000. 010 0.000006-00
2.28614E-03 0.00000E+00 0.00000E+00
2.28404E-03 0.00000E+00 .l00000E+00
2.2713'E-03 0.00000E+00 O.00000E+00
2.26076E-03 O.000000E+0 0.00000E+00

2.25204E-03 0.00000E500 O.00000E+00
2.23971E-03 0.00006E+00 0.000006+00

2.228086-03 0.00006E+00 O.00006E+00
2.22110E-03 0.00000E+00 0.00000E+00
2.209586-03 O.00000E+00 0O.0000E+00
2.20465E-03 0.00000E+00 O.00000E+00
2.19297E-03 0.000006+00 0.00000E+00
2.18761E-03 0.00000E+00 0.00000E+00
2.18233E-03 0.00000E+00 0.00000E+00
2.17248E-03 0O.0000E+00 5.50000E+00
2.16904E-03 0.00000E+00 0.00000E+00
2.16050E-03 0.50000E+00 0.00000E+00
2.15473E-03 0.00000E+00 0.00000E+00
2.14881E-03 0.00000E-O0 0.00000E+00
2.13903E-03 0. 00006±00 0.C00006+00
,.12814E-03 0.00000E+00 0. 00000E+00
2.11848E-03 0.00000E+00 0.00000E+00

2.10976E-03 O.00000E+00 0.00000E+00

2.10362E-03 5.000006E00 0.O00006+00
2.09347E-03 0.00000E+00 O.0000-E+00
2.08334E-03 0.00500E+00 0.00000.E00
2.07329E-03 0.00000E600 0.00000E+00
2.06410E-03 0.00006E+00 0.0000E+00

KENO MESSAGE NUMBER K5-123

NAC International

EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENEPATIONS.
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LIFETIME = 9.98934E-05 + OR - 3.46130E-07 GENERATION TIME = 4.27633E-08 + OR - 1.6557.E-07
NU BAR = 2.42064E+00 + OR - 2.24711E-05 AVERAGE FISSION GROUP = 2.34293E+01 + OR - 9.34937E-03

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION = 7.08986E-02 4 OR - 4.92764E-04

NO. OF INITIAL
GENERATIONS AVERAGE

SKIPPED K-EFFECTIVE

10

12

17

2 2

27

32

37

42

47

52

57

62

67

72

77

82

87

92

0. 80666

0.80677

0.80669

0.806q4

0. 80674

0.80688

0.80703

0.80705

0.80728

0.80714

0.80692

0.80696

0.80724

0.80770

0.80789

0.80781

0.80803

0.80789

0.80719

0.80748

0.80703

0.80693

0. 80621

0.80702

0.80750

0.80707

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

" OR

+ OR

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

- 0.00207 0.80459 TO 0.80874

- 0.00208 0.80469 TO 0.80885

- 0.00209 0.80460 TO 0.80877

- 0.00208 0.80486 TO 0.80902

- 0.00208 0.80466 TO 0.80883

- 0.00209 0.80479 TO 0.80897

- 0.00209 0.80493 TO 0.80912

- 0.00211 0.80494 TO 0.80915

- 0.00210 0.80518 TO 0.80938

- 0.00211 0.80503 TO 0.80925

- 0.00212 0.80480 TO 0.80904

- 0.00215 0.80481 TO 0.80912

- 0.00219 0.80505 TO 0.80943

- 0.00217 0.80553 TO 0.80987

- 0.00220 0.80569 TO 0.81009

- 0.00222 0.80559 TO 0.81003

- 0.00228 0.80575 TO 0.81031

- 0.00233 0.80555 TO 0.81022

- 0.00235 0.80485 TO 0.80954

- 0.00239 0.80509 TO 0.80987

- 0.00246 0.80457 TO 0.80949

- 0.00252 0.80441 TO 0.80945

- 0.00245 0.80375 TO 0.80866

- 0.00248 0.80454 TO 0.80951

- 0.00255 0.80495 TO 0.81005

- 0.00265 0.80443 TO 0.80972

95 PER CENT
CONFIDENCE INTERVAL

0.80252 TO 0.81081

0.80261 TO 0.81093

0.80251 TO 0.81086

0.80277 TO 0.81110

0.80258 TO 0.81091

0.80270 TO 0.81106

0.80284 TO 0.81122

0.80283 TO 0.81126

0.80307 TO 0.81149

0.80292 TO 0.81136

0.80268 TO 0.81116

0.80266 TO 0.81127

0.80286 TO 0.81162

0.80335 TO 0.81204

0.80349 TO 0.81229

0.80337 TO 0.81226

0.80348 TO 0.81258

0.80322 TO 0.81255

0.80250 TO 0.61189

0.80270 TO 0.81226

0.80211 TO 0.61195

0.80189 TO 0.81197

0.80130 TO 0.81111

0.80206 TO 0.81199

0.80240 TO 0.81260

0.80178 TO 0.81237

69 PER CENT
CONFIDENCE INTERVAL

0.80045 TO 0.81288

0.80054 TO 0.81301

0.80042 TO 0.81295

0.80069 TO 0.81316

0.80049 TO 0.81299

0.80061 TO 0.81314

0.80074 TO 0.81331

0.80073 TO 0.81336

0.80097 TO 0.81359

0.80081 TO 0.81347

0.80056 TO 0.81328

0.80051 TO 0.81342

0.80067 TO 0.81382

0.80118 TO 0.81421

0.80130 TO 0.81448

0.80115 TO 0.81448

0.80120 TO 0.81486

0.80089 TO 0.81488

0.80015 TO 0.81424

0.80031 TO 0.81465

0.79965 TO 0.81441

0.79937 TO 0.81449

0.79885 TO 0.81357

0.79958 TO 0.81447

0.79985 TO 0.81515

0.79913 TO 0.81501

NUMBER OF
HISTORIES

162400

161600

160800

160000

156200

158400

157600

156600

156000

155200

1512001

147200

14320V

139200

1352U0

131200

1272100

123200

119200

115200

111200

107200

103200

99200

95200

q 1201n
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NO. 0
GENE

SK

F INITIAL
RATIONS AVERAGE 67 PER CENT
IP FRED K-EFFECTIVE DEVIATION CONFIDENCE INTERVAL

97 0.80717 + OR - 0.00274 0.90443 TO 0.80991

02 0.80803 + OR - 0.00270 0.80532 TO 0.81073

07 0.80811 + OR - 0.00280 0.80531 TO 0.81091

12 0.80937 + OR - 0.00288 0.80649 TO 0.81225

17 0.80888 + OR - 0.00302 0.80586 TO 0.81191

22 0.80840 + OR - 0.00310 0.80530 TO 0.81149

27 0.80804 + OR - 0.00315 0.80489 TO 0.81119

32 0.80952 + OR - 0.00324 0.80628 TO 0.81276

37 0.81024 + OR - 0.00339 0.80685 TO 0.81363

42 0.81135 + OR - 0.00352 0.80783 TO 0.81486

47 0.81307 + OR - 0.00372 0.80935 TO 0.81679

52 0.81239 + OR - 0.00391 0.80848 TO 0.81631

57 0.80990 + OR - 0.00405 0.80585 TO 0.81395

62 0.80872 + OR - 0.00430 0.80442 TO 0.81301

67 0.80823 + OR - 0.00454 0.80369 TO 0.81277

72 0.80448 + OR - 0.00410 0.80038 TO 0.80858

77 0.80539 + OR - 0.00397 0.80141 TO 0.80936

82 0.80220 + OR - 0.00418 0.79802 TO 0.890638

87 0.79915 + OR - 0.00462 0.79453 TO 0.80377

92 0.79886 + OR - 0.00496 0.79391 TO 0.80382

97 0.80223 + OR - 0.010466 0.79757 TO 0.80690

02 0.79848 + OR - 0.00158 0.79690 TO 0.80005

95 PER CENT
CONFIDENCE INTERVAL

0.60169 TO 0.81266

0.80262 TO 0.81344

0.80251 TO 0.81372

0.80362 TO 0.81512

0.80284 TO 0.81493

0.80220 TO 0.81459

0.80174 TO 0.81434

0.80304 TO 0.81599

0.80346 TO 0.81702

0.80431 TO 0.81838

0.80564 TO 0.82050

0.80457 TO 0.82022

0.80180 TO 0.81800

0.80013 TO 0.81731

0.79916 TO 0.81730

0.79628 TO 0.81269

0.79744 TO 0.81334

0.79384 TO 0.81056

0.78992 TO 0.80838

0.78895 TO 0.80877

0.79291 TO 0.81156

0.79532 TO 0.80163

9q PER CENT
CONFIDENCE I NTERVAL

0.79895 TO 0.81540

0.79992 TO 0.81614

0.79971 TO 0.81652

0.80074 TO 0.81800

0.79981 TO 0.81795

0.79910 TO 0.81769

0.79860 TO 0.81749

0.79981 TO 0.81923

0.80007 TO 0.82041

0.80079 TO 0.82190

0.80192 TO 0.82422

0.80065 TO 0.82413

0.79775 TO 0.82205

0.79583 TO 0.82160

0.79462 TO 0.82184

0.79217 TO 0.81679

0.79346 TO 0.81731

0.78966 TO 0.81474

0.78530 TO 0.81300

0.78400 TO 0.81373

0.78824 TO 0.81622

0.79374 TO 0.80321

NU14BER OF
HISTORIES

87200

8320n

79200

75200

71200

67200

63200

59200

55200

51200

47200

43200

39200

35200

31200

27200

23200

19200

15200

11200

7200

32(,0
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PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RUN.
THE LINE REPRESENTS K-EFF = 0.8067 . OR - 0.0021 WHICH OCCURS FOR 206 GENERATIONS RUN.
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----- ---- ----- ---- --- ------------------------ I- - - - - - - - - - - - - - - - - - - - - - - -

S. I I
5I

0I I
I0 I
0I +

I II
I I II

I5 I+ I
5 +

I +
I I

I I

20 I I

I I
I T

I I
I I

25+ I I

I I
I I

I I
I II

30+ I 6 .-

I I
I II

I I I

I I I

35 I I(

I II

I II

I (I

I IT

I- I
50+ I

I * II
I II

50 I I
I * II

I I
I I
I I

55- I r

I *

I I
I 1

615+ I I1

I I
I 1

I II
I *

65I I

I '1

75 I'

I I I
I I

I II

0 - I I

I II
75 I 1

I I

I -

I I
I *1

I I1

5+I I1
I I1

NAC International 6.6.3-29



NAC-LWT Cask SAR January 2015
Revision 43

00+ I

I I95I

II II

I I I
100 I +

I I
I I

I I
I II

110+ I I

* II
* II

I * II
I II

115 I I

I * II
I II

I * II
115* II

12+I II

I 1

I * I

125+ II

I +I I
I U I

I * I
1 *1

105 + I

I * I

I * II
I * II

130 I I

I * II
I * II

I * I
I II

140 + 1I

135 +

I + II

I II
I II

I * II

1 oI * II

2 1i

I * II
I II

I I

185 I

I * I

I I

160+ I
I5 *1

I *1

I *1

1615 I 1
I *

I
I I*

I

160I I
I I I

175 I
165I I-

I II
I I I

170 II

1 l
I I*

1 II

I l

NAC InentoalI633



NAC-LWT Cask SAR
Revision 43

January 2015

190

195 +

200 +

20•5+

I I I

O I ' I
I I
I I I

I I
I I

I I

I I* I
I I
I I
I I
I I
I * I
I * I
I I
I - I

* I

NAC International 6.6.3-31



NAC-LWT Cask SAR
Revision 43

January 2015

PLOT OF AVEPAGE K-EFFECTIVE BY GENERATION SKIPPED.
THE LINE REPRESENTS K-EFF = 0.8067 + OR - 0.0021 WHICH OCCURS FOR 3 GENEPATIONS SKIPPED.
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95

105 +

110 +
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130
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GROUP FISSION UNIT REGION FISSIONS PERCENT ABSORPTIONS PERCENT
FR.CTION DEVIATION DEVIATION

1 0.0004 2.86476E-04 5.6283 1.52136E-03 2.1427

2 0.0016 1.31520E-03 1.6881 3.28436E-03 0.6898

3 0.0020 1.65180E-03 1.3890 1.02449E-03 0.9693

4 0.0012 9.43977E-04 1.6759 5.32299E-04 1.2734

5 0.0016 1.30055E-03 1.4876 8.02508E-04 1.0596

6 0.0022 1.7372NE-03 1.1993 1.59844E-03 0.8216

7 0.0022 1.73932E-03 1.2733 1.82219E-03 0.7980

8 0.0021 1.70173E-03 1.6759 1.95710E-03 1.0360

9 0.0028 2.29548E-03 2.1818 2.68646E-03 1.1910

10 0.0062 4.98683E-03 2.0026 5.54078E-03 1.1600

11 0.0130 1.04472E-02 1.7934 1.01338E-02 1.2292

12 0.0178 1.43956E-02 1.7857 1.22652E-02 1.36r9

13 0.0173 1.39667E-02 1.8845 1.47971E-02 1.3929,

14 0.0147 1.18675E-02 1.8872 1.70869E-02 1.1396

15 0.0028 2.27686E-03 3.6085 7.05768E-03 1.3004

16 0.0019 1.57102E-03 4.9306 4.44604E-03 1.5434

17 0.0031 2.48854E-03 4.6242 3.13351E-03 2.2078

18 0.0041 3.32845E-03 5.0847 3.32257E-03 2.6660

19 0.0048 3.8619,E-03 4.1248 5.22856E-03 1.7409

20 0.0218 1.76250E-02 1.9493 2.19269E-02 1.0219

21 0.0122 9.81387E-53 2.8332 9.93820E-03 1.4733

22 0.0293 2.36442E-02 1.6314 2.35717E-02 9.9757

23 0.1071 8.63764E-02 0.9656 1.02873E-01 0.4780

24 0.2203 1.77698E-01 0.6344 2.22769E-01 0.3016

25 0.1876 1.51351E-01 9'.6028 1.94392E-01 0.2872

26 0.2344 1.89104E-01 0.0734 2.42944E-01 0.2717

27 0.0854 6.88912E-02 1.9)923 8.53098E-02 0.5303

SYSTEM TOTAL = 8.06065E-01 0.2567 1.00203E+00 0.0566

ELAPSED TIME 6.70283 MINUTES

P.ANDOM NUMBER= 62803D4620D2

SKIPDING 3 GENERATIONS

LEAFAGE PERCENT
DEVIATION

O.OOOOOE+00 0.0000

O.00100E+00 ('.0000

O.O0000E+00 0.0000

0.OOOOOE+00 0.0000

0.o0000C,E+O0 0.n000

0.00000E0 0.0000

O.OOOOOE+00 0.0000

0.OOOOOE+00 0.0000

0.00000E+00 0.0000

0.OOOOOE+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0. 00000E+00 0. 0000

O.O000OE+00 0.0000

0.O0000E+00 0.0000

0.OOOOOE+00 0.0000

0.O0000E+00 0.0000

0.00000E+00 0.0000

0.OOOOOE+00 0.0000

0.00000E+00 03.0000

O.OOOOOE+00 0.0000

0.0OO00E+00 0.0000

0.OOOOOE400 0.0000

0.OOOOOE+00 0.0000

0.00000E+00 0.0000

0.S0000+o0 0.,<,000

O.O0OOOE+00 0.O000

O.O0000E+00 0.0000
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0.7335 TO '0.7476
0.7476 TO 0.7617
0.7617 TO 0.7759
0.7759 TO 0.7900
0.7900 TO 0.8042
0.8042 TO 0.8183
0.8183 TO 0.8324
0.8324 TO 0.8466
0.8466 TO 0.8607
0.8607 TO 0.8749
C0.8749 TO 0.8890
0.0D90 TO 0.9032

0.7335 TO 0.7476
0.7476 TO 0.7617
0.7617 TO 0.7759
0.7759 TO 0.7900
0.7900 TO 0.8042
0.8042 TO 0.8183
0.8183 TO 0.8324
0.8324 TO 0.8466
0.8466 TO 0.8607
0.8607 TO 0.8749
0.8749 TO 0.8890
0.6890 TO 0.9032

0.7335 TO 0.7476
0.7476 TO 0.7617
0.7617 TO 0.7759
0.7759 TO 0.7900
0.7900 TO 0.8042
0.8042 TO 0.8183
0.8183 TO 0.8324
0.8324 TO 0.8466
0.8466 TO 0.8607
0,.e607 TO 0.8749
0.0749 TO 0.8890
0.6890 TO 0.9032

0.7335 TO 0.7476
0.7476 TO 0.7617
0.7617 TO 0.7759
0.7759 TO 0.7900
0.7900 TO 0.8042
0.8042 TO 0.8163
0.8183 TO 0.8324
0.8324 TO 0.8466
0.8466 TO 0.8607
n.86,07 TO 0.8749
0.8749 TO 0.8890
0.8890 TO 0.9032

FPEQUENCY FOR GENERATIONS 4 TO 206

FREQUENCY FOR GENERTIONS 55 TO 206

FREQUENCY FOR GENER.ATIONS 105 TO 206

FREQUENCY FOR GENERATIONS 156 TO 206

CONGRATULATIONS! YOU HAVE SUCCESSFULLY TPAVERSED THE PERILOUS PATH THROUGH KENO V IN 6.70283 MINUTES

NAC International 6.6.3-36



NAC-LWT Cask SAR January 2015
Revision 43

Figure 6.6.3-2 CSAS Input/Output for NAC-LWT with Design Basis MTR Fuel - Most
Reactive Accident Condition Configuration - 94 wt %, 355 g 235U

PRIMARY MODULE ACCESS ANiD INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:16:37
MODULE CSAS25 WILL BE CALLED

LWT HFBR DESIGN U308-AL FUEL 93 W/O U235 PLATES IN CLOSE & PLATES P FULL PITCH
'MIN BASKET PLATE
27GROUPNDF4 LATTICECELL
URANIUM I DEN=3."912 0.3000 293 92-35 94. 92238 6. END
O I DEN- 3.990 0.0542 293 END
AL I DEN=3.990 0.6468 293 END
AL 2 1.0 293.0 END

20 3 1.000 293.0 END
AL 4 1.0 293.0 END
SS304 5 1.0 293.0 END
PB 6 1.0 293.0) END
H20 7 1.EE-20 293.0 END
H20 8 1.SE-20 293.0 END
END COMP
SYM SLA.BCELL 0.4572 0.053 1 3 0.127 2 END

READ PARAM RUII=YES PLT=YES RND=2 GEN=206 NPG=800 END PARAM
READ GEOM
UNIT 1
COM='AL PLATE CELL'
CUBOID 2 1 2P3.I250 2P0.127 2P10.0
UNIT 2
COM='HFBR FUEL PLATE CELL I'
CUBRDD 1 I S2P.8600 2P0.0265 2PIO.O
CUBOID 2 1 'P3.1250 2P0.0635 F10'.0
CUBOID 3 I 2P3.1250 2PO.2286 2PIU.U
UNIT 3
COM='HFBR FUEL PLATE CELL 2'
CUBOID 1 1 2P2.8600 2P8.0265 SPF0.0
CUBOID 2 1 2P3.1250 2P5.0635 2P10.0
CUBOID 3 1 2P3.1250 2P0.2286 2P10.0
UNIT 4
COM='HFBR FUEL PLATE CELL 3'
CUBOID 1 1 2PS.8600 SP0.0565 2P10.0

CUBOID 2 1 2P3.1250 2P0.0635 2P10.0
CUBOID 3 1 2P3.1250 2P0.2286 2P10.0
UNIT 5
COM='HFBR FUEL PLATE CELL 4'
CUBOIDE 1 1 S58600 2P0.0265 2PI0.0

CUBOID 2 1 2P3.1250 2P0.0635 2P10.0
CUBOID 3 1 2P3.1250 2P0.228. 28I0.0
UN IT 6
COM='HFBR FUEL PLATE CELL 5'

CUBOID 1 1 282.0600 280.0265 2850.u
CUBOID 2 1 2P3.1250 280.0635 2I10.0
CUBOID 3 1 2P3.1250 2P0.2286 2P10.0
UNIT 7
COM='HFBR FUEL PLATE CELL 6'
CUBOID 1 1 2P2.8600 2P0.0265 2PIO.O
CUBOID 2 1 2P3.1250 2P0.0935 2S10.0
CUBOID 3 1 2P3.1250 2P0.2286 2P10.0
ULI4T 8
COM='HFBR FUEL PLATE CELL 7'
CUBOID 1 1 2P2.8600 2P0.0265 2P10.0
CUBOID 2 1 203.1250 2P0.01635 210.0
CUROID 3 1 2P3.1250 2P0.2286 2810.0

UNIT 81
CUROID 2 1 2P0.2375 2P4.1 2P1O.0

UNIT 83
CUBOID 2 1 2P0.2375 2P4.1 2PI0.0
UNIT 90
COM='HFBR FUEL ARRAY 20 PLATES IN 5/16 IN. WEB CENTER'
ARRAY 1 -3.1250 -4.3688 -10.0
CUBOID 3 1 2P4.3686 2P4.3688 2810.0
HOLE 81 -4.1312 0.0 0.0
HOLE 83 4.1312 0.0 0.0
REPLICATE 5 1 2Rn.3556 4R0.0 1
UNIT 91
COM='HFER FUEL APPAl 20 PLATES IN 5/16 IN. WEB RIGHT'
ARRAY 1 - .8935 -4.368R -10.0
CUBOID 3 1 2P4.3688 2P4.3689 2P10.0
HOLE 81 -4.1312 0.0 0.0
HOLE 83 4.1312 0.0 0.0
REPLICATE 5 1 2R(.3556 4RO.O 1
UNIT 92
COM='HFBR FUEL ARRAY 20 PLATES IN 5/16 IN. WEB LEFT'
ARRAy 1 -2. 3565 - 4.3688 -10.0
CUBOID 3 1 2P4.3649 284.2588 2P10.0
HOLE 81 -4.1312 0.0 0.0
HOLE 83 4.1312 0.0 0.0

REPLICATE 5 1 200.0355 4P0.0 I
UNIT 10
COSM='HFBR FUEL ARPAY WITH HALF OF 1/4 PLATE ON RIGHT - TOP STACK'
ARP.Ay 1 -2.3565 -4.3688 -10.0
CUROID 3 1 2P4.3680 284.3658 2810.0
HOLE 81 -4.1312 0.0 0.0
HOLE 83 4.1312 0.6 6.0
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REPLICATE 5 1 0.3048 5R0.0 1
UNIT 101
COM='HFBR FUEL ARPAY WITH HALF OF 1/4 IN. PLATE ON RIGHT - BOTTOM STACK'
ARRAY 1 -2.3565 -4.3688 -10.0
CUBOID 3 1 2P4.3H88 2P4.3688 2P10.0
HOLE 81 -4.1312 0.0 0.0
HOLE 83 4.1312 0.0 0.0
REPLICATE 5 1 0.3041 5RO.G 1
UNIT 11
COM='HFBRO FUEL WITH HALF OF 1/4 IN. PLATE OH LEFT TOP STACK'
ARPAY 1 -3.8935 -4.3688 -10.0
CUROID 3 1 S4.1308 2P4.3r88 2P10.0
HOLE 61 -4.1312 0.0 1.0
HOLE 83 4.1312 0.0 0.0
REPLICATE 5 1 0.0 0.3048 4RH.0 1

UNIT il1

COM='HFBR FUEL ARPAY WITH HALF OF 1/4 IN. PLATE ON LEFT - BOTTOM STACK'
ARH RAY 1 -3.8935 -4.3H88 -10.0
CUBOID 3 1 2P4.3688 2P4.3688 2P10.0
HOLE 81 -4.1312 0.0 5.0

HOLE 83 4.1312 0.0 0.0
REPLICATE 5 1 0.0 0.3048 4RO.S I
UNIT 13

COM='2 UNIT ARHAY WITH 0.120 IN. PLATE ON TOP AMD SIDES'
ARHAY 2 -9.0428 -4.3688 -10.0
PEPLICATE 5 1 3RF.354H 0.0 2R0.0 1
UNIT 13
COM='3 UNIT ARPAY WITH REST OF 5/16 WEB'
AR.HAy 3 -14.1738 -4.3688 -10.0
REPLICATE 5 1 2R0.3556 2R0.7112 2RO.G 1
UNIT 14
COM='2 UNIT ARRAY WITH 0.120 IN. PLATE ON BOTTOM and SIDES'
ARPRAY 4 -9.0428 -4.3688 -10.0
REPLICATE 5 1 2R0.3048 0.0 0.3048 2R0.0 1
GLOBAL UNIT 15
COM='7 HFBR ASSEMELIES IN THE LWT'
CYLINDER 3 1 17.0500 20P10.0
HOLE 12 0.0 q9.4489 0.0

HOLE 13 0.0 0.C 0.0
HOLE 14 0.0 -9.4489 0.0
CYLINDER 5 1 18.8913 P10.5
CYLINDER 6 1 33.4963 2P10.0
CYLINDER 5 1 36.5443 2P10.0
CYLINDER 8 1 49.2443 2P10.0
CYLINDER 5 1 49.85390 2POO.0
CUBOID 7 1 4P49.05390 2P10.0
ENI, GEOM
READ ARRPAY
AF-A=1 NUX=1 NUY=25 11U2=1 FILL 7 8 7 K 12R5 4 3 2 1 ENE FILL
ARA=3 NUX=2 NUY=1 NUZ1= FILL 10 11 ENG FILL
AS.A=3 NUX=3 IUY1 N 1UZ=I FILL 92 90 91 EE, FILL
APA=4 NUX=2 1,2=Y-i NUC=1 FILL 101 111 END FILL
END ARRAY
READ ROUNDS ALL=MIR END BOUNDS
READ PLOT
TTL= 'X-Y PLOT OF ASSEMBLY'
NCH- FCWASPW'
U- 1. 0 VD- 1.0 NA1. I30

XUL=-5.0 YUL=5.0 ZUL-0.0
`LRP5.0 YLRP-5.0 ZLR=0.0 END
TTL=' - PLOT OF CASK'
UA25 I. 0 VDN=-1.0 NAX=130

UL =5.0 YUL=65.0 ZUL=O. S
:LR6 5.0 YLRP-65.0 ZLR=0.0 END
TTL= 'XY PLOT OF BASKET'
UA:-'.=I 0 VDN--I .0 NAY=130
XUL I7 YUL-17.S ZUL=G.0

LR=17 .0 YLR=-I7.0 ZLR=O.O END
TTL= 'X-Z PLOT OF BASKET'
VAT<=i .0 WDN=-I. 0
XUL=O.0 YUL=-5.0 ZUL=10.0
X:LR=0.0 YLR=5.0 ZLE--IO.
E11D PLOT
E61D DATA

SECONDARY MODULE 2Vj00000 HAS BEEN CALLED.
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CCCCCCCCCCC SSSSSSSSSSS
CCCCCCCCCCCCC SSSSSSSSSSSS
CC CC SS SS
CC SS
CC SS
CC SSSSSSSSSSSS
CC SSSSSSSSSSSS
CC SS
CC SS
CC CC SS SS
CCCCCCCCCCCCC SSSSSSSSSSSSS
CCCCCCCCCCC SSSSSSSSSSS

SSSSSSSSSSS CCCCCCCCCCC
SSSSSSSSSSSSS CCCCCCCCCCCCC
SS SS CC CC
SS CC
55 CC

SSSSSSSSSSSS CC
SSSSSSSSSSSS CC

SS CC
SS CC

SS SS CC CC
SSSSSSSSSSSSS CCCCCCCCCCCCC

SSSSSSSSSSS CCCCCCCCCCC

0000000 7777777777777
500000000 7777777777777

00 00 77 77
00 00 77
00 00 77
00 00 77
00 00 77
05 00 77
00 00 77

00 00 77
000000000 77

0000000 77

15 44
il 444

5155 4444
11 44 44
11 44 44
11 44 44
1i 44 44
1 4 444444444444
1 4 4444444444444
11 44

11111111 44
11111111 44
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AAAAAAAAA SSSSSSSSSSS
AAAAAAAAAAA SSSSSSSSSSSSS
AA AA SS SS
AA AA SS
AA AA SS
AAAAAAAAAAAAA SSSSSSSSSSSS
AAAAAAAAAAAAA SSSSSSSSSSSS
AA AA SS
AA AA SS
AA AA SS S S
AAi A SSSSSSSSSSSS S
,AA AA SSSSSSSSSSS

ALL~LL
AAAA AAA LL

AA AA LL
AA AA LL
AA AA LL
AAAAAAAAAAAAA LL
AAAAAAAAAAAAA Lb
AA Ai LL
AA AiA LL
AA Aix Lb
AA AA LLLLLLLLLLLLL
AA AA LLLLLLLLLLLLL

// 0000000
/ 0 000000005

// 00 00
/2 00 00

,, 00 00
II 00 00

/2 00 00
/2 00 00

// 00 O0
// 00 00

// 000000000
// 0000000

44
444

: 4444
: 44 44

: 44 44
44 44

44 44
: 444444444444

:: 4444444444444

: 44
44
44

22222222222
222222222222
22 22

22
22

2222222222222
2222222222222

EEEEEEEEEEEEE
EEEEEEEEEEEEE
EE
EE
EE
EEEEEEEEE
EEEEEEEEE
EE
EE
EE
EEEEEEEEEEEEE
EEEEEEEEEEEEE

22222222222

22 2 2
42
22

22
22

2 2
72

2222222222222
222-2222222222

7777'77'77777'77
7777777772777
77 77

77
77

'77
77

77
T77

77
77
7-7

5555555555555
5555555555555
55
55
55
555555555555
5555555555555

55
55

55 55
555555555555

55555555555

PPPPPPPPPFFP
PPPPPFPFPPPP F

pp pp
pp FPp
pp P
PPPPPPPP
pppppPppp
pp
pp
pp
pp
PP

// 99999999999
// 9999999999999

// 99 99
// 99 99

/2 99 99
// 9999999999999

9/ 99999999999
// 99

2/ 99
2/ 99

// 59999999999999
2/ 999999999995

44
444

4444
44 44

44 44
44 44

44 44
444444444444

4444444444444
44
44
44

CCCCCCCCCCC
C CCC C CCC CC CC C
CC CC

CC
CC
CC
CC
CC

Cc

CC CC
C CC CCCC CCCC CC

CCCC CCC CCC C

88888888888
88888808888888
88 88
88 88
88 88
889888888888
88888888888

88 88
85 88
88 88
88558889888888

888898888088

.2222222222222

cc 2
cc

cc
cc

cc

c 22 c
22cccccc

22ccccc

882282828888

8888282288888
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PROGRAM VERIFICATION IIFORMATION .....

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: CSAS

CREATION DATE: 03-08-96E

VOLUME: ENG

LIBRARY: G:\SCALE43\EXE

PRODUCTION CODE: CSAS

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 07/02/98

TIME OF EXECUTION: 14:47:42

NAC.International.6.6.3-0 .... .
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LWT HFBR DESIGN U3OH-AL FUEL 93 W/O U235 PLATES IN CLOSE & PLATES @ FULL PITCH

.... PROBLEM PAPRAMETERS

LIB 27GEOUPNDF4 LIBRARY
lOT: 8 MIXTURES
MSC 10 COMPOSITION SPECIFICATIONS
IZM 3 MATERIAL ZONES
GE LATTICECELL GEOMETRY
MORE 0 0/1 DO NOT READ/READ OPTIONAL PARAMETER DATA
MSLN 0 FUEL SOLUTIONS

.... PROBLEM COMPOSITION DESCRIPTION ...

SC URANIUM STANIDARD COMPOSITION
MX I MIXTURE NO.
VF 0.3000 VOLU14E FRACTION
POTH 3.9912 SPECIFIED DENSITY
NEL I NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

92000 1.00 ATOM/MOLECULE
92235 94.000 WT%
92238 _000 WT%

END

SC 0 STANDARD COMPOSITION
MY 1 MIXTURE NO.
VF 0.0542 VOLM4E FRACTION
ROTH 3.9900 SPECIFIED DENSITY
NFL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUSD
TEMP 293.0 DEG KELVIN

8016 1.00 ATOM/MOLECULE

END

SC AL STANDARD COMPOSITION
10I: 1 MIXTURE NO.
VF 0.6468 VOLUME FRACTION
ROTH 3.9900 SPECIFIED DENSITY
NFL I NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

13027 1.00 ATOM/MOLECULE
END

SC AL STANDAPRD COMPOSITION
M3: 2 MIXTURE NO.
VF 1.0000 VOLUME FPACTION

ROTH 2.7020 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP I 0/1 MIXTURE/COMPOUID
TEMP 293.0 DEG KELVIN

13027 1.00 ATOM/MOLECULE
END

SC H20 STANIDARD COMPOSITION
MX 3 MIXTURE NO.
VF 1.0000 VOLUME FRACTION

ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

SC AL STANDARD COMPOSITION
PLY 4 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 2.7020 THEORETICAL DENSITY
NEL 1 110. ELEMENTS
ICP I 0/I MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

13027 1.00 ATOM/MOLECULE

END

SC SS304 STANDARD COMPOSITION
W.: 5 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 7.9200 THEORETICAL DENSITY
NEL 4 NO. ELEMENTS
ICP 0 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

24304 19.000 HT9
25000 2.000 WT9

204 09.50c0 WTt.
29304 9.500 HWT

EUD

SC PB STANDARD COMPOSITION
MW 6 MIXTURE NO1.
VF 1.0000 VOLUME FRACTION
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ROTH
NEL
ICP
TEMP

END

S, H20

VF

ROTH
NEL
ICP
TEMP

END

SC H20

VF
ROTH
NEL
ICP
TEMP

END

11.3440 THEORETICAL DENSITY
1 N0. ELEMENTS
1 0/i MIXTURE/COMPOUND

293.0 DEG KELVIN
82000 S. 00 ATOM/MOLECLTLE

STANIDARD COMPOSITION
7 MIXTURE NO.

0.0000 VOLUME FPACTION
0.9982 THEORETICAL DENSITY

2 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
8 MIXTURE NO.

-.0000 VOLUME FPACTION
0.9982 THEORETICAL DENSITY

2 NO1. ELEMENTS
S 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

*' PRORLEM GEOMETRY ....

CTP SY8MMSLABCELL CELL TYPE
PITCH 0.4572 CM CENTER TO CENTER SPACING
FUELOD 0.0530 CM FUEL DIAMETER OR SLAB THICKNESS
MFUEL S MIXTURE 1N0. OF FUEL
MMOD 3 MIIXTURE NO1. OF MODEPATOR
CLADOD .1370 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE NO. OF CLAD

ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE 1 IS FUEL
ZONE 2 IS CLAD
ZONE 3 IS MOD
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LWT HFBR DESIGN U308-AL FUEL 93 W/O U235 PLATES IN CLOSE & PLATES @ FULL PITCH

....... DATA LIBPRPY INFOR4ATIOIO .........

UNIIT VOLUME
NUMBER DATA SET NAME DAMIE UNIT FUNCTION

89 G:\scale43\DATALIB\FT89F001 STANDARD COMPOSITION LIBRARYA

82 G:\scaleI3\DATAIIB\FT82FUD1 CROSS SECTION LIBRARfY

11 G:\SRAFED\cxL\mtr35\hacx.m_94 355\FTIIF00I SHOUT CROSS SECTYON LIBRARY

V0 G:\SHARED\cxl\mtr35\hacxlm_94 355\FT90FODI INPUT DATA DIRECT ACCESS

STANDARD COMPOSITION LIBPARY DATA

-- - - - - -- - - - - -- - - - - . ..

UNIT NUMBER 89

DATASET NAME G:\scale43\DATALIB\FT89F001

LIBRARY TITLE; SCALE-4 STANDARD COMPOSITION LIBRARY
637 STANDARD COMPOSITIONS, 490 NUCLIDES

90 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.

CREATION DATE: 6/30/95

CROSS SECTION LIBPARY DATA

UNIT NUMBER : 82

DATASET NAME : G:\scale43\DATALIB\FT82F0D1S

LIBPARY TITLE: SCALE 4.2 - 27 GPOUP NIEUTRON GROUP LIBRARY
BASED ON ENDF-B VERSIOIN 4 DATA

COMPILED FOR NRC 1/27/89
LAST UPDATED 08/12/94

L .M. PETRIE - ORNL,
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PAROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000009

CREATION DATE: 03-08-9SR

VOLUME: ENG

LIBRARY: G:\SCALE43\EXE

PRODUCTION CODE: KENOVA

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 07/02/98

TIME OF EXECUTION: 14:47:53
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NUMERIC PARAM4ETERS

TME MAXIMUM PROBLEM TIME (MIN) 30.00

TBA TIME PER GENERATION (MIN) 0.50

"GEN NUMBER OF GENERATIONS 206

NPG NUMBER PER GENERATION 800

liSp NUMBER OF GENERATIONS TO BE SKIPPED 3

BEG BEGINNING GENERATION NUMBER I

RES GENERATIONS BETWEEN CHECKPOINTS 0

XID NUMBER OF EXTRA 1-D CROSS SECTIONS 1

NBK NEUTRON BANK SIZE 825

:ENB EXTRA POSITIONS IN NEUTRON BANK 0

NFB FISSION BAIK SIZE 800

XFB EXTRA POSITIONS IN FISSION BANK 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000

WTH WEIGHT HIGH FOR SPLITTING 3.0010

WTL WEIGHT LOW FOR RUSSIANI ROULETTE 0.3333

RND STARTING RANDOM NUMBER 2

ripe NUMBER OF D.A. BLOCKS ON UNIT 8 500

INLH LENGTH OF D.A. BLOCKS ON UNIT 8 512

ADJ MODE OF CALCULATION FORWARD

INPUT DATA WRITTEN O14 RESTART UNIT NO

BINARY DATA INTERFACE YES
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.... *.... - LOGICAL PARAMETERS ....

RUN

FLX

SMU

MEU

CEU

FMU

MKH

CKH

FMH

HHL

XSI1

XS2

XAP

PKI

PID

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT NUMBER

PRINT FISS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT FISS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT I-D MIXTURE X-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE A1IGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA I-D CROSS SECTIONS

YES

110

110

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

PLT

FIN

11OB

MKP

CKP

IMP

MKA

CKA

FMA

HAL

FAR

GAS

PAX

PWT

PGM

TUG

TRE

PLOT PICTURE MAP(S)

COMPUTE FISSION DENSITIES

COMPUTE NU-BRAP & AVG FISSION GROUP

COMPUTE MATRIX K-EFF BY UNIT LOCATION

COMPUTE COFACTOR K-EFF BY UNIT LOCATION

PRINT FISS PROD MATRIX BY UNIT LOCATION

COMPUTE MATRIX K-EFF BY ARRAY NUMBER

COMPUTE COFACTOR E-EFF BY ARRAY NUMBER

PRINT FISS PROD MATRIX BY ARRAY NUMBER

COLLECT MATRIX BY HIGHEST ARRAY LEVEL

PRINT FIS. MID ABS. BY REGION

PRINT FAR BY GROUP

PRINT XSEC-ALBEDO CORRELATION TABLES

PRINT WEIGHT AVERAGE ARRAY

PRINT INPUT GEOMETRY

PRINT DEBUG INFORMATION

PRINT TRACKING INFORMATION

YES

YES -

NO *

NO

NO

NO

NO
NO -*

NO

NO

NO

NO

NO

NO

NO * -

NO

S
PARAPIETER INPUT COMPLETED

........ 0 IO'S WERE USED READING THE PARPAIETER DATA ........

......... . .... DATA READING COMPLETEDS. . .
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UNIT VOLUME
INUiMBER DATA SET NAME NAME UNIT FUNCTION1

:-:SC 14 G: \SHAF.ED\-,.1\.L,35 \h-.xI.-94-'55\FT14F0,)I MIXED CROSS SECTIO14S

ALB

WTS

SET

BIN

RST

LIB

79

80

16

95

95

4

G:\scale43\DATALIB\FT79FRY1

G:\scaIe43\DATALIB\FT80FO01

UNKNOWN

G:\SHARED\cxl\mLr35\hacxlm 94 _355\FT95F0Sl

G:\SHARED\cxl\mtr35\haclm 94 _355\FT95FS01

G:\SHARED\cxl\mtr35\hacxlm_94_355\FTO4F001

INPUT ALBEDOS

INPUT WEIGHTS

WRITE SCRATCH DATA

BINARY INPUT DATA

READ RESTART DATA

INPUT A14PX WORKI0 G LIBRARY

INPUT DATA DIRECT ACCESS

SUPER GROUPED DIRECT ACCESS

XSEC MIXING DIRECT ACCESS

d G: \SHARED\cxSl\mtr35\hacxlnr_94_355\PFTH8FPY1

9 UNKNOWN

10 UNKNOWN

0 IO'S WERE USED PREPARING INPUT DATA ........

CROSS SECTIONS READ FROM THE AMPX, WORKING LIBRARY ON UNIT
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MI'XING TABLE

NIUMBER OF SCATTERING ANGLES = 2
CRSS SECT ION MESSAGE TH RESHOLD =.E0

MIXTURE =
NUCLIDE
1008(016

08/12/94
1013027

08/12/94
1L192232

06/12/94
1092238

08/12/94

MIXTURE
NUCLI DE
2013027

08/12/94

MIXTURE =
NUCLIDE
3001001

08/12/94
3008016

08/12/94

MIXTURE
NUCLIDE
4513027

08/12/94

MIXTURE =
NUCLIDE
5024304

08/12/94
5025055

08/12/94
5026304

08/12/94
5028304

08/12/94

MIXTURE =
NUCLIDE
6082000

('8/12/94

MIXTURE =
NUCLIDE
7001001

08/12/94
7008016

06/12/94

MIXTURE
NUCLIDE
9001001

08/12/94
8008016

08/12/94

ATOM-DENS.
8.14436E-03

5.76000E-02

2.68373E-03

1.81743E-04

DENSITY G/CC)
WGT. FRAC.

5.4140-E-02

6.46096E-01

2.01770E-01

1.79858E-02

- 3.+943

ZA AWT
8016 15.9904

130327 26.9618

235.0441

92238 238.0510

2 DENSITY(G/CC) = 2.7020
ATOM-DENS. WGT. FRAC. ZA AWT

6.03066E-02 1.00000'E00 13027 26.9818

ATOM-DENS.
6. 67692E-02

3.33846E-02

DENSITY G/CC)
WGT. FPAC.

I.11927E-01

8.888(174E-01

='.99817
ZA AWT

1001 1.0077

8010 15.9904

4 DEIISITY(G/CC) = 2.7020
ATOM-DENS. WGT. FP.AC. ZA AWT

6. 306_E-02 1. OOOOOE+010 13027 26.9818

5
ATOM-DENS.

1.74286E-02

1.73633E-03

5.93579E-02

7.72070E-03

DENSITY (G/CC)
WGT. FE.AC.

1. 90000E-01

1.99999E-02

6. 95000E-01

9. 50001E-02

= 7.9200
TA ANT

24000 51.6957

25055 54.9379

26000 55.8447

28000 58.6872

NUCLIDE TITLE
OXYGEN-16 ENDF/B-IV MAT 1276

AL-27 1193 218 GP 040375(5)

UP.AV411-235 ENDF/8-IV MAT 1161

UP.AJIUM-238 ENDE/B-IV MAT 1262

NUCLIDE TITLE
AL-27 1193 218 GP 040375(5)

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THRMI002

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE
AL-27 1193 218 GP 040375)5)

NUCLIDE TITLE
CR 1191 WT SS-304(1/EST) P-3 293K SP=5+4(42375)1

MANGANESE-55 ENDF/B-IV MAT 1197

FE 1192 WT SS-304(5/EST) P-3 293K SP=5+4(42375)1

NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

NUCLIDE TITLE
PB 1286 218NGP 042375 P-3 293E

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THRM1002

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THNMI002

OXYGEN-16 ENDF/B-IV MAT 1276

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

6 DENSITY(G/CC) = 11.344
ATOM-DENS. W61T. FPAC. ZA AWT

3. 29690E-O2 1.00000+E00 02000 207.2100

7
ATOM-DENS.

6.67692E-22

3.33846E-22

8
ATOM-DENS.

6.67692E-22

3.33846E-22

DENSITY(G/CC)
WGT. FPAC.

1.11927E-01

8.88073E-01

DENSITY (S/CC)
WGT. F6AC.

1.11927E-01

8.88073E-01

= 0.99817E-20
ZA AWT

1001 1.0077

8016 15.9904

= 0.99817E-20
TA ANT

1001 1.0077

0016 15.9904

3001001
7001001
8001001
1008010
3008016
7(0 (' '2o10

90 ('01
101 3027
2013027
4013027
5024304
5025055
50263('4
5028 3'04
6n02000
1092235
10`2238

HYDROGEN
HYDROGEN
HYDROGEN
OXYGEN- 16
OXYGEN- 16
OXYGEN- 16

Ell'10(-1 6

ENDF/B-IV MAT 1269/THRM1002
ENDF/B-IV MAT 1269/THPMI002
ENDF/B-IV MAT 1269/THP.M1002
ENDF/B-IV MAT 1270
ENDF/B-IV IAT 1276
ENDF/B-IV MAT 1270
ENDF/B-IV MAT 1270

AL-27 1193 218 GP 040375(5)
AL-27 1193 215 GP 040375(5)
AL-27 1193 218 GP 040375(5)
CR 1191 WT SS-304(I/EST) P-3 293K SP=5+4(42375)'

MANGANESE-55 ENDF/B-IV MAT 1197
FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'
N1 1190 WT SS-304(I/EST) P-3 293K SP=5+4(42375)-
PB 1288 218NGP 042375 P-3 293K

UP.ANIUM-235 ENDF/B-IV MAT 1261
URGAIIUU4-238 ENDF/B-I'J MAT 1262

UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED'
UPDATED
UPDATED
UPDATED
UPDATED

08/12/94
O/12/94
(,8/12/94

('6/12/94
09/12/94
08/12/q4
(18/12/94
06/12/94
06/12/94
08/12/94
08/12/94
08/12/94
08/12/94
08/12 /94
08/12/94
08/12/Q4

KENO MESSAGE NUI-IBER N5-222

0ENO MESSAGE NUMBER K5-222

KENO MESSAGE NUMBER K5-222

NAC International

I TRANISFERS FOR MIXTURE 3 WERE CORRECTED FOR BAD MOMENTS.

I TPAIISFEPS FOR MIXTURE 7 WERE CORRECTED FOB BAD MOMENTS.

1 TPANSPFERS FOR MIXTURE 8 WERE CORRECTED FOR BAD MOMENTS.

........ 0 1O'S WERE USED MIXING CROSS-SECTIONS ......

I-D CROSS SECTION ARRAY ID N1UM4BERS
1 2001 14,2 27 18 10108
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ADDITIONAL INFOR.MATION.

NUMBER OF ENERGY GPOUPS

NO. OF FISSION SPECTRUM4 SOURCE GROUP

NO. OF SCATTERING ANGLES IN XSECS

ENTRIES/NEUTRON IN THE NEUTRON BANK

ENTRIES/NEUTRON IN THE FISSION BANK

NUMBER OF MIXTURES USED

NUMBER OF BIAS ID'S USED

NUMBER OF DIFFERENTIAL ALBEDOS USED

TOTAL INPUT GEOMETRY REGIONS

NUMBER OF GEOMETRY REGIONS USED

LARGEST GEOMETRY UNIT NUMBER

LARGEST ARRAY NUMBER

27 USE LATTICE GEOMETRY

24

17
57

~1

S

SB

.58

GLOBAL ARRAY IJUMBER

NUMBER OF UNITS IN THE GLOBAL X

NUMBER OF OMITS IN THE GLOBAL Y

NUMBER OF MNITS IN THE GLOBAL Z

USE A GLOBAL REFLECTOR

USE NESTED HOLES

NUMBER OF HOLES

MAXIMUM HOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAXIMUM ARRAY NESTING LEVEL

DIR.

DIR.

DIR.

YES

CI

o ...

5**.

YES

YES

17 '

YES

**÷ 4: BOUNDARY CONDITION MIR -X BOUNDARY CONDITION MIR

+Y BOUNDARY CONDITION MIR -Y BOUNDARY CONDITION MID

Z*Z BOUNDARY CONDITION MIR -Z BOUNDARY CONDITION MIR
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* ..... SPACE AID SUDERGROUP INFORJAATIO .....

11" 10i':'o' WORDS IS THE TOTAL SPACE AVAILABLE.

* 07327 WORDS WERE USED FOR NOIN-SUPERGROUP STORAGE.

R2-'73 WORDS OF STORAGE ARE AVAILABLE FOR SUFERGPOUPED DATA.

R" qG7 50 WORDS OF STOPRAGE ARE AVAILABLE FOR CONSTRUCTING THE SUPERGROUPS.

6* E-S13 WORDS OF STORAGE ARE AVAILABLE TO EACH SUPEROROUP.

95R WORDS APE NEEDED FOR THE LARGEST GROUP.

38501 WORDS OF STORAGE IS SUFFICIENT TO RUN THIS PROBLEM.

48151 WORDS OF STORAGE WILL ALLOW THE PROBLEM TO RUN WITH ONE SUPERGROUP.

IO4R8 WORDS OF STORAGE WILL BE USED TO RUN THIS PROBLEM.

*.. STARTING ENDING .. SEC ALBEDO TOTAL
SUPER,GROUP GROUP GROUP LENGTW LENGTH LENGTHR

1 1 27 2124 0 107C4 *

........ fS IO'S WERE USED IN SUPERGROUPING .......

* ARPAi
NU* M.RBER

UNITS IN UNITS IN UNITS 14N NEST INGO

X' SIR. Y DIR. Z DIP. LEVEL +

1* 2 1 1 •

3 3 1 1 1

*÷ 4 2 i 1 1 "

........ 0 IO'S WERE USED LOADING THE DATA ........
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MEDIA BIAS
1U04 I E

GEOMETRY DESCRIPTIOIJ FOP THOSE UNITS UTILIZED IT] THIS FROBLEM
EGIO7

U12 I'

AL PLATE CELL

I CU0OID 2 I 'I. = 3. 1250 -N = -3. 1250 +Y - 0.12700 -0. 12700 + - 10.000 -Z = -10.000

- UNIT

HFBP FUEL PLATE CELL 1

I CUBOI 1

-CUBOID 2

30080Sf' 3

1

I

1

+2.

++

2. 0BCn'

3.1250

3. 1250

-2.860001

-3.1250

-3. 1250

+Y

+Y

+y

2.6000E-02 -Y

6.3500HE-02 -Y

0.22860 -Y

-2. -5000E6-2 +z

-.035000E-02 +2

-0.228600 +

10.000

10.000

-Z

-Z

-Z

-10.,000

-10.000

-10 .'00

UNIT

HFBR FUEL PLATE CELL

I CUBOID

- r-UOID

3 0UBOID

1 1 +2"

2 1 +X

3 1 +2

2. u0 B0C

3.1251C

3.1250

-2.1600

-3.125')

-3. 1250

+Y

+ Y

2.65000E-02

6. 35000E-02

0.22860

-yi

-y

-y

02 500')E-02 +

-.(35000E-02 +7

-0. 22860 +z

1IC. (000

1('. 000

10. C'0

-z

-Z

-Z

-10. 000

-10. 00 0

-10. 000C

UNIT 4

HFOB FUEL PLATE CELL 3

1 0UB01D 1

2CUBOID2

3 CUBO-ID 3

HFBR FUEL ELATE CELL 4

1 CUBOID 1

3 CUBOID 3

]

1

1

+X 2.8600

3.1250

3.I2)50

-2.X 8(10

-3. 1250

-3. 1250

+i"

+Y

+ Y

2. 6500DE-02

6. 35000E-01

0. 22860

=-2.65000'E-02 +Z

=-6.3500E-02 +1Z

=-0.22860 +0

10.000n

1U. U00

1 0. 000

-10.00,C,

-10. 000

-10.000

-UNIT 5

I

1

1

+5

2. 6BC')

3. 1250

3.1250

-2. 100

-3.125,0

-3.1250

+Y

+Y0

+0

2. 65 000E-0

r. 35,'00'8E-02

0. 280C-r

-T

-y

=-2.05'0'0E-02 +Z

=-6.31005E-02 +Z

=-0.22000 +2

1]0.000

10.00'

10.000

-i0. 00

-10. 000)

-10].000
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MEDIA BIAS
NUM I DREGION

GEOMETRY DESCRIPTION FOP THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT -

HFBR FUEL PLATE CELL 5

I CUBOID I

` CUBOID

1

1

]

2.8600

3.1250

3.1250

-x = -2.8600 +Y = 2.65000E-02

-X = -3.1250 *Y = 6.3500BE-02

-X = -3.1250 -Y = 0.22860

-Y =-Z.65H00E-O2 +2

-Y +-6.735O0E-02 +Z

-Y -- 0.22860 +z

10.000

10. uC0

10. 000

-10.000

-10. 000

-i0. 00033 CUBOID

- UNIT

HFBR FUEL PLATE CELL 6

1 CUBOID 1

2 CUBOID 2

3 CUBOID 3

HFBR FUEL PLATE CELL 7

1 CUBOID 1

2 CUBOID 2

3 CUBOID 3

1

1

I

+2 =

+x =

+R =

2.8600

3.1250

3.1250

-x

-x

-X

= -2.8600

= -3.1250

= -3.1250

+Y = 2.65000E-02

+Y = 6.35000E-02

+Y = 0.22860

UNIT 8

+Y = 2.65000E-02

+Y = 6.35000E-02

+Y = 0.22860

-Y =-2.E500OE-02 +Z

-Y Z-6.35000E-02 +2

-Y =-+.22H60 +Z

10. ('00

10.000

10.000

-Z
-Z

-10.000

-10.000

-10. 000

I

I

I

2.8600

3.1250

3.1250

HFBR FUEL ARRAY WITH HALF OF

I ARPAY NUMBER I

- CUBOIK 3 1

1/4 PLATE ON RIGHT

+X = 3.R935

= 4.3683

-X = -2.8600

-X = -3.1250

-X = -3.1250

UNIT 10

- TOP STACE

-X = -2.3565

-X = -4.3688

Y = 0.00000

Y = 0.00000

-X = -4.3688

-Y =-2.65000E-02 +7

-Y =-6.35000E-02 +Z

-Y -- 0.22860 'Z

10.000

10.000

10.000

-Z

EXTERNAL TO LATTICE I ----

-10.000

-10.000

-10.000

HOLE NUMBER 7 AT X = -4.131)

HOLE NUMBER 8 AT 0 = 4.1312

3 CUBOID 5 1 +1 = 4.6733

NAC International

+Y

+y

Z

+Y

4 .3C88
4 . 3C88
4.3688

0.00000

0. uO000

4.3688

-Y = -4.3688

-Y- -4.368e

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -4.3688

+Z = in.000

+Z - 10.600

81

83

+Z = 10.000

-Z -10.000

-10.000

-Z = -10.000
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MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
NUM1 IDEBEG I1ON

UNIT 11 EXTERBNAL TO LATTICE 1 -----

HFBR FUEL WITH HALF OF 1/4 IN. PLATE ON LEFT TOP STACK

1 ARR, PAY NUMBER 1 +X = 2.7565 -X = -3.8935 +Y - 4.3688 -Y - -4.3688 +7 =

2 CUBOID 3 1 +X = 4.3688 -2 = -4.3688 +Y - 4.3688 -Y - -4.3688 +Z =

HOLE NIUMBEE NO AT X = -4.1312 Y = 0.00000 Z = 0.00000 IS UNIT NUMBER 91

HOLE INUMBER 12 AT X = 4.1312 Y = 0.00000 Z = 0.00000 IS UNIT NUMBER 83

3 CUBOID 5 1 +X = 4.3688 -x = -4.6736 +Y 4 4.3688 -Y - -4.3688 +Z =

10.000

10.000

10.000

-7 = -10.00

-Z = -10.000

-Z = -i0.000

UNIT 12 EXTERNAL TO LATTICE 2

2 UNIT ARRAY WITH 0.120 IN. PLATE ON TOP AND SIDES

1 ARRAY NUMBER 2 +X = 9.0420 -X = -9.0428 +Y

2 CUBOID 5 1 +7 = 9.3468 -X = -9.3476 +Y

4.3688

4.6736

-y

-y

-4.3688 +Z

-4.3688 +Z

10.000

10.00

-Z

-Z

-10.000

-10.000

-UNIT 13 EXTERNAL TO LATTICE 3

3 UNIT ARRAY WITH REST OF 5/16 WEB

I ARRAY NUMBER 3 +' = 14.173 -X = -14.174 +Y = 4.3688

2 CUBOID 5 1 +0 = 14.528 -X = -14.529 +Y = 5.0800

-Y = -4.3688

-Y = -5.0800

+Z 10.000 -Z = -10.000

+Z - l.000 -Z = -10.000

UNIT 14 EXTERNAL TO LATTICE 4

2 UNIT ARRAY WITH 0.120 IN. PLATE ON BOTTOM AND SIDES

1 ARRAY NUMBER 4 +'X 9.0420 -X

- CUBOID 5 1 +0= 9.3468

-9.0428 +Y = 4.3688

-9.347- +Y - 4.3688

-Y - -4.3688

-Y - -4.6736

+Z

+Z

10.000

10 .000

-10.000

-10.00
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MEDIA BIAS
NUM I DREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

. ............... "'GLOBAL ....... .
----- UNIT 15

7 HFBR ASSEMBLIES IN THE LWT

1 CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CUBOID

3

15

16

17

5

6

5

8

5

7

1 RADIUS =

AT X =

AT >: =

AT X =

1 RADIUS =

I RADIUS =

I PRADIUS =

1 RADIUS =

I RADIUS =

1 +X =

17.050

0.00000

0.00000

0. 00000

18.891

33.496

36.544

49.244

49.854

49.854

+ Z

Y

Y

+Z

+Z

+Z

= 10.000

= 9.4489

= 0.00000

= -9.4489

= 10.000

= 10.000

= 10.000

10.000

10.000

= -49.854

-Z

Z

Z

Z

-Z

-Z

-Z

-Z

+÷Y

-10.000

0.O00000

0. 00000

0. 00000

-10.000

-10.000

-10.000

-10. 000

-10.000

49.854

CENTERLINE IS AT :0: = 0.00000 Y = 0.00000

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CEUTERLITE IS AT

CENTERLINE IS AT

-Y - -49.854

12

13

14

- 0.00000

= 0.00000

X = 0.0000

:.= 0.0.000

x 0.00000

+Z 10.000

Y

Y

Y

Y

Y

-Z

0.00000

0.00000

0.00000

0.00000

0.00000

-10.000

S CUBOID

1 CUBOID

-UNIT 81

2 1 +X = 0.23750 -x =-0.23750 +0 = 4.1000

UNIT 83

2 1 +X = 0.23750 -X =-0.23750 +Y = 4.1000

-Y = -4.1000 +Z = 00.00:0 -Z - -10.000

Y = -4.1000 +Z = 10.000 -Z = -10.000

---- UNIT 90 EXTERNAL TO LATTICE I -----

HFBR FUEL ARRPAY 20

1 ARRAY NUMBER

2 CUBOID

HOLE NUMBER

HOLE NUMBER

3 CUBOID

PLATES IN 5/16 IN. WEB CENTER

I +: = 3.1250

3 1 +X = 4.3688

1 AT X = -4.1312

2 AT X = 4.1312

5 1 +0 = 4.7244

Y

Y

-3.1150

= -4.3688

= 0.00000

= 0.00000

= -4.7244

+Y

+Y

Z

Z

+Y

4.368e

4.3688

0.00000

0.00000

4.3688

-Y = -4.368

-Y - -4.3688

IS UNIT NUMBER

IS UNIT NU4BER

-Y - -4.'608

+Z =

+z =

01

93

10.000

10.000

50.u00

-Z = -10.000

-Z -10.000

-Z - -10.000
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MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION NUM ID

----- UNIT 91 E::TEPNAL TO LATTICE 1

HFBR FUEL ARRAY 20 PLATES IN 5/26 IN. WEB RIGHT

1 ARRAY N•MBBER

2 CUBOID

HOLE NUIMBER

HOLE NUMBER

3 CUBOID

1 +X

3 1 +2

3 AT X

4 AT X

5 1 +:

2.3565

4. 3688

-4.1312

4.1312

4.7244

X =

-X =

y=

y=

-3.8935

-4.3688

0. 00000

0. 050'0'0

-4.7244

+Y

+Y

Z

Z

+y

4.3688

4.3688

0. 00000

0.00000

4.3688

-Y = -4.3688

-Y = -4.3(88

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -4.3688

+Z =

+Z =

81

83

+7 =

10.000

10.000

10.000

-Z

-7

-10.000

-10.000

-Z = -10.000

----- UNIT 92 EXTERNAL TO LATTICE 1

IN 5/16 IN. WEB LEFTHFBR FUEL APPAY 20 PLATES

1 ARRAY NUMBER 1

2 CUBOID 3 1

HOLE NUMBER 5

HOLE NUMBER 6

3 CUBOID 5 1

HFBR FUEL ARRAY WITH HALF

I ARRAY NUMBER 1

2 CUBOID 3 1

HOLE NUMBER q

HOLE NUMBER 10

3 CUBOID 5 1

HFBR FUEL ARRAY WITH HALF

1 ARRAY NUMBER 1

2 CUBOID 3 1

HOLE JUMBER 13

HOLE NUMBER 14

3 CUBOISE 5 1

+X =

+x

AT X =

AT X

4.. =

3.8935

4.3688

-4.1312

4.1312

4.7244

-2 = -2.3565

-2 = -4.3688

Y = 0.00000

Y = 0.00000

-2 = -4.7244

+y

Z

Z

+ Y

4.3688

4.3688

0.00000

0. 00000

4.3688

-Y = -4.36+8

-Y = -4.3688

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -4.3688

+Z = 10.000

+Z = 10.000

81

83

+Z = 10.000

-Z -10.00

-Z = -10.000

-Z = -10.000

UNIT 101 EXTERNAL TO LATTICE 1 -----

RIGHT - BOTTOM STACKOF 1/4 IN. PLATE ON

+X

+2 =

AT X =

AT 2 =

4.. =

OF 1/4 IIN.

AT X =

AT X =

3.89

4.36

-4.13

4.13

4 . 67

PLAT

2.35

4.36

-4.13

4.13

4.36

935 -X = -2.3565 +Y = 4.3688

588 -X = -4.3688 +0= 4.3688

512 Y = 0.00000 2 = 0.00000

512 Y = 0.00000 Z = 0.00000

136 -X - -4.36'4 +0 = 4.3688

----- UNIT Ill EXTERNAL TO LATTICE

BE ON LEFT - BOTTOM STACK

65 -2 = -3.8935 +0= 4.3688

688 -2 = -4.3688 +Y = 4.3688

512 Y = 0.00000 Z = 0.00000

512 Y = 0.00000 Z = 0.00000

68 -X = -4.6736 +Y = 4.3648

-Y = -4.3688

-Y = -4.3C88

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -4.3688

-Y = -4.3688

-Y = -4.3688

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -4.368e

+Z 10.000

+z = 10.000

e81

83

+Z = 10.000

+Z - 10.000

+Z = 10.000

81

83

+ I = 10.000

-Z = -10.000

-2 = -10.000

-Z = -10.000

-Z

-Z

= -10.000

= -10.000

-T = -10.000
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UNIT ORIENTATION DESCRIPTION FOPR ARRAY i

Z LAYER 1, " COLUMN 1 TO I LEFT TO RIGHT Y ROW I TO 20 BOTTOM TO TOP

3

Z LAYER

10 11

Z LAYER

92 90 91

Z LAYER

101 111

UNIT ORIENTATION DESCRIPTION FOR ARRAY -

1, X COLUMN 1 TO 2 LEFT TO RIGHT Y ROW I TO I BOTTOM TO TOP

UNIT ORIENTATION DESCRIPTION FOR AR•,AY 3

I, N COLUMNl I TO 3 LEFT TO RIGHT Y ROW I TO 1 BOTTOM TO TOP

UNIT ORIENTATION DESCRIPTION FOR ARRAY 4

1, " COLUM14 1 TO 2 LEFT TO RIGHT Y ROW I TO I BOTTOM TO TOP
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VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

GEOMETRY
UNIT REGION REGION

1 1 I

2 1 2
2 3

3 4

3 5 5
2 6
3 7

4 1 8
2 9

3 10

5 1 11
2 12
3 13

6 1 14
2 15
3 16

7 1 17
2 18
3 19

8 1 20
2 21
3 22

SURROUNDING GEOMETRY VOLUMES -

10 1 34
2 35
3 36

SURROUNDING GEOMETRY VOLUMES -

11 1 40
2 41
3 42

SURROUNDING GEOMETRY VOLU4ES -

12 1 46
2 47

SURROUNDING GEOMETRY VOLUMES -

13 1 48
2 49

SURROUNDING GEOMETRY VOLUMES -

14 1 50
2 51

15 1 52
2 53
3 54
4 15
5 DR
6 57

7 5H

81 1 23

83 1 24

SUHROUNIDING GEOMETRY VOLU4ES -

RU 1 25

3 26
3 27

SURROUNDING GEOMETRY VOLUMES -

VOLUME

3.17500E+01 CM-'3

6.06320E+00 CM- 3
9.8180E+00 CM'*3
4.12750E+01 CM'.3

6.06320E+00 CM''3
9.81180E+00 CM''3
4.12750E +01 CM''3

6.06320E+00 CM'3
9.81180E+00 CM'*3
4.12750E+ 01 CM''3

6.06320E+00 CM'3
9.81180E+00 CM*'3
4.12750E+01 CM''3

6.06320E+00 CM*'3
9.81180E+S0 CM''3
4.12750E+01 CM''3

6.06320E+00 CM*'3
9.81180E+00 CM''3
4.12750E+01 CM''3

6.06320E+00 CM''3
9.81180E+00 CM*13
4.12750E+01 CM*'3

GEOMETRY REGION

1.09220E+03 CM--3
2.78913E+03 CM-'3
5.32644E+01 CM''3

GEOMETRY REGION

1.09220E+03 CM*-3
2.7H913E+02 CM*:3
5.32644E+01 CM* 3

GEOMETRY REGION

3.16036E+03 CM-'3
2.20490E+02 CM '3

GEOMETRY REGION

4.95359E+03 CM*3
9.50914E+02 CM''3

GEOMETRY REGION

3.S1R3RE+43 CM'-3
2.20490E+02 CM'÷3

5.59916E+9"3 CM"3
4.15813E+03 CM''3
4.80745OE+4 CM '3
1.34136E+(4 CM '3
C*64563E+04 CM''3
3.79576E+03 CM''3
4. 2-Y99E+Y4 CM' 3

7.79000E+':1 CM''3

7.79YY(,E+01 CM''3

GEOMETRY REGION

1.09220E+03 CM'-3
2.7B813E+0-2 CM'*3
1.242H4E+U2 CM''3

GEOMETRY REGION

1.09220E+03 CM''3
2.78913E+02 CM''3
l.24284E+02 CM''3

GEOMETRY REGION

1.09220E+03 CM''3
2.78913E+02 CM''3
1.242R4E+02 CM''3

GEOMETRY REGION

l.09220E+03 CM''3
2.78H13E:02 CM''3
5.32644E+01 CM''3

GEOMETRY REGION

CUMULATIVE
VOLUME

3.17500E+01 CM''3

6.06320E+00 CM''3
I.58750E+01 CM''3
5.71550E-+0'1 CM''3

6.06320E+00 CM'-3
1.58750E+01 CM' '3
5.71500E+01 CM' '3

6.06320E+00 CM''3
1.58750E+01 CM''3
5.71500E+0l CM''3

6.06320E+00 CM-'3
1.58750E+01 CM''3
5.71500E+S1 CM''3

6.06320E400 CM*'3
1.58750E+01 CM''3
5.71500E-+0 CM''3

6.06320E+00 CM''3
1.58750E+01 CM''3
5.71500E+S1 CM''3

6.06320E+00 CM''3
1.58750E+01 CM''3
5.71500E+01 CM''3

34 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.09220E+03 CM''3
1.52691E+03 CM.'3
1.58018E+03 CM''3

40 IS All ARRAY PLACEMENT BOUNDARY REGION

1.09220E+03 CM''3

1.52691E+03 CM''3
1.58018E-03 CM''3

40 IS AlN AR.AY PLACEMENT BOUNDARY REGION

3.16036E+03 CM''3
3.38085E+03 CM-'3

48 IS AN ARRAY PLACEMENT BOUNDARY REGION

4.95359E+03 CM*'3
5.90450E+03 CM''3

50 IS All ARRAY PLACEMENT BOUNDARY REGION

3.16036E+03 CM''3
3.38085E+03 CM''3

1.82654E+04 CM''3
2.24235E+04 CM' 3
7.04975E+04 CM'

t
3

8.3iIIOE+04 CM'
t
3

1.52367E+05 CM''3
1.56163E+05 CM''3
1.98H33E+05 CM''3

7.79000E+01 CM''3

7.79000E+-Y1 CM'*3

25 IS Al4 ARRAY PLACEMENT BOUNDARY REGION

1.09220E+03 CM''3
1.52691E+03 CM'*3
1.65120E+03 CM''3

28 IS All ARRAY PLACEMENT BOUNDARY REGION

1.09220E+03 CM''3
1.52691E+03 CM''3
1.65120E+03 CM*'3

31 IS All ARRAY PLACEMENT BOUNDARY REGION

1.09220E-03 CM''3
1.52691E+03 CM''3
S.65120E+03 CM''3

37 IS Al ARRAY PLACEMENT BOUNDARY REGION

1.09220E+03 CM''3
1.52691E+03 CM''3
1.58018E+03 CM''3

43 IS A4 ARRAY PLACEMENT BOUNDARY REGION

91 I 21
2 29
3 30

SURROUNDING GEOMETRY VOLUMES

92 5 31
3 32
3 33

SURROUNDING GEOMETRY VOLUMES

101 1 37
2 38
3 39

SURROUNDING GEOMETRY VOLUMES
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1i1 1 43 1.09220E+03 CM-13
44 2.78923E,02 CM":3

3 45 5.32644E+01 CM 3

1.09220E+03 CM'3
1.52691E÷03 CM':3
1.5801E +C3 CM *3

UNIT USES

1 14

REGION 141:

So

11

15

13

14

15

81

83

90

91

92

101

111

7 2

3

7 1
2
3

7 1
2
3

84 1
2
3

7 1

3

7 1
2
3

7 2

2
3

2 1
2
3

1 1

2

3

1 2

2

2 1

2

1 1

3

7 2

7 1

2 1

2
33

3

7 2

2

3

1 1

3

TOTAL M
41T URE

I

7

A

'<TURE TOTAL VOLUME

2 4.4459'0E+02 CM1' 3

O 4.24423E+01 C14*3
2 6.8682RE+01 Cm**
3 2.08925E+02 CM1'3

] 4.24424E+01 CM:'3
6.96826E'91 CM''3

3 2.989295E+2 CM÷*3

S 14.24424.01 CM-'3
2 6868R6E+E01 CM 4'3
3 2.88925E+02 CM4'3

1 5.09309E+02 CM'*3
2 8.24191E+02 CM4'.3
3 3.46710E+03 CM**3

1 4.24424E+01 CM8'3
- 6.86026E+01 CM''3
- 2.8,925E+02 CM243

1 4.24424E+01 CM÷ 3
2 6. RR26E+1 +( 'CM*3
3 2.R9925E+02 CM . '3

1 4.24424E+01 CM'*3
2 6.8R826E+01 CM÷*3
3 2.88925E+02 CM'*3

1.09220E+03 CM-'3
3 2.76913E+02 CM''3
5 5.32644E+01 CM4'3

1.09220E+03 CM''3
3 2.76913E+02 CM' 3
5 5.324164E+01 CM*3

7.10076E+03 CM-"3
5 2.20490E+02 CM' '3

4.5399E+903 CM":3
5 0.50914E+02 CM 3

3.16036E+03 CM÷'3
5 2.20490E+02 CM-*3

3 5.59918E+03 CM9'3
5 4.15813E+03 CM''3
6 4.90740E+04 CM''3
5 1.34136E+04 CM'-3
8 6.34563E+04 CM"3
5 3.79567E+03 CM* 43
7 4.26699E6+4 CM''3

- 15.45300E+02 CM- '3

2 5.49300E402 CM-4,3

1. 092260E03 CM''3
3 2.799126+02 CM''3
5 1.24946E+52 CM '3

1.09220E+03 CM*'3

3 2.78913E+02 CM''3
5 1.24294E+02 CH9'3

1.09220E+03 CM'43
3 2.78913E+02 CM''3
5 1.24284E+02 CM"3

1.09220E+03 CM÷'3
3 2.784136+02 CM''3
5 5.32644E+01 M '3

2.0]9220E+02 C4M*3
3 2.70913E+02 CM''3
5 5.32644E+01 CM43

MIXTURE VOLUMES
TOTAL VOLUME

7.63963E+02 CM"13
2.77139E603 CM '3
1.27522E+04 CM' '3
2.334526E04 CM''3
4.80740E+04 CM*'3
4.26699E+04 CM''3
6.84563E604 CM'*3

MASS (G)
3.05153E+03
7,48828E*03
1.27289E+04
1.848946+05
5.45381E+05
4. 259196-16
6.83311E-16
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BIASING IIIFOPMATIOIJ

A DEFAULT WEIGHT OF 0.500 WILL BE USED FOP. ALL BIAS ID'S.
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........ 0 IO'S WERE USED IN KENO-V BEFORE TRACKING ........

........ 10.02017 MINUTES WERE USED PROCESSING DATA.

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE= 6.03151E-02

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY;
".- 4.9539RE+01 -2=-4.98539E+0I +Y= 4.9S539E+01 -Y=-4.98539E+01 +-= 1.O0000E+01 -1=-1.00OO'OE+C.0

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURINED OFF

0.38617 MINUTES WERE PEQUIPED FOR STARTING. TOTAL ELAPSED TIME IS 0.40533 MINUTES.

GENEO.ATION
GENERATION 0-EFFECTIVE

KENO MESSAGE NU-IBER K5-132
1 8.C4733E-R1
2 9.07115E-01

KENO MESSAGE NUMBER K5-132
3 8.54140E-SI
4 9.38616E-01
5 9.22249E-01
6 8.79528E-01
7 8.90732E-01
8 9.11786E-01
9 8.8738IE-01

10 9.20980E-01
11 8.91180E-01
12 9.06228E-01
13 9.05461E-01

14 8.42803E-01
15 9.41479E-01
10 H.65977E-01

17 8.83131E-01
18 8.92103E-01
19 9. 2855E-01
20 9.2 OTO1E-RI

21 8.972H0E-R1
22 9.39284E-01
23 9.,104 IOE-0I
24 9.47855E-01
25 8.06960E-01
26 9.50013E-0I
27 8.87597E-0I
28 8.42090E-01
2H 9.09686E-01
30 9.0139HE-01
31 9.13198E-U1
32 9.38927E-01
33 8.62382E-01
34 8.79410E-01
35 8.9271EE-01
36 R.98063E-01
37 8.71316E-01
38 9.1196EE-01
39 9.15148E-01
40 8.98372E-01

41 4.70535E-01
42 9.05080E-01
43 a.00824E-01
44 9.25132E-01
45 e.4424'E 01
40 9.3725 E -I"
47 8.61171E-01
48 9. 0197E- 1
49 8.79237E-01
5s 8o. ++93E-01
51 8.91i, E- 1

52 9.478 '3E- 01
53 9.1485 E 01
54 9.02+74E-01
55 9.32 633E-01
56 8.604'9E-01
57 8.78213E-01
58 9.2936IE-01
59 9.52066E-01
60 9.43472E-01
61 8.90192E-01
02 0.24170E-01
63 0.0U080E-01
64 8.44533E-01
65 9.1920'0E-R1
F6 0.0,369E-01
E7 0.04434E-01
68 0. 77C90E-01
609 .24317E-:0:1
70 C . 11875E-1
71 r. l01792-1I
72 0. 37003E-01
73 0.710490-01
74 8.5053eE-01
75 0.. 01734E-RI
76 0.07920E-01

NAC International

ELAPSED TIME
MINUTES

WARNI NG .... ONLY
4 . 39500E-RI
4.72500E-01

WARIiTNG.... ONLY

5. 05333E-01
5. 37333E-01
5. 695OOE-01
6.01500E-01
6.34500E-01
6. 67333E-01
6. 99500E-01
7. 30500E-01
7. 62667E-01
7. 93667E-01
8. 25833E-01
8.58667E-0l
8. 89833E-01
9.2133E-01
9. 55033E-01
9. 87833E-01
1.01903E+00
1. 05283E+R0
1.008583E+00
1. 110683E +00
1. 14900E+00
1. 18100E+00
1.213002E00
1. 24500E O0
1 . 27700E+00
1. 31000E+00
1.34017E+00
1.37133E+00
1.40433E+00
1.43633E+00
1. 47017E+00
1. 50233E+00
1.53433E+00
0. 56733E+00
1. 60117E+00
1. 63317E+00
1. 60617E+00
1 "9817E+00
1.73017E+00
1.70233E+00
1.79332E+00
1 . 42633E+00

I. 85933E+:10
1.. 09950E+00
1. 92250E+00
1.95450E+00
1. 98ESOE+00
".01850E+ 55
2 .05,067E I00

2.083500+00
2. I1567E 00
2.14767E+00
2.18067E+00
2.21250E+00
2.24567E+00
2.27667E+00
2. 30700E+00
2. 33800E+00
2. 37100E+00
2. 40300E+00
2.43517E+00
2.46808E+00
2.50017E+00
1. 532172+00
2.56501",E+ ,)(

2. 5 00 2E+ 00
2. 50 02+ 00

2 .063++E+00:
0 641]7E+00

2.7 7533E+00
2.75817E+00

I0 , +172 O
- 82327E 00

.85533E+00

AVERAGE
K-EFFECTIVE

770 INDEPENDENT
I. OOOOE+00
I. O0000E+ 09

773 INDEPENDENT
8.54140E-01
8. 96378E-01
9. 05002E-01
8. 98633E-01
8. 98653E-01
9.00842E-01
8.98919E-01

9.01676E-01
9.005 10E-01
9.01082E-01
9.014 80E-01
8. 96590E-01
9.00043E-01
8. 97610E-01
8. 664C5E-01
8. 9835E-01

. 98255E-01
8.99808E-01
A. 99675E-01
9. 0165SE 01
0.01586E-01
9. 03698E-01
9.03406E-01
0.05348E-01
9.04638E-0I
9. 02232E-01
0. 02508E-01
9.024 68E-01
9.02838E-01
9.04041E-01
9. 02698E-01
9.01970E-01
9. 01689E-01
9.:01583E-01
9. 00718E-01
9.01031E-01
9. 01413E-01
9.01333E-01
9. 00544E _-01
9. 00658E-01
9.00410E-01
9. 01002-50
8.0 90400-01
9. 00495E2-01
J 996021-01
8.09960E0-01
8.99231E-01
8. 99170E-01
8. 89030E-01
9. 00006E-01
9. 00297E-01
9. 00348E-01
9. 00958E9-0 1
9.00244E-01
8.99844E-01
9.003710-01
9. 012 92 E-01
9.02019E-01
9.01447E-01
9. 022192-01

9. 02033E-01
0. 0110 6E-01

9.01393E-01
9. 00877E-01
9.00316E-01
0. 99973E-01
9.00337E-01
5. 005000-01
0.00500E-50

0.0102-01
9. r0003E-01
9. ('539E-'1
9.00410E-01
9.00520E-01

AVG K-EFF
DEVIATION

FISSION POGINTS WERE
0. 00012+0OO
0.000002+00

FISSION POINTS WERE
0.00000E+00

4.22379E-02
2.58659E-02
1.93660E-02
1.50016E-02
1.24428E-02
1.06904E-02
9.66016E-03
8.59892E-03
7.71233E-03
6.98741E-03
,. (3718E-03
8.15975E-03
7.93606Eo-3
7. 45142E0-03
6.97579E-03

.810991E-03
0. 014605E-02
0. 2592 52-03
+5.258871E-03

5.95351E-03
6.05338E-03
5.79160E-03
5.87520E-03
5.67900E-03
5.96e7E0-03
5 7453-8E03
5.553052E-03
5.3550UE-03
5.31143E2-03
5.31010E-03
5.19273E-03
5. 04072E-03
4.89138E-03
4.92766E-03
4 .70209E-03
4.58913E-03
4.40744E-03

4.42223E-03
4. 31175E-03
4.:2211E-03
4.152502-03
4.27089E-03
4.26700E-03
4.26164E-03
4.16021E-03
4.10105E-03
4.01564E-03
3.93504E-03
3.9077608E-03

3.00976E-02
3. 3419E-03
3. 81015E-03
3.80640E-03
3.75796E-03
3.72770E-03
3.77575E-03
3.78069E-03
3.72002E-03
3.67637E-03
3.02038E-03
3.60U28E-03
3.63270E-03
3.01259E-03
3. 0005 0E-03
3.56 20E,-03
3. S 727E-03
3.47010E-03
2 .4203E-:03
3.41 020E-03
3.30704E-03
3.35U15E-03
3.30014E-03
3. 26275E-_03

MATRIX
K-EFFECTIVE

GENERATED
0.00000E+00
0.00000E+00

GENERATED
O.00000E+00
0. 00000E00
0. 00000E+O0
0. 00000E+00
0. OOOOE+00
0. 00000E+00
0. 00000E+00
0. 00000E+00
0. 00000E+00
0.00000E+00
0. 00000E+00
0. 000002+00
0. 00000E+00
5. 00000E+00
00I0000+E00
0. 00000E+00
0. O0000E+00
O. O0002E+00
0. 0002E+j00
0. 00000E+00
0. 00000E 00
0. 00000E+00
0. 00000E+00
0. 00('000+ 00
0. 00000E+00
0. 00000E+00
0. 00000E+00
0. O0000E+00
O.O0000E+O0
0. 00000E+00
0.O00000E+08
0.000000+00

0. 00000E+00
0. 00002E+00
0. O0000E+O0
0. 0000E+00
0.0O0000E+00

. 0000 0E+ 00

0. 00000E+00
0. 00000E+O0
0.0OOOOOE+00"

0. 0:0000E+00
0. 010000E+00

0. 00000E+00
0. 00000E+ 00
0. 00000E 00
0. 000+OE+000.00O000E+00

O. OOOOOE+00
0. OOOOOE+00

0. O0000E+00
O.O0000E+O0
0. O0000E+00
0. 00000+O00
0. 00000+O00
0. OOOOOE+000. 000000+00

0. 00000E+00
0.00000E+00
O.00000E+00
0. 000IOOE+000. 00 00 0E+ 00
0. 0:10002E+0:
0. 000002E+00

0.000 OCr1E ÷ 00,0:0002E+00
0. 0i'COSE+500

0. 0000( E +0n

0.050000E+ 00
0. ::0(:000E÷00
0. 00000E2+00

0.00000E+00

MATRIX K-EFF
DEVIATION

0. 00000E+O0
0'. O0:0020E(0

0. O00000E+0
O.O000802E+0
0. O0000E+00
0.O0000E+00
0 00050E+00
0. O0000E+00
0. O0000E+00
0. 00000E+00

0 00080E+00
2'. O00002+00
0. O0000E+20
0. 00:2002E(0
0. O0000E+O0
0.00000E+00
0. 00000E+O00
0. 00000E+00

0. 000002+00
0. 000002+00
0. 000000+00
0. 00000E2O00
0. 0000 0E+00
8. 00000E+00
0. O00000+O0
0.00000E+00
0.0000E2+00
O.O00000E00
0. O0000E+00
0. O0000E+O0
0. O0000E+00
0. O00000E+0
0. 00000E+00
0. O00000+00

0 . O0000E+00
0. O0000E+00

0.00O000E+÷O00. O0000E+(0
0.000000E+0
0. O0000E+O0

0. 000500E+00
0. 000002+00
0.55050005E00. 00 0 00 E+ 05
0. OOOOOE+00
0 .02:02:2:+00n

0. O0O00E+00
0. 000200E+00
0 . OOOOE+U00
0. O0000E+O00. OGOOOE + CI
0. 00000E+00
0. 000000E+O

0. 000002+00
0. 000000+00
0. 000800E+00
0. 00000E+O0
0. 00000E+00
0. O0000E+00
8. 00000E+00

0. O000802+00
0. OOOOE+ 00
O'. O0000E+20
'. 0212OOE+ 00

0 . 000n20E+ 00
0. O0000E+00

O . 0:505'000E00
0. 050000E+ ('

0. 00000E+00

0. UOOUOE+ 00
0 .01Wu]0E+00

05. 00 000E+ 00

0 . 001-10OE+ U0

0.00000E+00
O.O0000E+00

.00001ý1E+O0
0. 00000, IE+00
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77

78
79
80
81
82
83
84
85
06

87
88
89

90
91
92
93
94

95
96
97
98
99

100
101
102
103
104
105
188
107
108
108
110
11i

112
113
114

116

118
117
118

119
120
121

122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139

140
141
142

143
144
145
148
147
148
149
150
151
152
153
154
155
156
157
158
159
160

161
16
16ý3
174

167

169

171

9.00078E-01
9.268630E-01
9.14409E-01
8. 93065E8-1
9 .3.)54E-01
8. 690:8E-01

8.77484E-01
9.0881808-01
8. 8 3521E-01
9. 10771E-01

9.44313E-01
9. 87429E-81

8. 762I5E-81
8.53479E-01
9. 780778-81

9.21511E -1)
8.75884E0-1
9. 7323E_-01

8.80701E-01
8.76098E-01
5. 149738-01

8.940788-81

8.91300E-01
9.34534E081
9.387178-01
8. 93327E-9n1
8. 68639E-81

9.69759E-01
9.43452E-01
8.768280E-01
9.13080E-01
0. 85045E _- 1

8939 140-01

9.25573E-01
8.95593E-01
A.69591E-n1

8.7q3-E-0U
8 .744 "E0 1
8.9815 -0 81
?. 69339"E-_01
9.22756E801
9.3u 8 _8• 81
9. 41007E-10]
9. 04560OE-0]

a OE 40 81
8 53077E 01

9 .5816 63E-O1)
8. 7 9734E -01
9.4 5178E -01
9. 16217E-01
9. 4 2022E-01
9.05724£ -01
8.73590_-01
9. 25d5 4 E-1o
8.99178E-o1
9.47677E-1U
8. 658750-1
8.83745E-01
8.9 3197E-U1

0.864748-81
9 5159 4 -0 1
q i' 1"15r E0 - 1
9. I0665SE-01
8.51+18E0 0

9,3750 E0 ii

*1 958-E-01P 05 q7 8 0 81

9.0475E-0 1

9 5817 801
G-980450 01

.9 0 51E- 01
9.03 510 E1
8.86'50E-01
9 '5+131E81

8. V5030 _01

0. 544fF7E01

5.4 '843E 11]

90 101770 8
8. 97-448E-ii

8 . E5 12E-01
i9i .0945E 01

.107353E-01

4t 140 1i

E .O2170E 81
8 412E_81

SCE 81

87 _153E081

2.88817E+00
2.91933E+00
2.95133E+00
2. 98250E+00
3.01550E+00
3.04923E+00
3.08233E+00
3.11433E+00
3.14 733E+00
3.18017E+00
3. 212 33E0+00

3 .24333E0+ 10
3. 274 5 0E+ 00
3.30650"+-0
3.33787E+00
3.36883E+00
3. 40083E+00
3. 43383E+00
3.46500E+00
3. 49783E+00
3.:53000E+00
3. 56283E+00
3. 59500E+00
3. 62700E+00
3. 65900E+00
3. 69017E+00
3. 72317E+00
3.75600E+00
3. 788 17E+00
3.81833E+00
3.85133E+00
3. 88417E+00
3.91617E000
3. 94917E+00
3.98117E+00
4.01333E+00
4.04817E+00
4 . 078133E +00
4.112170+00
4. 14417E+00
4.17717E+00
4.20733E+00
4. 23850E+00
4.20967E+00
4.30167E+00
4.33183E+00
4 .36383E+00
4 .39500E+00
4.42700E+00
4.45817E+00
4.49017E+00
4.52133E+00
4.55433E+00
4.58550E000
4.61650E+00
4.64950E+00
4.68150E+00
4.71367E+00
4.74650 0.+0
4.77950E+00
4.81150E+00
4.84167E+00
4.87200E+00
4.90483E+00
4.93783E+80
4.97083E+00
5.00283E+00
0.o03400E+00
5. 06700E0+0
5.09983E+00
5. 13200E+00
5. 16400E+00
5. 19600E+00
5. 22900E+00
5.26017E+00
5.29300E+00
5.32517E+00
5. 35617E+00
5.38833E+00
5. 4217E +00
5.45317E0+00
5.48433E+00
5.51633E+00
5.54933E+00
5.58133E+00
5.01350E+00
5.4 6433E+01
5.8678500+80
5. 70887+00C
5 .7390 30+i00
5.772670+00

5.8057E+001-

5.860307+005.83767E+00
5. 8r983E+00
5. 9C1267E-}00

9. 00514E-01
9.00858E -01
9.01034E-01
9. 00932E-01
9.01422E-01

9.01004E-01
8.007140-01

9.08817E-01
8. 003688-01

9. 004 91E-81
9. 08067-01
9. 005820-tI1
9.810060E-81
9.0.07200-01
9. 00194E 01
8. 99915E-01
9.0015-2E-01
8. 99888E-01
9.00677E-01
9. 00571E-01
9.00313E-01
9. 00466E-01
9. 00400E-01
9.00307E-01
9.00653E-01
9.0104E:-01
9.00928E-01
9. 00592E-01
9.01263E-01
9. 018669E-01
9.01427E-01
9.01536E-01
9.01382E-01
9. 0113E-01
9. 01535E -_1
9.01481E-01
9.01194E-01
9. O1105E0-1
9.08928E-01
9.00904E-01
9.00629E-01
9. 082OE-01
9.01078E-01
9.01484E -01
9. 01510E-01
9.02050E-01
9.01645E-01
9.02112E-01
9.01857E-01
9.02207E-01
9.02319E-01
9.02634E -01
9.02658E-01
9.02431E-01
9.026813E-01
9.02586E8-01
9.02930E-01
9. 02650E-01
9.025070-01
9.o02438E-o1
9.02320E-01
9.08675E-01
9.o01878E -1
9.02 935E-01
9. 02505E-il
9.02421E-o1
9 .02689E-ti1
9.8280 6E-1

9. 03243E-01
9. 0318 6E-01
9. 0387 9E-0-1
9.03019E-01
9.0 3010E-01
9.02964E-01
9.02965E-01
9.03118E -01
9. 03229E-018
9.03378E-01
9.03398E-01
9. 03080E-01
9.03178E-01
9.03140E-01
9. 03046E-01
9.02035E-01
9. 02920-t 01
9,02600E-01
q. 025344E-1
9.024250--1
9.82 E5 9-1
9.182 90-4 E-
9.82838E-81
9.82715E-01
9. 02653E-01
9.02791E-01
9.82818E-01

3. 21896E-03
3.18488E-03
3. 15801E-03
3.11893E-03
3.11 798E-03
3.10 069E-03
3.C8207E-03
3.046808E-03
3.)4244E-03

3.08568E-03
3.800307E-03
3. 01221E-03
3.00747E-03
2.98636E8-3
2. 99996E-03
2.97954E-03
2.95616E-03
2. 93572E-03
3.00918E-03
2.97888E-03
2. 95800E-03

2.:93160E-03
2. 90196E-03
2.87370E-03
2.86546E-03
2.85949E-03
2.83234E-03
2. 8245 1E-03
2.87644E-03
2. 87730E-03
2. 86012E-03
2. 835110-03
2. 81272E-03
2.78741E-03
2.77067E-03
2. 745 9 0E-03
2.73617E-03

7 19-03
2.88808E0-03

2.87442E-03
2.568524E-03
2.64904E-03
863893E-03

64781E0-03
2.i62560E-03

8. 589 8E-0 3

.66780E-03
2 86880E-03
2.867705E-03
2. 67826E-03

2.865911E-03
2. 65667E-03
2. 63578E-03
2.62495E-03
2. 61084E-03
2. 59082E-03
2. 59390E-03

2. 58944E-03
2. 8738 2E-03
2.555490-03
2.53924E-tC3
2.54538E-83
2.534910-83

2.51711E-03
2.52601E-03
2.51213E-03

2. 50663E-03
2.49268E-03
2.51336E-03
2.4970UE-03
2.48126E-03
2. 46495E-03
2.44814E-03
2.43198E-03
2.41560E-03
2.40431E-03
2.39093E:-i3
2.37979E-03
2.36427E-03
2.37028E-03
2.35895E-03
2. 34210tE-03
2. 329800E-03

2.31424E-03
2. 30206E-03

_.31110E-03
.9768E -03

8. (0358-03

+8318E-t3

.270)3E:03
:2.ý C58E-03
.'4715E-03

3798E-03
22486E - 03

0.80OOE+00
0.80000E+O0
0O.00000E+0
0 . O0000+O09
0.0O00000+00

0. O00080E-00
0. 00000E+00
0. 0000E+00
0. 0000000E0
1). (10O000E-+ OC,O0 O00OOE+O0

. 00000E+O0
0. 000000E+O
0. 00000E+08

0. OOO0E +O00. 00000÷+0

0. 00000E+O00
8. 008000E+00

0. 00000E+00
O.O0000E+00
O.O0000E+00

,000000E+00

O.00000E+00
O.00000E+00
0. 00000E+00

0 00090E+008.0O0000E-+00
0. O0000E-+O0

0. O0000E+05
0. 00000E+00
0. 00800E+00
0. 0000E00
0.0O00000400
0.500000E+00
0. 00000E+000. 000008E+O
0. 00000E+00
0. 80000E+00
0. 000800E+00
0. 000080E00
0. 0000i0E+O

0. 00000E+80O.808000E+0O

0. 000000+00
0. 00000E+00O.O0000E+00
O.O0000E+00
O.00000E+00
O.00000E+00
O.000000E00
O.00000E+00
O. 0O0000E00
0.00000E+00
O. 00000E+O0
0. O0000E+00
0. 00000E+00
9. 00000E+00
0. O0000E+00
0.00000E+00

0. O00000E+0
0.00000E+O0

0. 00000E-+000. 00000E+O0
0. 00000E+O0
0. 08000-0E+

0. 008000E÷000. 08000E+O0
0. 00000E+00
0.800008O-08O

0. 00000E+00
0.00000E+00

0.000080E+80
0,.000000+O0ii
0. O008000+00
0. O0000E+O0
O. O00000E00
0. 00000E+00
0. 0000E+00
8. 00000E+00
0. 0000E+00

0. O000000+00
0. O000000+00
0. 0000E+00
0 . 00000E+00O. O0000E+O0
0.00000E+O0
0. 000OOE+00
8. 000O00+00

0. 00000E*O0

0. 000100E+OO

0. 0OOE+00
0. 080080+00
0. 00000E+00
O. 00000O00
0O.00000E+00
0.000 OE+100

0. 00850E+00
0. 00000E-0+08
0. 008000E-00

0.00000E+00
0.00000-00+ i
0. O0000E+00
0. 000000E+tO
0.000000- O0i
0. 000000E+0,

0. 00080E+0n
0,. 08 04 C,0 U+ 58U0.800080U+08

0.880000E+08
8. OOO0OE-ti0,
0. HOO000E+ Ot

0. 000000E+O
0. 00000008E-
0. 00i080E+ n0
0. OOOO+E-O08
0. 000000+tO
O.000000+0
0. O0000E+00
O.00000-}00
O.00000E+00
O.00000E400
0. 0000E+00
O0.00000E+0
0. 00000E+00
0. O0000E+00
0. 00000E+00
0. 000 00E+ 00
0. 00000+E-00
0. 00O000E+ 00
0. 00000E+00
0. O00OOE+00

0. 0 0iE0O+ rOO
0. 00000E+00
0. i0000iEtiOFOt

0.00000E+00
0. 00000EO0
O. OoooooE+-rI
O.O000000E+O
O. O000iE+OO
O. O0000E00+

0. O00000E+O0
O. O0000E+O0
0. O000080E-0
8. 000000E+0
0. 00800E+80

SO008000E+0
0. 00000E+00
8. OtOii):E+00
O.5O000E+O00
0.0O00008U08
0.00800E+00

0. 00000E+00
0. 00000E+00
0. 000000+00

0. O08008+00
0. 000000+40
80. 0000E+00
0. 000080E+ tO

8.880000E+00C) 000,'COE + 0 ()

0. 00UOooE+o
0. 00000E+OO
0. 00000E+00

O,880000E+00
0. 800500E+ 00
0. 000000+00

0. 00000E+ 00
0. 00000E+00
0. O00000E+O
0.O0085080E0
0.0O0000E-+00
0. 00050E+O0
7. 00i080E+Oti

0. O00iOOE+OO0
0. 00000E+ Ot
0. OO0OO+E Q00

0.000008-.00

0. 00 00E+ 8u
0.808058O0E
0. 000008+00

0. 0 01 I0E 31+0 +
ti 1-1 0) EO 8+ 0 0i

0.u j )OE+00
0. 00000E+0010. 0080o+080

0. 00il0tO"+ 00
0. 008008+10u
0.000000E+00
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172
172
174
175
176
177
178
179
180
181
182
183
1.4
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
290
201
202

204

209
206

8.51699E-01
8.89087E-01
9.33412E-01
8.92776E-01
9.06610E-01
9.14163E-01
8.62825E-01

9.10897E-01
9.67527E-01
q20899E-01

9.44357E-01
9.04451E-01
9.61304E-01
8.58905E-01
8.43845E9-01

9. 00057E-01
8.91287E-01
9. 87537E-01
8. 77943E9-01
8. 85705E-01
9.03397E-01
8.93692E-01
9. 00C54E-01
.. 960q94E -01
8. 8 6010E-01
8.92024E-01
8.6E306E-01
9.07466E-0]
9.32423E-01
9. 2024 -01

8.439Q7E-01
9.1b508E-01
9.21690E-01
0.8534 4E -01
9.25774E-01

5.93483E+00 9.02518E-01
5.96583E900 9.02439E-01
5.99883E900 9.02619E-01
6.03183E+00 9.025629-01
6.06300E+00 9.02585E-01
6.00593E9+0 9.02052E-01
0.12783E+00 9.02425E-01
C.159000E+0 0.92473E-01
.19017E+00 9.02839E-01

0.221239-00 9.02973E-01
6.254179+00 0.032039-01

0.28533E+00 9.03210E-01
6.31917E+00 9.029799-01
6.35133E+00 9.02739E-01
6.38333E+00 9.02419E-01
6.41533E+00 9.02406E-01
6.44650E+00 9.02346E-01
6.46033E+00 9.02267E-01
6.51150E+00 9.02137E-01
6.54167E+00 9.02051E-01
6.57367E+00 9.02058E-01

6.60583E+00 9.02014E-01
6.63967E+00 9.02008E-01
6.67167E+00 9.01977E-01
6.70367E+00 9.01895E-01
6.73483E+00 9.01844E-01
6.76600E+90 9.01673E-01
6.798009E00 9.01702E-01
6.02917E+00 9.01858E-01
6.86217E+00 9.019009-01
6.x9500nE00 9.019009-90
6.92617E,00 9.01744E-01
6.95917E+00 9.01843E-01
6.99200E+00 9.01761E-01
7.02317E+00 9.01879E-01

2.232069-03 0.00009E+05 0.00009E+00
2.22038E-03 O.0000E9+05 O.OOOOE+00
2.21476E-03 0.0009OOEO0 O.00009E+00
2.20266E-03 0.000009E+0 0.00000E+O0
2.19009E-03 0. 000009+0 0. 000009E+00
2.17854E-03 0.009009+00 0.000009+00
2.177919-03 0. 0000E-+00 0. 8000094O00
2. 16610E-03 0. 0000-E+00 0. 000000E+O
2.18469E-03 0.000000E+0 0.000009+00
2.1780E0-03 0.0000 0+,-, n .0000oE+00
2.17665E-03 0.00009E+00 0.0000OE+0
2.16469E-03 5.00OOOE+00 0.0000E9+00

2.16469E-03 0.0o000E+00 5.5000-OE+U
2.16652E-03 O.00009E+00 0.00OOOE+00
2.17836E-03 O.00000E+00 O.000000E+0
2.16659E-03 O.O0009E+00 0.00000E+00
2.15574E-03 0.O00OOE+O0 0.00000E+00
2.145649-03 0.00000E+00 0.00000E+00
2.13811E-03 0.O000E+OO 0O.00000E+00
2.12855E-03 O.0O00OE+00 O.O000E+00
2.11733E-03 0.00009E+00 0.000009+00

2.10667E-03 0.0000E+O0 O.00009E+00
2.09568E-03 0O.O0000E+0 O.000000E+0
2.08501E-03 0.000009O0 0.00000E+00
2.07587E-03 0.00000E+00 O.OO000E.00
2.06582E-03 0.008009+00 0.00000E+00
2.06236E-03 0.00009E+00 0.00000+00

2.05208E-03 0.000OE+000 0.0000-E+00
2.04757E-03 0.O0OOOOE00 O.OCO0OE+00
2.03935E-03 0.0000090E+ O.0000-E+00
2.04974E-03 0.00000E+00 0.u0uOOE+05
2.04124E-03 0.000O9-00 0.0000E+00
2.03350E-03 0.000E0+00 0.00009E+00

2.02509E-03 0.00000E+00 0.0009OE+00
2.01858E-03 O.00000E+00 0.00009E+00

KENO MESSAGE NUMBER K5-123

NAC International

EXECUTION TEPR111NATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.
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LIFETIME - 6.34755E-05 + OR - 2.90697E-07 GENEPATION TIME = 4.14031E-05 + OR - 1.44102E-07

NU BAP. 2.42026E+S0 + OR - 1.85916E-05 AVEP GE FISSION GROUP = 3.35537E+01 + OR - 8.36356E-03
ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION = 6.47922E-02 + OR - 4.37889E-04

NO. OF INITIAL
GENEPOATIOCI AVEPAGE

S.HIPPED K-EFFECTIVE

3 0.90211 +

4 0.90193 +

5 0.90183 +

6 0.90194 +

7 0.90196 +

8 0.90191 +

9 0.90198 .

i0 0.90189 +

11 0.90194 +

12 0.990192 +

17 0.90229 +

22 0.90190 +

27 0.90149 +

32 0.90151 +

37 0.90212 +

42 0.90218 +

47 n.90252 +

52 0.90249 +

57 0.90263 +

62 0.90174 +

07 0.90261 +

72 0.90232 +

77 0.90267 +

82 0.90244 +

97 0.90317 +

92 0.90343 +

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OP

OP.

OR

OR

OR

67 PEP CENT
DEVIATION CONFIDENCE INTERVAL

- 0.00201 0.90010 TO 0.90413

- 0.00202 0.89992 TO 0.90395

- 0.09202 0.89981 TO 0.90386

- 0.00203 0.89991 TO 0.90398

- 0.00204 0.89992 TO 0.90400

- 0.00205 0.89986 TO 0.90396

- 0.00206 0.89992 TO 0.90404

- 0.00207 0.89982 TO 0.90396

- 0.00208 0.89986 TO 0.90402

- 0.00209 0.96983 TO 0.90401

- 0.00
2
10 0.90019 TO 0I.90439

- 0.00214 0.89977 TO 0.90404

- 0.00216 0.89933 TO 0.90366

- 0.00219 0.89932 TO 0.90369

- 0.00223 0.89989 TO 0.90435

- 0.00229 0.89989 TO 0.90446

- 0.00230 0.90022 TO 0.90481

- 0.00235 0.90014 TO 0.90483

- 0.00239 0.90024 TO 0.90503

- 0.00242 0.89931 TO 0.90416

- 0.00244 0.90017 TO 0.90505

- 0.00251 0.89982 TO 0.904E3

- 0.00259 0.90008 TO 0.90527

- 0.00266 0.89979 TO 0.90510

- 0.00272 0.90045 TO 0.90589

- 0.00274 0.90069 TO 0.90617

95 PER CENT
CONFIDENCE INTERVAL

0.89808 TO 0.90614

0.89790 TO 0.90597

0.89778 TO 0.90588

0.89788 TO 0.90601

0.89788 TO 0.90604

0.89781 TO 0.90601

0.89786 TO 0.90610

0.89775 TO 0.90602

0.89779 TO 0.90610

0.89774 TO 0.90610

0.89810 TO 0.90649

0.89763 TO 0.90618

0.89717 TO 0.90582

0.89713 TO 0.90588

0.89766 TO 0.90658

0.89761 TO 0.90675

0.89793 TO 0.90711

0.89779 TO 0.90718

0.89784 TO 0.90742

0.89689 TO 0.90658

0.89772 TO 0.90750

0.89731 TO 0.90734

0.89749 TO 0.90780

0.89713 TO 0.90776

0.89773 TO 0.90861

0.89794 TO 0.90892

90 PER CENT
CONFIDENCE INTERVAL

0.89007 TO 0.90816

0.00950 TO 01.90798

0.89576 TO 0.90790

0.89585 TO 0.90904

0.895q4 TO 0.90808

0.89576 TO 0.99886

0.89580 TO 0.90816

0.89568 TO 0.90809

0.89571 TO 0.90819

0.8956.5 TO 2.90819

0.R9600 TO 0.90859

0.89549 TO 0.90832

0.89500 TO 0.90798

0.89494 TO 0.90807

0.89544 TO 0.90880

0.89532 TO 0.90903

0.89563 TO 0.90948

0.89545 TO 0.90953

0.89545 TO 0.90982

0.89447 TO 1.90901

0.89528 TO 0.90994

0.89480 TO 0.90980

0.89489 TO 0.91045

0.89447 TO 0.91041

0.89501 TO 0.91133

0.89520 TO 0.91166

JUDIBEP OF
HISTORIES

162400

161600

160800

160000

159200

158400

157600

156800

156050

155200

151200

147200

143200

139200

135200

131200

127200

123200

119200

115200

111200

I07200

I03200

99200

95200

91200
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NO. OF INITIAL
GENE RAT IONS AVERAGE

SKIPPED K-EFFECTIVE
67 PER CENT

DEVIATION CONFIDENCE INTERVAL

97

102

107

112

117

122

127

132

137

142

147

152

157

162

167

172

177

182

187

192

197

202

0.90324

0.90271

0.90236

n.90274

0.90349

0.90164

0.90118

0.96064

0.90102

0.90069

0.89893

0.89844

0.89777

0.89926

0.89782

0.89899

0.89722

0.89195

0.89675

0.89946

0.90264

0. 91283

+ OR - 0.00277

+ OR - 0.00286

" OR - 0.00286

0" - 0.00299

SOR - 0.00310

SOR - 0.00312

+ OR - 0.00310

+ OR - 0.00322

+ 06 - 0.00333

+ OR - 0.00337

+ OR - 0.00340

SOR - 0.00368

" OR - 0.00386

+ OR - 0.00414

+ OR - 0.00438

+ OR - 0.00474

+ OR - 0.00538

+ OR - 0.00493

* OR - 0.00496

+ OR - 0.00649

+ OR - 0.01006

* OP - 0.00928

0.90048 TO 0.90601

0.89985 TO 0.90557

0.89950 TO 0.90522

0..89935 TO 0.90534

0.90040 TO 0.90659

0.89852 TO 0.90475

0.89809 TO 0.90428

0.89742 TO 0.90386

0.89769 TO 0.90435

0.89732 TO 0.90406

0.89553 TO 0.90233

0.89476 TO 0.90211

0.89391 TO 0.90163

0.89511 TO 0.90340

0.89344 TO 0.90220

0.89395 TO 0.90342

0.89184 TO 0.90260

0.88702 TO 0.89688

0.89179 TO 0.90171

0.99297 TO 0.90595

0.89257 TO 0.91270

0.90355 TO 0.92211

95 PER CENT
CONFIDENCE INTERVAL

0.89771 TO 0.90878

0.89699 TO 0.90843

0.89664 TO 0.90808

0.89036 TO 0.90833

0.89730 TO 0.90969

0.89540 TO 0.90787

0.89499 TO 0.90738

0.89420 TO 0.90708

0.89436 TO 0.90768

0.89395 TO 0.90744

0.89214 TO 0.90572

0.89109 TO 0.90579

0.89005 TO 0.90549

0.80097 TO 0.90754

0.88905 TO 0.90659

0.98921 TO 0.90816

0.88646 TO 0.90797

0.88209 TO 0.90181

0.88684 TO 0.90666

0.88648 TO 0.91244

0.88251 TO 0.92276

0.89427 TO 0.93139

99 PER CENT
CONFIDENCE INTERVAL

0.99494 TO 0.91155

0.89413 TO 0.91129

0.89378 TO 0.91094

0.69337 TO 0.91132

0.89420 TO 0.91279

0.89 28 TO 0.91099

0.89189 TO 0.91047

0.89098 TO 0.91030

0.89103 TO 0.91101

0.89058 TO 0.91081

0.88874 TO 0.90912

0.88741 TO 0.90947

0.88619 TO 0.90935

0.88683 TO 0.91168

0.88467 TO 0.91097

0.88447 TO 0.91290

0.88108 TO 0.91335

0.87717 TO 0.90674

0.88188 TO 0.91162

0.87999 TO 0.91892

0.87245 TO 0.93282

0.99498 TO 0.94067

N0U4BER OF
HISTORIES

0 72'0h

83200

79200

75200

71200-

67200

63210

59200

55200

51200

4721'0

432010

39200

35200

31200

272(00

232(00

15900

11200

7200

3200
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PLOT OF AVERAGE K-EFFECTIVE BY GENERATIOJI RUN.
THE LINE REPRESENTS K-EFF = 0.9021 . OR - 0.0020 WHICH OCCUPS FOP 206 GENEPATIONS RUN-.

0. 8992 0.9189 0.9386

-- - - - - - - - - - --I- - - -- - - - - - - - - - - - - ---- - - - - ---I -I---- -- - - - - - - - -

5 +
I f)

I

1I
5I

II

i0 I I
5I +

4 +I I

5 I
15 + I

II "i

7v0+ I I

1 I+

I I *

20 I I * I

I I
2+ III I I

II I II
30+ I I *

I I I
II I

II I I
30+ I II

II I
III
II I I

35 I I

II *

II *

II -

FII
450 I I I

I *

I *I I

I5*I I
I I I

50'I II
II * II
I I I

50 I I

II * I I

55+ I *

II * I I
II *I I
II V I

I0 I I I

0+I I,

I V

II
II I*I
II *

70 I * I
I *l I

II II

75 I '1 I
7 +I "1 I

II *l I
II " 1 I
I I I

80 I *I I
5+I V I

I I I
I "I I

II *l I

II *I I
0+I V I

90 I * II
II * I
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II
I ~I -

II *

95 I
I I
I I
I I

100 +

I I
I I
I I

105 +I
I I

I I

1210 +I

I I

II
1i0 I

I I
I I

135 I

145 +

I I

120 +I

II I I

120 I

I I

165 +

170 + I
I
I

135 +

11

II

I

150 +

170 +

175 +I

I 1

140

105 1

January 2015

I I
I I
I I

*1 I

"I I

*I 1
"I I
"I I
'I I

* I1

*I I
*I I

-I

fi I
fi I

'II
fi I

* I

I. I
1

*I I
*I I
*I I
"I I
*I

I' I

I* I
I. I

I* I

II
I* I
I' I

I"
II
II

II

II

li *

II I

II *

II *

II *

II ]

II *

VI I
'Ir

I* I

[V I

I" I
[V I
II * I
II
[I * I

[I * I
IV I

I-" I
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195

205+

I V
I V
I V
I V
I.

I.
I.
I,

I.

I.

I -

I.
I.

I.
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PLOT OF AVERAGE K-EFFECTIVE By GENERATION SKIPPED.
THE LINE REPRESENTS K-EFF = 0.90 1 + OR - 0.0020 WHICH OCCURS FOR 3 GENEPATIONS SKIFPED.

0.8914 0.9021 0.9128

- - - - - - - - - -- I-- - ------------------------ I- - - - - - - - - - - - - - - - - - - - - - - -

I fI

I I
I I
I I
I I
I0 + I

I I
I I

1+I II

I

35 + I
I i I
I I
I V I

I I

20+ 5 I

I I
I I

I I
I *V I

25+ I VI I

I VI I

I I
I I

30. I * I

I I

I I

35 1 I
I * I
I IV I
I * I
I I

45- I - I

S IV I
I IV I

I I
15+ I V* I

I V* I
I I" I
I V" I
I I * I

SO' I I I
I I [

I I• I
I J+ I

S V• I

I I' I
I I' *
I V" I
I I

0+I I

I I
I I" I

65I I
I V* I

'SOI+ I

I V S
7•tI I ' I

I I *

75I I • I
7+I 1 I

I I " I
I I" I
I I1 I

70+ I 1

I 1" I

I I *

85+ I V I

I V I

I I* I

90 ~I I *
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95+

100

105 +

110 +

115 +

120

125 +

130 +

535+

140+

145 +

155 +

January 2015

II
II
II

I
I I
I I

II
I I

I I I
II

I
I I*
I I*

I I I
I *

I I'

I I"

I I* I
I I" I
I I'

I I * I
I
II

I I'
I *I

1 I'
I *1

I" I
I *1 I

I "* I

I I1
I *1
I *I
I * I

I I
II

I
I *1
I ' I

* I I

* I
* I I

* II

IS I
1 IS

* IS

IS
* I I
* II

S I
II

* 1I

* II

I~I I
I I S

* I
SI I

S * I S

* Z II

II

* II
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* I S

I II
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* I I
* I
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* I
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* I
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GROUP FISSION UNIT REGION FISSIONS PERCENT ABSORPTIONS PERCENT

FP.ACTI ON

1 0.0003

2 0.0013

3 0.0o17

4 0.0010'

5 0.0014

6 0. 018

7 0.0019

8 0.0020

9 0.0027

10 0.0058

11 0.0122

12 0.0166

13 0.0162

14 0.0137

15 0.0027

I1 0.0019

17 '0.,0029

18 0.0041

19 0. 0049

20 0.0208

21 0.0115

22 0.0277

23 0.1056

24 0.2186

25 0.1915

26 0.241F

27 0.0 876

SYSTEM TOTAL =

ELAPSED TIME 7.0250.: MINUTES

PRA•DOM N4MBEE= 791A5CDD44

DEVIATION4 DEVIATION

2.561035E-04 5.4573 1.50773E-03 2.1757

1.19711E-02 1.7824 3.230426-U3 0.6837

1.52498E-03 1.4960 1.03787E-03 1.0080

.21900E-04 1.7058 5.67407E-04 1.2742

1.25991E-03 1.4508 1.02450E-03 0.9580

1.65059E-03 1.1540 2.63366E-03 0.8416

1.70295E-03 1.1907 4.22649E-03 0.8983

1.79592E-03 1.8803 3.80393E-03 1.0126

2.41033E-03 1.9931 4.26692E-03 1.0242

5.23952E-03 1.9873 9.84187E-03 1.0582

1.10506E-02 1.7951 1.50933E-02 1.0254

1.49499E-02 1.8439 1.56324E-02 1.2484

1.46159E-02 1.7701 1.92809E-02 1.0976

1.23054E-02 1.8835 2.24392E-02 1.0243

2.41279E-03 3.3935 1.01851E-02 1.1256

1.67969E-03 4.3603 0.19063E-03 1.3070

2.05759E-03 4.7425 3.398055E-03 2.0496

3.68249E-03 4.6778 4.09399E-03 2.2997

4.46071E-03 3.9852 6.55610E-03 1.5972

1.87417E-02 1.8909 2.46814E-02 0.9581

1.03529E-02 2.7066 1.06895E-02 1.4122

2.49519E-02 1.9069 2.45621E-02 1.1086

9.52794E-02 0.9464 1.01529E-U0 0.5113

1.97206E-01 0.6778 2.12961E-n1 0.3258

1.72761E-01 0.6087 1.83990E-01 0.3180

.17926E-01 0.5720 2.2866-01 0.3164

7.90606E-02 1.08865 7.84555E-02 0.6611

,.02114E-01 0.2233 1.00134E+00 0.0542

SKIPPING 3 GENERATIONS

LEAKAGE PERCENT
DEVIATION

O.O0000E+00 0.0000

0.00000E+00 0.0000

O.OOOOE+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

O.O0000E+00 0.0000

O.O0000E+00 0.0000

0.00000E+00 0.0000

O.O00000+O0 0.0000

O.O00000+O0 0.0000

O.O0000E+00 0.0000

0.010000+00 0.0000

0.000006+00 0.0000

0.00006E+00 0.0400()

0.000006+00 0.0000

0.00000E+00 0.S0000

0. 00000E+ 00 0. 0000

O.SOOO0E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

O.O0000E+00 n.000

.O00000E+00 0.0000

O.O0000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.O0000E+00 0.90000

0.00000E+00 0.0000

ICA

NAC International 6.6.3-72



NAC-LWT Cask SAR
Revision 43

January 2015

0.8419 TO 0.8561
0.8561 TO 0.8702
0.8702 TO 0.8843
0.8043 TO 0.8985
D.5555 TO 0.9126
009126 TO 0.926m
0.9266 TO 0.9409
0.9190 TO 0.9551
0.9551 TO 0.9692
0.9692 TO 0.9833

0.8419 TO 0.8561
0.8561 TO 0.8702
0.8702 TO 0.8843
0.8843 TO 0.8985
0.8985 TO 0.9126
0.9126 TO 0.9268
0.9268 TO 0.9409
0.9409 TO 0.9551
0.9551 TO 0.9692
0.9692 TO 0.9833

0.8419 TO 0.8561
0.8561 TO 0.8702
0.8702 TO 0.8843
0.8843 TO 0.8985
0.6R50 TO 0.9126
0.9126 TO 0.9268
0.9268 TO 0.9409
0.9409 TO 0.9551
0.9551 TO 0.9692
0.9692 TO 0.9832

0.8419 TO 0.8561
0.8561 TO 0.8702
0.8702 TO 0.8843
0.8843 TO 0.8985
0.9805 TO 0.9126
n.9126 TO 0.9268
0.9260 TO 0.9409
0.94019 TO 0.9551
0.8551 TO 0.9692
0.9692 TO 0.9833

FREQUENCY FOP GENERPATIONS 4 TO 206

FREQUENCY FOR GENERATIONS 55 TO 206

÷.÷..÷.,...

FREQUENCY FOPR 6ENEP.ATIONS 105 TO 206

....C FO...T.18 2

FREQUENCY FOP. GENEPLATION]S 156 TO 2106

CONGPATULATIONS! YOU HAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH KE60 V IN 7.02500 MINUTES
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6.6.4 Intact PWR and BWR Fuel Rods in a Rod Holder or Fuel Assembly

Lattice

This section contains abbreviated output files from the most reactive normal condition and

accident condition moderator density variation cases.
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Figure 6.6.4-1 CSAS Input/Output for NAC-LWT with 25 PWR Rods - Most Reactive
Normal Condition Configuration

PRIMARY MODULE ACCESS AND INPUT RECORD SCALE DRIVER - 95/03/29 - '09:SC:37

MODULE CSAS25 WILL BE CALLED
PWR ROEDS, NO BASKET, VOID EXTERIOR, GAP VOID
27GRONUPDF4 LATTICECELL
UO2 1 0.095 293.0 92235 5.0 92238 95.0 END
ZIPrCALLOY 2 1. 0 293 .0 END
H20 3 1.000 293.0 END
AL 4 1.D 293.0 END
SS304 5 1.0 293.0 END
PB 6 1.D 293.0 END
H20 7 1.0 293.0 END
120 P 1.000 293.0 END
H20 9 1.DE-25 293.0 END
END COMP
TRIA'GPITCH 2.92169 0.9564 1 3 1.1175 2 0.9753 9 END
"LWT CASE, 25 PWR RODS, NO PWR BASKET, 5 W/O U235 VARIABLE PITCH"
READ PAP.AM PUN =YES PLT=NO GEN=103 NPG=400 END PAPRB4
READ GEOM
E H I T I
CONM_"WRH FUEL ROD"
CYLINDER 1 1 0.4781 2P1O. 0
CYLINIDER 9 1 0.4070 2P10 .0
CYLINDER 2 1 0.5588 IP1O.0
GLOBAL UNIT 2
CYLINDER 3 1 16.9963 2P1,.0
HOLE 1 .0000 .0000 .0000
HOLE 1 .0000 2.9216 .0000
HOLE I 2.530D 1.4608 .0000
HOLE I 2.5301 -I.4608 .0000
HOLE 1 D0D0 -2. 9216 .0000
HOLE S -2.5301 -1.4608 .0000
HOLE 1 -2.5301 1.46n8 .0000
HOLE 1 -2.5301 4.3825 .0000
HOLE 1 .0000 5.84'3 .0000
HOLE 1 2. 5301 4.3525 .0000
HOLE 5 5.0603 2.9210 .0000
HOLE 1 5. 00603 .0000 .0000
HOLE 1 5.0003 -2.921 .50000
HOLE 1 2.5301 -4.3025 .0000

HOLE a .0000 -5.8433 .0000
HOLE 1 -2.5301 -4.3825 .0000

HOLE I -5.0603 -2.9216 .0000
HOLE 1 -5.0603 .0000 .0000
HOLE 1 -5.0603 2.9216 .0000
HOLE 1 -5.0603 5.8433 .0000
HOLE 1 2.5301 7.3041 .0009

HOLE 1 7.5904 1.4608 .0000
HOLE 1 5.0603 -5.8433 .0000
HOLE 1 -2.5201 -7.3041 .0000
HOLE 1 -7.5904 -1.4608 .0000
CYLINDER 5 1 18.8913 2210.0
C'YLINDER 6 1 33.4963 2PI0.0
CYLINDEP 5 5 36.5443 2P50.0
CYLI NDER 7 1 49.2443 2P10.0

CY]LI NDER 5 1 49.8539 2PI0.0
CUBOID 8 1 4P49.R539 2P25.0
END 0EC44

READ BOUNDS ALL=MIR ENS BOUNDS
END, DATA

SECONDAR..Y MODULE 000006 HAS BEEN CALLED.

MODULE 000008 IS FINISHED. COMPLETION CODE S. CPU TIME USED 0.60 (SECONDS).

SECONDAR.]Y MODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 5.93 (SECONDS).

SECONDARY MODULE 000009 HAS BEEN CALLED.

MODULE n00009 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 262.93 (SECONDS).

MODULE CSAS25 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 271.12 (SECONDS).
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CCCCCCCCCCC SSSSS3355
CCCCCCCCCCC 555553SSSSSS

cC C SS S

CCC55S5

CCCOC CC ýSSSSSSSSSSSS
CCCCC C SýSSSSSSSSSS

SSSSSSSSSSS:-, CCCCCCCCCCCS
SSSSSSSSSSSSSc, CCCCCCCCCCCC

SS SSSSS ccCC CCc

SS S cc
SS C,

S qSSSSSSSSSS C C
SSSSSSSSSSSS cc

SS cC
SS CC

SS SS CC CCSSSSSSzSSSSSSS 'CCCCCCCCCC,-TC
SSSSS-SqSSSS 0CC7C

06 0 L, 8 8638 " e

0 0 O0 88 Me
00 00 88 082

1O0 O0 8_MHA•888888

00 00 8 - a888
00 C,0 3 8 8,

O0 010 88 8 S

nO 000 0 800 8088

00001-0000 888888

00VU 1 888SI88_),M35

OO~vOSUUV 588888S55.5588
O535355555553

O0 O0 So 8
OO O0 88 58

O0 O 55888 558
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35O55555 CCCCCCCC
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8PPPPPPPPPPP
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PP PP

pp PF
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--- --- -- pp pp pp58p
--- -- -- - FP PP PPPP
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/ /
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//
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..5555553 535
555555.355
55 55SSS

z53

SS,53535

csss5S ,sS55
SS<5555 53SSZ5

CCCCCCCCC C C

CC C C
CC
cc
CC
CC

CC

C.CCCCCC-CCCCC

AA AA
AA AA

AA AA

ASA7 AASAAA
AA AA

AA AA

AA AA

AA AA

LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LLLLLLLLLLLLL
LLLLLLLLLLLLL

EEEEEEEEEEEEEEE
EEEEEEEEEEEEEE
EE
EE
EE
BEEEEEEEEE
EEEEEEEEE
EE
EE
EE
EEEEEEEEEEEEE
EEEEEEEEEEEEE

BE P pP PEpPP PEEP P
PPPPPPPPPpP

PE E P
PP BE
PF PP
PFPPFPPRFPPPF
P- -P PPPPFPP
PE

PP
P.

PP
PP

CCCCCCCCCCC
CCCCCCCCCCCCC

CC c

CC
CC

,C7C,-
CC

CBCCC CCCC CCCCC

CCCCCCCC CDC

FROGPA• VEPIFICATIOTI INFOPPIATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: CSAS

CREATION DATE: 03/ON8/9(SE

VOLUDEB: ENG

LIBRARY: G: \SCALE43\WIN_1T\BEXE

PRODUCTION CODE: CSAS

VERSION: 3.1

JOBNAMEB: SCALE-FC

DATE OF EXECUTION: 08/05/9.

TIME OF EXECUTION: 08:1,:44 .....
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PWR RODS, 1O BASKET, VOID EXTEPIOR, GAP VOID

.... PROBLEM PARAMETERS ....

LIB 27GROUPNDF4 LIBRARY
Ir':: 9 MIXTURES
MSC 9 COMPOSITION SPECIFICATIONS
1ZM 4 MATERIAL ZONES
GE LATTICECELL GEOMETRY
MORE 0 0/1 DO NOT READ/HEAD OPTIONAL PARAM.ETER DATA
MSLN 0 FUEL SOLUTIONS

.... PROBLEM COMPOSITION DESCRIPTION"''

SC U02 STAU.DAR D COMPOSITION
IE,0 S MIXTURE NO.

VF 0.9500 VOLCUME FRACTION
ROTH 10.9600 THEORETICAL DENSITY

NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

92000 1.00 ATOM/MOLECULE
92235 5.000 WT%

922318 95.000 WTA
8S16 2.00 ATOMS/MOLECULE

END

SC ZIRCALLOY STANDAR D COMPOSITION
KE: 2 MIXTURE NO.

VF S. 0000 VOLUME FRACTIOON
ROTH 6.5600 THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

40302 1.00 ATOM/MOLECULE
END

SC H20
MN4

VF
ROTH
NEL
ICP
TEMP

ENS

SC AL
ME

VF
ROTH
JEL
ICE
TEMP

END

SC SS30
MX
VF
ROTH
NEL
ICP
TEMP

END

SC PS

SE:
VF
ROTH
NEL
ICP
TEMP

END

S C H20

VF
ROTH
NEL
ICP
TEMP

END

S C H20

STANDAR D COMPOSITION
3 MIXTURE SO.

I. 0000 VOLUME FRACTION
0.9982 THEOPETICAL DENSITY

2 NO. ELEMENTS
S 0/I MIXTURE/COMPOUND

293.0 DEG KELVIN

1001 2.00) ATOMS/MOLECULE
80H6 1. o ATOM/MOLECULE

STANDARD COMPOSITION
4 MIXTURE NO.

1.0000 VOLUME FRACTION
2.7020 THEORETICAL DENSITY

1 110. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
13027 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
5 MIXTURE NO.

1.0000 VOLUME FRACTION
7.9200 THEORETICAL DENSITY

4 NO. ELEMENTS
0 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
24304 19. 000 WT%
25055 2.0O0 WTT
26304 6:. 500 WTý

20304 9.500 OT.

STANDIARD COMPOSITION
6 MIXTURE NO.

1.0000 VOLUME FRACTION
11.3440 THEORETICAL DENSITY

1 NO. ELEMENTS
I 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
82000 1.00 ATOM/MOLECULE

STANIDAR.D COMPOSITION

7 MIXTURE NO.
I.0000 VOLUME FRACTION
0.9982 THEORETICAL DENSITY

2 NO. ELEMENTS
I 0/1 MIXTURE/COMPOUND

292.0 DEG KELVIN
1001 .00 ATOMS/MOLECULE

80HS 1.00 ATOM/MOLECULE

STOJIDAFD COMPOSITIOIN
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M]': 8 MIXTURE NO.
VF I . OO0C VOLUME FRACTION

ROTH 0. 9982 THEORETICAL DENSITYEL2 110. ELEMENTS

ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 1.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

SC H20 STANDAPRD COMPOSITION
KK 9 MIXTURE NO.

VF 0. 0000 VOLUME FRACTION
ROTH 0.99i2 THEORETICAL DENSITY
NEL 2 NO. ELEMENITS
ICP I 0/C MIXTUp.E/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE

8016 1.00 ATOM/MOLECULE
END

... " PROBLEM GEOMETRY

CTP TRIAIIGPITCH CELL TYPE
PITCH 2.9217 CM CENTER TO CENTER SPACING
FUELOD 0.9564 CM FUEL DIAMETER OR SLAB THICKNESS

MFUEL I MIXTURE NO. OF FUEL
IMO, 3 MIXTURPE NO. OF MODERATOR
CLADOD 1.1175 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE NO. OF CLAD
GAPOD 0.9753 CM GAP OUTER DIAMETER
MGAP 9 MIXTURE NO. OF GAP

ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE 1 IS FUEL
ZONE 2 IS GAP
ZONE 3 IS CLAD

ZONE 4 IS MOD
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PWR RODS, NO BASKET, VOID EXTERIOR, GAP VOID

...... * DATA LIBPRARY INFOPMATION -........

* - UNIT VOLUME
NUMSER DATA SET NAME NAME UNIT FUNCTION"

H9 G:\scale43\DATALIB\FT89F001 STANDARD COMPOSITION LIBPARY

82 G:\scale43\DATALIB\FT82F001 CROSS SECTION LIBRARY

11 D:\PPOJECTS\BU85-C-I\rods9\RONX3M\FTSI1FUI SHORT CROSS SECTION LIBRAPY

Q90 D:k\PROJECTS\BU85-C-I\rods9\RONX3M\FT90BF01 INPUT DATA DIRECT ACCESS

STANDARD COMPOSITION LIBRAPRY DATA

* UNIT NUMBER : 89

DATASET NAME : G:\scale43\DATALIB\FT89FO01

LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY
637 STANDARD COMPOSITIONS, 490 NUCLIDES

S90ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.

CREATION DATE: 6/30/95

CROSS SECTION LIBRARY DATA

UNIT NUMBER : 82

DATASET NAME : G:\scale43\DATALIB\FT82F00I

LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY

BASED OR ENDF-B VERSION 4 DATA
COMPILED FOR NRC 1/27/89

LAST UPDATED 08/12/94
L.M.PETRIE - ORNL

........ 0 IO'S WERE USED BEFORE READING KENO V DATA ........

........ 0 IO'S WERE USED READING THE KENO V PARAMSETER DATA ........

-. 1............ DATA READING COMPLETED ..............

........ 0 IO'S WERE USED PREPARING THE KENO V INPUT DATA ........

........ 0 IO'S WERE USED LOADING THE KENO V DATA ........

........ 0 IO'S WERE USED LOADING THE DATA ........

........ ID'S WERE USED CHECKING THE KENO V GEOMETRY DATA ........
::::* RESTART DATA HAS BEEN WRITTEN ON UNIT 95 B...

........ 0 IO'S WERE USED WRITING THE KENO V - CSAS DATA ........

........ 0 IO'S WERE USED PROCESSING CSAS INPUT DATA ........

CONTROL MODULE CSAS25 IS COMPLETE.
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"LWT CASK, 25 PWR RODS, NO PWR BASKET, 5 W/O U235 VARIABLE PITCH"

...... •*°* NUMERIC PARAIIETERS ......

TME MAXIMUM PROBLEM TIME (MIN) 30. SC'

TBA TIME PER GENERATION (MINI) S.510

DGEN NUMBER OF GENERATIONS 103

NPG NUMBER PER GENERATION 40n

NSK NUMBER OF GENERATIONS TO BE SKIPPED 3

BEG BEGINNING GENERATION NUMBER I

RES GENERATIONS BETWEEN CHECKPOINITS U

X1D NUMBER OF EXTPRA 1-D CROSS SECTIONIS 1

NBK NEUTRON BANK SIZE 425

XNB EXTRA POSITIONS IN NEUTRON BANK CS

NFB FISSION BANK SIZE 4ISO*

PFB EXTRA POSITIONS IN FISSION BANK 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000

WTH WEIGHT HIGH FOR SPLITTING 3.00SS0

WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.33333

RND STARTING PRAIDOM NUMBER BB827100001

NBB NUMBER OF D.A. BLOCKS ON UNIT H ISO

NL8 LENGTH OF D.A. BLOCKS ON UNIT 8 112

ADJ MODE OF CALCULATION FORWARD

INPUT DATA WRITTEN ON RESTART UNIT NO

BINAP.Y DATA INTERFACE YES

NAC International 6.6.4-9



NAC-LWT Cask SAR
Revision 43

January 2015

"LWT CASK, 25 PWR RODS, NO PWR BASKET, 5 W/O U235 VARIABLE PITCH"

LOGICAL PARPAMETERS

RUN

FLX:

SMU

MKU

CEO

FMU

MKH

CKH

FKH

HHL

ANS

XS2

Y•AP

PKI

PID

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MlULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT NUMBER

PRINT PIGS PROD MATRIX BY UNIT NULMBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT FISS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT 1-U MIXTURE X-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE ANGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA I-D CROSS SECTIONS

IES

HO

NO

NO

NO

TIC

110

NO

NO

NO

11O

1N

11O

NO

NO

NO

PLT

EDN

OUB

MKP

CEP

PMP

MKA

CKA

FMA

HAL

FAR

GAS

PAX

PWT

PGM

BUG

TRK

PLOT PICTURE MAP(S)

COMPUTE FISSION DENSITIES

COMPUTE NU-BAR & AVG FISSION GROUP

COMPUTE MATRIX K-EFF BY UNIT LOCATION

COMPUTE COFACTOR K-EFF BY UNIT LOCATION

PRINT PISS PROD MATRIX BY UNIT LOCATION

COMPUTE MATRIX K-EFF BY ARRAY NUMBER

COMPUTE COFACTOR K-EFF BY ARRAY NUMBER

PRINT FISS PROD MATRIX BY ARRAY NUMBER

COLLECT MATRIX BY HIGHEST ARRAY LEVEL

PRINT FIS. AND ABS. BY REGION

PRINT FAN BY GROUP

PRINT XSEC-ALBEDO CORRELATION TABLES

PRINT WEIGHT AVERAGE ARRAY

PRINT INPUT GEOMETRY

PRINT DEBUG INFORMATION

PRINT TRACKING INFORMATION

NO *

YES -"

NO

NO

NO

NO

NO

NO

NO

NO *

110

NO

NO

PARAMETER INPUT COMPLETED

........ 0 SO'S WERE USED READING THE PARAMETER DATA ........

. ........ ..... DATA READING COMPLETED S .... .........
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....... ...++ * .. +.+.... ..................... ....***..... . ... 1. ...... . + .,.. ...... .. .. ....** +* +,.+.

"LWT CASK, 25 PWR RODS, NO PWR BASKET, 5 W/O U235 VARIABLE PITCH"

............ . .. A L.F..........I............................ ............. ... . ....

**+ "+'++" ~ADDITIONAL INFORM•ATION... +

NUMBER OF ENERGY GROUPS

NO. OF FISSION SPECTRUM SOURCE GROUP

NO. OF SCATTERING ANGLES IN XSECS

ENTRIES/NEUTRON IN THE NEUTRON BANIK

ENTRIES/NEUTRON IN THE FISSION BANK

NUMBER OF MIXTURES USED

NUMBER OF BIAS ID'S USED

NUMBER OF DIFFERENTIAL ALBEDOS USED

TOTAL INPUT GEOMETRY REGIONS

NUMBER OF GEOMETRY REGIONS USED

LARGEST GEOMETRY UNIT NUMBER

LARGEST ARRAY NUMBER

27

17

10

0

10

10

USE LATTICE GEOMETRY

GLOBAL ARRAY SOýBEPR

NUMEER OF UNITS IN THE GLOBAL X DIR.

NUM1BER OF UNITS IS THE GLOBAL Y DIR.

NUMBER OF UNITS IS THE GLOBAL Z DIR.

USE A GLOBAL REFLECTOR

USE NESTED HOLES

NUMBER OF HOLES

MAXýIMUM HOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARFAYS USED

MAYXIMUMI ARRAY NESTING LEVEL

NO

,3

0
0

0

YES

NO

25

1

NO

0

0

* +X BOUNDARY CONDITION MIR -X BOUNDARY CONDITION NIB

+Y BOUNDARY CONDITION MIR -Y BOUNDARY CONDITION MIR

+Z BOUNDARY CONDITION MIR -G BOUNDARY CONDITION MIS

NAC International 6.6.4-11
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MEDIA BIAS
NU1 ID

"LWT CASK, -5 PWR RODS, NO RWR BASKET, 5 W/O U235 VARIABLE PITCH"

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT 1

REGION

PWR FUEL ROD

3

CYLINDER

CYLINDER

CYLINDER 21I

PADIU.

PAD I U

PADIUS

= 0.47610 + = 10.000 -Z = -I0.030

S = 0.4 87,0 + = 10.000 -Z - -10.00)

S 0.55880 ±Z 10.003 -Z = -10.000

"LWT CASK, 30 PWR RODS, NO PWR BASKET,

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED

CENTERLINE IS AT

CENTERLINE IS AT

C-ENTERLINE IS AT

5 W/O U235 VARIABLE

IN THIS PROBLEM

PI= 3.CH 0

X= 3. 300000

PITCH"

Y = 0.00000

Y - O 00

Y - 0 ....0000f'

MEDIA BIAS
NUN IDREGION

...... GLOBAL
---- UNIT

1 CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUJMBER

3 1 RADIUS

1 ATY

2 AT X

3 AT Y

4 AT Z

16.986

0.00000

0. 00000

2.5301

2.53.03 1

+Z = 10.000

Y = 0.00000

Y = 2.9216

Y = 1.460E

Y = -1.4608

-Z

Z

Z

Z

Z

-10.000

0.00000

0.00000

3.300000

0.00000

CENTERLINE IS AT

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

X = 0.00000 Y = 0.00000

HOLE NUMBER 5

HOLE NUMBER 6

HOLE NUMBER 7

HOLE NUMBER 8

HOLE NUMBER 9

HOLE NUMBER 10

HOLE NUMBER 11

HOLE NUMBER 12

HOLE N'UMBER 13

HOLE NUMBER 14

HOLE NUMBER 15

HOLE NIUMBER 16

HOLE NUMRBER 17

HOLE NUMBER 10

HOLE NUTMER 39

HOLE NUMBER C0

HOLE NUMBER 21

HOLE NUMBER

HOLE NUMBER 23

HOLE NUMBER 24

HOLE NUMBER 2.5

2 CYLINDER 5 1 PR

3 CYLINDER G 1 PR

4 CYLINDER 5 1 PR

5 CYLINDER 7 1 PA

G CYLINDER 5 1 FA

7 3 1BOID 3 1

NAC International

A

A

A

A

A

A

A

A

A

A

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AD

AD

rE,

ND

A'I

T X = 0. 003030 Y = -2. 9216 Z ) 3.00000 IS UNIT NUMBER I

T ' = -2.S301 Y = -1.4008 7- 0.00000 IS UNIT NUMBER I

T X = -2.5301 Y = 1.44609 Z 0.00000 IS UNIT NUMBER 1

T X = -2.5301 Y = 4.3825 Z - 0.00000 IS UNIT NUMBER 1

T X = 0.00000 Y = 5.8433 Z = 0.00000 IS UNIT NUMBER 1

T 3 = 2.5301 Y = 4.3825 Z = 0.00000 IS UNIT NUMBER I

T X 5.0603 Y = 2.9216 Z - 0.00000 IS UNIT NUMBER 1

T X = 5.0603 Y = 0.00000 Z = 0.00000 IS UNIT NUMBER I

T = 5.0603 Y = -2.9216 3 = 0.00000 IS UNIT NUMBER 1

T X = 2.5301 Y = -4.3825 Z = 0.00000 IS UNIT NUMBER 1

T - = 0.00000 Y = -5.8433 Z = 0.00000 IS UNIT NUMBER 1

T X = -2.5301 Y = -4.3825 Z = 0.00000 IS UNIT NUMBER 1

T X = -5.0303 Y = -2.9216 Z = 0.00000 IS UNIT NUMBER I

T X = -5.0303 y = 0.00033 3 ± 0.03033 IS UNIT NUMBER 1

T X = -5.0r03 Y = 2.213 1 = 3.00300 IS UNIT NUMBER I

T X = -5.0603 Y = 5.8433 Z = 0.00300 IS UNIT NUMBER I

T X = 2.5301 Y = 7.,341 3 - 0.00000 IS UNIT NUMOBER S

T X = 7.5904 Y = 1.4608 1 = 0).30O0 IS UNIT NUMBER I

T X = 5.0603 Y = -5.8433 Z = 0.00000 IS UNIT NUMBER 1

T 3 = -2.5301 Y = -7.3041 Z - 0.00000 IS UNIT NUMBER 1

T = -7.5904 Y = -1.4608 Z I 3.00000 IS UNIT NUMBER 1

IUS = 18.891 +Z = 10.000 -Z = -10.000 CENTERLINE IS AT X = 0.00000

IUS = 33.496 +Z = 10.000 -Z - -10.000 CENTERLINE IS AT X = 0.00000

IUS = 36.544 +Z = 10.000 -Z = -10.033 CENTERLINE IS AT X = 0.00000

IUS = 49.244 +Z = I0.300 -Z = -10.000 CENTERLINE IS AT X = 0.00003

IUS = 49.854 +7 = 13.300 -I = -10.00 CENTERLINE IS AT X = O.00000

+3 = 49.354 -Y = -49.854 = 49.854 -Y = -49.854 +Z = 10.03

6.6.4-12
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UNIT REGION

1 1

3

2 1

3
4
5
6
7

"LWT CASK,
VOLUMES FOR

GEOMETRY
REGION

I

3

4
5
6
7

10

25 PWR RODS, 110 PWR BASKET, 5 W/O U235 VARIABLE PITCH"
THOSE UNITS UTILIZED IN THIS PROBLEM

CUMULATIVE
VOLUME VOLUME

1.43621E+01 CM-3 1.43621E+01 CM-3
5.76429E-01l CM''3 1.49385E+01 CM*'3
4.68120E+00 CMU 3 1.96197E+II CM*3

1.7H387E+04 CM''3 1.81291E+04 CM-3
4.29436E+03 CM''3 2.24235E-04 CM*'3
4.80741E+04 CM'*3 7.04975E+14 CM''3
1.34136E504 UM''3 8.39110E+14 CM+'0
6.84563E+04 CM''3 1.52367E+05 CM''3
3.79567E+03 CM''3 1.56163E+05 CM--3

4.2(699E+04 CM"'3 1.98833E+05 CM÷*3

UINIT USES REGION MIXTURE TOTAL VOLUME

25 1 1 3.59052E+02 CM-3
2 9 1.44107E+01 CM*3
3 2 1.17030E+02 CM''3

1 3 1.76387E+1 4 CM'3
5 4.29436E+03 CM*3

3 6 4.80740E+04 CM÷"3
4 5 1.34136E+04 CM 3

5 7 6.54563E+04 CM-'3
6 5 3.79567E+'3 CM*:3
7 8 4.26699E÷04 CM"3

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME MASS (G)

I 3.59052E+ 01 CM''3 3.73844E+03
S 1.17)30E+102 CM''3 7.67717E+02

3 1.76387E+04 CM''3 l.76064E+04
5 2.1503615 D4 CM''3 1.70309E+05
6 4.80740E104 CM -3 5.45351E+05
7 6.84563E+04 CM*÷3 6.83311E+04
8 4.26699E-4 LCI''3 4.25919E+04
9 1.44107E+01 CM'"3 1.43844E-19

BIASING INFORMATION

A DEFAULT WEIGHT OF 0.500 WILL BE USED FOR ALL BIAS ID'S.

........ 0 TO'S WERE USED IN KENO-V BEFORE TRACKING ........

........ 11.01733 MINUTES WERE USED PROCESSINIG DATA. ........

VOLUI4E FPACTION OF FISSILE MATERIAL IN THE CORE= l.SS515E-53

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED UNIFORMLY THROUGHOUT THE ENTIRE VOLUME DEFINED BY THE OUTERMOST GEOMETRY CARD.
THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TUPIJED (7FF

KENO MESSAGE NUMBER K5-l05 ..... WARNING, ONLY 4Ž INDEPEIIDEIIT STARTING POSITIONS WERE GENERATED. ....

351 ADDITIONAL STARTING POINTS WERE PIEED FRON THE INITAL DISTRIBUTIOI.

0.45350 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.46933 MINUTES.

NAC International 6.6.4-13
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"LWT CASK, 25 PWR RODS, NO PWR BASKET, S W/O U235 VARIABLE PITCH'

GENERATION ELAPSED TIME AVERAGE AVG K-EFF MATRIX
GENERATION K-EFFECTIVE MINUTES K-EFFECTIVE DEVIATION K-EFFECTIVE

KENO MESSAGE NUMBER K5-I32 WARNING.... ONLY 292 INDEPENDENT FISSION POINTS WERE GENERATED
1 6.50062E-01 5.GS167E-01 1 O.OE00GE+00 G. OO00E+00 0.OO00E+0N

KENO MESSAGE NUMBER K5-132 WARNING .... ONLY 279 INDEPENDENT FISSION POINTS WERE GENERATED
2 5. 8879OE-01 5.39167E-S01 1 . O0OGE+00 G. 0G000E+00 0.00000GE+00

KENO MESSAGE NUMBER K5-132 WARNING .... ONLY 274 INDEPENDENT FISSION POINTS WERE GENERATED
3 5. 33844E-0 5. 75833E-0 5. 83844 E-I 0 .0G00E+00 0. OG0GE-00
4 6.88844E-01 6.13333E-0
S 6.44585E-01 6 .51667E-01
6 5.62068E-01 6.91167E-01
7 5.91573E-01 7.29500E-O0
8 6.00952E-1 7.60167E-SI
9 5.94883E-0I 8.05500E-GI
10 5.68206E-01 9. 4305OE-01
11 5.68268E-01 8.81500E-01
12 6.39115E-01 9.18167E-0I
13 6.16368E-01 9.56067K-OS

14 0.31496E-S0 9.9505K-S01
15 6.40650E-01 1.03167E+00
16 6.119K81E-1 1. 0710OESO0
17 5.87702E-01 1.11033E-,S00
18 6.06461E-S(, 1.14783EK00
19 6.00772E-01 1.I550+S,00
20 6.11538E-01 1.22363E+0S
21 6.15649E_1- 1.26333E+00
22 5.94314E-0I 1.29803E+00
23 E.27934K-0 1.33733E+00
24 6.25896E-51 1.37663E+00
25 6.02958E_-1 1.41433E+00
26 6.47925E-01 1.45450E+00
27 5.22236E-01 1.49405E+00
28 5.79080E-01 1.53333E+00
29 6.35178E-01 1.56900E+00
30 6.28571E-01 1.60750E,00
31 6.10947E-01 1.64500E+00
32 6. 08890E-O1 1. C8067E+00
33 6.17914E-S1 1.71917E+00

KENO MESSAGE NUMBER 65-132 WAP.NING .... ONLY
34 5.28187E-01 1.75750E+00
35 5.88405E-10 1.79700E+00
36 5.79583E-:0 1.83633E+GO
37 6.11891E-01 1.87483E+00
38 5.52803E-_1 1.91317E+OO
39 6.43414E-01 1.95067EK+0
40 6.75353E-01 1.98650E+00
41 6.05556E-01 2.52483E+O0
41 6.21874E-G_ 2.06333E+ CO
43 6.17653E-01 2.10083E+00

44 5.88315K-01 2.14117E+SS
45 6.10426E-01 2.17867E+00
40 6.11801E-SS 2.21717E+00
47 6.77640E-S1 2.25183E+0S
48 5.29465E-SI 2.29133E+01
49 5.89260E-01 2.32883E+00
50 6.04912E-01 2.36917E0+0
51 0.27383E-01 2.44483E+00
52 5.1232EC-01 2.44233EKSO
53 5.84349E-Ol 2.47983E+K-
54 5.58227E-S1 2.51817E+U0
55 5.75477K-OS 2.55A50E0( 0
50 5.74859E-01 2.59805E+00
57 5.67444E-01 2.63817E0+0
58 0.45415E-01 2.67593E+00
09 5.95872K-S1 2.71517E+0
60 0.03750K-Si 2.75533E+SS
61 5.5798KE-01 2.75483E+00
62 5.24697K-OS 2.83317E0+0

63 6.29967E-01 2.67167E+KO
04 6.46987E-OS 2.90733E+00
65 6.05749E-01 2.84400E+00
60 6.35054E-OS 2.0932500+OS
67 7.15785E-0I 3.01817E+00
68 5.58964E-01 3.057500+00
69 5.57212E-SS 3.09683E+00
70 6.06197E-O1 3.13350E+00
71 6.20951E-01 3.171OSE+00
72 5.86139K-OS 3.20850E+00
73 6.1534EK-01 3.24600E+00

74 6.49943E-01 3.28450E+8 0
75 6.17306E-01 3.32333E+00
76 6.31617E-S1 3.35950ES00

77 5.38890K-SI 3.3980EK+00
78 6.39127E-01 3.43467E+10
79 0.26966E-01 3.47217E+U0
80 5.73196E-01 3.50967E+00
81 6.21377-OS 3.54633E+05
E2 5.88458E-O1 3.SS300E+0S

23 6.20492K-O1 3.62050E+60
R4 5.68290K-O0 3.65600E+00
85 6.35031E-01 3.09467E+00
S6 5.45458K-OS 3.73403E00
87 6.362E12-01 3.77250E+00

6.36344K-OS 5.25002E-02 O.O0009OE+0
6.39091K-01 3.04352E-02 0.O0000OE00
6.19835E-01 2.88780E-03 0.OOOOE 0D

6.14183E-01 2.30719E-02 0.O000OE+00
6.11978E-01 1.89669E-02 0.00000E+00
6.0935EK-O1 1.62148E-02 0.00000E+00
6.04369E-01 1.496260-02 G.0SOS0E+00
6.60358E-OS 1.379190-02 0.00000E+00
0.04233K-O0 1.29303E-02 0.00000+EOO
0.05336E-01 1.17479E-02 0.00000+0

I.87516E-01 1.09435E-02 0.00000E+00
6.10065E-01 1.03842E-02 0.000100E+0
6.10195E-01 9.61479E-03 0.OOK-0E+00
6.08695E-01 9.075610-03 0.00000E+00
0.08556E-01 8.49061E-03 O.O0OOOE+00
6.08451E-01 7.97023E-03 0.O0000E0+00
6.80822E-01 7.52201E-03 O.O60000E+0
6.0 8992E-O1 7.12472E-03 0.00000E+00
6.002580-01 6.79893E-03 0.00000+E00
F.09195E-01 6.53450E-03 0.00000+00
6.09954E-01 6.27642E-03 0.00000E+00
6.09650E-01 6.00503E-03 0.000OOE+OO
6.11245E-01 5.96648E-03 0.OO000E+00
6.07084E-01 6.739950-03 0.00000-E00
6.06584E-01 6.568320-03 O.O000OE+00
6.07647E-01 6.40910E-03 0O.0000E+00
6.08394E-01 6.221010-03 0.000000+00
6.08482E-01 6.00330E-03 0.00000E+00
0.08493E-01 5.79975E-03 0.00000E+00
0.08797E-01 5.61777E-03 O.00000E+00

396 1NDEPENDENT FISSION POINTS WERE GENERATED
6.06278E-01 5.99438E-03 0.00000E+00
6.05736E-O0
6.04967E-01
6.05 165E-01
6.03710E-01
6.04783E-01
6. 06640E-01
6. 0661 2E -01
6.n6994K-O1
6. 07254E-O1
6.06803E-01
6.06887E-01
6.06999K-O1
6.08569E-01
0. 06849E-01
6.06475E-01
I. 0 654 7E-01
6.0 697K-S01
6.07079E-01
6.06633E-01
6.05721E-01
6.r5151E-01
0. 04580E-0,
6.03814E-01
6.04 656E-01
6. 04503E-01
6.04900K-OS

6.03701E-0I
6.54051 -SI
r.04476E-S1
6.05105--01
6. 05171E-01
0.05638E-01
S.07333K-OS
0.066110-01
6. 05874E-01
6.058780-O0
0.060.97E-01
6.05812E-01
6.059 4 6E-01
6.06557E-01
6.06703E-01
6.:07') 38E-01
6. 6131E-01
C.0(6565E-01
6. 06830K-01
0. ('64500-,01
6 . U64 UOE-O10. (065890-01
5.063020-OS

6. 0 653 70E1
6. 06070E-01

0. i6429E-01
6.55763E-01
0. 060620-01

5.83508E-03
5.71288E-03
5.55078E-03
5.58703E-03
5.53887E-03
5.70204E-03
5.553980-03
5.426780-03
5.29914E-03
5.19106E-03
5.06960E-03
4.95430E-03
5.09102E-03
5.26771E-03
5.16798E-03
5.059670-03
4.97355E-03
4.87424E-03
4.79846E-03
4.79278E-03
4.73598E-03
4.68119E-03
4.64465E-03
4.62077E-03
4.54154E-03
4.46257E-03
4.45653E-03
4.39557E-03

4.34374E-03
4.32777E-03
4.25853E-03
4.21739E-03
4.48455E-03
4.47468E-03
4.46863E-03
4.40243E-03
4.34365E-03
4.29064E-03
4.23189E-03
4.21721E-03
4.16159E-03
4.11875E-03
4.163820-03
4.13154E -03
4.086130-03
4.050250-03
4.00904E-03
3.96509E-03
3.1972E3-03
3.89962E-03
3.06900E-03

3.09096E-03
3.861630-03

0.00000E+00
0O.0000E+00
0.00000E+01
0O.0000E+00

0.00000E+00
0.00000E+00
0. 000000-00
0.OOO00+O00
0.OOOOOE+00
0.00000E+00
0.00000E+00
0.00000E+00

0O.0000E+00
0.0OO00E0+0
0.00000E400

0.0000E400
0. 000'700+E00
0.00000E-00
O.0000-E+OS
O.O0000E+00
O.00000E+00
O.00060E+CO
O.00000E+00

0. 0000 0E+00
0.O000000+~0
O.O0000E+00
0. 00000E+00
0.000OOE+0

0.00000E+00
0.00000E+00
O.0000500E+

0.00000E+00

0.00000E+00

O.O000OE+00
0.000000+00
0.00000E+00
0.00000E+00
0.00000E+00
0.O0000E+00
0.000000+00

0. OOOOOE+00
0 . 000000 +00

0.000000-00
0. 00000-E00

0.000000-00
0.O0000E+00
0. O000E+00
O.OOO00E+00

0. 0000 0E+ 00
0. 000600E+ 00
0.600000E+00
0.0OOOOE+00

MATRIX K-EFF
DEVIATION

0. 000000+00

O. 00000E+00

0.O00000E+0

0. 000000+000. OOOOOE+O0j
0.0(10000E+00
0. 0000OE+00
0O.OCD0000E+ O00.0000000E0
0. O0000E+(0
O. 000000E+0
0. 000000+05

0.0O0000E060

0. 00000E+00
0. 00000SE+0

0. 000000+00
0. 00000E+00

0. C060000+00
0. 06000E+00

0. O00000÷0+1
0. 0('0(00E+ OS

0. 000(0K-0')0
0.0O0000E0-0
0. OOOO0E+1)C
0. 00000E+00
0. 00000E+00
0. 0OO000E+00
0. 00000E+0
0. 00000E+00
0. 00000E+O0
0. O0000E+00
0. OOOO0E+OO0 . 0OSOOOE + 00

0. O00OOE+00
0. 00000,E00
O.0000OE+S0
0. 000000E+0O. OOO00E+O0

0. 00000E+00
0. 00000E+60
0. 00000E+O0
O.O0000E+ 00
0. 00000E+00
0. 00000E+00
0.O00000E+00

0.0O00000+00
0. 000000E+00O. O0(00E+ 00
0. oOO(SE+O0
O. O0000(E+O
6. O OO0E+O-
0. O000'7E+ 01'

0. 006000E+000. 00000E+0O

6.0L0000E+00
0. 060600+00
0.0I6066+000. 50060E+ 00

0. 000600+0u10. O(OOE+00
0. 0000+OE+01
0. o0000r0-

0. 0000EI-00
5. 00 0 0-E+00
0. 00000E+OO
0. O0000EO+ 0
0. 00000£+00
0. OO0000+ 00
0. 000OOE+00
O.OOOOOE+00
0. 00000E+00
0. 000 00E+ O0
0.0O00OE+O0
0. O0000E+O0

0._ OOOO0EO00

0. 00000E+00
0. 0OOO00E+0
0. O'0000E+ (0
0. 00000E+00
0. 00000E+00
0. 000000O+ o
0. 00000E+00
0.000OOE+ 00
0.OOOOKE+SO

0.0O00000+00

O. 0(.00(E 0'0
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88
89
90
91
92
q3
94
95
96
97
98
99
00

101
102
103

5.97694E-00
6.40220E-01
5.96305E-01
6.06641E-01
5.96472E-01
6.39682E-01
6.01001OE-O
6.31734E-01
6.49617E-01
6.37762E-01
6.23961E-01
0.018918-21

6.24901 -O1
6. 07566E-01
6. 092 7E -01
6. 0804aE-01

3.80900E+00
3.84650E+00
3.88600E+00
3. 92350E00
3.96100)E+00
4.00033E+00
4.03883E+00
4.07733E+00
4.11383E+00
4.]5150E0+00
4.18983E+00
4.2!733E+00
4.26583E+00
4.30333E+00
4. 34000E+00
4 . 37667E+ 00

6.05965E-01
6.06358E-01
6.06344E -01
6.06249E-01
6. 00140E-01
6. 06508E-01
6.06449E-01
6.06721E-0]
6.0716CE-01
6.074960-01

6.07660E-01
6.07394E-01
6.07573E-01
6.07573E-01
6.07583E-01
6.07588E-01

3. 81770E-03
3.79405E-03
3.75243E-03
3.71003E-03
3.67019E-03
3.64630E-03
j.60896E-03

3.58024E-E3
3. 56988E-3
3.54067 6E-03
3.51301E-03
3.40753E-03
3.450638E-23
3. 42129-03
3.38692E-03
3.3,322E-03

0. O0000E+00
0. 0000 0E00
0. 00000E+00
0. 000000+00

0. 00000E+00

0.00000E+00
0. 00000E+00
0.00000E+00
0. 000000+00
0. 00 0000+ 00
0. O0000E+O0

0. 000000-00
0. 0000OE+00
). 00000E+00

0.00000E+00
0. 00000E+00

0O.0000E+00
0.0000E40I0
0O.00000E00
0.00000E+00
O.000000-00
0.00000E+00
0.000006+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0. C00000E00
2. O0000E+O0

0. 00000E+O0
2'.O0'3000E+O02

KENO MESSAGE NUMBER O5-123

NAC International

EXECUTION TEPRINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.
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LIFETIME = 2.21135E-04 + OR -
NU BAR = 2.42940E+00 + OR -

ENERGY (EV)

"LWT CASK, 25 PWR RODS, NO PWR BASKET, 5

1.12274E-06 GENERATION TIME = l.16931E-04 +
2.62739E-04 AVERAGE FISSION GROUP = 2.38394E+01 +
OF THE AVEPAGE LETHARGY CAUSING FISSION - 6.34530E-02 +

WIO U235 VARIABLE PITCH"

OR - 8.33192E-07
OR - 1.55874E-02
OR - 9.03504E-04

NO. OF INITIAL
GENEPATI ONS

SKI PPED

3

4

5

9

10

10

112

17

22

27

32

37

42

47

52

57

62

67

72

77

82

E7

92

AVERAGE
K-EFFECTIVE

0.607E3 + OR

0.6:702 + OR

0.60662 + OP

0.60708 + OR

0.60724 + OP

0.60731 + OR

0.60744 + OP.

0.60786 + OR

0.6083(0 + OR

0.60796 + OR

0.60739 + OR

0.60742 + OR

0.60756

cl.6072 1

0.6108807

0.607q6

0.60680

0.60809

0.611q8

0.61276

0.60605

0.61160

0.61179

0.61226

0.6157u

0.61944

0.20917

+ OR

4 OR

+ OP

" OR.

" OP.

" OR

" OR

" OR

" OP.

" OR

" OP.

" OR

" OF:

" OR

+ OR

DEVIATION

- 0.00338

- 0.06331

- 0.00332

- 0.00332

- 0.013336

- 0.00339

- 0.00342

- 0.00343

- 0.00344

- 0.00347

- 0.00363

- 0.00385

- 0.00389

- 0.00412

- 0.00423

- 0.00430

- 0.00449

- 0.00466

- 0.00481

- 0.00514

- 0.00487

- 0.00507

- 0.00507

- 0.00570

-- 000493

- 0.00598

- 0.00636

67 FER CENT
CONFIDENCE INTERVAL

0.60445 TO 0.61120

0.60370 TO 0.61032

0.60330 TO 0.60995

0.60376 TO 0.61041

0.60389 TO 0.61060

0.60392 TO 0.61070

0.60402 TO 0.61087

0.60443 TO 0.61130

0.60485 TO 0.61174

0.60449 TO 0.61142

0.60377 TO 0.61102

0.60357 TO 0.61127

0.60367 TO 0.61145

0.603109 TO 0.61132

0.60465 TO 0.61310

0.60368 TO 0.61228

0.60231 TO 0.61129

0.60343 TO 0.61275

0.60717 TO 0.61679

0.60762 TO 0.61790

0.60318 TO 0.61292

0.60653 TO 0.61667

0.60672 TO 0.61686

O.KO656 TO 0.61795

0.61076 TO 0.62063

0.61340 TO 0.62542

0.60290 TO 0.61553

95 PER CENT
CONFIDENCE INTERVAL

0.60107 TO 01.61450

0.00036 TO 0.61363

0.59996 TO 0.61327

0.60043 TO 0.61373

0.60053 TO 0.61396

0.60053 TO 0.61409

0.60059 TO 0.61429

0.60100 TO 0.61473

0.60141 TO 0.61519

0.60102 TO 0.61489

0.60014 TO 0.61465

0.59972 TO 0.61512

0.59977 TO 0.61534

0.59897 TO 0.61544

0.60042 TO 0.61732

0.59938 TO 0.61657

0.59781 TO 0.61579

0.59877 TO 0.61740

0.60236 TO 0.62160

0.60248 TO 0.62304

0.59631 TO 0.61779

0.60145 TO 0.62174

0.60165 TO 0.62194

0.60087 TO 0.62365

0.60583 TO 0.62556

Q.60747 TO 0.631401

0.59644 TO 0.62189

99 FER CENT
CONFIDENCE INTERVAL

0.59769 TO 0.61796

01.59707 TO 0.01004

0.59660 TO 0.61659

0.59711 TO 0.61706

0.59718 TO 0.61731

0.59714 TO 0.61748

0.59717 TO 0.61772

0.59756 TO 0.61817

0.59796 TO 0.61663

0.59756 TO 0.61835

0.59651 TO 0.61828

0.59588 TO 0.61897

0.59588 TO 0.61923

0.59485 TO 0.61906

0.59620 TO 0.61505

0.59508 TO 0.62087

0.59332 TO 0.62028

0.59411 TO 0.62206

0.59755 TO 0.62641

0.59735 TO 0.62818

0.59344 TO 0.62266

0.59638 TO 0.62698

0.59658 TO 0.62701

0.59517 TO 0.62934

0.60069 TO 0.63050

0.60149 TO 0.63738

0.59008 TO 0.62825

NUMBER OF
HISTORIES

400000

30600'

3920C

388000

36400

38000

37600

372(0)

3680n

3640(1

34400

32400

30410U

28400

204 0012400

164(10

14400

12400

1c,400

8400

6400

4400

'400:'
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"LWT CASK, 25 PWR RODS, NO PWR BASKET, 5 W/O U0235 VARIABLE PITCH"

PLOT OF AVERAGE K-EFFECTIVE BY GENEPRATIOIJ RUN.
THE LIME REPRESENTS K-EFF D. 0.078 e OR - 0.0034 WHICH OCCURS FOR 103 GENJERATIONS RUL.

1.60,24 C.O 456 0.6*G883

I------------ ----------- ---------------------I-------I ---------

5 +
II I5
II I '

I I
II I

10 I 1
1 +

II *
II V1 T

15+ I 1

II P.+

II I
I5 IV I
II V*

20+ I I'
II I* S
II I*
II l" I

25 +I I
25 I I*

45 +
3i I

55 +

I0 +
I +

7 I+
I +

35 + II'll
40 I I1

II 'I

II II
40 I

II ' I
II I

I5I I
I I -; I

45+I 11I

II V I
I I'S
I I 'I I
II 'll

50 *I VII

I V II

II I1

)I II
In I.160 I II

II ' I
II 'I

I ~I'
65 I II

II II
II II

II 'IS
I I

70 5 I I
I 'II

75 I 1 I

I II

I"I 5
I0 I '

75-i- IV

I I 'Il I
I lII

I I

90 I I
05 + I 1I
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IOU +

I *1I
I *II
I *II
I flI
I 1T

I *I
1~1

I *I
I~T
I * I
I I
I. I
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"LWT CASK, 25 PWR RODS, NO PWR BASKET, 5 W/O U235 VARIABLE PITCH"

GROUP FISSION UNIT REGION FISSIONS PERCENT ABSORPTIONS PERCENT LE
FRACTION DEVIATION DEVIATION

1 0.0026 1.57985E-03 8.7976 1.46109E-03 4.6127 0.00

2 0.0115 7.00679E-03 2.7598 4.70633E-03 1.7867 0.00

3 0.0117 7.09670E-03 2.4508 2.94741E-03 2.3817 0.00

4 0.0050 3.04076E-03 2.7134 1.44708E-03 2.5780 0.00

5 0.0017 1.05042E-03 2.2611 9.71530E-04 2.0226 0.00

6 0.0013 8.01924E-04 1.8786 1.27437E-03 1.5946 0.00

7 0.0011 6.58599E-04 2.2485 1.13115E-03 1.0020 0.00

8 0.0009 5.46337E-04 2.7318 1.38799E-03 2.3369 0.00

9 0.0011 6.88145E-04 3.2905 2.04965E-03 2.8429 0.00

10 0.0023 1.37228E-03 4.0690 3.08278E-03 3.1438 0.00

11 0.0050 3.01285E-03 3.2726 5.58792E-03 2.7271 0.00

12 0.0068 4.14269E-03 4.1673 6.55793E-03 3.5414 0.00

13 0.0061 3.70803E-03 4.2331 0.66073E-03 3.2560 0.00

14 0.0052 3.14150E-03 3.9860 1.00693E-02 2.9261 0.00

15 4.0010 5.92258E-04 6.9217 2.6680RE-03 3.6113 0.00

16 0.0008 4.92749E-S4 8.3799 1.72052E-03 4.2351 0.00

17 0.0011 6.58539E-04 11.8002 1.10648E-02 50.772 0.00

18 0.0015 9.35353E-04 13.1549 1.20551E-03 5.5875 0.00

19 0.0020 1.22599E-03 9.2968 2.04930E-03 3.79015 0.00

SKIPPING 3 GENEPATIONS

AKAGE PERCENT
DEVIATION

000E+O0 0. 0000

O00E+00 0.0000

)OOOE+00 0.0000

OOOE+00 0.0000

O00EO00 0.0000

OOOEO00 0.0000

O00E+00 0.0000

000E+00 0.0000

O000E+0 0.0000

OOOE+00 0.0000

OOOE+00 0. 0000

0OOE+00 0.0000

000E+00 0.0000

S0OE+OE 0. 0000

00E+ 00 0. 0000

000E+O0 .00000

000E+00 0. 0000

OO(O'E+0)0 0 ."10000

000E+00 0. 0000

20 0.00R4 5.09529E-03 5.8262 8.23197E-03 2.6280

21 0.0050 3.03201E-03 7.6495 3.81663E-03 4.1344

22 0.10232 3.02532E-03 4.6382 9.93741E-03 2.4315

23 0.0855 5.19793E-02 2.0678 7.77471E-02 0.8462

24 0.2422 1.47194E-01 1.2481 2.28032E-01 0.4439

25 0.2248 1.36621E-01 1.1692 2.16870E-01 0.4151

26 0.2717 1.65140E-01 1.0707 2.89862E-01 0.3604

27 0.0806 4.89865E-02 2.5235 1.07785E-01 0.6253

SYSTEM TOTAL = 6.07825E-01 0.5558 1.00237E+00 0.1147

ELAPSED TIME 4.37750 MINUTES

RANDOM NULMER= 141ClCDC4912

0. 000UORE00 0.0000

0.OOOO0EO00 0.0000

0.00000E+00 0.0000

0.OOOOOE+00 0.0000

O.OOOOOE+00 0.0000

0.O00000E00 0.0000

O.OOOOOE+00 0.0000

O.00000E+00 0.0000

0.00000E400 0.0000
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"L8T CASK, 25 8588 RODS, NO 8588 BASKET, 5 58/0 U235 VARIABLE PITCH"

0.5183 TO 0.5383
0.5383 TO 0.5583
0.5583 TO 0.5783
0.5783 TO 0.5q83
0.5983 TO 0.6183
0.6183 TO 0.6383
0.6383 TO 0.6583
0.6583 TO 0.6783
0.6783 TO 0.6983
0.6983 TO 0.7183

0.5183 TO 0.5383
0.5383 TO 0.5583
0.5583 TO 0.5783
0.5783 TO 0.5983
0.5983 TO 0.6183
0.6183 TO 0.6383
0.6383 TO 0.6583
0.6583 TO 0.6783
0.6783 TO 0.6983
0.6983 TO 0.7183

0.5183 TO 0.5383
0.5383 TO 0.5583
0.5583 TO 0.5783
0.5783 TO 0.5983
0.5983 TO 0.6183
0.6183 TO 0.6383
0.6383 TO 0.6583
0.6583 TO 0.6783
0.r783 TO 0.0983
0 .6983 TO 0.7183

0.5183 TO 0.5383
0.5383 TO 0.5583
0.5583 TO 0.5783
0.5783 TO 0.5983
0.5983 TO 0.C183

0.0183 TO 0.6383
0.6383 TO 0.6583
0.6583 TO 0.6783
0.6783 TO 0.6983
).06883 TO 0 .7183

FREQUENCY FOR GENERATIONS

FREQUENCY FOR GENEPATIONS

4 TO 103

29 TO 10)3

FREQUENCY FOR GENEPATIONS 54 TO 103

FREQUENCY FOR GENEPATIONS 70 TO 103

CONGRATULATIONS! YOU HAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH KENO V IN 4.37750 MINUTES
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Figure 6.6.4-2 CSAS Input/Output for NAC-LWT with 25 PWR Rods - Most Reactive
Accident Condition Configuration

PRIMARY MODULE ACCESS AND INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37
MODULE CSAS25 WILL BE CALLED

PWR RODS, NO BASKET, VOID EXTERIOR, GAP FULL
-7GROUPNDF4 LATTICECELL
UO2 1 0.95 293.0 92235 5.0 92238 95.0 END

ZIRCALLO' 3 1.0 293.0 END
H20 3 1.000 293.0 END
AL 4 1.0 293.0 EDU
$8304 5 1.0" 293.0 END
PB 6 1.0 293.0 END
HID 7 1.000 293.0 END
H20 8 1.000 293.9 END
H20 9 1.0 293.0 END
ENID COMP
TRIA.GPITCH 2.92169 01.9564 1 3 1.1175 2 0.9753 9 END,
'LWT CASK, 25 PWR RODS, NO PWR BASKET, 5 W/O U235 VARIABLE PITCH"

READ PARAM RUN=YES PLT=NO GEN=I03 NPG=400 END PAPAM
READ GEOM
UNIT I
COM= "PWR FUEL ROD"
CYLINDER 1 1 0.4781 2P10.0
CYLINDER 9 1 0.4876 2P10.0
CYLINDER 1 1 0.5598 2PI5.0

GLOBAL UNIT 2
CYLINDER 3 1 16.9863 2P10.0
HOLE 1 .0ODO .0000 .0000
HOLE 1 .0000 2.9216 .000
HOLE 1 2..5300 1.4606 .0OD
HOLE 1 2.5301 -1. 4608 .0000
HOLE 1 .0000 -3. 9210 .0000O
HOLE 1 -2.5301 -SH4608 .0000
HOLE 1 -2.5301 S1.46l 8 .0000

HOLE I -2.5301 4.3825 .0000
HOLE 1 .0000 5.8433 .0000
HOLE 1 2.5301 4.3825 .0000
HOLE 1 5.0603 2.9216 .00,10
HOLE 1 5.0603 .0000 .0000
HOLE 1 5.0603 -2.9216 .0000
HOLE 1 2.5301 -4.3825 .0000
HOLE 1 .0000 -5.8433 .0000
HOLE 1 -2.5301 - 4.3x25 .0000
HOLE 1 -5.0003 -2.921 " .010
HOLE 1 -5.0003 .0,000 . 0000
HOLE 1 -5.0003 2.9216 . 00001
HOLE 1 -5.0603 5.8433 .0000
HOLE 1 2.5301 7.3041 .0000
HOLE 1 7. 5904 1 .4608 .0000
HOLE 1 5.0603 -5.8433 .0000
HOLE 1 -2.5301 -7.3041 .0000
HOLE I -7.5904 -1.4609 .0000
CYLINDER 5 1 19.8913 2P50.0
CYLINDER 6 1 33.4963 2P10.0
CYLINDER 5 1 36.5443 2P10.0
CYLINDER 7 5 49.2443 2P10.0
CYLINDER 5 1 49.8539 2P10.0
CUBOID 8 1 4P49.8539 2P10.0
END GEOM
READ BOUNDS ALL=MIR END BOUNDS
END DATA

SECOINDARY MODULE 000008 HAS BEEN CALLED.

MODULE 000008 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 1.04 (SECONDS).

SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 11.48 (SECONDS).

SECONDARY MODULE 0000009 HAS EEl] CALLED.

MODULE 000009 IS FIIIISHED. COMPLETION CODE 0. CPU TIME USED 472.53 (SECOIDSI

MODULE CSAS25 IS FINISHED. COMIPLETIOIN CODE 0. CPU TIME USED 468.18 (SECOIIDS)
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PROGRAAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: CSAS

CREATION DATE: 03/08/96C

VOLUIME: ENG

LIBRARY: G:\SCALE43\WIN NT\EXE

PRODUCTION CODE: CSAS

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 07/30/98

TIME OF EXECUTION: 19:14:57

... .. ... .. ... .. .. °
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PWR RODS, NO BASKET, VOID EXTERIOR, GAP FULL

.... PROBLEM PARARMETERS ....

LIB 27GROUPNDF4 LIBRARY
Mx>:'. MIXTURES
MSC 9 COMPOSITION SPECIFICATIONS
IZM 4 MATERIAL ZONES
GE LATTICECELL GEOMETP.Y
MORE S 0/1 DO NOT READ/READ OPTIONAL PARAlIETER DATA
MISLTI FUEL SOLTUTIONS

.*.. PROBLEM COMPOSITION DESCRIPTION.

SC UOS STANDARD COMPOSITION
ME, I MIXTURE NO.
VF 0.9500 VOLUME FRACTION
ROTH 10.9600 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

92000 1.00 ATOM/MOLECULE
92235 5.000 WT%

92238 95.000 WT%
8016 2.00 ATOMS/MOLECULE

END

SC ZIRCALLOY STANDARD COMPOSITION
MK: 2 MIXTURE NO.
VF 1 . 0000 VOLUME FRACTION
ROTH 6.5600 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MI'TURE/COMPOUND
TEMP 293.0 DEG KELVIN

40302 1.00 ATOM/MOLECULE
END

SC H20 STAIIDAR D COMPOSITION
MM 3 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

END

SC AL
ME
VF
ROTH
NEL
ICP
TEMP

END

SC SS304
ME

VF
ROTH
NEL
ICR
TEMP

END

SC PB

VF
ROTH

MEL
ICP
TEMP

END

SC H20

VF
ROTH
NE L
ICP

TEMP

END

SC H20

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
4 MIXTURE NO.

1.0000 VOLUME FRACTION
2.7020 THEORETICAL DENSITY

1 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
13027 1.00 ATOM/MOLECULE

STAVDAR D COMFOSITION
5 MIXTURE NO.

1. 0000 VOLUME FRACTION
7.9-21-10 THEOPETICAL DENSITY

4 NC. ELEMENTS
0 0/1 MIXTURE/COMPOUNID

293.0 DEG KELVIN
14304 19.000 WT/
25051 2.000 WTI

20204 09.500 WTD
28304 9. 500 WTS

STANDARD COMPOSITION
0 MIXTURE SO.

1. 0000 VOLUME FRACTION
11.3440 THEORETICAL DENSITY

1 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
82000 1.00 ATOM/MOLECULE

7
1.0000
0.9982

203.0

1001
86l(

STANDARD COMPOSITION
MIXTURE NO.
VOLUME FP.ACTION
THEORETICAL DENSITY
!O. ELEMENTS
0/1 H1 XTUP.E/ COMPOUN
DEG FELVIII

2.00 ATOMS/MOLECULE
1.00 ATOM/MOLECU LE

STAN1DARD COMPOSITION
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MK:
VF
ROTH
NEL
ICP
TEMP

END

SC H20
MN:
VF
ROTH
NEL
ICP
TEMP

END

. MIXTURE NO.
1.000') VOLUME FPACTION
0.9982 THEORETICAL DENSITY

2 NO1. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
9 MIXTURE NO.

1.0000 VOLUME FRACTION
0.9982 THEORETICAL DENSITY

2 NO. ELEMENTS
1 0/l MIXTURE/COMPOUND

293.n DEG FELVIN
1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

.... PROBLEM GEOMETRY -"

CTP TRIAEGPITCH CELL TYPE
PITCH 2.9217 CM CENTER TO CENTER SPACING
FUELOD 0.9564 CM FUEL DIAMETER OR SLAB THICKNESS
MFUEL I MIXTURE NO. OF FUEL
MMOD 3 MIXTURE NO. OF MODERATOR
CLADOD 1.1175 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE NO. OF CLAD
GAPOD 0.9753 CM GAP OUTER DIA4ETER
MGAP 9 MIXTURE NO. OF GAP

ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE 1 IS FUEL
ZONE 2 IS GAP
ZONE 3 IS CLAD
ZONE 4 IS MOD
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PWR RODS, NO BASKET, VOID EXTERIOR, GAP FULL

.......... DATA LIBPRARY INFORMATION ' ....

UNIT VOLUSIME
IINUMBER DATA SET NAME DAME UNIT FUNCTIONI

R8 G:\scale43\DATALIB\FT89FD01 STANDARD COMPOSITION LIBRARY

82 G:\scale43\DATALIB\FT82FODI CROSS SECTION LIBRAyRY

11 D:\PROJECTS\BU85-C-I\rods8\ROHX3M\FTIIF001 SHORT CROSS SECTION LIBRARY

90 D:\PROJECTS\BU85-C-I\rodsB\ROBX3M\FTg0FS0l INPUT DATA DIRECT ACCESS

STANDARD COMPOSITION LIBRARY DATA

* " UNIT NUMBER : 89

DATASET NAME : G:\scale43\DATALIB\FT89F001

LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY
5 ̀37 STANDARD COMPOSITIONS, 495 NUCLIDES
90 ELEMENTS WITH VARIA!RLE ISOTOPIC DISTRBUTIONS.

CREATION DATE: 6/30/95

CROSS SECTION LIBRARY DATA

UNIT NUMBER : 52

DATASET NAME : G:\scale43\DATALIB\FT82Fn01

LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY

BASED ON EIDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89
LAST UPDATED 08/12/94

L.M.PETRIE - ORNL

........ 0 IO'S WERE USED BEFORE READING KENO V DATA ........

........ )U IO'S WERE USED READING THE KENO V PARAMETER DATA ........

............... DATA READING COMPLETED ...............

........ IO'S WERE USED PREPARING THE KENO V INPUT DATA ........

........ NI'S WERE USED LOADING THE KENO V DATA ........

........ 0 TO'S WERE USED LOADING THE DATA ........

........ 0 IO'S WERE USED CHECKING THE KENO V GEOMETRY DATA ........

..... RESTART DATA HAS BEEN WRITTEN ON UNIT 95 "

........ 0 IO'S WERE USED WRITING THE KENO V - CSAS DATA ........

........ 0 IO'S WERE USED PROCESSING CSAS INPUT DATA ........

CONTROL MODULE CSA2S5 IS COMPLETE.
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.. LWT CASK, 25 PWR RODS, NO PWR BASKET, 5 W/O U235 VARIABLE PITCH"

* ... NUMERIC PARAMETERS

TME MAXIMUM PROBLEM TIME (MIN) 30.00

TBA TIME PER GENERATION (MIN) 0.50

* GEN NUM1BER OF GENEPATIONS 103

INPG NUMBER PER GENERATION 400

1NSK NUMBER OF GENERATIONS TO BE SKIPPED 3

BEG BEGINNING GENERATION NUMBER 1

RES GENERATIONS BETWEEN CHECKPOINTS 0

XID NUMBER OF EXTRA 1-D CROSS SECTIONS 1

NBK NEUTRON BAN4K SIZE 425

XNB EXTRA POSITIONS IN NEUTRON BANK 0

NFB FISSION BANK SIZE 400

PRFB EXTRA POSITIONS IN FISSION BAIN 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000

WTH WEIGHT HIGH FOR SPLITTING 3.0000

WTL WEIGHT LOW FOR RUSSIAII ROULETTE 0.3333

SSRND STARTING P-ADDOM NUMBER BB827HIG001

NB8 NUMBER OF D.A. BLOCKS ON UNIT 8 200

NL8 LENGTH OF D.A. BLOCKS ON UNIT R 512

* ** ADO MODE OF CALCULATION FORWARD

INPUT DATA WRITTEN ON RESTART UNIT NO

* BINARY DATA INTERFACE YES ...

NAC Inentoa 6.6.4-28
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"LWT CASE, 25 PWR RODS, NO PWR BASKET, 5 W/O IT235 VARIABLE PITCH"

LOGICAL PARAMETERS

RUN

FLX

SMU

MKU

CKU

FMU

MEH

CKH

FMH

HHL

XSI

XS2

"AP

PKI

PID

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT NUMBER

PRINT FIBS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE NU-IBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT FISS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT 1-D MIXTURE YX-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE ANGLES & PROBABILITIES

PRINT FISSION SPECTRU1

PRINT EXTPA I-D CROSS SECTIONS

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

PLT

FDN

NUB

MEP

CKP

FMP

MKA

CKA

E24A

HAL

FAR

GAS

PAX

PWT

PGM

BUG

TRK

PLOT PICTURE MAP(S)

COMPUTE FISSION DENSITIES

COMPUTE NU-BAR & AVG FISSION GROUP

COMPUTE MATRIX K-EFF BY UNIT LOCATION

COMPUTE COFACTOR K-EFF BY UNIT LOCATION

PRINT FIBS PROD MATRIX BY UNIT LOCATION

COMPUTE MATRIX R-EFF BY ARRAY NUMBER

COMPUTE COFACTOR K-EFF BY ARPAY NUMBER

PRINT FIBS PROD MATRIX BY ARPAY NUMBER

COLLECT MATRIX BY HIGHEST ARPAY LEVEL

PRINT FIS. AND ABS. BY REGION

PRINT FAR BY GROUP

PRINT XSEC-ALBEDO CORRELATION TABLES

PRINT WEIGHT AVEPAGE ARRAY

PRINT INPUT GEOMETRY

PRINT DEBUG INFOPRMATION

PRINT TRACKING INFORMATION

1IG

NO "*"

YES

NO

NO

NO

NO

NO

NO

NO" "

NO *"

NO •

NO**

NO**
NO

110

NO * +

PARAMETER INPUT COMPLETED

........ 0 IO'S WERE USED READING THE PAP.AMETER DATA ........

......... DATA READING COMPLETED .....

NAC International 6.6.4-29



NAC-LWT Cask SAR
Revision 43

January 2015

"LWT CASK, 25 PWR RODS, NO PWR BASKET, 5 WIO U235 VARIABLE PITCH"

... ADDITIONAL INFORMATION ....."

NUMBER OF ENERGY GROUPS 27

NO. OF FISSION SPECTRUM SOURCE GROUP 1

110. OF SCATTERING ANIGLES IN XSECS 2

ENTRIES/NEUTRON IN THE NEUTRON BANK 17

ENTRIES/NIEUTRON IN THE FISSION BANK S0

NUMBER OF MIXTURES USED 8

NUMBER OF BIAS ID'S USED 1

NUMBER OF DIFFERENTIAL ALBEDOS USED 0

TOTAL INPUT GEOMETRY REGIONS IS

NUMBER OF GEOMETRY REGIONS USED I0

LARGEST GEOMETRY UNIT NUMBER 2

LARGEST ARRAY NUMBER 1

USE LATTICE GEOMETRY

GLOBAL ARRAY NUMBER

NUMBER OF UNITS IN THE GLOBAL X DIR.

NUMBER OF UNITS IN THE GLOBAL Y DIR.

NUMBER OF UIITS IN THE GLOBAL Z DIR.

USE A GLOBAL REFLECTOR

USE NESTED HOLES

NU1MBER OF HOLES

MAX.IMUM HOLE NESTI1NG LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAXIMUM ARRAY NESTING LEVEL

NO

0

0

0

0

YES

NO

NO

0

0

BOUNDARY CONDITION MIR -X BOUNDARY CONDITION MIR

S Y BOUNDARY CONDITION MIR -Y BOUNDARY CONDITION MIR

+Z BOUNDARY CONDITION MIR -Z BOUINDARY CONDITION MIRP

•*• •* .*÷ ÷* ÷*÷ ÷* ÷*÷ ÷* *÷* ÷* **÷ ** *÷* ÷* ÷*÷ ÷÷ ** • ....**......... .....***÷• ..• , *...

'LWT CASK, 25 PWR RODS, NO PWR BASKET, 5 WIO U235 VARIABLE PITCH"

SPACE AND SUPERGROUP INFOPR4ATION.

100000 WORDS IS THE TOTAL SPACE AVAILABLE.

12479 WORDS WERE USED FOR NON-SUPERGROUP STORAGE.

87521 WORDS OF STORAGE ARE AVAILABLE FOR SUPERGROUPED DATA.

99784 WORDS OF STORAGE ARE AVAILABLE FOR CONSTRUCTING THE SUPERGROUPS.

87461 WORDS OF STOPAGE ARE AVAILABLE TO EACH SUPERGROUP.

1165 WORDS ARE NEEDED FOR THE LARGEST GROUP.

. SR 13860 WORDS OF STORAGE IS SUFFICIENT TO RUN THIS PROBLEM.

125594 WORDS OF STORAGE WILL ALLOW THE PROBLEM TO RUN WITH ONE SUPERGROUP.

25760 WORDS OF STORAGE WILL BE USED TO RUNl THIS PROBLEM.

* STARTING ENDING XSEC ALBEDO TOTAL
SUPERGROUP GROUP GROUP LENGTH LENGTH LENGTH

1 1 27 2636 0 13055

........ 0 IO'S WERE USED IN SUPERGROUPING ........

........ 10 IO'S WERE USED LOADING THE DATA ........
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MEDIA BIAS
DIU1 IDP EGI--O

"LWT CASE, 25 PWR RODS, NO PWR BASKET, 5 W1/ U235 VARIABLE PITCH"

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT 1

PWP FUEL ROE

1 CYLINDER

- CYLINDER

3 C'fLINDEE

I

q

1 P-ADIUI

I PADI UI
I RABI U

S = 0.4761) +7 1u. 00'r -Z = -10.00, CENTERLINE IS AT

S - 0.40700 +z = 10.000 -S = -i0.'0' CENTERLINE II

S 0.55000 +Z = 10.C00 -Z = -i10.000 CENTERLINE I.

"LWT CASK, 25 PWR RODS, NO PRW BASKET, 5 W/O U235 VARI;

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

...... * - ....*÷* I GLOBAL .......

----- UNIT 2

S AT

S AT

ABLE

= 0.0000K

I= 0.0000

PITCH"

Y = 0.Ou000

Y= 0.05005

MEDIA BIAS
1UM ID'REGION

1 CYLINDER

HOLE NUMBEP

HOLE NUMýBER

HOLE NUMBER

HOLE NIUMBER

HOLE NM4BER

HOLE NUMBER

HOLE NIRMBER

HOLE NUI1BER

HOLE PJPMBER

HOLE NUMBEP

HOLE lUS4BER

HOLE NUMBER

HOLE NUMBER

HOLE NUM4BER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

H'O'LE NUM4BER,

HOLE NUMBER

HOLE NTUIIHER

HOLE NUMBER

HOLE IIU4BER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

-CYLINDER

3 CYLINDER

4 .YLINDEER

5 CYLINDER

C CYLINDER

7 TUBOID

3 1 RLDIUS

I AT X

2 AT X

3 AT X

4 AT X

5 ATM

, ATM

7 AT X

a AT X

P AT X'

10 AT X

11 AT

12 ATM

1 3 AT X

14 AT X

1 5 AT X

1r AT M

17 AT M

10 AT X

19 AT X

20 AT X

21 AT X

22 AT '

2' AT X

24 AT M

25 AT 2

O 1 RADLI 5 S

K 1 PADI US

5 1 RABIUS

7 1 PADI US

5 1 PADI US

0.000B00

0. 00000

1.5301

.5301

0. 00000

-2. 5301

-2. 5301

-2.530

0. 001'"' 1

2.53171

5.0003

5. 0603

2. 5301

0. 00000]

-2.5301

-5. 0600

-5. 0603
-5 c]6'c,3

-5.0003

.53u1

5.0003

-2. 5301

-7.15004

33. 490'

36. 544

40.244

49.054

+Z = 10.00

0f - 0.00050

Y= .921r

Y = 1.4508

Y = -1.400

Y = -2. 9216

Y = -1.4608

Y = 1.4608

Y - 4.3825

Y - 5.8433

Z - 4 .3P25

Y = 2.9216

Y - 0.000000

O = -2.0215

Y = -4.3825

Y = -5.8433

f -4.3825

y = -2. 921

O = 0.00o00

2 - 2.9216

Y = 5.8433

Y = 7.3041

= 1 .46008

Y = -5. 433

0= -7.3041

Y = -1.4008

-Z 10j. U00

+Z - 10. 0c0

+7 = 10. 000

+Z 10.000

-10.000

0. 00000

u. u(0001'

0. 0n000

03. OOO,,0
0. DOORS0

0. 000'00
0.00000

0. 00000

0. 000,'0

0. 00000)

0.00I000
0. 00000

0. 00000

0. 00000

'. 000')

0. 0 0000

0. 00000

0. 00000

0. 01001'
1'. 001'S''

1'. 001' (0

0. 000

0. 0000,

- ,. 000

-10.0,) 0

-10. 00')

-10.000

-11'. ('('0

CENTERLINE IS AT = 0.000n0

IS UNIT NUMBER I

IT UNIT NUMBER 1

IS UNIT NUMBER I

IS UNIT NUMCBER 1

IS UNIT NU14BER 1

IS UNIT NUMBER 1

IS UNIT NUMBER 1

IS UNIT NUMBER I

IS UCIT NUMIBER 1

IS UNIT NlUMBER I

IS UNIT DUMBER I

IS UNIT NUnBER I

IS UNIT NUMBER 1

IS UNIT NUMBER I

IS UNIT NUMBER 1

IS UNIT NUMBEP 1

IS UNIT NUMBER 1

IS UNIT NUMBER 1

IS UNIT NUMBER I

IS UNIT NUMHER I

IS UNIT IIUPIBER 1

IS UNIT NUM.IBER 1

IS UNIT NUMBEP I

IS UNIT NUMBER I

IS UNIIT NUMBER 1

CENTERLINE IS AT 2 - 0.0000

CENTERLINE IS AT S = 0.00001

CENTERLICE IS AT S - '.00N00

'ENITERLIIJE IS AT 2 - 0.00000

CENTERLINE IS AT 0 - L'I,(0000

-Y - -40.HD4 + .= 10.000

Y = '0.00 0

Y n O ý:UJ
Y- 0. (,1000

Y= '0. ':300'

-1 = -1. U000'~

I V0 = 41 .- 54 -;M = -49.854 +Y = 49.054
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"LWT CASK, -5 PWR PODS, 11 PWE BASKET, 5 W/O U215 VARIABLE PITCH"
VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

GEOMETRY
UNIT REGIONI REGIOON

11 1

3 3

1 4

53 K
4 7
5 8

K 9
7 SB

VOLUIME

1.436- 1E+01 CM1"'- 3
5.7C4IZE-0l CM''3

4 . 6K-l2SE+-0 COH -3

1.7K387E+014 CM''3
4.-94IUE+0P CM''3

6.341?KE+B4 CM''3
.84563E+04 CM"3

3. 79567E+H3 CM '3
4 .2KS9PE+ 04 CI- " 3

CUIM-SL TIVE
VOLUME

1.436K1E+Sl1 CM-3
1.49385E+01 CM''?
S.9KS17E+SI CM**'

1.81291ESE+4 CM'-3
2.24235E+14 CM''?
7.04975E,04 CM*3
H.3HIIHE + 04 CM''3
1.523K7E-0O CM'-3
1.5B1,3E+S5 CM-'3
S.9H833E+05 CM "3

UNNIT USES REGlION

1 35 1

1
- I S

3
4

MIXTURE

I

7

5
p

TOTAL VOLUME

3.P5905E+U2 CM''3
1.441U7E +Ol CM"3
1.17030E+02 CM''3

1.7K387E+04 CMI-3

4. '943KE+03 CM'- 3
4.H074DE+-04 CM''3

1. 3413KE+'4 C1-'3

K.H4563E+n4 CM''3
3.79567E+03 CM-3
4.26699PE+04 CM''3

MASS (G)
3.738 44 E+(3
7.67717E+S2
1.76064E+04
1.7 ?031H9ET
5.4 535IE+S5
t.813131E+04
4. P35 1,E+:14
1.253419E+0-+
I .?5P44E+Sl

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

I7
3
5
6
7
8
9

3. 59B5B2E+r- Cl-I - 3
1.17H3CE+U2 CM''3
1.76387E+04 CM1'3
2.15H3HE+H4 CM''3
4.H0740E+U4 CM-3
P.P4HK3E+H4 CM"?3
4. 2t49E+H4 CM' '3

14107E+0H CM''3

÷*** .. .. .•* *÷* ÷,÷ ,÷* ***•, • **. **÷ ÷,÷ *•, , . .. ., ... ÷÷* * . ... ... * ... ... * . ... ... ... ...... ..... ÷

BIASING INFORPIATION

A DEFAULT WEIGHT OF C.500 WILL BE USED FOR ALL BIAS ID'S.

• ÷ ,** *÷÷ ÷÷÷ ÷÷ ÷÷,÷÷,•* ** * ÷ .. .. ** *•÷ , . .. ÷*÷ ÷,÷ ** ... ... .. .. .. * ... • . ....... * .... ... ......,÷

........ 1) IO'S WERE USED IN KENO-V BEFORE TPAKITI.G ........

........ 0.£1555 MINUTES WERE UES' PROCESSING DATA. ........

VOLUME FPRACTION OF FISSILE MATERIAL IN THE CORPE= I.H58HHE-03

START TYPE S WAS USED.

THE NEUTRONS WERE STARTED UNIFORMLY THROUGHOUT THE ENTIRE VOLUME DEFINED BY THE OUTERMOST GEOMET•Y CARD.
THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNIED OFF

FEND MESSAGE NUMBER KU-I1S ...-- WARNIIING, ODLY 26 INDIEPEHDEET STARTING ROSITIONS WERE GEHEPATEL.

374 ADITIONAL STARTING FOINTS WERE PICKED FROM THE ISITAL DISTRIBUTION.

£.45333 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS H.4-IKH3 MINUTES.
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"LIOT CASK, 25 PW6 SODS, NO0 666 BASKET, S5/ WI)3235 VARIABLE PITCH"

GENERATION
GENERATION K-EFFECTIVE

KENO MESSAGE NUMBER K5-132
I 6. 1773HE-01

KENO MESSAGE NUMBER K5-132
2 5.93025E-:1

KENO MESSAGE NUMBER K5-132
3 5.90939E-01
4 5.62855E-01
5 6.030R2E-01

6 6.00147E-O1
7 5. 86029E-01
8 5.65290E-01

6 R.54057E-01
10 6.169R4E-01
11 6.46536E-01
12 C.84139E-01
13 6.15014E-01
14 6.19643E-01
15 6.40168E-01
16 6.32312E-01
17 5.7H563E-01
18 5.70044E-01
19 6.1517 1E-01
20 6.43942E-01
21 R.528419E-01

22 6.00828E-S1
23 6.41552E-01
24 R.32095E-01
25 6. 27317E-01
26 6.23046 E-SI
21 5.H82499E-1
38 6.21451E-01
39 6.11586E-01

30 5.99803E-01
31 5.79691E-01
32 5.H8116E-0I1
33 5.7332E-01
34 5.54740E-01
35 6.17649E-01
36 5.R0931E-01
37 5.93069E-S1
38 5.9347SF-S1

39 6.36434E-01
40 6.22092E-01
41 6.?1971E-01
42 6.35092E-_1
43 6.37146E-O1
44 5.5514HE-01
45 6.02323E-S1

46 5.85122E-01
47 6.17823E-01
4e 6.50272E-01
49 6.4856HE-01
50 6.21761E-01
51 6.32814E-01
52 5.52216K-01
53 5.74569E-01
54 6.21603E-O1
55 6.18352E-01
56 6.14087E-01
57 6.45562E-01
58 6.83629E-O0
59 5.84007E-01
60 6.0255KE-S1
61 6.55602K-S1
62 5.50112E-OS
62 6.06527E-OS
64 6. 120006-01

C5 0.24902KE-GI
RB 5.48012E-01
C7 5.62256E-01

68 5.93111K-OS
69 5.80987E-01
70 6.00007E-01
71 6.45326E-OS
72 6.32?62-S01
73 5.79951E-01
74 5.60347E-01
75 6.21434KE-SI
76 5.52810KE-O
77 5.94347E-01
78 6.16646E-01
75 6.16076E-01
90 5,913636-01
81 5.535226-01
62 6.17036E-OS
83 5.64033E-01
84 6.18586E-01
85 5.97377E-01
&6 6.0778E6-01
67 6.82650E-UI
68 G.42184E-01

NAC International

ELAPSED TIME
M1NUTES

WA.P.IING .... ONLY
5.35500E-01

WARNING .... ONLY
6.096676-01

WAPRNI NG .... ONLY
6.82000E-01
7.5 8833E-01
8.32000E-01
9.02500E-01
9.74833E-01
1.05083E600
1.11767E+00
1.19467E+00
1.26600E+00
1.33917E+00
1.41333E+00
1.48383E+00
I.55250E+00
1.62033E+00
1.69800E+00
1.77317E+00
1.84183E +00
1.91050E+00
1.98100E+00

2.04967E6+0
2.12183E+00
2.19050E6-S0
2.26467E+00
2.33617E+-00
2.40850E+00
2.48167E+00
2.55667E+00
2.62717E+00
2.70050E+00
2.77183E+00
2.84233E+00
2.91467E+00
2.98333E+00

3.05933E+00
3.12983E+00

3.20400E+00
3. 27633E+00
3.34583E+00
3.4 1717E+00
3.48 400E+00
3.55450E+00
3.63233E+00
3.70650E+00
3.77967E+00
3.85567E+00
3.92717E+00
3.90582E+00

4.06633E+00
4.13867E+00
4.21000E+00
4.28133E+00
4.35000E+00
4.41967E+00
4.49567E+00
4.56883E+00
4.63483E+00
4.70983E+00
4.78033E600
4.85167E+00
4.92317E+00
4.995550E+600
5.06663E+00
5.14000E+00
5.217006+00
5.289336-00
5.36167E+00
5. 43117E+00
5. 50533E+00
5.57300E+00
5.642676+00
5 .71217E6 00
5.78267E+00

5.85233E+00
5.93000E+00
5.99067E400
6.07283E+00
6.14517E+00
6. 21750E+00
6.29167E+00

6. 36400E6+0
6. 44083E+00
6.51317E+00
6.58833E+00
6.6641 '7E+00
6.731006E0+1
6.79783E,00

AVEPAGE
K-EFFECTIVE

307 INIDEPENDENT
2.00006E+00

281 INDEPENDENT
1.00000E+00

282 INDEPENDENT
5. 90939E-01
5.76897E-01
5. 85619E-01
5.91251E-01
5.90606E-01
5.86387E-01
5.96054E-01

5. 98668E-01
6.03987E-01
6.12002E-01
6.12276E-01
6.12890E-Il
6.14988E-01

6.16225E-01
6.13715E-01
6.10985E-01
6.11231E-01
6.13049E-01
6.15143E-01
6.14428E-01
6.15719E-01
6.16500E-01
6.169706-OS
6.172236-01

6.15834E-01
6.16050E-01
6.15885E-01
6.15311E-01
6.14082E-01
6.12984E-01
6.12479E-01
6.11612E-01
6.117956-01
6.102996-SI

6.09806E-S0
6.09353E-01
6.10085E-01
6.10401E-01
6.10698E-01
6.11307E-01
6.11938E-01
6.10585E-01
6.10393E-01
6.09819E-01
6.09997E-01
6.10972E-01

.6.1674E-01
6.11885E-01

6.12314E-01
6.119126-01
6.111806-01
6.11381E-01
6.11513E-01
6.11560E-01
6.12179E-01
6.13454E-01
6.12938E-01
6.12759E-01
6.13485E-01
0.12529E-01
6.124306-01
6.22423E-01
6.12622E-01
6.01613E-01
6.10854E-01
6.10585E-01
6.10143E-01
6.09994E -01
6.10506E-01
6.10827E-01
6.10392E-01
6.096226-01

6.09981E-01
6.05208E-01
6.05016E-01
6.01`116-01
0.09209E-01
6.089080E-01
6.08790K-0I
6.08893E6-01
6.08339E-01
6.08464E -0
6.08330E-01
6.08325E-0S
6. C9199E-01
6.095e36-01

AVG K-EFF
DEVIATION

FISSION POINTS WERE
0.O00006E+0

FISSION POINTS WERE
0. 00000E+0

FISSION POINTS WERE
0.00000E+00
1.40421E-02
1.19079E-02
1.01301E-02
7.87316E-03
7.68943E-03

1.16844E-02
1.04209E-02
I.06185E-02
1.34276E-02
1.12445E-02
1.02831E-02
9.68907E-03
9.05528E-03
8.79599E-03
8.66878E-03
8.14663E-03
7.89277E-03
7.754126-03
7.39094E-03
7.14706E-03
6. 85976E(-03
6.57158E-03
6.296506-03
6.19743E-03
5.95821E-03
5.735686-03
5.55680E-03
5.50065E-03
5. 42656E-03
5.27282E-03
5.17845E-03
5.02241E6-03
5.09603E-03
4.97359E-03
4.05469E-03
4.77805E-03
4.66134E-03
4.54993E-03
4.47646E-03
4.41116E-03
4.51220E-03
4.4 1021E-03
4.34692E-03
4.25294E-03
4.25061E-03
4.23581E-03
4.15195E-03
4.08892E-03
4.026423-03
4.01403E-03
3.94124E-03
3.86840E-03
3.79638E-03
3. 77765E-03
3.92286E-03
3.88790E-03
3.82448E-03
3.82859E-03
3.88379E-03
3.62056E6-3
3.75873E-03
3.70394E-03
3.78261E-'3
3.80078E-03
3.75239E-03
3.73227E-03
3.67015E-03
3.65264E-03
3. 61435E-03
3.589526-03
3.58493E-03
3. 53905E-03
3.57537E-03
3.53294E-173
3.48759E-03
3.44340E-03
3.40665E-03
3.36805E-03
3.32787E-03
3.33287E-03
3. 29434E -03

3.25715E-03
3.21815E-0j
3.29809E-03
3.28200E-03

MATRIX
K-EFFECTIVE

GENERSATED
0. 00000E+00

GENE6PATED
0.O0000E+ 00

GENERATED
0. O0000E+00

O.00000E+00
0. 00000E+0
0.00000E+00

0. 00000E+111
0. 000006+00
0. 00000E+.00
0. 00000E-00
0. 000006-00
0. 00000E+00
0. 00000E+'00
0. 00000E+00
0. 00000E+00
0.00006E+00
0.00006E+00

0.0O00006+00
0.00000E+00
0. OOOOE+00
0. 00000E+00
O. 00000E+00
0. 00000E+00
0.00000E+00
0. 0000 0E+ 00
0. 00000E+00
0.00000E+00
O. 00000E+00
0. 0000E+00
O. 00000E+O0

0.0O0000E+00
0. OOOOOE+00
0. 00000E+00
0.00000OSE+
0.00000E+00
0. 00000E-00

0. 000006-00
O. 000006+000. 00000E+00
0.00000E+O0
0. 0000-E+00
0.00000E+00
0. 00006E+00
O.00000E+00
O.O00006E+00
0 000006+00
0. 00000E+00

0.00]000E+000. 00000+E 00
0. O0000E+00

1. 00000E+O0
0. 00000E+O0
0. 00000E+00
0.00006E+00
0. 0000E+00
0. 00000-E00
0. 00000E+00
0. 00000E+00
0.O00006E+O0
0. 00006E+00
0. 00000E+00
0. 00000E+ 00
0. 00000E+00
0. 00006E+00
0.00000E+00
O.00000E+00
O.O00000E+00
0. 00006E+0
0. 00006E+00
0. 00000E+00
0. 00000E+00
0. 00000-E00

O. 00000E+O0
0.00000E+00
0.00000E+00
0. 00000E+00
0. 000006E00

0. 00000E+00O.O0000E+O0
0. O0000E+ 00
0. O0000E+00

0. O0000E+00
0. O0000E+00
0. O0000E+00

0 .000006+00

0. 00000E+00
0. 00000E+0

MATRIX 6-EFF
DEV IAT ION

0. 0ULI0u0E+00

0. 0000E+00

O. OOOOOE+O0
0.00000E+0
0.00000E+00
0. 3017006E+O0
0. 00000E+00
0.000006E+ 00
0.0U00006+00

0.0 00 0 O' ('+ 01'O. 000006E+ 00
0. 0000E+000.0O00006+00
0. U00000E+00

0.00OOE+O0
0. O000E+O0
O. 00006E+O0
0. 00000E+
0. 0000E+00
0'. O001' ('06E+O0

0). 00000E+00
O.00000E+00

0.:01000E+O0
0.00000E+O0

0. 00000E+00
0.00U000E+00
0. 00000+O00
0.00000E+0
0. 00000E+O0
0. 0000E+00
0. 00000E+00
0. 00000E-00
0.000O0E-00
0. 0000E+-00
0. 0000E+-0 0

0. 000O00E+000.000 C00-•OS:
0.000,E0 00
0. 0000OE+00

0. 0000OK+00
0. 00000E+00
O. O00000+O0
0. 00006E+00
0. O0001E+00
0'. 00000E+00
'. 0000E+00

0. 011000E+00
0.o000+0E+00

0 . 0 ('0n'0E+0'2
0. 00000E+00

0. 00000E+00
0. 00000E+00
0. 00000E+00
0. 00000E+O0
0. 00000E+00
0. i0000£+00
0. 000006E+00
0. OU00006+ 00'
0. 00001 C6E + 00

n. n0ICOOCE+)000. 00(00E+O00

C, COCOOOE +C0I

0. 00000E+00

0 .£110006 01'r

0. 00000E+00
1'. 00OOOE'+010
0. 00000E+00
0'. (1)0I00E+(C00. 00000E+00
0. 00000E-00
0. 000006+00

S . 0 0 0 00U6F+ 00
0.ODOOOE+O01

0. O000000E+O
0. 00000+00
0. 00006+00
0. 0'''000E+00

0. 00000+E + 00
0I. (l0(00E+O0:
0. 0(0006e + 00

1'. 000006+00

0.00000- E + 0 0
0. 000006-00
0. O000006-00

0.0O00006-00
0. 00000E+O00
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89
90
91

92

93
94
95
96
97
98
99

109I01
102
103

5.55622E-03
6.06546E-01
5.78821E-01
5.66679E-01
6.2('014E-01
6.064800-01
5.:78361E-01
5.98211E-01
5.80272E-01
6.13701E-01
6.02988E-01
6.10890E-01
5.52344E-01
6.13199E-01
6.0(87426-01

G.87567E+00
C.94617E+00
7.02133E600
7.09083E+00
7.16500E+00
7. 23550E+00
7.30233E+00
7.37650E+00
7. 44783E+00
7.51750E+00
7.58700E+00
7.65383E+00
7.72700E+00
7.79567E+00
7.86433E+00

6. 8963E-01
6.00935E-01
0.08597E-91

0.00131E-01
6.08263E-01
6.00204E-01
6.0793E3-01
6. 07819E-01
6.07529E-01
6.07594E-01
6.07546E-01
6.07580E-01
C.07022E-01
6.107094E -01
6.07101E-01

3.30282E-03
3.20510E-03
3.24597E-03
3.2 4332E-3
3.21020E-03
3,175118E03
3. 15724E-03
3.12516E-03
3.10568E-03
3.07383E-03
3.04235E-03
3.01134E-03
3.03253E-'3
3.00269E-03
2.97286E-0)3

.000001E+00
0.00000E+00
0.090006E.00

0.00000E+00
O.00000E+00
0. 00000E+00
0.00000E+00
0.00006E+00
0. 00000E+00
0. 00000E+00
0. 00000E+00
0.00000E+00
0.10000E+O00
O.000006+00
0.00000EO

0. 000('01E+00

0.C :, 0 C0 E + 0 C0
0.000UO0E+00

0. 00006OE+00

0. 00006E+00
0.O oOOOE+00
0.000006+00
0. 00000E+00
0.00000E+00

O.O0000E+0

0.000006E00

0.00000E00
0.00000E600
0.0:000E+00

KENO MESSAGE NUMBER K5-123

NAC International

EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NU46B1E OF GENERATIONS.

6.6.4-34



NAC-LWT Cask SAR
Revision 43

January 2015

"LWT CASK, 25 6WR RODS, NO FPWP BASKET, 5

LIFETIME - 2. 1556E-04 + OR - l.l!0']41E-o GENERATION TIME = l.16144E-04 +
NU BAR - 2.42957E+00 + OR - 2.50942E-04 AVERAGOE FISSION GROUP = 2.3P494E+01 +

ENERGY7EV) OF THE AVERAGE LETHARGY CAUSING FISSION = 6.2+99E-02 +

W/O U2225 VARIABLE FITCH"

O, - 0. 1%332R-07
OP - 1.41599E-02
OR -P .45492E-04

NO. OF INITIAL
GENERATIONS AVER-AGE

SKIPPED K-EFFECTIVE

101

11

12

17

2-1

27

32

37

42

47

52

57

67

32

'77

82

87

.0.0726

0.60771

0. 60776

0.60775

0. 60796

0. C0841

0. r0792

0.60783

0.60741

0.60595

0.r0529

0.60423

0.60461

0. K0567

0.60434

0.60477

0.60238

0.60103

0. 59916

0.60032

0.59869

0.600159

0. 60027

0.59095

,.59067

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+OR

+ OR

+ OR

+ OR

+OR

I OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+OR

+ OR

07 PER CENT
DEVIATION CONFIDENCE INTERVAL

- 0,00300 O.60246 TO 0. 61026

- 0.00299 0.6047' TO 0.61071

- 0.00302 0.60473 TO 0.61078

- 0,00306 0. C0470 TO 0. 61081

- 0.00300 0.60408 TO 0.61104

- 0,00308 0.60533 TO 0.61149

- 0,00307 0.6048, TO 0.61100

- 0.00311 0.6047' TO 0.61093

- 0.50311 0.60429 TO 0.61052

- 0.00303 0.660353 TO 0.60959

- 0.00314 :. 60290 TO 0.60909

- 0.00322 0.60207 TO (.60851

- 0.00334 0.60089 TO 0.60757

0.00354 0,.60108 TO 0.60815

- 0.00372 0.60194 TO 0.60939

- 0.00394 0.60040 TO 0.60928

- 0. 004 14 0. 60063 TO 0. 60891

- 0.00430 0.59908 TO 0.60669

- 0.00460 C ).59643 TO 0.60063

- 0.00438 0.59477 TO 0.0Li364

- 0.00459 0.59573 TO 0.60492

- 0.00497 0.59371 TO 0.60366

- 0.00540 0.59620 TO 0.6U699

- 0.00655 0.59372 TO 0.60683

- 0.00620 0.58975 TO 0.60215

- 0.006613 ).592 54 TO 0.6047q

95 PER
CONFIDENCE

0,. 60127 TO

0.60172 TO

0.6L171 TO

0.60064 TO

0.60100 TO

0.60225 TO

0.60177 TO

0.60151 TO

0.60116 TO

0.6005I TO

0.59960 TO

0.59885 TO

0.59754 TO

0.59754 TO

0.-9822 TO

0.59646 TO

0.59649 TO

0.59377 TO

U.60183 TO

0.59030 TO

0.59114 TO

0.50074 TO

0.59000 TO

0.58717 TO

0.5P354 TO

0.5P642 20

CENT
INTERVAL

0. 61127

0. 61370

0. 61381

0. 61387

0. 0 14 12

0.1,1457

0. 61407

0.61404

0.61363

'3. 60263

03. 60223

0. 61173

.61C0 91

0.0:1169

0.61311

0. 61222

0.61305

0.01099

0%. 6.1023

0. 607~92

0'. 60000

0. 60963

0.61200

0. 61330

0.061092

99 PEP CEIIT
CONFIDENCE INTERVAL

0.59627 TO 0.61620

0.59873 TO 0.6106q

0.59-68 TO 01.61603

0.59059 TO 0.61492

0.59572 TO 0.61720

0.59017 TO 0.61765

0.59870 TO 0.01715

0.59t51 TO 0.61715

0.59007 TO 0.66374

0.5974P TO 0.61565

0.59002 TO 0.6153R

0.59563 TO 0.61495

0.09420 TO 0i.01420

0.5q040 TO 0.01522

0.5945b0 TO ).61663

0.59252 TO 0.6161C.

0.59230 TO 6.61719

0 .5947 TO 0.61530

0.56723 TO 0.1482

0.50601 TO 0.61231

0.58654 TO 0.61411

0.58377 TO 0.61361

0.;5640 TO 0.61778

0.58061 TO 0.61993

0.57734 TO 0.61400

0.050-9 TO 0.61704

0.57114 TO 0.6284R

7040BER OF
HISTORIES

4I1,1101-1
49000'

39200

308000

36400'

37000

37'00

36800'

3640')

3440.:

32400

30400•

2040'S

264010

244400

3 24 0'

2014130

16400n304'60'0

14430

12400

31)4 0'wi

32401)

3400

640r,4(1

4400

240 00
97 0.60031 + OR - 0.00q72 0(.59059 TO 0.61004 0.50806 TO 0.01976
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"LWT CASK, 25 PWR RODS, NO PWR BASKET, 5 W/O U235 VARIABLE PITCH"

PLOT OF AVEFAGE F-EFFECTIVE BCf GENERATION, PUTT.
THE LilIE FEPRESESTS K-BEE = 0.6073 + OP - 0.0030 WHICH OCCURS FOR 103 GEIIEPATICOS RI.

SOR6 C'.5Ž06 50.6184

------------- I----------------------------- ------------- I---------

30 + I

5 + I
4I I I

IZ I
TI I

SII I

15 + II

I f I

I I
,I II

I I

55 + ýI T

lB - I '

L II I

II iI

I IT

20+ II

I I

I,

IT '

2 5 + I

I I
I I I II

I II

35 + III
IT I '

~II
q II

I 1I
40 + I *

I II

I II I
I II *

I i
I II
I~II
I iI

45+ II
I IT
I II

I II

I II
55 + II

I I -

I i -

I I '

II I
Ii '

II

II
II

I

70 + I
I II -

I IT
II '

70 + i

I II

IT
II

I II

T I I

oo + I
T i I

iII

I I 1
II + I

III I
III
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95
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I I" I
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I I* I
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"LWT CASK, 25 PWR RODS, NO PWR BASKET, 5 W/O U235 VARIABLE PITCH"

GROUP FISSION UNIT REGI ON FISSIONS PERCENT
FRACT I ON DEVIATION

1 0.0026 1.58113E-03 8.8616

2 0.0115 7.01126E-03 2.7409

3 0.0117 7.1194BE-03 2.6033

4 0.0047 2.82935E-03 3.1388

5 0.0017 1.01685E-03 2.3549

G 0.0013 7.72662E-04 1.9853

7 0.0010 6.27492E-04 2.3255

8 0.0009 5.24207E-04 3.1331

9 0.0011 6.47597E-04 3.4079

10 0.0024 1.44552E-03 3.5593

11 0.0051 3.11237E-03 3.6134

12 0.0062 3.75062E-03 4.0647

13 0.0063 3.84031E-03 4.3839

14 0.0052 3.15665E-03 4.1710

15 0.0010 5.91114E-04 7.7815

16 0.0009 5.41851E-04 8.1764

17 0.0013 8.03768E-04 11.7890

18 0.0DU5 9.01252E-04 13.2285

19 0.0020 1.22419E-03 10.4069

20 0.0081 4.88855E-03 5.3486

21 0.0049 2.95337E-03 7.9215

22 0.01133 8.0C82I2E-03 5.1373

23 0.0851 5.16556E-02 1.6624

24 0.2434 1.47805E-01 1.0804

25 0.2251 1.3K676E-K l 1.0379

26 0.2K99 1.63912E-01 1.2141

27 0.0820 4.97920E-02 2.24e8

SYSTEM TOTAL = 6. 07262E-O1 0.4937

ELAPSED TIME 7.86533 MINUTES

RANDOM NUMBER= 1SDE4FI76D87

ABSORPTIONS PERCENT
DEVIATION

1.46850E-03 4.5943

4.08199E-03 1.7423

2.96074E-03 2.5228

1.34864E-03 3.0296

9.47995E-04 2.0780

1.22786E-03 1.6528

1.08055E-03 1.9573

1.32918E-03 2.5808

1.99941E-03 2.8600

3.33204E-03 2.9680

5.75020E-03 3.0300

6.04935E-03 3.3493

6.85260E-03 3.4473

1.01914E-02 3.0251

2.56756E-03 3.7314

1.74955E-03 3.8844

1.25184E-03 6.1496

1.15433E-03 6.4656

1.99020E-03 4.6794

8.15507E-03 2.6046

3.7437KE-03 3.8325

9.89744E-03 2.5451

7.751'5E-02 0.7161

2.21668E-01 0.4195

2.18079E-01 0.3868

2.88904E-01 0.4041

1.07512E-01 0.0855

9.99966E-Ul 0.1233

SKIPPING 3 GEIIEP.ATIONS

LEAKýAGE PERCENT
DEVIATION

0.O0000E+00 0.0000

0.0000KE+00 0.0000

0.00000E+00 0.0000

0.O0000E+O0 0.0000

U.OOOOOE+00 0.0000

0.OOOOO+00 0.00000

O.00000E+00 U.0000

O.09000E+00 0.0000

O.00000+00 0.0000

O.00000E+00 0.0000

0.00000E+00 0.0000

O.00000E+00 0.0000

O.05000E+O0 0.0000

O.08000E+00 0.0000

O.OOOOOE+09 0.0000

0.OOOOO+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

O.00006E+00 0.u00

O.00000E+O0 0.0000

O.OO0E+O0 L.000o

0.00000E+00 0.000D

0.00000EKO0 0.0000

O.OOO00+o0D 0.0000

0.O0000E+0' 0.0000

0.OUOUOE+00 0.00L'

0.U0000E+00 0.0000

0.00U00E+00 0.0000
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"LWT CASK, 25 PWR RODS, NO PWR BASKET, 5 W0/ U235 VARIABLE PITCH"

FREQUENCY FOR GENIERATIONS 4 TO 103
0.5410 TO
0.5610 TO
0.5810 TO
0.6010 TO
0.6210 TO
0.6410 TO
0.6610 TO
0.6810 TO

0. 5610
0.5810
0.6010
0. 6210

0. 6410
0.6610
0.6810
0. 7 010

............

.............. :: ........

...............
...........

0.5410 TO 0.5610
0.5610 TO 0.5810
0.5810 TO 0.6010
0.6010 TO 0.6210
0.6210 TO 0.6410
0.6410 TO 0.6610
0.6610 TO 0.6810
0.6810 TO 0.7010

0.5410 TO 0.5610
0.5610 TO 0.5810
0.5810 TO 0.6010
0.6010 TO 0.6210
0.6210 TO 0.6410
0.6410 TO 0.6610
0.6610 TO 0.6810
0.6810 TO 0.7010

0.5410 TO 0.5610
0.5610 TO 0.5810
0.5810 TO 0.6010
0.6010 TO 0.6210
0.6210 TO 0 .6410
0.6410 TO 0.6610
0.6610 TO 0.6810
0.6810 TO 0.7010

FREQUENCY FOR GENERATIONS 29 TO 103

FREQUENCY FOR GENERATIONS 54 TO 103

FREQUENCY FOR GENERATIONS 79 TO 103

CONGPATULATIONS! YOU HAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH KENO V III 7.86533 MINUTES
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Figure 6.6.4-3 CSAS Input/Output for NAC-LWT with 25 BWR Rods - Most Reactive
Normal Condition Configuration

PRIMARY MODULE ACCESS ASID INPUT RECORD ( SCALE DRIVER - 95/u3/29 - '9:06:37
MODULE COADS5 WILL BE CALLED

BWR RODS, NO BASKET, VOID EXTERIOR, GAP VOID
27GROUPNDF4 LATTICECELL
002 1 0.95 293.0 92235 5. 0 92238 95.0 END

ZIRCALLOY 2 1.0 293.0 END
H20 3 1.0 293.0 END
AL 4 1.0 293.0 END

SS304 5 1.0 293.0 END
PB 6 1.0 293.0 END
H20 7 1.0 293.0 END

H20 8 0.025 293.0 END
H20 9 i.0E-20 293.0 END
END COMP
TRIANGPITCH 3.69059 1.2446 1 3 1.4478 2 1.2650 9 END
"LWT CASK, 25 BWR RODS, NO BWR BASKET, 5 W/O U235 VARIABLE PITCH"
READ PAP-AM RUN=lYES PLT=NO GEN=103 NPG=400 END PAPBAM

READ GEOM
UNIT 1
COM=RBWR FUEL ROD"
CYLINDER 1 1 0.62230 2P15.S
CYLINDER 9 1 0.63250 2P10.0
CYLINDER 2 1 0.72300 2P10.0
GLOBAL UNIT 2
CYLINDER 3 1 16.9863 2P10.0
HOLE I . 0050 . 0000 .0000
HOLE 1 . 0005 3.6905 .000
HOLE 1 3.1960 1.8453 .0000
HOLE 1 3.1960 -1.9453 .0000
HOLE I .YD00 -3.6905 .0000

HOLE 1 -3.1900 -1.8453 .00Y)
HOLE 1 -3.1960 1.8453 .000c
HOLE 1 -3.1960 5.5358 .0000
HOLE 1 .0000 7. 3810 . 30000
HOLE 1 3.190' 5.5358 .0000
HOLE 1 0.3920 3.0905 .000
HOLE 1 0.3920 .0000 .000'
HOLE 1 6. 3920 -3.6905 .0000
HOLE 1 3.1960 -5.5358 .0000
HOLE 1 .0000 -7.3810 .0000
HOLE 1 -3.19(0 -5.5358 .0000
HOLE 1 -C.3920 -3.6905 .0000
HOLE 1 -6.3920 .0000 .0000
HOLE 1 -6.3920 3.6905 .10000
HOLE 1 -6.3920 7.3810 .0000
HOLE 1 3.1960 9.2263 .0000
HOLE 1 9.5879 1.8453 .0000
HOLE 1 6.3920 -7.3810 .0000
HOLE 1 -3.1960 -9.2263 .0000
HOLE 1 -9.5879 -1.6453 .0000
CYLINDER 5 1 1H.8913 2P10.0
CYLINDER 6 1 33.4963 2PI0.0
CYLINDER 5 1 36.5443 2P15.0
CYLINDER 7 1 49.2443 2P10.0
CYLINDER 5 1 49.8539 2PI0.0
CUBOID H 1 4P121.92 2P10.0
END GEOM
READ BOUNDS ALL=MIR END BOUNDS
END DATA

SECONDARY MODULE 000008 HAS BEEN CALLED.

MODULE 000008 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 0.71 (SECONDS).

SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE U. CPU TIME USED 7.03 (SECONDS).

SECONDARY MODULE 000009 HAS BEEN CALLED.

MODULE O,0000 IS FINISHED. COMPLFTIO(I CODE 0. C-U TIME USED 231.51 (SECONDS).

MODULE CSAS25 IS FINISHED. COMPLETION CODE 0. CFU TIME USED 242.27 (SECONDS)
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PROGRAM VERIFICATION INFOPMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGPAM: CSAS

CREATION DATE: 03/08/96

VOLUME: ENG

LIBPARY: G:\SCALE43\WI N_lJT\EXE

PRODUCTION CODE: CSAS

VERSION: 3.1

JOBNAME: SCALE-PC

SATE OF EXECUTION: 01/06/00

TIME OF EXECUTION: 14:53:41
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BWR RODS, NO BASKET, VOID EXTERIOR, GAP VOID

.... PPOBLEM PAPAMETERS ....

LIB 27GROUPHDF4 LIBRARY
rE.:'4 9 MI XTURES
MSC 9 COMPOSITION SPECIFICATIONS
IZM 4 MATERIAL ZONES
GE LATTICECELL GEOMETRY
MORE 0 0/1 DO NOT READ/READ OPTIONAL PARAMETER DATA
MSLN 0 FUEL SOLUTIONS

... PROBLEM COMPOSITION DESCRIPTION''

SC U02 STANDARD COMPOSITION
MX 1 MIXTURE NO.
VF 0.9500 VOLUME FRACTION
ROTH 10.9600 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP S 0/1 MIXTUpR E/COMPnUND
TEMP 293.0 DEG KELVINI

92000 1.00 ATOM/MOLECULE

92235 5.000 WT%
92238 95.000 WT%

8016 2.00 ATOMS/MOLECULE
END

SC ZIRCALLOY STANDARD COMPOSITION
K': 2 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 6.5600 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/I MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

40302 1.00 ATOM/MOLECULE
END

SC H20 STANDARD COMPOSITION
M:11 3 M IX T U R E N O .

VF 1.000D VOLURE FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 9 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUNID
TEMP 293.0 DEG KELVIN

END

SC AL
MI'.
VF
ROTH
NEL
ICP
TEMP

END

SC 0130
MX.
VF
ROTH
NEL

ICP
TEMP

END

SC PB
K.:
VF
ROTH
NEL
ICP
TEMP

ENE,

SC B20

VF
ROTH
BEL
2CP
TEMP

END

SC H20

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
4 MIXTURE NO.

1.0000 VOLUM4E FRACTION
2.7020 THEORETICAL DENSITY

1 NO. ELEMENTS
I 0/1 MIXTURE/COIMPOUND

293.0 DEG KELVIN
13027 1.00 ATOM/MOLECULE

S TAIIDARD COMPOSITION

5 MIXTURE NO.
1.0000 VOLUME FRACTION
7.9200 THEORETICAL DENSITY

4 10. ELEMENTS
0 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
24304 19.000 WT,

25055 2. 000 WTO
26304 09.50C0 WTO
28304 9.500 WT'

STANDARD COMPOSITION
6 MIXTURE NO.

1.0000 VOLUME FRACTION
11.3440 THEORETICAL DENSITY

I NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
82000 1. 00 ATOM/MOLECULE

STANDARD COMPOSITION
7 MIXTURE 110.

1.0000 VOLUME FPACTION
0.9982 THEORETICAL DENSITY

2 NO. ELEMENTS
1 0/ 1 141TURE/ COIMPOUND

203.0 DEG KELV2IN
1001 2.00 ATOMS/MOLECULE
8001 1.(00 ATOM/MOLECULE

STANDAR.D COMPOSITION
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K-'. 8 MIXTURE NO.
VF 0.0ý)250 VOLUME FRACTION

ROTH ':1.9982 THEORETICAL DENSITY0
NFEL 2 NO. ELEMENTS
ICR 1 0/I MIXTURE/COMPOUND
TEMF 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

SC H20 STANDARD COMPOSITION
E: 9 MIXTURE NO.

VF 0.0000 VOLUME FPACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

+. * FROBLEM GEOMETRY'

CTP TRIANGPITCH CELL TYPE
PITCH 3.6906 CM CENTER TO CENTER SPACING
FUELOD 1.2446 CM FUEL DIAMETER OR SLAB THICKINESS
MFUEL I MI2:TURE NO. OF FUEL
MMOD 3 MIXTURE NO. OF MODERATOR
CLADOD 1.4478 CM CLAD OUTER DIAMETER
MCLAN 2 MIXTURE 10. OF CLAD
GAPOD 1.2650 CM GAP OUTER DIAMETER
MGAP 9 MIXTURE NO. OF GAP

ZONE SPECIFICATIONS FOR LATTICE,-ELL GEOMETRY

ZONE N IS FUEL
ZONE 2 IS GAP
ZONE 3 IS CLAD

ZONE 4 IS MOD

0

0
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. ,.. ..... ........ ....... .... .... •................. ... ...... .... .........,* * * *.. ... ....... ...... ,.......... .......... *.. .

BWR RODS, NO BASKET, VOID EXTERIOR, GAP VOID

.... .. DATA LIBRARY INFOPRMATION ...

U1IT VOLUM-E
IJNUMBER DATA SET NAME NAME UNIT FUNCTIONI

89 G:\scale43\DATALIB\FT89FOSI STAN.DARD COMPOSITION LIBRARY

H8 G:\scale43\DATALIB\FT82FOOD CROSS SECTION LIBRARY

11 D:\dcn\326023-1.3_R\BRONZ2D\FTIIFS01 SHORT CROSS SECTION LIBRARY

90 D:\dcn\326023-1.3 R\BRONZ2D\FT9HF001 INPUT DATA DIRECT ACCESS

STANDARD COMPOSITION LIBRARY DATA

* UNIT NUMBER : 89

DATASET NAME : G:\scale43\DATALIB\FT89FO01

LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY
S637 STANDARD COMPOSITIONS, 490 NUCLIDES

90 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.

CREATION DATE: 6/30/95

_CROSS SECTIONI LIBPARY DATA

** -UNIT NUMBER : 82

DATASET NAME : G:\scale43\DATALIB\FT82FOOI

LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
BASED ON ENDF-B VERSION 4 DATA

•** COMPILED FOR NRC 1/17/89
LAST UPDATED 08/12/94 *

L. M. PETRIE - ORHL

........ 0 IO'S WERE USED BEFORE READING KENO V DATA ........

........ 0 IO'S WERE USED READING THE KENO V RAPADETER DATA ........

-........... 1. DATA READING COMPLETED - .... ......

........ 0 IC'S WERE USED PREPARING THE KENO V INPUT DATA ........

........ 0 IO'S WERE USED LOADING THE KENO V DATA ........

........ 0 IO'S WERE USED LOADING THE DATA ........

........ 0 IO'S WERE USED CHECKING THE KENO V GEOIETRY DATA ........
-.. RESTART DATA HAS BEEN WRITTEN ON UNIT 95 ""

........ (S IO'S WERE USED WRITING THE KENO V - CSAS DATA ........

........ 0 ID'S WERE USED PROCESSING CSAS INPUT DATA ........

CONTROL MODULE CSAS25 IS COMPLETE.
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"LWT CASK, 15 KWR RODS, riO BWR BASKET, 5 W/O U035 VARIABLE PITCH'

RIIB'IK.IC PARAMETERS

TME

TBA

GEN

NPG

NSK

BEG

1ED

1NBK

]'[IIB

BFB

RFB

WTA

WTH

WTL

RNID

NBq

NLR

MAX[IMUIM FROBLEM TIME (MIN)

TIME PER GENERATION (MIN)

NUMBER OF GENERATIONS

NUMIBER PER GENERATION

NUMBER OF GENEHATIONS TO BE SKIPPED

BEGIIIININS GENERATION NUMBER

GENERATIONS BETWEEN CHECKPOINTS

NUMBER OF EXTPA I-D CROSS SECTIONS

NEUTRON BANK SIZE

EXTRA POSITIONS SN NEUTRON BA1IK

FISSION BANK SIZE

EXTRA POSITIONS IN FISSION BRAE

DEFAULT VALUE OF WEIGHT AVERAGE

WEIGHT HIGH FOR SPLITTING

WEIGHT LOW FOR RUSSIANI POULETTE

STAFTING RANDOM NLUMBER

NUMBER OPF D.A. BLOCKS ON UNIT 8

LENGTH OF D.A. BLOCKS ON UNIT I

300

0.50

3. 0000

0.3333

20

POP WARE'

NO

YES

AD.7 MODE OF CALCULATION

INPUT DATA WRITTEN ON PESTART UNIT

BINARY DATA INTERFACE
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... "SLWT CASK, 25 BWR PODS, NTO RWR EASKET, 5 W/O U_35 VARIABLE FITCH"

.... ..LGCLAPMT.
* * .... • " LOGICAL FAPRA4ETEPS ... *"*

PUll

FL:,

SMU

MKU

CKU

F14U

MKH

CKH

FMH

HHL

:SI

XS2

NAP

FKI

P 1D

EXECUTE PROBLEM AFTEP CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-F1ULTIPLICATION

COMPUTE MATBIX K-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT NUM[BER

PRINT FISS PROD MATRIX BY UNIT NUMEER

COMPUTE MATRIX K-EFF LY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT FISS PROD MATRIX BY HOLE NUMIBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

FRINT I-D MIXTURE X-SECTIONS

PRINT 2-D MIXTURE S-SECTIONS

PRINT MIXTURE ANGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTPA S-D CROSS SECTIOIINS

YES

NO

110,
NO

NO

NO

110

110

110
NO

14O

N1O
NO

NO

NO

NO

NO

NTONO0

PLT

FISH
NUB

MKP

,FP

MtKA

C tA

FMA

HAL

FAR

GAS

PA:

PWT

PGM

BUG

TER

PLOT PICTURE MAP(S) NO1

COMPUTE FISSION D[ENSITIES NO

COMPUTE 11-BARP & AVG FISSIOIN GROUP YES

COMPUTE MATRIX K-EFF BY UNIT LOCATION NO

COMPUTE COFACTOB K-EFF BY UIIT LOCATION NO1

PRINT FISS PROD MATRIX BY UNIT LOCATION NO

COMPUTE MATRIX K-EFF BY ARRAY NUMBER NO

COMPUTE COFACTOR K-EFF BY ARRAY lUMBER NO

PRINT FISS PROD MATRIX BY ARRAY NUMBER NO

COLLECT MATPIX BY HIGHEST ARPAY LEVEL NO

BPINT FIN. AID ANS. BH REGION NO

FRINT FAR RN GROUP NO

PRINT XSEC-ALBEDO COlRRELATION TABLES 110

PRINT WEIGHT AVERAGE ARPAY NO *

PRINT INPUT GEOIETR NO0

PRINT DEBUG INFOFJMATION NO

PRINT TPACKIIIG IIIFOPI4ATION 1O0

APARAMETER INPUT COMPLETED

........ 0 IO'S WERE USED READING THE PARAMETER DATA ........

....... - DATA PEALING COMPLETED . .............
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.. . . .. . . .. . . ....... . . . . . . .

.LWT CASK, 25 EBWP RODS, NO BWR BASKET, 5 W/o U235 VARIABLE PITCH"

........ ADDITIONAL INFOPJRATION". .

NUMBER OF ENERGY GROUPS 07 USE LATTICE GEOMETRY O1

1NO. OF FISSION SPECTRUM SOURCE GROUP I GLOBAL ARRAY NUMBER S

NO. OF SCATTERING AlIGLES IN RSECS 2 NUMBER OF UNITS IN THE GLOBAL X DIR. S

ENTRIES/NEUTRON IN THE NEUTRON BANIK 17 NUMBER OF UNITS IN THE GLOBAL Y DIR. 0 -.

ENTRIES/NEUTRON IN THE FISSION BANK SR NUMBER OF UNITS IN THE GLOBAL Z ['SR. DI

NUMBER OF MIXTURES USED 8 USE A GLOBAL REFLECTOR YES

N NUMBER OF BIAS ID'S USED 1 USE NESTED HOLES NO

NUMBER OF DIFFERENTIAL ALBEDOS USED 0 NUMBER OF HOLES 25

* TOTAL INPUT GEOMETRY REGIONS IS MAXIMUM HOLE NESTING LEVEL 1

-" NUMBER OF GEOMETRY REGIONS USED 10 USE NESTED ARRAYS NO

LARGEST GEOMETRY UNIT NUMBER 2 NUMBER OF ARRAYS USED 0

LARGEST ARRAY NUMBER 1 MAX<IMUM ARRAY NESTING LEVEL 0

1+ BOUNDARY CONDITION MIR -X BOUNDARY CONDITION MIR

+Y BOUNDARY CONDITION MIR -Y BOUNDARY CONDITION MIR

* +Z BOUNDARY CONDITION MIR -Z BOUNDARY CONDITION MIR -.

"LWT CASK, 25 BWR RODS, NO BWR BASKET, 5 W/O U235 VARIABLE PITCH"

... SPACE A11D SUPERGROUP INFOPRM1ATION .

In0O00 WORDS IS THE TOTAL SPACE AVAILABLE.

124 79 WORDS WERE USED FOR NON-SUPERGROUP STORAGE.

875S1 WORDS OF STORAGE ARE AVAILABLE FOR SUPERGROUPED DATA.

99784 WORDS OF STORAGE ARE AVAILABLE FOR CONSTRUCTING THE SUPERGROUPS.

874R1 WORDS OF STORAGE ARE AVAILABLE TO EACH SUPERGROUP.

G1165 WORDS ARE NEEDED FOR THE LARGEST GROUP.

SH38G WORDS OF STOP.AGE IS SUFFICIENT TO RUN THIS PROBLEM. . .*

25594 WORDS OF STOP-AGE WILL ALLOW THE PROBLEM TO RUN WITH ONE SUFERGROUP.

IGYRD WORDS OF STORAGE WILL BE USED TO RUN THIS PROBLEM.

- '* STARTING ENDING XSEC ALBEDO TOTAL

SUPERGROUF GROUP GROUP LENGTH LENGTH LENGTH

• 1 12636 0 13055

........ 1.) IO'S WERE USED IN SUPERGROUFING ........

........ 0 IO'S WERE USED LOADING THE DATA ........
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"LWT CASK, 25 BWF. RODS, NO BWR BASKET, 5 W/O U235 VARIABLE PITCH"

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION NUM ID

----- UN IT 1 -----

BWR FUEL ROD

I CYLINDER 1 1 RADIUS = 0.62230 +Z = 10.000 -Z = -10.000 CENTERLINE IS AT X = 0.00000 Y - 0.00000

- CYLINDER 9 1 RADIUS - 0.63250 +Z = 10.000 -Z = -10.000 CENTERLINE IS AT X = 0.00000 Y - 0.00000

3 CYLINDEP 2 1 RADIUS - 0.72390 +Z = 10.00W -Z = -10.0100 CENTERLINE IS AT X = 0.00000 Y - 0.00000

"LWT CASK, 25 BWR RODS, NO BWR BASKET, S W/O U235 VARIABLE PITCH"

MEDIA BIAS GEOMETRY DESCRIPTION FOP THOSE UNITS UTILIZED IN THIS PROBLEM
REGION NTOnj I D

..... ..... - .1- LOBAL . . . . . . .
UNIT I

I CYLINDER 3 1 RADIUS = 16.986 +Z = 10.000 -Z = -10.000 CENTERLINE IS AT X = 0.00000 Y = 0.00000

HOLE N1UMBER 1 AT X = 0.00000 Y = 0.00000 Z = 0.00000 IS UNIT NUMBER S

HOLE NIUMBER 2 AT X = 0.00000 Y = 3.6905 Z = 0.00000 IS UNIT NUMBER I

HOLE NUMBER 3 AT X = 3.1960 Y = 1.8453 Z = 0.00000 IS UNIT NUMBER I

HOLE NSJ4BER 4 AT Z = 3.1960 Y = -1.0453 1 = 0.00000 IS UNIT NUMBER S

HOLE NlUMBER 5 AT = 0.00000 Y 3 -3.E905 Z = 0.00000 IS UNIT NUMBER I

HOLE NUMBER 6 AT ' = -3.1960 Y = -1.H453 Z = 0.00000 IS UNIT NUTMBER I

HOLE NUMBER 7 AT X = -3.1960 Y = 1.8453 Z = 0.00000 IS UNIT NUMBER N

HOLE NIUMBER 8 AT X = -3.1960 Y = 5.5358 Z = 0.00000 IS UNIT NUMBER I

HOLE NUMBER 9 AT X = 0.00000 Y = 7.3k10 Z = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 10 AT X = 3.1960 Y = 5.535e z = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 11 AT X = 6.3920 Y = 3. 6901 Z = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 12 AT N = E.3920 Y = 0.00000 1 = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 13 AT C - E.3920 Y = -3.0095 Z = 0.0000 IS UNIT NUMBER N

HOLE NUMBER 14 AT N = 3.1960 Y = -5.5358 Z = 0.00000 IS UNIT NUMBER 1

HOLE NIUMBER 15 AT X = 0.00000 Y = -7.3810 Z = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 16 AT X = -3.1960 Y = -5.5358 Z - 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 17 AT X4 -6.3920 Y = -3.H69,5 = 0.00000 IS UNIT NUMBER I

HOLE N'UMOBER 18 AT 'X = -6.3920 Y = 0.50000 1 = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 19 AT X = -6.3920 Y = 3.6005 Z 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 10 AT X = -6.3920 Y = 7.3E10 3 = . 00000 IS UNIT NUMBER I

HOLE NUMBER 21 AT X = 3.1960 Y = 9.263 = 0.00000 IS UNIT NUMBER N

HOLE NIUMBER 22 AT X = 9.5879 Y = 1.8453 Z = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 23 AT X = 6.3920 Y = -7.3810 Z = 0.00000 IS UNIT NUMBER I

HOLE 11UMBER 24 AT N = -3.1960 Y = -0.2263 Z 0.00001 IS UNIT NUMBER 1

HOLE NIJl'IBER 25 AT X = -9.5879 Y = -1.E453 7 1 0.00)00 IS UNIT NUMBER 1

- CYLINDER 5 N RADIUS = 18.895 +Z = I0.000 -Z = - 1O.000 CENTEPLINE IS AT X = 0.00(100 Y = 0.00000

3 CYLINDER 6 1 RADIUS = 33.496 *Z = ,.c000 -Z = -10.000 CENTERLINE IS AT X = 0.00000 y - 0.00000

4 CYLINDER 5 1 R.ADIUS - 36. 544 +Z = 10.000 -Z = -10.000 CENTERLINE IS AT X = 0.00000 j = 0.00000

5 CYLINDER 7 1 RADIUS = 49.244 +Z = 10.000 -Z = -10.000 CENTERLINE IS AT X = 0.100100 Y - 0.00000

6 CYLINDER 5 1 RADIUS = 49.854 +Z = 10.000 -Z = -10.000 CENTERLINE IS AT . = 0.00000 Y = 0.00000

7 CUBOID 8 1 +: - 121.92 -V - -12I.N +Y = 121.92 -Y = -121.92 +Z = 10.000 -Z - -10.000
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UNIT REGION

1 1
2

3

2 1

3
4
5
6
7

"LWT CASK, 25 BWR RODS, NO NWR BASKET, 5 WIG U235 VARIABLE PITCH"
VOLUME'S FOR THOSE UNITS UTILIZED IN THIS PROBLEM

GEOMETRY CUIMULATIVE
REGION VOLUME VOLUME

I 2.43321EfL•0 CM-3 2.43321E+I] CM-'3
2 8.0417HE-01 CM''3 2.51363E+01 CM''3
3 7.78958E+nO CM .3 3.29259E+01 CM' 3

4 1.7306H0E+04 CM'3 1.812H1lE+04 CM''3
5 4.29436E+03 CM'÷3 2.24135E+,4 CM**3
6 4.80740E+04 CM''3 7.04975E-+'4 CM'*3
7 1.34136E-04 LM''3 H.G39110E+04 CM''3
8 6.84563E+04 CM''3 1.52367E+05 CM''3
9 3.79567E+S03 CM3 1.56163EE+05 CM''3
10 1.03300E+06 CM'÷3 1.18H16E+NE CM''3

UNIT USES REGION MIXTURE

25 1 1
2 N
3

1 3
2 5
3 6
4 5
5 7
H 5
7 N

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

1 6.08302E-f02 CM '3
2 1.94739E+L2 CM''3
3 1.73060E+04 CM''3
5 2.15036E+04 0 "'43

4.80740E104 CM''3
7 6.84563E+04 CM.'3

8 1. 03300E +N 0 C- 1''3
9 2.01045E+01 ('M'3

TOTAL VOLUME

E.08302E+02 CM'-3
2.01045E+01 CM''3
1.94739E+02 CM''3

1.73YOSGE+04 CM''3
4.29436E+03 CM**3
4.50740E+04 CM''3

1.34136E+04 CM-'3
6.845(3Efn4 CM''3
3.79567E+U? CM''3

1.03300E+f0H CM''3

t'•SS(G)
b.33363E+03

1.27741E+ 3
1.27244E-+0-4
1. 7: 309EK+15
5.45351E+0)5
6. 33llE+C04
2.577_7E-+L4
-006'77E-19

BIASING INFOPI4ATION

A DEFAULT WEIGHT OF 0.500 WILL BE USED FOR ALL BIAS ID'S.

........ 0 IO'S WERE USED IN KENO-V BEFORE TRACKING ........

........ n.00917 MINUTES WERE USED PPOCESSING DATA. ........

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE= 5.11540E-04

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED UNIFORMLY THROUGHOUT THE ENTIRE VOLUME DEFINED BY THE OUTERMOST GEOMETRY CAPD.
THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNED OFF

KENO MESSAGE NUMBER K5-IN05 .... WARNING, ONLY 15 INDEPENDENT STARTING POSITIONS WERE GENERATED. ....

385 ADDITIONAL STARTING POINTS WERE PICKED FROM THE INITAL DISTRIBUTION.

0.45350 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.46933 MINUTES.
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"LWT CASK, 25 BWR RODS, NO BWR BASKET, 5 WKO U235 VARIABLE PITCH"

GENEPATION
GENEPATION K-EFFECTIVE

KENO MESSAGE NUMIBER K5-131
I 7.65516E-01

KENO MESSAGE NUMBER K5-132
2 7.64413E-S0

KENO MESSAGE NUMBER K5-132
3 6.19918E-Oi
4 6.88459E-01
5 6.93179E-01
6 7.10288E0-1
7 7.07097E-01
8 7.15380E-01
9 6.58122E-01

IS 6.93095E-01
11 7.03366E-01
12 6.93030E-01
13 7.18064E-0I
14 7.91370E-01
15 7.11343E-01
16 7.52201E-01
17 6.89461E-01
18 6.37132E-01
19 6.94222E-S0
20 7.51433E-01
21 7.68996E-01
22 7.12882E-01
23 6.30991E-01

7.22451E-01
25 7 ..50445E-01
26 6.8142KE-01
27 7.14582E-01

.40212E-01
29 6.65960E-SI
30 .91062E-i1
31 7.57552E6-')
32 6.91203E-I1
33 7.04664E-01
34 6.88342E-Si
35 6.85905E-01
36 6.66605E-01
37 6.80386E-01
38 7.23576E-01
39 7.15526E-01

40 6.23193E-01
41 6.95180E-01
42 6.6942-K-01
43 6.81143E-01
44 6.79605E-01
45 7.20777E-01
46 6.69621E-Si

47 6.36373E-01
48 6.90145EK-0
49 6.55189E-0I
50 6.78749E-0I
51 7.12716E-01
52 7.09477E-01
53 7.09112E-SI
54 6.80390E-01
55 6.96364E-01
56 7.48925E-01

57 7.63567E-01
58 6.97674E-01
59 6.98240E-01
60 7.03477E-01
61 7.40246E-01
62 6.67640E-01
63 6.53727E-01
64 7.02464E-01
65 7.40766E-01
66 6.94688E-01
67 7.11041E-01

68 7.03696E-01
69 7.20287E-01
70 7.02888E-01
71 6.33670E-SI
72 7.50994E-SI
73 6.74181E-S0
74 6.83273E-01
75 7.35040E-01
76 6.78234E-01
77 7.3130E-01
78 7.11384EK-S
79 7.9440KE-Si
80 7.94998E-01
01 7.51317E-CI
02 7.3398EK-SI
03 0.900666-01
04 7.08567E-01

85 6.84831E-01
86 6.7138KE-SI
87 7.77551E-S0
ts 6.72849E-S0

NAC International

ELAPSED TIME
MINUTES

WAR.NINNG .... ONLY
4.90167E-01

WAPRNING .... ONLY
5.28167E-Si

WAPIING .... ONLY
5.02000-S01
5.94600KE-I
6.26163K-SI

6.159000E-01
6. 93000E-01
7.25000E-0i
7.58000E-01
7.90833E-01
8.23000-O01
8.55833E-01
8.88000-O01
9.2000KE-01
9.52000E-01
9.83167E-S0
1.01700E6+00
1.05083E +00
1.08383E+00
1.11500E+00
1.145176+05
1.17717E+00
1.20917E+00
1.24217E+0S
1.27517E+00
1. 30900E+00
1.34383E+O0
1.37950KEO0
1.41250E+00
1.444506E00
1:47833EK+no
1.11400K-OS

1.54617E+KO
1.58000E+00

1.61300E+00
1.64583E+0K
1. 67700E+00
1.70900E6+ 00
1.74300E+00
1.77583E+00
1.80883E+00
1.84450E+00
1.87856E+00
1.91233E+00
1.94250E+00
1.97633E+00
2.011 i7E+OS
2.04417E+00
2.078006+00
2.11283E+00
2.14483E+00
2.17783E+00
2.21167E+00
2.24467E+00
2.27667E+00
2. L31050E+ 00
2.34167E+00
2. 37550E +00
2.406508+00
2.44233E6+ 00
2.47533E+00

2.50733E+00
2.541'7E+00
2.534176+00
2.60533E+00
2.63917"E00
2.672176+00
2.704 17E+00
2. 73617E+00
2.76917E+00
2.80300E+00
2.53417E600
- . 86671)1)E+16-00
0.90000E+00
2.93383E+00
2.96683EK00
2.9985OE505
3.030006+00
3.56200E-05

3.09133E+-O
3. 122501-0E
3.,1550EK0O
3. 16933E+00
3. 213176+').)

3. 2570 0CE+
3. 29000E+00
3. 3220flE+S0
3.35417E+)0

AVERAGE AVG K-EFF MATRIX
K-EFFECTIVE DEVIATION K-EFFECTIVE

361 INDEPENDENT FISSION POINTS WERE GENERATED
I. 000006EO0 0. O0000E+O0 0.000006+EO

361 INDEPENDENT FISSION POINTS WERE GENERATED
1 .C00000E+O0 0. OS0SE+O0 0. 00000-E+O

290 1NDEPENDEIIT FISSION POINTS WERE GENERATED
0.19910E-01
6. 54189E-U
6.67185E-01
6. 779961E-Si
6. 337 88E-01
G. 69054E-01
6.84635E-01
6.85692E-01

6 87656E-01
6. 88194E-01
6.909n9EK-01
6.99281EK-01
7.00209E-S0
7.039226-I0
7.02958E-01
6.98844E-01
6.68572E-S0
7. 0150CE-0i
7 . ('5061E-01
7.05452E-01
7 .lcG 196-' 17.21406E-01
7 .0840E1-SI

7. 0393 1E-I
7.04357E-01
7.01890E-01
7 .0056E-Si
7 . 02.1 - 6-01

7.021697E-01

711003-1E7 0196-01
7.0C I I25E-()
-7. 01 0] n113E-_UI
c.99452E:01

7 .00539E-01
6. 98503E-01
6.98418E-01
6. 97693E-01
6. 97289EK-I
6.096868K-SI
6. 97424KE-SI
6. 97247-01

6.95894E-01
r. 95769E-0 1
6.94906E-SI
6. 94569E-01
6.6949406-SI

6. 95230E-0I
6.95503E-10
6.95212E-rI
6.95234E-01
6. 96228E-01
6. 97452E-01
6. 97456K-Si

6.97470E-01
0. 97574 E-01
6.962978-01

. 97789E-01
0. 97 (067E-01
6.97154E-01
0.0978466-El
6. 07797KE-0
0.q96001E-01
6. 99007E-0S
0.90418E-01

6.9484E.-0i
6.97545E-01

6. 90308E-01
6. 97S96E-Si

0 .07704E-01
S. 9ý-275E-01ý:

6. 96616E-01,

c . 9 8 1E-0 1

7. 02E-01,
7. )21 '4E- 1

7."44906E01

7. '1 4 `iE- 1
7 0 -0 I

7. 020 6-01]

u.0OOUE+O0
3.42704E-02
2.36729E-02
1.99077E-02
1.64848E-02
1.44529E-02
1.29896E-02

1.12990-02
1.01564E-02
9.10004E-03
8.66765E-03
1.15193E-0-
1.06367E-02
1.05247E-02
9.84525E-03
1.00866E-02
9.47851E-03
9.406656-03

9.58056E-03
9.09732E-03
9.35157E-03
6.96514E-03
8.81299E-03
8.49433E-03
0.15861E-03

8.21762E-03
8:.171861E-03
7.73437E-03
7.72032E-_03
7.06753E-037. 22341-03

7.006706-03
6.80748E-U3
6.68137E-03
6. 51185E-03
6.36376E-03
6.2-3363 -03
6.371'75E-03

6.09-93E:03
5.95616E-03
5.8 3EE-03

5.71780B:-03
5.5891E6-03
5.62851E-03
5650621E_03
5 .5653E-03

5 .35246-03

5.254q4E-03
5.196976-03

5.06216E-03
4.972366-03
4.87769E-03
4.88869E-03
4.95270E-03
4.86345E-03
4.77739E-03
4.69544E-03
4.67150E-03
4.62095E-03
4.60161E-03
4.52762E-03
4.50863E-03
4.43790E-03
4.37384E-03
4.30793E-U3
4.256066-03
4.19352E-03
4.23771E-03
4.24596E-03
4.199506-03
4. 14"79E-_03
4.14037E-03
4 '.73-E 03

4 :'7~ 0' ýE ý

3.929-E-)3
.13271E-0

4"'5786E-03
4 `5 51 0E-

4 . 7 447E-03

4 4 -73 E-O

09769E 03
4. ' '7436 03

0.00000E600

0.OOO 0000EO
0. 00000+O00
0. 00000K-O0
0.00000E+00
0.08000E+00
0.00006E+00
0. 00000E+00
0. 00000E+00
0.00006E+00
0. 000006E00
O.00000E+00

0. 00000E+00
6.00006E+60
0. 00000E+O00

0. 00000E+00
0. 00000E+00
0. O0000+00
0. O0000 oE+ 0
0. 00000E+00
0. 00000E+00
0. 00000E+O0
0.0O00006-C00
0. 00000K-OS
0.00000K-OS

0. 0000-E00
0. 00006E+O0
0. 00000KE+0o
0. 00000E+00
0. 00000E +00
0. 00000E+00

O.00000E+00
0.000000E+O
0. 00000E+05
0. 00000E+00
0.00000E+00

. +000000E+0
0.0 0000E+00
0. 00000E+00
0. OSOOOE+00
0.0000E+ 00
0. 0000E+00
0O.0000E+00
O.0000E0+00
0O.0000E+00
0. O0000E+00
0. 0000E0+00
0. O0000E+00
0. 00006E+00
0. 000006E+0
0. 008006+00
0. 00000E+00
0. 00000E+00

0.000006OOO+00
0.00000E+00
0. O0000EO000.0O00006+00

0.00000E+00
O.O00000E+00
0.o0000E+00
O. 00000E÷00
0. 00000E+00
0. 0000E-+00
0. 00000E+00
0. 00000E+00
0. 00000E+00
0. 00000E+00
0.00000E+00
O.00000E+00
O.00006E+00
0.00000E+00
0. 0000E0+00
O.00006E+00
0. O0000E+00

.O00000E+O0
0. 00006E+O0
0. O0000E+00
i. 00006E+00
0. 00000E+0

0.00000E+00
0. O0000E+O0
0. 00006E+O0

0. O0000E+O0
0.00000K-oS
0'. ('0'0600EO
0.000006+o0

0. 00000E+O10

MATRIX K-EFF
DEVIATION

0.009000E00

0. 00000E00

0. O0000E+O0
0. 000006+00
0. O0000E+00
O. 0000E+00
0. 00000E+00
0. O0000E+00
0. 00000E+00
0. O0000E+00
O. 0000E+00

0.00000E+00
0. 0000E-+00
0. 00006E+00
0. 00006E+00
0. 0000E+00
0. 0000E+00
0. 0000E+00
0. 00000E+00
0. 00000E+00
0.00000E+00
0. 00000E+00
0.00006E+00
0. 00000E+00
1. 00000E+00
0. 00000E+00
0.00000E+00
0. '00000+00
0. O00000E+0
0. 0000E+00

0. 00000E+00
0.O00000E+00
0. 00000E+00
0. 0000E+00
0. 'O0000E+0
0. 0006OE+00
0. O0000E+00
0. O0000E+00
0. 000006E+0
0. O00000E+0
0. O0000E+O0
0. 00000E+00
0. O0000E+00
0 .0000E+00
0.00000E+00
O.06000E+00
O. 005000E00
O.0000E+-00
000006E+00
0.00000E+O0
0. 00000E+00
0. 00000E+00
0. 00000E+00
0. 00000E+00
0. 00000E+00
O.00000E+00
0.00000E+00
0. 00006E+0
0.00006E+00
0.00006E+00
0.00006E+00
0. 00006E+00
0. O0000E+00
0. 00000E+00
0. O0000E+00
0. 00000E+00
0. 00000E+00
0. 00000E+00
0. O0000E+00
0. 00006E+00
5. O0000E+00
0. O0000E+O0
0. O00000E+0
O.000000E+0

0. 0 00 0 00
0. 00000-E00
O.0000SE+O0
O . 00000E-+00
0. 000056-00
0. 00000K-O0

0. 00000-E+O
0. 00000E+00

0. 00000OE+0
0. 00000E+O0

0. 00000-E+00
0. 00000OSE+

0. 0000E-00
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89
90
91

93
94
95

96
97
98

99
100
101
102
103

7.24210E-01
7. 44 614E -01
7.96997E _-01
6.49206E-01
6.91987E-01
6.7 1316E-01
6.77878E_-01
7.22040E-01
6.94216E-01
6.89477E-0I
6.54985E-01
7.30407E-01
7.01445E-01
7.58112E-01
7.90971E-01

3.38017E+00
3.4 2000E+90
3. 45383E+00
3.48767E 076+00
3. 519483E6+0
3.55267E+00
3.58667E÷+00
3.61867E+00
3.650676E00
3.68450E+00
3.71667E600
3. 74683E+000
3.77800E+00
3.80900E+00
3. 8417E6+ 00

7.02350E-01

7.02830E-01
7.C83889E-(1
7.039896-01
7 . rj321-0I :1
7.03157E-01
7.'2811E-01
7.02543E-01
7.02750E-01
7.02'606-06
7.02523E-01
7.02033E-01
7.02322E-01
7.02314E -01
7. 02872E-01
7.03744E-01

4.02540E-03
4.00827E-03

4.10179E-03
4.101210-03

4.05779E-03
4.02834E-03
3.99380E-03
3.95652E-03
3.91568E-03
3.87711E-03
3.86811E-03
3.83936E-03
3. 80040E-03
3.80335E-03
3.86522E-03

0.00000E+00
0. 10000E+00
0.080000E+00

0) . ) fU DOE+( C0. 0000±E+00
0. 00006E+00
0. 00000E+00

c,. OOOOOE+O0(0. C00006+E00
0. 0(00,E+00

0. 00000E+00
0. 000010E+00
0.00o00E 600
0.00O0006O00

0.00000E+00

0.000006E+0

0. 00L006+00
0,00000E+00
0. 000OSE+00

0.00000E+00
O.OOOOOg+00
O.00000E+00
O.00000E+0
0. O00006E+0

0.OOOOOE+00
0.00000E+00

0.0O0000E+00

0ENO MESSAGE NUMBER K5-123 EXECUTION TE14INATED DUE TO COMPLETION OF THE SPECIFIED N2MBER OF GENERATIONS.
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LIFETIME = 2.30278E-':4 + OR - 4.37502E-00
NU BAR - 2.43036E+': + OR 0 2.8691E-04

ENERG1 (EV) OF THE AVERAGE

"LWT CASK, 25 BWR RODS, NO BWR BASKET, 5 W/O U235 VARIABLE PITCH"

GEIEPATID[ TIME = I.11547E-04 + OR - 7.28438E-07
AVERAGE FISSION GROUP = 2.37161E+01 + OR - 1.32587E-02

LETHAGY CAUSING FISSION = 7.18706E-02 + OR - 8.84020E-04

NO. OF INITIAL
GENE8ATIONS

SKIPPED

3

4

5

6

9

10

11

12

17

2--

27

32

37

42

47

52

57

C2

67

72

77

82

87

NO. OF INITIAL
GENEPRATIONS

SRI PPED

97

AVERAGE
K-EFFECTIVE

0.70458 + OR

0.70474 + OR

0.70486 + OR

0.70481 + OP

0.70478 + OR

0.70467 + OR

0.70517 + OR

0.70530 + OR

0.70532 + OR

0.70545 + OR

0.70388 + OR

0.70332 + OF.

0.70354 + OP

0.70455 + OR

0.70602 + OR

0.70771 + OS

0.71005 + OR

0.71209 + Op

0.71127 + OR

0.71240 + OR

0.71411 + OR

0.71602 + OR

0.71903 + OR

0.70967 OP.

0.71,,67 + OR

0.70753 + OR

AVERAGE
K-EFFECTIVE

0.72090 + OP

DEVIATION

- 0.00381

- 0.00385

-CO.,[,0388

- 0.00396

- 0.00401

- 0.00402

- 0.00406

- . 00410

- 0.00415

- 0.00423

- l. 00429

- 0.00441

- 0.00454

0.00481

- 0.00497

- 0.00520

- 0.00555

00055

- 0.r0654

- 0. 00720

- 0.00783

- 0.00894

- 0.00941

- 0.01120

- 0.01206

67 PER CENT
CONFIDENCE INTERVAL

0.70077 TO 0.70R39

0.70090 TO 0.70:59

0.70098 TO 0.70875

0.70088 TO 0.70173

0.70082 TO 0.70,75

0.70067 TO 0.70808

0.70115 TO 0.70918

0.70124 TO 0.70935

0.70122 TO 0.70942

0.70131 TO 0.70960

0.69966 TO 0.70811

0.60903 TO 0.70761

0.69913 TO 0.70795

0.70002 TO 0.70909

0.70120 TO 0.71083

0.70274 TO 0.71269

0.70486 TO 0.71525

0.70654 TO 0.71764

0.70532 TO 0.71722

0.70592 TO 0.71099

0.70691 TO 0.72131

0.70818 TO 0.72385

0.71008 TO 0.72797

0.70026 TO 0.71908

0.69947 TO 0.72187

0.69547 TO 0.71959
"LWT CASK, 25 BWR

95 PER CENT
CONFI DENCE INTERVAL

0.69696 TO 0.71220

0.69705 TO 0.71244

0.69710 TO 0.71263

0.69696 TO 0.71265

0.69685 TO 0.71271

0.69666 TO 0.71268

0.69713 TO 0.71320

0.69718 TO 0.71341

0.69711 TO 0.71352

0.69716 TO 0.71374

0.09543 TO 0.71233

0.09474 TO 0.71191

0.69472 TO 0.71237

0.69548 TO 0.71362

0.69639 TO 0.71565

0.69776 TO 0.71766

0.69966 TO 0.72044

0.70099 TO 0.72319

0.69937 TO 0.72316

0.69939 TO 0.72553

0.69972 TO 0.72651

0.70035 TO 0.73169

0.70114 TO 0.73692

0.69085 TO 0.72849

0.68827 TO 0.73306

0.68342 TO 0.73104
RODS, NO BWB BASKET,

99 PER CENT
CONFIDENCE I NTERVA!L

0.69315 TO 0.71602

0.69321 TO 0.71628

0.69321 TO 0.71651

0.69304 TO 0.71658

0.69289 TO 0.71668

0.69266 TO 0.71669

0.69312 TO 0.71722

0.69312 TO 0.71747

0.69301 TO 0.71763

0.69302 TO 0.71789

0.89120 TO 0.71656

0.69045 TO 0.71620

0.69031 TO 0.71678

0.69095 TO 0.71816

0.69158 TO 0.72046

0.69279 TO 0.72263

0.69446 TO 0.72564

0.69544 TO 0.72874

0.69342 TO 0.72911

U.69285 TO 0.73207

0.69252 TO 0.73571

0.69251 TO 0.73952

0.69219 TO 0.74586

0.68144 TO 0.73790

0.67708 TO 0.74426

0.67136 TO 0.74370
5 W/O U235 VARIABLE PI

NUMBER OF
HISTORIES

40000

39600

39201

38000

38400

38000

37600

37200

36800

36401'

3440'

324,0''

3(,400

28401'

'6400

24400

22401'

20400

184o0

16400-1

14400

12400

10400

8400

6400

440'0
TCH"

67 PER CENT
DEVIATION C001FIDENCE INTERVAL

- 0.02008 0.70082 TO 0.74098

85 PER CENT 99 PER CENT NUMBER OF

CONFIDENCE INTERVAL CONFIDENCE INTERVAL HISTORIES

0.68074 TO 0.76106 0.66066 TO 0.78114 2400
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"LWT CASE, 25 BWR RODS, HO BWR BASKET, 5 W/O U235 VARIABLE PITCH"

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION BUrL
THE LINE REPRESENTS K-EFF = 0.7046 + OR - 0.0038 WHICH OCCURS FOR 103 GENERATIONS RU5

0. 6885 0. 6994 0. 7204

------- ------- I------------------------I ------- I-------
- I I

II
I II

I II

5

N.

----------

50+

15

20 +

25

30 +

35+

40 +

45 +

50 +

55

60 +

65 +

70

75

80+

85+

50*

S

I

TI

* I

I

II

iI

I
I

iI

II

-I

*I I

II
iI I

II
I I

I I

II
II

II

II

Ii
II
II

TI
- II

I

I
T

* I

I II
II I
I II

- II
I II
I II

I I
I II

I II
II I
I II
I II
I II

- II
- I I
*

I
I

I

II
I

I
I

I
I

I

I
I

* I

* I

I.
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95
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"LWT -ASK, 25 BWB RODS, NO BWR BASKET, 5 W/O U235 VARIABLE PITCH"

SKIPPING 3 CENEPATIONS

GROUP FISSION UNIT REGION FISSIONS PERCENT
FRACTION DEVIATIGON

1 0. 0032 2. 25095E-03 7. 899q

2 0.0117 8.26592E-03 2.8166

3 0. 0133 q. 37768E-03 2.2716

4 0.0053 3.70092E-03 2.7681

5 0.0017 1.21374E-03 2.1824

r 0.0014 1.01081E-03 1.6627

7 0.0012 8.22068E-04 2.2097

8 0.0010 6.71540E-04 2.8381

9 0.0012 8.56593E-04 2.9293

10 0.0024 1.661U3E-03 3.2172

11 0.0050 3.52613E-03 3.1318

12 0.0071 5.00778E-03 3.8527

13 0.0066 4.12519E-03 3.9332

14 C'.0050 3.54103E-03 3.7969

15 0.o012 8.75754E-04 6.3603

16 0.0009 5.99919E-04 7.4684

17 0.0013 8.93173E-04 10.4906

18 0.0019 1.32780E-03 10.3387

19 0.0020 1.41318E-03 8.8499

20 0.0096 6.75531E-53 4.9862

21 0.8052 3.65183E-03 7.6738

22 0.0131 9.23177E-03 5.0220

23 0.0905 6.37689E-02 1.8699

24 0.2506 1.76576E-01 1.0931

25 0.2238 1.57684E-01 1.1584

26 0.2640 1.86030E-01 1.1510

27 0.0699 4.92422E-02 2.4599

SYSTEM TOTAL - 7.04582E-01 0.5409

ELAPSED TIME 3.84117 MINUTES

PF80DOM NUMBER= 12FB24B34616

ABSORPTIONS PERCENT
DEVIATION

1.19980E-03 4.584C

5.12285E-03 1.8582

3.87435E-03 2.1804

1.76169E-03 2.6427

1.13160E-03 1.9162

1.54773E-03 1.3194

1.39833E-03 1.81q9

1.69331E-03 2.3480

2.54030E-03 2.5375

3.64944E-03 2.5647

8.72132E-03 2.5665

7.57670E-03 3.3871

7.92726E-03 3.0584

1.09799E-02 2.8209

3.16548E-03 3.1721

1.91457E-03 4.0471

1.30725E-03 5.0843

1.42220E-03 5.9406

2.19704E-03 4.2113

9.53559E-03 2.8179

4.17391E-03 3.9216

1.097886E-02 2.5974

8.17951E-02 0.8746

2.33370E-01 0.5061

2.16982E-01 0.4441

2.80289E-01 0.4053

9.82105E-02 0.7319

1.00256E100 0.1192

LEAKýAGE PERCENT
DEVIATION

0.00000E100 0.0000

0.00000E+00 0.0000

0.00000E+00 0.00000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

O.O0000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+O0 0.0000

0.80000E+00 0.0000

O.O00000E00 0.0000

0.)00000+E00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

O.O0000E+00 0.0000

0.80008E+00 0.0000

O.OOOOOEO00 0.0000

0.00000+00 0.0000

O.O0000E+00 0.0000

0.00001E+00 0.0000

O.O0000E+00 0.0000

O.00001E+00 0.0000

0.00000.E00 0.0000

0.OOOOOE+0I 0.0000

0.00001E+00 0.0000

0.00000E+00 0.0000
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-"NT CASK, 2-5 ERR RODS, NO ERR BASKET, 5 W/O U1235 VARIABLE PITCH"

0.6045 TO
f.r.-45 TO
0 .445 TO

C0 6645 TO
Q. r,845 TO
0.7 7045 TO
0.7145 TO

.7 7445 TO
0.7645 TO
O.7045 TO

1': 1 445 TO
0.245 TO
c.6445 TO
0.6645 TO
0.6445 TO
0.7045 TO
0.7245 TO
0.7445 TO
0.7645 TO
0.7845 TO

0,6045 TO
0.6245 TO
0.6445 TO
0.6.45 TO
0.6845 TO
0.7045 TO
0.7245 TO
0.7445 TO
0..7645 TO
0.7.45 TO

r.6F845

.70Cj457 245
IC,7445

'0 7645

O.6945

076245

76'

0. 0445

0.0645
0.6845
0.7045
0.7245

0.7445
0.7645
0.7845
). 8045

0.6245
0.6445
0. 6645
0.6845
0. 7045
0.7245
0. 7445
0. 7645
0 . 7445

0.6045

FREQUENCY FOR GENERATIONS 4 TO 103

FREQUENCY FOR GENERATIONS 29 TO 103

F E OE.......R FN...4

FREQUENCY FOR GENERATIONS 54 TO 503

FREQUENCY FOR GENERATION4S 79 TO 103
0.6045 TO 0.6245
0.6245 TO 0.6445
0.6445 TO 0.6645
0.6545 TO 0.6845
0.6645 TO 0.7045
0.7045 TO 0.7245
0.7245 TO 0.7445
0.7445 TO 0.7645
0.7645 TO 0.7645
0.7845 TO 0.8045

CONGPATULATIONS! YOU NAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH KENO V IN 3.84117 MINUTES

NAC International 6.6.4-58



NAC-LWT Cask SAR January 2015
Revision 43

Figure 6.6.4-4 CSAS Input/Output for NAC-LWT with 25 BWR Rods - Most Reactive
Accident Condition Configuration

PRIMARY MODULE ACCESS AND INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37
MODULE CSAS25 WILL BE CALLED

BWR RODS, NO BASKET, VOID EXTERIOR, GAP FULL
27GROUPNDF4 LATTICECELL
002 1 0.95 293.0 92235 5.0 92238 95.0 END
ZI RCALLOY 2 1.0 293.0 END
H20 3 1. 0 293.0 END
AL 4 1.0 293.0 END
SS304 5 1.0 293.0 END
PB 6 1.0 293.0 END
H20 7 IE-20 293.0 END
H20 8 IE-20 293.0 END
H20 9 1.0 293.0 END
END COMP
TRIANGPITCH 3.69059 1.2446 1 3 1.4478 2 1.2650 9 END
"LWT CASK, 25 BWR RODS, NO BWR BASKET, 5 WIO U235 VARIABLE PITCH"
READ PAPAM RUN=YES PLT=NO GEN=103 NPG=400 END PARAM
READ GEOM
UNIT 1
COMW"BWR FUEL ROD"
CYLINDER 1 1 0.62230 2PI0.0
CYLINDER 9 1 0.03250 2P10.0
CYLINDER 2 1 0.72390 2P10.0
GLOBAL UNIT 2
CYLINDER 3 1 16.98C3 2PI0.0
HOLE 1 .0000 .0C0N .0000
HOLE 1 .0000 3. 6905 .0000
HOLE 1 3.1960 1.8453 .0000
HOLE 1 3.1960 -1 . 8453 .0000
HOLE 1 .0000 -3.0905 .0000
HOLE 1 -3.1960 -1.6453 .0000
HOLE 1 -3.1960 1.6453 .0000
HOLE 1 -3.1960 5.0306 . 0000
HOLE 1 .0,00 7.3910 .0000
HOLE 1 3.1900 5.5358 .0000
HOLE 1 6.3920 3.690,5 .0000%
HOLE 1 6. 3920 .0000 .0000
HOLE 1 6.39U0 -3. 6905 SU"
HOLE 1 3.1960 -5.5359 .0000
HOLE 1 .0000 -7.3010 .0000
HOLE 1 -3.19900 -5.5358 .0000
HOLE 1 -6.3920 -3. 6905 .0000
HOLE 1 -6.3920 .0000 .0000
HOLE 1 -6.392N 3.6905 .0000
HOLE 1 -6.3920 7.3820 .0000
HOLE 1 3.1960 9.2263 .0000
HOLE 1 9.5879 I.R453 .O000
HOLE 1 6.3920 -7.3810 .0000
HOLE 1 -3.1960 -9.2263 .0000
HOLE 1 -9.5879 -1.4453 .0000
CYLINDER 5 1 18.8913 2P1O.O
CYLINDER 6 1 33.4963 2P10.0
CYLINDER 5 1 36.0443 2P10.0
CYLINDER 7 1 49.2443 2P10.0

CYLINDER 5 1 49.1539 2P10.0
CUBOID 8 1 4P121.92 2P10.0
END GEOM
READ BOUNDS ALL=MIR END BOUNDS
END DATA

SECONDARY MODULE 000008 HAS BEEN CALLED.

MODULE 000008 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 0.44 (SECONDS).

SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 6.37 (SECONDS).

SECONDARY MODULE 000000 HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 238.65 (SECONDS).

MODULE CSAS35 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 247.05 (SECONDS).
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CCCCCCCCCCC SSSSSSSSSSS
CCCCCCCCCCCCC SSSSSSSSSSSSS
CC CC SS SS
CC S3
CC SS
CC SSSSSSSSSSSS
CC SSSSSSSSSSSS
CC SS
CC SS
CC CC SS SS
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PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

.. . . . . . . . . . . . ...÷ .. . . . . . . . .. . . . . . . . . ... .

PROGRAM: CSAS

CREATION DATE: 03/08/96

VOLUME: ENG

LIBRARY: G:\SCALE43\WI NIT\EXE

PRODUCTION CODE: -SAS

VERSION: 3.1

JOBNAMEE: SCALE-PC

DATE OF EXECUTION: 01/06/00

TIME OF EXECUTIOI: 08:47:17
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BWR RODS, NO BASKET, VOID EXTERIOR, GAP FULL

.... PROBLEM PARAMETERS ...

LIB 2 7GROUPNIDF4 LIBRARY
M:X 9 MIXTURES
MSC 9 COMPOSITION SPECIFICATIONS
IZM 4 MATERIAL ZONES

GE LATTICECELL GEOMETRY
MORE 0 0/1 ['O NOT REA-D/READ OPTIONAL PARAMETER DATA
MSLN 0 FUEL SOLUTIONS

.... PROBLEM COMPOSITION DESCRIPTION ....

SC UO2 STANDARD COMPOSITION
W 1 M I IXTURE NO.

VF 0. 9501C VOLUME FRACTION
ROTH 10. 9600 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

92000 1.00 ATOM/MOLECULE
92235 5.000 WT%
92238 95.000 WT%

8016 2.00 ATOMS/MOLECULE
END

SC ZIRCALLOY STANDARD COMPOSITION
MX 2 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.5600 THEORETICAL DENSITY
NEL S NO. ELEMENTS
ICP I 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

40302 1.00 ATOM/MOLECULE
END

SC H20 STANDARD COMPOSITION
FE: 3 MIXTURE NO.
VF 1.0500 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

END

SC AL

VF
ROTH
NEL
ICP
TEMP

END

SC SS304

VF
ROTH
NEL
ICP
TEMP

END

SC PB
MX4

VF
ROTH
NEL
ICP
TEMP

END

SC H20
FL."
VF
ROTH
NIEL

ICP
TEMP

END

SC H20

1001 2.00 ATOMS/MOLECULE
8016 1. 00 ATOM/MOLECULE

STANDARD COMPOSITION
4 MIXTURE NO.

1.0000 VOLUME FRACTION
2.7020 THEORETICAL DENSITY

I NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
13027 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
5 MIXTURE NO.

I1. D0DD VOLUME FRACTION
7.9200 THEORETICAL DENSITY

4 110. ELEMENTS
O 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
24304 19.000 WTS

251055 2.00 , WT%
26304 D9.50 Dl WT%
28304 9.50R WT'

STANDARD COMPOSITION
C MIXTURE NO.

1.0000 VOLUME FRACTION
11.3440 THEORETICAL DENSITY

I NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
820D0 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
7 MIXTURE DO.

'. 0000 VOLUME FRAC'TION
01.0982 THEORETICAL DENSITY

2 r11. ELEMENTS
1 0/"1 1IITURE/C2OMFOUND

293.0 PEG KELVIN
1,01 2.00 ATOMS/MOLECULE
801R 1.00 ATOM/MOLECULE

STAIJDARD COMPOSITION
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MX
VF
POT
NEL
I CE

TEMP

END

SC H60
ID:

VF
ROTH
NEL
ICR
TEMP

END

8 MIXTURE HO.
0.H D OS VOLUME FRACTION
H.Z99H2 THEORETICAL DENSITY

HO. ELEMENTS
1 0/i MIXTURE/COMPOUND

293.0 DEG KELVIN
1001 2.00 ATOMS/MOLECULE
HOl1 1.1'I ATOM/MOLECULE

STANDAR.D COMPOSITION
H MIXTURE N o.

1.0000 VOLUME FRACTION
0.9982 THEORETICAL DENSITY

2 NO. ELEMENTS
1 H/i MIXTURE/COMPOUND

293.0 DEG EELVIN
1001 -00 ATOMS/MOLECULE
8516 1. 00 ATOM/MOLECULE

P... PROBLEM GEOMETRY ""

CTP TRIANGPITCH CELL TYPE
PITCH 3. 6906 CM CENTER TO CENTER SPACING
FUELOD 1.2446 CM FUEL DIAMETER OR SLAB THICKN6ESS
MFUEL 1 MIXTURE NO. OF FUEL
MMOD 3 MIXTURE NO. OF MODERATOR
CLAOD 1.4478 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE NO. OF CLAD
GAPOD 1.265D CM GAP OUTER DIAMETER
MGAP 9 MIXTURE NO. OF GAP

ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE 1 IS FUEL
ZONE 2 IS GAP
ZONE 3 IS CLAD

ZONE 4 IS MOD
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........ DATA LIBRARY INFORM4ATION ...

* - UNIT VOLUME
* * NUMBER DATA SET NAMIE IlAMlE UNIT FUNCTION

89 G:\scale43\DATALIB\FT89FO01 STANIDARD COMPOSITION LIBRARY

82 G:\scale43\DATALIB\FT92FOS1 CROSS SECTION LIBRARY

11 D:\dcn\3260232-.3 R\BROHZ2A\FTIIFSSI SHORT CROSS SECTION LIBRARY

90 D:\dcn\3260232-.3 R\BROHZ2A\FT90FSS1 INPUT DATA DIRECT ACCESS

STA14DARD COMPOSITION LIBRUARY DATA

UNIT NUMBER 89

DATASET NAME G:\scale43\DATALIB\FT89F001

LIBPRARY TITLE: SCALE-4 STANIDARD COMPOSITION LIBRARY

637 STANDARD COMPOSITIONS, 490 NUCLIDES
90 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.

CREATION DATE: H/30/95

*CROSS SECTION LIBRARY DATA

'* UNIT NUMBER : 82

DATASET NAME : G:\scale43\DATALIB\FT82F00I

LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
BASED ODI ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89R
LAST UPDATED 08/12/94

L.M.PETRIE - ORNL ...

........ 0 IO'S WERE USED BEFORE READING KENO V DATA ........

........ 0 IO'S WERE USED READING THE KENO V PARFAMETER DATA ........

. ..*........... DATA READING COMPLETED ..............

........ 0 IO'S WERE USED PREPARING THE KENO V INPUT DATA ........

........ 0 IO'S WERE USED LOADING THE KENO V DATA ........

........ 0 IO'S WERE USED LOADING THE DATA ........

0 IO'S WERE USED CHECKING THE KENO V GEDMETRY DATA ........
RESTART DATA HAS BEENI WRITTEN ON UNIIT 95 . ..

........ 0 IO'S WERE USED WRITING THE KENO V - CSAS DATA ........

........ 0 IO'S WERE USED PROCESSING CSAS IIIPUT DATA ........

CONTROL MODULE CSAS25 IS COMPLETE.
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*"LWT CASK, 25 BWR EODS, NO BWR BASKET, 5 W/o U235 VARIABLE PITCH"

INUMfERfIC PARAMIETERS

"•* TME MAXIMUM*. PPOBLEM TIME (HIM) 30.00

TBA TIME PER GENERATION (MIN) 0.50o

CGEN NUMBER OF GENERATIONS 103

INPG NUMBER PER GENEPRATION 400

NSK SUMBER OF GENERATIONS TO BE SKIPPED 3

* BEG BEGINNING GENERATION NUMBER 1

* RES GENERATIONS BETWEEN CHECKPOINTS 0

XID NUMBER OF EXTRA 1-D CROSS SECTIONS I

NBK NEUTRON BDI.K SIZE 425 * *

XNB EXTRA POSITIOONS IIN NEUTRON BAIK 0C

NFB FISSION BII.K SIZE 4C0IO

XFB EXTRA POSITIONS IN FISSION BANlK 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.500U

WTH WEIGHT HIGH FOR SPLITTING 3.0000

WTL WEIGHT LOW FOR RUSSIAI ROULETTE 0.3333

RND STARTING RAANDOM NUMBER BB827100001

NB8 BUMBER OF D.A. BLOCKS ON UNIT 8 200

" NL8 LENGTH OF D.A. BLOCKS ON UNIT 8 512

* ADJ MODE OF CALCULATION FORWARD

INPUT DATA WRITTEN ON RESTART UNIT NO

- BINARY DATA INTERFACE YES
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"LWT CASK, 25 BWR PODS, 1O BBW BASKET, 5 W/O U235 VARIABLE PITCH"

...... LOGICAL PAPRAMETERS ....

PUN

FLX

SMU

MKU

CKU

FMU

MKH

CKH

FMA

HHL

AMX

XSI

.S2

YAP

PEI

PIT

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT NUMBER

PRINT FISS PRO[, MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT FISS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT I-D MIXTURE X-SECTIONS

PRINT 2-D MIXTURE X-SECTIOI]S

PRINT MIXTURE AN.GLES R PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTPA I-D CROSS SECTIONS

YES

NO

NO

NO

NO

NO

HO

NO

NO

NO

NO

NO

NO

NO

NO

tiO

PLT

FDN

NUB

MKP

CKP

FMP

MKA

CKA

FMA

HAL

FAR

GAS

PAX:

PWT

PGM4

BUG

TRK

PLOT PICTURE MAP(S) O1

COMPUTE FISSION DENSITIES NO

COMPUTE NU-BAR 6 AVG FISSION GROUP YES

COMPUTE MATRIX K-EFF BY UNIT LOCATION NO

COMPUTE COFACTOR K-EFF BY UNIT LOCATION NO

PRINT FISS PROD MATRIX BY UNIT LOCATION NO

COMPUTE MATRIX K-EFF BY ARRAY NUMBER NO

COMPUTE COFACTOR E-EFF BY ARRAY NUMBER NO -"

PRINT FISS PROD MATRIX BY ARRAY NUMBER NO

COLLECT MATRIX BY HIGHEST ARRAY LEVEL NO

PRINT FIS. AND ABS. BY REGION NO

PRINT FAR BY GROUP NO

PRINT XSEC-ALBEDO CORRELATION TABLES NO

PRINT WEIGHT AVERAGE ARRAY NO

PRINT INPUT GEOMETRY NO1

PRINT DEBUG INFORJ4ATIO1N NO *

PRINT TRACKING INFORMATION O11

PARPAMETER INPUT COMPLETED

........ 0 IO'S WERE USED READING THE PARAMETER DATA ........

.A..... DATA READIG COMPLETEDI....
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"LWT CASK, 25 BWR PODS, NO BWR BASKET, 5 W/O U235 VARIABLE PITCH"

....... ADDI TI ONAL INFOPMDAT ION """

IINUM-BER OF ENERGY GROUPS 27 USE LATTICE GEOMETRY NO

NO. OF FISSION SPECTRUM SOURCE GROUP 1 GLOBAL ARRAY NUMBER 0I

NO. OF SCATTERING ANGLES IN M8ECS 2 NUMBER OF UNITS IN THE GLOBAL I DIR. S

SENTRIES/NEUTRON IN TUE NEUTRON BAINK 17 NUMBER OF EITS IN THE GLOBAL, T DIR. S0

ENTRIES/NEUTRON IN THE FISSION BANK 10 NUMBER OF UNITS IN THE GLOBAL Y DIR. 0 ...

NUMBER OF MIXTURES USED 8 USE A GLOBAL REFLECTOR YES

NUMBER OF BIAS ID'S USED , USE NESTED HOLES NO

NUMBER OF DIFFERENTIAL ALBEDOS USED S NUMBER OF HOLES 25 *

TOTAL INPUT GEOMETRY REGIONS 10 MAX.IMUM HOLE NESTING LEVEL 1

N' NUMBER OF GEOMETRY REGIONS USED 10 USE NESTED ARRAYS 1O0

LARGEST GEOMETRY UNIT NUMBER 2 NUMBER OF ARRAYS USED 0

LARGEST ARRAY NUMBER I MAXKIMUM ARRAY NESTING LEVEL S

X* BOUNDARY CONDITION MIB -v BOUNDARY CONDITION MIR

YBOUNDARY CONDITION NIB -Y BOUNDARY CONDITION MIR

-" +1 BOUNDARY CONDITION MIB -C BOUNDARY CONDITION MIR

.÷,÷ .,.,. ...... ....... 4 ....... .. .... I . ................ -. 4.4 ........... 4 ........ .......*****

"LWT CASK, 25 BWR RODS, N40 BWR BASKET, 5 WIO U235 VARIABLE PITCH"

SPACE AND SUPEBRGROUP INFORPMATION""" *-

1000U0 WORDS IS THE TOTAL SPACE AVAILABLE.

12479 WORDS WERE USED FOR NON-SUPERGBOUP STORAGE.

37521 WORDS OF STORAGE ARE AVAILABLE FOR SUPEBGROUPED DATA.

99784 WORDS OF STORAGE ARE AVAILABLE FOR CONSTRUCTING THE SUPERGROUPS.

87461 WORDS OF STORAGE ARE AVAILABLE TO EACH SUPERGROUP.

* 1165 WORDS ARE NEEDED FOR THE LARGEST GROUP.

13860 WORDS OF STOPAGE IS SUFFICIENT TO RUN THIS PROBLEM.

25594 WORDS OF STORAGE WILL ALLOW THE PROBLEM TO RUN WITH ONE SUPERGROUP.

25760 WORDS OF STORAGE WILL BE USED TO RUN THIS PROBLEM.

STAPTIING ENDING XSEC ALBEDO TOTAL
SUPERGROUP GROUP GROUP LENGTH LENGTH LENGTH

1 1 27 2DE6 0 13055

........ 0 IO'S WERE USED IN SUPERGROUPING ........

........ U IO'S WERE USED LOADING THE DATA ........
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"LWT CASK, 25 BWR RODS, NO BWR BASKET, 5 W/U UJ25 VARIABLE PITCH"

iMEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS FPROBLEMI ~ ~~REGIONCNl L

UNIT 1 -----

BWR FUEL ROD

I CYLINDER I 1 RADIUS - 0.6223K + = 1RKS -C = -10. 000 CENTERLINE IS AT X - 0.1'DK000 Y = 0.00USK

CYLINDER 9 1 RADIUS - U.635S +Z - 10.00OU -Z --u.000 CENTEPLINE IS AT X = U.YUUO5 1 = S.SSKOU

3 CYLINDER 1 1 RADIUS = U..739L -, = 10.000 -Z -15i.0RH0 CENTERLINE IS AT X = 0.0 SSiO Y O.Ou0KS
"LWT CASK, -5 BWR RODS, NO BWR BASKET, 5 W/O U235 VARIABLE PITCH"

MEDIA BIAS GEOMETRY DESCRIFTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
BEG ICON NUM ID

... OLOBAL
----- UNIT C

I CYLINDER 3 1 RADIUS = 1..9U6 +Z = 10.0OU -Z = -10.o 0 CENTERLINE IS AT Y = DO.USS -. 0UROI

HOLE NUMBER 1 AT K = 0.05500 y = 0.0HUSKS .- OOKS IS UNIT IIUMBER 1

HOLE NUMBER C AT I = 0. 0000 Y = 3.0905 1 = O.0o00,0 IS UNIT NUMBER I

HOLE NUMBER 3 AT X - .19 r) Y = 1.8453 1 = U.00 IS UNIT NUMBER 1

HOLE NUMBER 4 AT N = 3.1i60 Y = -1.8453 Z 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 5 AT K - USD0. 0 Y - -3.0005 Z j K. OUK0U IS UNIT NUMBER 1

HOLE NIUMBER 6 AT 'XU -3.1=N60 K - - HI. 53 Z - S. )'000 IS UNIT NUMBER 1

HOLE NUMBER 7 AT K = -3.1-960 = 0.8453 Z - K0I000 IS UNIT NUMBER 1

HOLE NUMBER U AT X = -2.1960 1 = 5.5358 1 = 0.00:00 IS UNIT NUMBER 1

HOLE NUMBER 9 AT X - I.IU0IS S = 7.3810ýý 1 0. KKKKI IS UNIT NUIMBER 1

HOLE NIUMBER 10 AT : - 3.196K Y - 5.535P Z - 0.00000 IS UNIT NUMBER I

HOLE NUMBER 11 AT X K .3920 Y 3.09KB 1 = 69.050Z IS UNIT NTJMBER 1

HOLE -I.MRER 312 AT X _- Y."392K Y _- -"00 Z= DtSS'-0: ISI UNIT NUMIBEER 1

HOLE NIUMNER 14 AT X = 3.1960 Y = -5.5358 = f.00000 IS UNIT NUMBER 1

HOLE NUMBER 1K AT X = 0.0U000 Y = -7.3810 Z = 'U IS UNIT NUMBER 1

HOLE NUMBER 16 AT X = -3.1960 Y = -5.535x Z = J.HKUUU IS UNIT NUMIBER 1

HOLE NUMBER 17 AT I = -C.3q1 ) = -3. 605 00 =. '' CuO IS UNIT NUMBER 1

HOLE INUMBER 18 AT X - -6.3920 1 .0.0000 C' n 0000C IS UNIT NUMBER 1

HOLE NUMBER 19 AT X = -6.392K t = 3.695 K' 5 Kl.OK6L1 IS UNIT IUMBEP 1

HOLE NUMBER 20 AT = -K 3921) Y - 7.3:110 0.0000n IS UNIT NUMBER I

HOLE NUMBER 21 AT .- I .0 6.223 .I.lK.... IS UNIT NSUMBER I

HOLE I'UMBEH 12 AT X = 9.0179 Y = 1.8453'' = ''60 IS UNIT NUMBER 1

HOLE IIUMBER 23 AT X - 6.3920 Y = -7.3810 .00 IS UNIT NUMBER 1

HOLE N'UMBER -4 AT Y - -2.196K I - -9.2063 L-.0 IS UNIT NUMIBER I

HOLE NIUTMBER 25 AT I = -9.5X79 Y = -1.U453 Z '50 IS UNIT NUMBER 1

- CYLINDER 1 0 RADIUS - 10.091 +Z = 10.000 I- K = -. CENTERLINE IS AT I = 0.,,O1 6= . `O0O0

3 CYLINDER 0F 1 PADIUS - 33.496 +z 10. 006OO - 1Z 10.000 CENTERLINE IS AT X - K06000 Y = ). 0000K

4 CYLINDER 5 1 RADIUS - 3K.541 +4 = 00.0' - - 00 CENTERLINE IS AT j - Y - 0.00000

5 CYLINDER 7 1 RADIUS - 49.244 +1 - 10.o00 - 00 CENTERLINE IS AT X - 0.10010 Y - 0.05000

K CYLINDER 5 1 P-ADI IS - 1 "854 4 1,,. I000 -Z - -. 0'' 0 CENTERLINE IS AT X 0. y = 0 .00500

7 CUBOID I i +K - 111.02 -y -1-1.92 +1 - 111.02 -Y = -121.92 +H - 0.000 Z = -1..(01')
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"LWT CASK, 25 EBB RODS, NO BWP BASKET, 5 W/0 U235 VARIABLE PITCH"
VOLUMSES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

GEOMETRY
SINIT KEG ION REGION

1 1 1

3

1 4
' U

4 7
5 8

7 10

VOLUMIE

2.4 3321E+01 CM' 3
Q.0417EE-01 C]M:" 3

7.795BE+-00 CM''3

1. 730c,6,0E+,4 CM'' 3
4.29430E+-03 -M 'S
4.E074SE+04 GM''3
1.3413EE+04 CM''3
C.H 45r3E+04 CI-I''3
3.7q5E7E+÷i3 CM''3
I. 03301E+H06 CM '3

CUMULATIVE
VOLUME

2.43321E+0S CM''3
2.51363E+H0 CM -'
3.29259E+ 01 4'M'

1.81I91E+04 CM-'3
2.24235E+S4 CM''3
7.OU475E+I4 CM''3
P.391I1E+04 CM''3
1.52,367E+O5 CM- 3
1.8913E+C5 CM''-
1.SHBS1EE+UR CM''?

UNIT USES REGION

1 25 1

3

4
5

6
7

MI:-:TURE TOTAL VOLUME

1 6.083B2E+02 CM'' 3

P 2.01045E+01 CM''3
1.94739E+R2 CM'3

3 1.:7S3OE+R4 CM''3
5 4.29-1436E03 CM''3
6 4.0 74OE+04 CM''3

5 1.3413EE+04 CM''3
7 6.84563E+04 CM''3

3.79567E+03 CM''3
8 1.03300E+06 CM''3

OLUMES
VOLUME MASS{()
-+-N CM''3 6.333r3E+03
-+02 'M''3 1.27749E+03
E+04 CM''3 1.72744E+04
+04 CMM'.3 1. 70309E+05
+04 CM''3 5.455IE+0S
E-04 CM '3 6.B3311E-1I
E+0b 74:''3 1.0311]E-14
E+01 Cm''3 -. 000677E+,'I

TOTAL MIXTURE Vc
MIXTURE TOTAL V

3
5

7

6.08302 E
1.94739E
1.7306SE
2.15036E
4. 0740E
6.00 5631

1. 03300E
2 01045E

BIASING INFOPRMATIONjl

A DEFAULT WEIGHT OF 0.SOB WILL BE USED FOR ALL BIAS ID'S. ...

........ 0 IO'S WEBE USED IN KENO-V BEFORE TRACKING ........

........ 01:.R0917 MINUTES WEPE USED PROCESSING DATA. ........

VOLUME FPPCTIGII OF FISSILE MAýTEPIAL IN THE COBE= 5.11540E-04

STAPT TOPE 11 WAS USED.

THE NEUTRONS WERE STARTED UNIFORMLY THROUGHOUT THE ENTIRE VOLUM4E DEFINED BY THE OUTERMOST GEOMETRY CARSD.
THE FLAG TO START NEUTPRIIS Ill THE REFLECTOR WAS TUFPTED OFF

KE1rO MESSAGE NOmBER -S-l .1. WARNING, ONLY 14 INDEPENDENT STARTING POSITIONS WERE GENERATED. ....

3•6 ADDITIONAL STARTIbS POINTS WEPE PICKED FROM THE INITAL DISTRIBUTION.

0.4503? MINUTES WERE REQUIPED FOP STARTING. TOTAL ELAPSED TIME IS 0.46933 MINUTES.
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'ONWT CASK, 255 ENS RODS, SO 5148 BASKET, 5 W/O 52'35 VARIABLE PITCH"

GENERATION
GENEPATION K-EFFECTIVE

KENO MESSAGE NUMBER KS-132
1 7.36934E-01

KENO MESSAGE NUMBER K5-132
2 7.00540E-S1

5NO MESSAGE NUMBER E5-132
3 6.71687E-01
4 6.83887E-01
5 7.44438E-01
r 7.181E5E-01
7 C.75705E-S1
8 6.94194E-01
9 7.72562E-01

10 7.21756E-01
11 6.98534E-01
12 7.6120KE-01
13 7. 20594E-O1
14 6.57647E-01
15 7.81967E-01
16 7.31759E-_1
17 6.52070E-01
1I 7.26461E-01
19 7.31605-OS1
20 I.64178E-0O
21 6.9613,E-0I

22 7.46534K-S0
23 6.33256E-01
24 5.99nE5-S01
25 7.173865-01
26 6.87186E-01
27 6.91288E-01
28 7.178090-01
29 7.78846E-01
30 7.21974E-01
31 7.49391E-0I
32 7.20315E-I0
33 0.. 9597E_-01
34 7.05263K-SI

35 7.53469E-01
36 7.05465E-01
37 7.46440K-01
38 7.07186E-01
39 7.02359E-01

40 7.12597K-01
41 6.59774E-1I
42 R6.930K8-01

43 5.75648E-i0
44 7.06519K-SI
45 5.6626-9ESI
46 7.02685E-S1
47 6.90168E-01
48 7.1233EK-01
49 7.41267E-01
50 7.25287E-01
51 6.44596E-01
52 6.86745E-01
53 6.87129E-01
54 7.71959E0-1
55 7.77551E-01
56 7.34540E-01
57 7.52295E-01
58 7.-9056E- 1
59 7.02691E-0I
60 7.22375E-01
61 7.43714E-01
62 7.54102K-01
63 7.19153E-01
64 7.6439KE-SI
65 7.45281E-SI
66 5.90775E-Si
67 5.99713E-01
F8 7.4 n0004E-Si

59 7.17451E-SI
70 7. 25053E-c
71 6. 90406E-61
72 7. 3967K-i01
73 6.90716E-01
74 7.5I120E-01
75 7.51261E-01
76 7.15602E-01
77 7.38835E-01
76 7.37602E-01
79 5.91165E-01
80 7.01631E-S1
01 0.9157EK-1
82 6.72616E-01
62 7.54505K-I0
84 7.05137E-01
85 7.07948E-01
86 5.94415E-01
87 7.65713EK-O
88 7.61765E-01

NAC International

ELAPSES[ TIME
MINUTES

WAPITI.NG .... ONLY
4.97000E-SI

WARN ING .... ONLY
5.31833E-01

WAPRIING .... ONLY
5.6756nE-01
5.99500E-Si
5.3350KE-i1
6.65333E-S0
7.01157K-O1
7.350005-01
7.67167E-01
8.02833E-01
8.38500E-0I
8. 70500E-01
9.06167E-01
9.39167E-01
9.73000K-i0
1. 00600EK00
1.03983E+00
1.674675+00
1.I077E+010
1. 14 15 0E+00
1.17633E+00
1. 21017E+00
1.24500E+00
1.27883E+ 00
1. 31183E+00
1.34650E+00
1.38233E+00
1.41700E+00
1.45000E+00
1.48597E+00
1.51867E+00
1 . 5250+E00
1. 58 633E+10
1.52033E+00
1.65600E+00
1.68983E+00
1.72367E+00
1.77550E+00
1.79050E+00
1.82433E+00
1.85917E+00
1.893 00E+00
1.92700E500
1.095253E00

1.9947E5+011
2.02767E+00
2. 06233E5+0
2. 09533E+00
2. 13017E+00
2. 16400E5+00
2.19783E+00
2.23367E+00
2.26750E+00

2.30133EK+O
2. 33433EK+0
2. 26817E+08
2.4 n020E05.0

2.432563E +OC0)
2.46943E+00
2S. 50183E+0
2.53567E+K-
2 .56950E+00
2.60433E+00
2.63817E+00
2.67217E+00
2.70683E+00
2.74067+100
2. 773675+00

.8 0 n0E+001
2.84223E-0,
2.67533E-0
2.90833E,00
2.94217E+00
2.675005+00

3. 01167E+00
3.04833E+00
3.08133E+00
3.11417E+00
3.149005E00
3.18567E5+n
3. 20335-E+S

ý.2887E+I U0

3.39250E+00
3.42817E+05
3.46217EO00

AVERAGE AVG K-EFF MATRIX
E-EFFECTIVE DEVIATION K-EFFECTIVE

355 INDEPENDENT FISSION POINTS WERE GENERATED
1.6OOO00E+O0 0. 0005OE+09 0.0000OE+0-0

322 INDEPENDENT FISSION POINTS WERE GENERATED
1 .00000E+00 0. 300005E+00 0. 00000E+06

325 INDEPENDENT FISSION POINTS WERE GENERATED
6.71687E-0 i .000005E+00 0.00000E+00
6.77787E-01 6.10024E-03 0.00000E+00
7. 00004E-01 2.24944E-02 0. 00000E+00
7. 04543E-01 1 . 65405E-02 0. 000005E+I0
6. 99391E-01 1.38013E-02 0. 00000E+00
5.98525E-01 I.0 3085E-02 0.00000OE00
7.019102E-01 0. 42552E-02 O.n000000E+0
7.10683E-01 1.24463E-02 0.00000E+00
7.09333E-01 1.10593E-02 0.00000E+00
7.14520E-01 1.11691E-02 O.OOOOE+00
7.15072E-01 1.01179E-02 S.SO00ES+00
7.10287E-01 1.04024E-02 0.00005E+00
7.15801E-01 1.10437E-02 0.00000+E00
7.15941E-01 1.028795-02 0.00000+E00
7.12616E-01 1.05086E-02 0.0005OE+00
7.13481E-01 9.86793E-03 0.00000E+00
7.14547E-01 9.33041E-03 1. 00)000+OE
7.11749E-01 9.231143-03 0.00000E00
7.15927E-01 5.77031 -023 O.0000-E+C0
7.12708E-01 5.50866E-03 O.O0000-E+0
7.08924E-S0 8.93400E-03 0.00000E÷00
7.08486E-01 8.52951E-03 0.00000E+00
7.08873E-01 8.159415-03 0.00000E+00
7.07969E-01 7.:6415E-03 0.OOOOOE+O0
7.07302E-0i 7.57246E-03 0.06000E+00
7.077065-i1 7.2625-02 0.00000E+.0

7.10339E-01 7.48957E-03 0.50000E+00
7.10754E-01 7.22918E-03 0.00000E+00
7.11983E-01 7.086296-03 0.00000E+00
7.16226E-01 6.94032E-03 0.00000E+0I0
7.11414E-01 6.67769E-03 0.S005.0OE+
7.11121E-01 6.46550E-03 0.00000E+00
7.125520-01 6.39880E-03 0.00000E+00
7.12295E-01 6.21119E-03 0.000_0K+00

7.13270E-01 6.10951E-03 0.000.0E+00
7.12101E-01 5.93676E-02 0.00060E+00
7.126115-01 5.78431E-03 0.00000E+00
7.12805E-01 5.53004E-03 0.0O0000500
7.12425E-01 5.49C95E-03 0.000005+00
7.11840E-01 5.38Q57E-03 0.000.0E+0o
7.10982E-01 5. 2210E-03 0.0'000OE+00
7.11965K-SI 5.19C4E:-03 S.O00OSE+90
7.10182E-0I 1.12483E-03 0.00000E+00

7.10011E-01 5.00990E-03 O.000000E+0
7.09570E-0 4.91712E-03 0.00000E+00
7.0632E2-01 4.80943E-02 0.000005E00
7.10305E-01 4.75385E-03 0.OO005E+00
7.10617E-01 4.56424E-62 0.00000S+00
7.062765-01 4.76262E-03 0.000500E+0
7.08819E-S0 4.68809E-03 0.00000-E00
7.08394E-01 4.61489E-03 0.00000E+00
7.09616E-01 4.56747E-03 0.00000E+00
7.108981]-0 4.77354E-03 0. 00'005E+00
7.11336E-01 4.70472E-03 0.00000E+00
7.120615-01 4.0.705EC-02 0.0S'3000E+00
7.523845-01 4.60374E-03 0.00005E+00
7. 1214E-'1 4.52545E-53 0.000005+00
7.1285-S01 4.45019E-03 0.00000E+00
7.12520E-01 4.406225E-3 0.0OOOE+000
7.12773E-01 4.33465E-03 0.00000+E00
7.12878E-01 4.26428E203 0.00000E+00
7.13709E-01 4.27645E-03 0.00000:0E+
7.14210.-01 4.93775E-03 0.000005+O0
7.13844E-01 4.18707E-02 0.000005E+0
7.13611E-01 4.12o72E-03 0.00000+E00
7.14011E-01 4.065255-03 0.00000E+00
7.14052E-0 19.02719E-03 Q.0E0o0E+Io
7.14224E-01 2.9570E-03 0.0 000
7.13894E-01 3.910.5E-83 0.000oo0E+00
7.143222E-01 3.87414E-03 0.00000E+-0
7.14102E-01 3.82550E-03 0.00000+E00
7.14061E-01 1.772221-53 0.OO000 00
7.14707E-01 3.7596E5-03 0.00005E+0n
7.14719E-0S 3.72461E-03 0.00000E+O0
7.15041E-01 32.56655-03 O.O00000E00
7.15330E-01 3.65125E-03 0.O00000OO+
7.15016E-01 3.61715E-023 0.0000E+00
7.1447E-01 3. 57445E-03 O.00005E+00
7. 14552E-01 3.54120E-03 0.0000O0E+0
7. 1402BE-01 3.53573E-03 0C. 0000E+0
7.144066-01 3. 515175-03 0. 00000E+00

7 .1401E-01 3.4 60E-03 0 . 00000C E
7.143245-01 3.435325-02 0.000005E00
7.14087E-01 3.40245E-03 0.0O0005E+0041
7314871E-01 3.45246E-03 0.00000E+00
7.14886E-01 3.41211E-03 0.O0000E+00

MATRIX K-EFF
DEVIATION

. O00000E+00

O. 00000E+00

0. 0'3000'+E20
0 . ('200050E+00

0. 00020OE '0'
0. 00000E+00
0. 00000E+O0
0. 000005+00
0. 000-OOE+O
O. 00000E+00
O.O000OE+00

0. 00000E+00O:O00OOE+O00
O.OOOOOE÷+O0
O. OOOOOEO00
0.0O0000E+00
0. 0000E+00

0. 00000E+00
0.00O000E+00
0. 00000E+00
0. 000005+0'S

0. 00000E+00
0'. 00500E+00
0. 00000E+00

0.00000E+00
0.0OO000E+OO
0. 00000E+OO

0. 00000E+00
'. 0000'E+00
0. 00000E+O0
0. 00000K-So0
0. 00000E-00

0. 00000E+00
0. 00000+00
0. 000005+00
0. 00000E+00
0. OO00E+00
0. 00000E+00
0. 00000E+00
0. 00000E+00
0. 00000E+00
S. 000005E00
O.00000E+00
0.00000E+00
0. 00000E+00

0.05000E+00
0. 00000E+ 00
O. 00000E+00
0. 00000E+00
0. 00000E+00
0. 00000E+00
0. 00000E+00
0. 00000E+00
0. 00000E+00
0O. O00OOE+ 0O
0. 0000OE+00
0. 00000E+00

0. 00000E+00
2. 00O00E+00
0. 000 00E+÷00

0. 00000E+000. 0000E+OO
O.O6000E+OO
0. O00000E00
0. OO0OOE+OO
O.00000OSE+
0. 00000E+00
0 . 000015E+00

0. OOnOE + 00'

01. 00 C0'(35n + OS)
0. 000'005+000. 00000E+00
0. 00000E+00
0.00000E+O0

0.OO0OOE+OO
0. 00000-E00
O. O0000E+OO-

0. 00000E-000. 00000E-00
0. 0000E+00
0. 00000E+00
0. 0000iE+00

0. 00000E+000. 000 00E+ 00
0. 00000E+00
0. 00000E+00

0.00000E+00

O. 00000E+00
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89

90
91
92
93
94
95
96
97

EE0O MESSAGE
98
99

100

101
102
103

0.91396E-01
77.56111E-01

6.92488E011
6.774 046E-91
6.75274E-01
7. 41337E-01
6.86783E-01
7.193900-01
6.90724E -01

NUMBER K5-072
6.201956-01

6.48745E-01
7.7 067 7E-01

7.08621E-01
7.173916-01
7.572' 9E-_I

3.49600E+00
3.5280(E1+00
3.56283E+00
3.59850E+00
3.63150E+00
3.964 33E+00
3.69733E+00
3.73217E+00
3.76783E+00

WARNING . ..... ONLY
3. 80167E+00
3.83833E++00
3.406950E+00

3.90417E+00
3.93717E+00
3.97200-+00

7.14016E-01

7.15088E-01
7.14834E:-01
7.14419E-01
7.13988E-01
7.14285E-01
7.13989E-01
7.14047E-01
7.13696E-01

386 INDEPENDENT
7.1272-E-01
7.12062E-01
7.12659E-01
7.12619E-01
7.12671E-01
7.13113E-01

3.38345E-03
3.37766-503
3.34933E-03
3.33791E-03
3.32893E-03
3.300946-03

3.28355E-03
3. 24894E-o3
3.23363E-03

FISSION POINTS WERE
3.34472E-03
3.37513E-03
3.39346E-03
3.35925E-03
3. 32591E-03
3.32332E-03

0.00000E+÷00
0.100000g+00
0. 0090 00E00
0.O00 00g + 00
O.O0000E+O0

0. O00000 E+ O0
0. 00000E+00
0.000006+00
0O.00000E+0

GENIEP-ATED
O.O0000E+O0
0.000006+00
0.O0000E+00

0.000006+00

0. 00 06O)+ 00
0.00000+E00
0.000006+00

0. 00 000 E+ 00
0. 000006+;00

0. 00000E+00
0. O0000('6O00

0. 00000E+O0
0. 0000E0+ 00

0. 00006E+0

0. 00000E+00
(. O',0O00E+00
0. 00000E+00. O~j1)OOE+O0j

o0. O0000E+Or,

KENO MESSAGE NUMBER K5-123

NAC International

EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENEPATIONS.

6.6.4-72



NAC-LWT Cask SAR
Revision 43

January 2015

"LWT CASK, 25 BWS RODS, NO BWR BASKET, S W/O U235 VARIABLE PITCH"

LIFETIME - 2.16183E-04 I OR - 2.12962E-K6 GENERATION TIME - 1.13659E-04 ý OR - 8.29443E-07
NU BAP. - 2.42979E+00 + OR - 2.35841E-04 AVERAGE FISSION GROUP - 2.374-9E+01 + OR - 3.3355(E-02

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION - 0.89997E-02 I OR - 8. 255`4E-04

NO. OF INITIAL
GENERPATIONS

SKI PPED

3

4

5

6

7

8

9

10

11
II
12

17

22

27

32

37

42

47

52

57

62

67

72

77

82

87

92

NO. OF INITIAL

AVERAGE
K-EFFECTIVE

0.71353

0.71383

0.71351

0.71347

0.71383

0. 71403

0.71341

0.71332

0.71348

0.71296

0.71320

0. 71321

0.71502

0. 71347

0.71303

0.71395

0.71596

0.71732

0.71435

0.71361

0.71221

0.71038

0.70755

0.709C3

0.70378

0.70244

+ G

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

" OR

+ OR

+ OR

+ OR

+ OR

" OR

" OR

+ OR

+ OR

" OR

+ OR

6/ PER CENT
DEVIATION CONFIDENCE INTERVAL

- 0.00333 0.71020 TO 0.71686

- 0.00335 0.71048 TO 0.71718

- 0.00337 0.71015 TO 0.71688

- 0.00340 0.71006 TO 0.71687

- 0.00342 0.71041 TO 0.71725

- 50.0345 0.71058 TO 0.71748

n D.10343 0.70998 TO 0.71684

- 0.00347 0.70986 TO 0.71679

- 0.00350 0.70998 TO 0.71698

- 0.00350 0.70946 TO 0.71646

- 0.00348 0.70972 TO 0.71668

- 0.00360 41.70961 TO 0.71661

-0.00365 0.71137 TO 0.71868

- 0.00377 0.70970 TO 0.71724

- 0.05305 0.709(08 TO 0.71698

- 0.00425 0.70970 TO 0.71820

- 0.00451 0.71145 TO 0.72047

- 0.00468 0.71264 TO 0.72200

- 0.00473 0.70962 TO 0.71908

- 0.00524 0.70838 TO 0.71885

- 0.00567 0.70654 TO 0.71789

- 0.00045 0.70394 TO 0.71683

- 0.00733 0.70023 TO 0.714R3

- 0.0:975 0.70088 TO 0.71838

- 0.01015 0.69363 TO 0.71392

- 0.01376 0.68868 TO 0.71620
"LWT CASK, 25 BWR

05 PEE CENT
CONFIDENCE INTERVAL

0.70687 TO 0.72019

0.70713 TO 0.72053

0.70678 TO 0.72025

0.70666 TO 0.72027

0.70699 TO 0.72067

0.70-1713 TO 0.72093

0.70655 TO 0.72027

0.70639 TO 0.72025

0.7U648 TO 0.72048

0.70596 TO 0.71996

0.70625 TO 0.72015

0.70601 TO 0.72041

0.70772 TO 0.72233

0.70593 TO 0.72101

0.70512 TO 0.72094

0.70545 TO 0.72244

0.70694 TO 0.72498

0.70797 TO 0.72668

0.70488 TO 0.72381

0.70314 TO 0.72408

0.70087 TO 0.72356

0.00749 TO 0.72328

0.00290 TO 0.72220

0.69213 TO 0.72713

0.68348 TO 0.72407

0.67492 TO 0.72996
RODS, NO BWR BASKET,

95 PER CENT
CONFIDENCE INTERVAL

0.65549 TO 0.75228

99 PER CENT NIUMBER OF
CONFIDENCE INTERVAL HISTORIES

0.70354 TO 0.72352 40000

0.70378 TO 0.72388 39600

0.70341 TO 0.72362 39200

0.70325 TO 0.72368 38800

0.70357 TO 0.72400 38400

0.70369 TO 0.72438 381100

0.70312 TO 0.72370 37600

0.70293 TO 0.72372 37200

0.70298 TO 0.72398 36800

0.70246 TO 0.72345 36400

0.70277 TO 0.73363 34400

0.70241 TO 0.72401 32400

0.70407 TO 0.72598 30400

0.70216 TO 0.72478 28400

0.70117 TO 0.72489 26400

0.70120 TO 0.72669 24400

0.70244 TO 0.72948 22400

0.70329 TO 0.73136 20400

0.70015 TO 0.72854 18400

0.69790 TO 0.72932 16400

0.69520 TO 0.72923 14400

0.69104 TO 0.72973 12400

0.68557 TO 0.72953 10400

0.68338 TO 0.73587 8400

0.67333 TO 0.73422 6400

0.66116 TO 0.74372 4400
5 W/O U235 VARIABLE PITCH"

GENEPATIONS AVERAGE
SKIPPED K-EFFECTIVE DEVIATION

97 0.70389 + OR - 0.02420

67 PER CENT
CONFIDENCE INTERVAL

0.E7969 TO 0.72808

99 PER CENT
CONFIDENCE INTERVAL

0.63130 TO 0.77647

NUMBER OF
HISTORIES

2400
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"LWT CASK, 25 BWR RODS, NO BWP. BASKET, 5 W/o U235 VARIABLE PITCH"

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RUN.

THE LINE REPRESENTS K-EFF = 0.7125 OP - 0.0033 WHICH OCCURS FOR 103 GENEPLATIONS RUN.
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"LWT CASK, 25 BWR RODS, NO BWR BASKET, 5 W/O U235 VARIABLE PITCH"

GROUP FISSION UNIT REGION FISSION1S PERCENT
FRACTION DEVIATION

1 0.0f27 1.92049E-03 7.9551

L 0.0119 8.47839E-03 2.3005

3 0.0124 8.H87829E-03 2.4641

4 0.10051 3.61159E-03 3.2896

5 0.0017 1.24621E-03 1.8610

6 0.0014 1.00221E-03 1.6885

7 0.0012 8.32696E-04 2.1601

8 0.0009 6.32962E-04 2.3808

9 0.0011 8.12195E-04 3.1579

10 0.0024 1.71284E-03 3.3921

11 0.0052 3.71633E-03 2.9123

12 00066 4.74161E-03 3.6874

13 0. 0063 4.51110E-03 4 . 4310

14 0.0052 3.72684E-03 3.9334

15 0.0013 9.07042E-04 6.3377

16 0.0008 5.46759E-04 7.0791

17 0.0012 8.73620E-04 11.1197

18 0.0018 1.28315E-03 10.7961

19 0.0023 1.65015E-03 8.1758

20 0.0096 6.86870E-03 4.2910

21 0.0052 3.76837E-03 7.3940

22 0.0137 9.74644E-03 4.5119

23 0.0891 0.35829E-02 1.7811

24 0.2522 1.79948E-01 1.0626

25 0.2261 1.C1345E-01 1.0192

26 0.2579 1.84035E-01 0.6679

27 0.0745 5.31486E-02 2.3429

SYSTEM TOTAL = 7.13527E-01 0.4666

ELAPSED TIME 3.97283 MINUTES

PANIDOM NUMBER= 6ECC71283DC6

SKIPPING 3 GENERATIONS

ABSORPTIONS PERCENT LEAKZAGE PERCENT
DEVIATION DEVIATION

1.55933E-03 4.6601 0.00000E+U0 0.0000

5.24441E-03 1.6315 0. 00000E+00 0.0000

3.70902E-03 2.3493 0.000006E00 0.0000

1.73880E-03 3.1541 0.O0000E+00 0.0000

1.25950E-03 1.6420 0.00000E+00 0.0000

2.17782E-03 1.6503 0.00000E-00 0.0000

2.77279E-03 1.9339 O.00000E+00 0.0000

2.54617E-03 2.1997 0.0000nE+00 0.0000

3.22371E-03 2.3339 O.O0000E+00 0.0000

5.74338E-03 2.3470 0.00000E+00 0.0000

6.87449E-03 2.1449 0. 00000E+00 0. 0000

8.82059E-02 2.7710 0.00000E+00 0.0000

9. 69352E-03 2.7547 0.OOOO0E+00 0.0000]

1 . 36090E-02 2.0671 0. 0O0E+0O0 0.0000

4.51955E-03 3.1016 O.O0000E+00 0.0000

2.57548E-03 3.9213 0.00000E+00 0.0000

1.64378E-03 5.2113 O.O0000E+U0 0.0000

1.66254E-03 5.4296 0.000006E+0 0.0000

2.73285E-03 3.5998 0.00000E+00 0.0000

1.04665E-02 2.3819 0.00000E+00 0.0000

4.49843E-03 3.9745 0.00000E+00 0.0000

1.12421E-02 2 . 5474 0. 00060E+c00 0.0000

8. 04147E-02 0.891 0. 000006E+00 0. 0000

2.20900E-01 0.5136 0. 00i0006E+-0 0. 0000

2.13349E-01 0.4255 0.00000E+00 0.0000

2.71962E-01 0.4119 0.000006-00 O.SOS

9.70387E-02 0.6775 0.0000060E+00 0.0000

1.00207E+00 0.1233 0.000006+00 0.0000
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"LWT CASK, 25 BWR RODS, NO BW8 BASKET, 5 W/O UIT35 VARIABLE PITCH"

0.5076 TO 0.6276
0.6276 TO 0.6476
0.6476 TO 0.6S76
0.K676 TO 0.6876
0.6876 TO 0.707K
0.7076 TO 0.7276
0.7276 TO 0.7476
0.747( TO 0.7676
0.7676 TO 0.7676

0.607K TO 0.6270
0.6276 TO 0.6476
0.6476 TO 0.6676
0.6676 TO 0.6876
0.6876 TO 0.7076
0.7076 TO 0.7276
0.7276 TO 0.7476
0.7476 TO 0.7676
0.7676 TO 0.7876

0,.0076 TO 0.6276
-.6276 TO 0.6476

0.6476 TO 0.6676
0.6676 TO 0.6876
0.6876 TO 0.7076
0.7076 TO 0.7276
0.7276 TO 0.7476
0.7476 TO 0.7676
0.7676 TO 0.7876

0.6076 TO 0.6276
0.6276 TO 0.6476
0.6470 TO 0.6676
0.6676 TO 0.6876
0.6876 TO 0.707C
0.7076 TO 0.7276
0.7276 TO 0.7470
0.7476 TO 0.7676
0.7676 TO 0.7876

FREQUENCY FOR GENEPATIOTS 4 TO 103

FREQUENCY FOR GENEPATSOIOS 29 TO 103

FREQUENCY FOR GENERATIONS 54 TO 103

FREQUENCY FOR GENEFATIONS 79 TO 103

CONGRATULATIONS! YOU HAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH KENO V IN 3.-7233 MINUTES
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6.6.5 TRIGA Fuel Elements

This section contains abbreviated output files from the most reactive non-poisoned and poisoned

basket configurations for TRIGA fuel elements, and a sample benchmark case for TRIGA fuel.
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Figure 6.6.5-1 Summary of CSAS Input/Output for NAC-LWT with TRIGA Fuel
Elements - Most Reactive Nonpoisoned Basket Configuration

PRIMARY MODULE ACCESS AND INPUT RECORD I SCALE DRIVER - 95/03/29 - Oq:06:37
MODULE CSAS25 WILL BE CALLED

TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER - TOLERANCE

27GROUPNDF4 INFHOMMEDI UM
-FUEL
U-235 1 0.0 2.3049E-04 END
U-238 1 0.0 9.8008E-05 END
ZR 1 0.0 8.7748E-03 END
H 1 0.0 1.4040E-02 END
920 1 0.7454 293.0 END

CLAD, BASKET, AND CASK
SS304 2 1.0 293.0 END
'CASliSTER INTERNAL MODERATOR

H90 3 1.0 293.0 END
'ZIRCONIUM ROD
ZR 4 1.0 293.0 END
'GRAPHITE REFLETOR

C 5 1.0 293.0 END
;LEAD SHIELD
PB 6 1.0 293.0 END
'NEUTRON SHIELD
H20 7 1.OE-20 293.0 END
'CASK EXTERNAL MATERIAL
20 8 I.OE-2R 293.0 END

'END FITTING FOR FUEL ELEMENT
SS4 9 0.337137 293.0 END
H20 9 0.662863 293.0 END
'SECOND FUEL MATERIAL FOR UN-CATIISTERED
U-235 10 0.0 9.05298OE-4 END

U-238 10 0.0 3.849480E-4 END
.R i0 5.0 3.440510E-2 END

H 10 0.0 5.514425E-2 END
'SECOND END-FITTING MATERIAL FOR UN-CANIISTERED FUEL
2S304 11 0.337137 293.0 END
H20 11 DEN=0.662863 1S.E-0 293.0 END
'CASK INTERIOR MODERATOR MATERIAL
H20 12 l.OE-20 293.0 END
END COMP
MORE DATA
RES=IS CYLINDER 1.8224 DAJ(10)=9.52196E-01
END MORE
TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER * TOLERAICE
READ PARAM TME=170.0 GEN=403 NPG=lGSU RUN=YES PLT=NO

TBA=2.0 END PAP.AM
READ GEOM
UNIT 1
COM= 'TRIGA FUEL (SMEARED)'
CYLINDER 1 1 3.9877 60.959 0.001
UNIT 5
COM='3.38 in Width / 0.18 in Thickness DIVIDER CENTER STACK (SEALED)'
CUBOID 2 1 2P4.2920 0.7112 0.0 +74.29 -8.25
UNIT C
COM='3.38 in Width / 0.24 in Thickness DIVIDER OUTSIDE STACK (SEALED)'

CUBOID 2 1 2P4.2926 0.6096 0.0 +74.29 -8.255
UNIT 7
COM- ' SEALED CANIISTER'
CYLINDER 12 1 3.9878 +60.96 0.0
HOLE 1 0.0 0.0 0.0
CYLINDER 2 1 4.1029 +93.50 -1.27
CYLINDER 12 1 4.1529 +74.29 -8.255
UNIT S0

COM='TRIGA ELEMENTS I14 Top of 3.38 in x 3.38 in OPENING (SEALED)'
CUBOID 12 1 2P4.2929 2P4.2926 ±74.29 -8.295
HOLE 7 0.0 0.1396 0.0
UNIT 11

COM='TRIGA ELEMENTS IN Bottom of 3.38 in 3.38 in OFENING (SEALED)'
CUBOID 13 1 2P4.292- 2P4.2296 ±74.29 -8.255
HOLE 7 0.0 -0.1396 0.0
UNIT 12

COM=-TRIGA ELEMENTS IN Bottom Right of 3.30 in x 3.38 in OPENING (SEALED)'
CUBOID 12 1 2P4.2926 2P4.2926 +74.29 -8.255
HOLE 7 +0.1396 -0.1399 0.0
UNIT 13
COM-.='TRIGA ELEMENTS IN Top Right of 3.38 in 3.3r in OPENING (SEALED)'
CUBOID 12 1 2P4.2926 2P4.292E ±74.29 -8.255
HOLE 7 10.1396 L0.1396 0.0

UNIT 14
COM='TRIGA ELEMENTS IN Bottom Left of 3.3x in : 3.3& in, OPENING (SEALED)'
CUBOID 12 1 2D4.2926 2P4.?529 +74.19 -8.255
HOLE 7 -0.1399 -4. 139C 0.

UNIT 1S

COM='TRIGA ELEMENTS IT Top Left of 3.39 in --E 2.30 n OPE1JNIG (SEALED)'
CUHOID 12 1 294.292f 2P4.2924 .74.29 -0.255

HOLE 7 -0.1396 ±0.1396 q .0
UNIT 10

COM-.TRIGA BASKET 3.39 in n 3.30 in CENTER OPENING (SEALED)'
CUSOID 12 I 2P4.2926 2P4.2926 +74.29 -x.255

UNIT 20
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COM-'CENTER COLUtS-N4 OF THREE OPENINGS W/ 0.28 in plate (SEALED)
APRAY 1 -4.2926 -13.589 -8.255
REPLICATE 2 1 4R':'.7112 210.0 1
UNIT 21
COM- 'LEFT OUTSIDE COLUMIN OF TWO OPENINGS W/ 0.12 in plate (SEALED)'
ARRAY 2 -4.2926 -RO89 -S.255
REPLICATE 2 1 0.0 0.3048 2RY.3048 2P0.0 1
UNIT 22
CON- 'RIGHT OUTSIDE COLU[IN OF TWO OPENINGS a! 0.12 in plate (SEALED)
ARFRAY 3 -4.292" -0.89 -8.255
REPLICATE 2 1 0.3048 0.0 2R0.3048 2R.0. 1
UNIT 30
COM='NAC-LWT T9IGA BASKET (SEALED)
CYLINDER 12 1 17.1 +74.28 -8.255
HOLE 20 5.0 0.0 0.0
HOLE 21 -9.2974 0.0 0.0
HOLE 22 +9.2974 0.0 5.0

CYLINDER 2 1 18.9103 +74.93 -8.880
CYLINDER 6 1 33.4649 +74.93 -8.880

CYLINDER 2 1 36.5188 +74.93 -8.890
CYLINDER 7 1 49.1227 +74.93 -H.890
CYLINDER 2 1 49.81221 +74.93 -8.890
CUBOID 8 1 4P49.8221 +74.93 -8.890
UN8IT 41
COM- 'TRIGA FUEL ELEMENT'
CYLINDER 4 1 0.2858 2P19.05
CYLINDER 10 1 1.H224 2P19.05
CYLINDER 5 1 1.8224 2P27.7368
CYLINDER 2 1 1.8771 2P27.7368
CYLINDER 11 1 1.8771 2P36.703
UNIT 45
COMP-'3.3 in Width / 0.28 in Thickness DIVIDER CENTER STACK'
CUBOIID 2 1 2P4.2926 0.7112 0.0 2P36.703
UNIT 46
COM-'3.38 in Width / 0.24 in Thickness DIVIDER OUTSIDE STACK'

UBOLD 2 1 2P4.2926 0.6096 0.0 2P36.703
UNIT 5D
COM-TRIGA FUEL ELEMENTS IN Top of 3.38 in x 3.38 in OPENING'
CUHOID 12 1 2P4.2826 2P4.2926 2P36.703
HOLE 41 '1.8772 +2.4154 0.0
HOLE 41 -1.8772 +2.4154 0.0
HOLE 41 -1.8772 -1.3389 0.0
HOLE 41 +1.8772 -1.3389 0.0
UNIT 51
COM=-TRIGA FUEL ELEMENTS IN Dottom of 3.38 in x 3.38 in OPENING'
CUSOID 12 1 204.2926 2 94.2926 2036.703
HOLE 41 +1.8772 -2.4814 0.0
HOLE 41 -1.8772 -2.4154 0.0
HOLE 41 -1.8772 +1.3389 0.0
HOLE 41 +1.8772 +1.3389 0.0
UNIT 52
COMN-TRIGA FUEL ELEMENTS III Botton Right of 3.38 in + 3.38 in OPENING'
CUHOLD 12 1 2P4.2826 2P4.2926 2P36.703
HOLE 41 +2.4154 -2.4154 0.0
HOLE 41 +2.4154 +1.3389 0.0
HOLE 41 -1.3389 -2.4154 0.0
HOLE 41 -1.3389 +1.3389 0.0
UNIT 53
COM-TRIGA FUEL ELEMENTS IN Top Right of 3.38 in - 3.38 in OPENING'
GUUOID 13 1 204.2926 2P4.2926 1036.703
HOLE 41 +2.4154 +2.4154 0.0
HOLE 41 +2.4154 -1.3389 0.0
HOLE 41 -1.3389 +2.4154 0.0
HOLE 41 -1.3389 -1.3389 0.0
UNILT 54
COM-'TRIGA FUEL ELEMENTS IN Bottom Left of 3.38 in x 3.38 in OPENING'
CUBSOD 12 1 2P4.2926 2P4.2926 2P36.703
HOLE 41 -2.4154 -2.4154 0.0
HOLE 41 -2.4154 +1.3389 0.0
HOLE 41 +1.3369 -2.4154 0.0
HOLE 41 +1.3389 +1.3389 0.0
UNIT 55
COM-TRIGA FUEL ELEMENTS IN Top Left of 3.38 in n 3.38 in OPENING'
CUBOID 12 1 2P4.2926 2P4.2912 2P36.703
HOLE 41 -3.4154 +2.4114 0.0
HOLE 41 -2.4154 -1.3389 0.0
HOLE 41 +1.3389 +2.4154 0.0
HOLE 41 +1.3389 -1.3389 0.0
UNIT 56
COM='TRIGA BASKET 3.38 in x 3.38 in CENTER OPENING'

cUNOLD 12 1 2P4.2926 204.2926 2036.703
UNIT 60
COMN-CENTER COLUI'5 OF THREE OPENINGS ./ 0.28 in plate'
ARRAY 11 -4.2926 -13.589 -36.703
REPLICATE 2 1 4R0.7112 260.0 i
UNIT 61
COM=-LEFT OUTSIDE COLUNI OF TWO OPENINGS a! 0.12 in plate'
ARRAy 12 -4.2926 -8.89 -36.703
REPLICATE 2 1 0.0 0.3048 2R0.3048 2R0.1
UNIT 62
COM-'IGHT OUTSIDE COLUMNU OF TWO OPENINGS w/ 0.12 in plate'
ARRAY 13 -4.2926 -8.88 -36.703
REPLICATE 2 1 0.3048 0.0 2R0.3048 2R0.0 1
UNIT 70
COM='NAC-LWT TRIGA BASKET'
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CYLINDER 12 1 17.1 2P36.T03
HOLE 60 0.0 0.0 0.0
HOLE 61 -9.2974 0.0 '.0
HOLE 62C 9.274 ' C.9 ..
CYLINDER 2 1 18.9103 2P37.338
CYLIJNDER r 1 33.4645 2P37.330
CYLINDER 2- 1 36.5190 2637.33e
CYLINDER 7 1 49.2227 2_37.336
CYLINDER 2 1 4 . 82' 1 '637.338
CUSOID 8 1 4P49.0221 2P37.336
UNIT 80
COM= 'SINMPLIFIED LID STRUCTURE NAC-LWT'
CYLINDER 2 1 36.5106 2P14.1351
CYLINDER 9 5 40.0221 2114.1351
CUBOID 8 1 4P49.8221 2P14.1351
UNIT 81
COM=-SIMPLIFIED CASK BOTTOM STRUCTURE NAC-LWT'
CYLINDER 6 1 26.3525 2P3.81
CYLINDER 2 1 36.61c 8 +13.97 -12.7
CYLINDER 0 1 49221 +13.97 -12.7
CUBOID 8 1 4P49.8221 +3.97 -12.7

GLOBAL UNIT 82
COM='STACK OF S BASKETS III CASK'
ARA_ 20 -49.0221 -49.8221 -221.3

END GEOM
READ ARRAY
ARA=1 NU0=1 fITUY=5 NUZ=1 FILL 10 5 16 5 11 END FILL
ARA=2 NUY=1 17UY=3 NUZ=1 FILL 13 6 12 END FILL
AP,A-3 NUX1-I NUY-3 NUZ=I FILL 55 6 14 END FILL
APA= 1 NUYS ((SY-1 NU-1= FILL 50 45 50 45 51 END FILL
APA=12 NUX=i NUY=3 NUZD- FILL 53 46 52 EID FILL
ARA=13 N52=1 NUY=3 NUZ=1 FILL 55 46 54 END FILL
AAS 20 NUY-= NUY=i NUZ=7 FILL 81 IN 3R70 30 80 END FILL
END ARRAY
READ BOUNDS ALL=MIR END BOUNDS
READ PLOT
TTL= Y-Y PLOT OF CASK (CANISTER ELEVATION)'
SCR=YES PIC-MAT LPI-10
UA:i-1.0 VDN=-1. N0OA=HOS
YUL=-50.S YUL-50.0 ZUL=94:.352
XLR=51.0] YLR=-50.0 ZLR=549.352 END
TTL= 'Y-Y PLOT OF BASKET (CANISTER ELEVATION)'
SCR-YES PIC=-)4.T LPI=1O
UAY:=1.0 VDN--1.0 NA0:=H82
XUL=-57.' YUL=-7.2 ZUL-549.352
XLR=17.2 YLR--17.2 ZLR=149.352 END
TTLi-'-Y PLOT OF BASKET (CAVITY MlID PLANJE)'
SR =YES PIC-MAT LPI=IO
UA-1=0 5511 1.0 D NS0-BSO
MUL=-17.? YUL-57.2 ZUL=0.O
XLRP 7.2 LR=-17.2 ZLR=0.0 END
TTL=!X-Y PLOT OF CENTER OPENING (CANISTER ELEVATION)'

SCR=YES PIC=MAT LPI=10
UAXS .O VDN-]1.9 NA92-905
XUL-7.0 YRUL 7.: ZUL-149.352
XLRB7.0 LR-P7.0 ZLR=149.352 END
TTL- X- PLOT OF PERIPHERAL OPENING (CANIISTER ELEVATION),

SCR= YES PIC MAT LPI-10
UR4-1.0 VDN--1.0 NAX':=80O
XUL=-7.0 YUL-16.0 ZUL-149.352
YLR-7.O YLR=4.0 ZLR=149.352 END
TTL='Y-O PLOT OF BASKET (CENTER OF FUEL ELEMENTS,CAIIISTER ELEVATION)'
SCR=YES PIC-MAT LPI=0O
VAY1-=.S WDN=-I.O NAX-800
YUL=2.12 YUL=-14.0 ZUL-186.69
YLR-2.12 YLR--4.5 ZLR=152.014 END
TTL 'I-Z PLOT OF BASKET (CASK)'
SCR-YES PIC=MAT LPI=10
VAl-i . (DN=- 1.0 NAY=HS00
YISL-2. 52 YUL=-5( ZUL=250
'LR=2.12 YLR=+51 ZLR=-50
END PLOT
END DATA

SECONDARY MODULE 090008 HAS BEEN CALLED.

MODULE 000008 IS FINISHED. COMPLETION CODE 6. CPU TIME USED 0.88 (SECONDS).

SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE O)O002 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 9.72 (SECONDS).

SECONDARY MODULE 000009 HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE S. CPU TIME USED 718.10 (SECONDS).

MODULE CSAS25 IS FIIISHED. COMPLETION CODE 0. CPU TIME USED 729.96 (SECONDS).
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ccccCCCCCC SSSSSSSS0SS
CCCCCCCCCcC 0S0SSSSSSSS0S0 S
02 CC S S S
CC SS
c c s s
cc S SSSSSSSSSSS
C C SSSSSSSSSSSS
CC SS

CC 0S
cc SO
CC CC SS SS
CCCCCCCCCCCCC SSSSSSSSSSSSS

CCCCCCCCCCC SSSSSSSSSSS

SSSSSSSSSSS CCCCCCCCCCC
SSSSSSSSSSSSS CCCCCCCCCCCCC
0S SS CC CC
SS CC

S CC

S 0SSSSSSSSSS CC
SSSSSSSSSSSS Cc

SS cc
SS CC

SS SS CC CC
SSSSSSSSSSSSS CCCCCCCCCCCCC

SSSSSSSSSSS CCCCCCCCCCC

11i 222222222222
22222222 2-21

1112

8i 22
11 22
50 22

II 22
1 2 22

11111111 22222222`2222
I111111 2222222'222222

000000 5555555555555
000000000 5555555555555

00 00 55
00 00 55
00 00 55
00 00 555055555555
00 00 5555555555555
00 00 55
00 00 55

00 00 55 55
000000000 5555555555555
0000000 55555555555
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AAAAAAAAA SSSSSSSSSSS z_2222200000 S 0 2222222 2

AA AA S0S 5S 2'
AA AA S0
AA AA S0
AAAAAAAAAAAAA S'SSSSSSSSSS
AAAAAAAAAAAAA SSSSSSSSSSS0 2
AA AA 00 22
AA AA SS 22
AA AA SS 5S 22
AA AA SSSSSSSSSSSS0 2"2222222222
AA AA SSSSSSSSSSS 22222222222

AAAAAAAAA LL EFEEEEEEEEEEE
AAAAAAAAASA LL EEEEEEEEEEEEE

AA AA LL EE
AA AA LL EE
AA AA LL EE
AAAAAAAAAAAAA LL EEEEEEEEE
AAAAAAAAASAAA LL EEEEEEEEE
AA AA LL EE
AA AA LL EE
AA AA LL EE
AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE
AA AA LLLLLLLLLLLLL SEEEEEESEEEEE

// 33333333333 2 000000
// 3333333333333 00'06 000000

1/ 33 33 00 C0

// 33 00 00
// 33 00 00
/3 323 00 0

// 333 00 00
// 33 00 300

3/ 32 05 00

// 22 33 00 00
// 3333333233333 000000000
/ 333333333332 0000000

33333333333 33333333333
3333323333332 3333333333232
33: 22 3 33 33

* .233 33
* .233 33

333 333
333 333

: .233 33
: .233 33

: 33 33 33 33
2332333333333 3333333333323
3332333333 233333333322
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5555555555555
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5555555555555
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55555055055555
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ppppPpOppppE CCCCCCCCCCC
pppppPPpppPPp CCCcCCCCCCCCC

pp pp cc cc
PP PP CC
pp pp cc

ppPPPPpppp CC
--------- pppppppppppp cc

pp cc
pp CC
PP CC CC
PP CCCCCCCCCCCCC

pp 0ccccccccc~c

// f,999909999 888888888888
// 99099990009999 8888898500808

// 99 99 88 88
// 99 99 88 88

// 99 99 88 88
// 999999999999 88888888888

// 999999999999 88888888888

0/ 99 88 88
// 99 88 88

// 99 88 89
0/ 9999999099999 888890888

/ 999999999999 88888888888

5555555555555 88888888888
5555555555555 8888888888888
55 88 88
55 88 88
55 88 88
555555555555 88888888888
5555555555555 88888888888

55 88 88
55 88 em

55 55 88 88
5555555555555 9888888888988

55555555555 98888888888

NAC International 6.6.5-5



NAC-LWT Cask SAR January 2015
Revision 43

SSSSSSSSSSSD CACC CIAC LL EEEEEEEEEEEEE PPPPP FPPPFPP l C ICCCCCCCC

SSSSSSSSSSS C C C AA LL EEEEEEEEEEEEE PPPFRFPPPRPP CCCCCCCCCCCCC
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SSSSSSSSSSSS CC AAAARRAAR LL EEEEEEEEE - ----- PPPPPPPPPPP CC

5SSSSSSSSSSS CC AAAAAAAAAAARA LL EEEEEEEEE - PPFPPPPFPP P CC
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S.SSSSSSSSS CCCCCCCCCCC PA PA LLLLLLLLLLLLL EEEEEEEEEEEEE PR CCCCCCCCCCC

PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3 ....

PROGRAM: CSAS

.... CREATION DATE: 13/08/96R

VOLUME: ENS

LIBRARY: G:\SCALE43\WINNT\EXE

PRODUCTION CODE: CSAS

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 12/30/98

TIME OF EXECUTION: 05:33:58

TRIGA - PREP. FLOOD CANISTER - 2 ROD FILLING CANISTER I TOLERAINCE

" PROBLEM PARA1METERS""

LIB 27GROUDNDF4 LIBRAPY
.E*:X 12 MIXTURES
MSC 2I COMPOSITION SPECIFICATIONS
IZM I MATERIAL ZONES
GE INFHOMMIEDIUM GEOMETRY
MORE 1 0/1 [l0 NOT READ/READ OPTIONAL PARAMETER DATA
MSLN 0 FUEL SOLUTIONS

. PROBLEM GEOMETRY ...

INFINITE HOMOGENEOUS MEDIUM""
MFUEL I MIXTURE O. OF THE INFINITE HOMOGENEOUS MEDIUM

-. SPECIAL PARAIIETERS ....

ISB 8 ORDER cF ANGULAR OUADRATURE
TIM 2R0 INNER ITERATIOS MAXIMUM
ICM 25 OUTER ITEPRATIOG1 MAX, IMUM
DUF 1.0000E+5D0 SIZE FACTOR FOR SPATIAL MESH
EPS 1. 0DD00E-04 OVERALL PROBLEM CONVERGENCE
PTC 1.00000E-C4 SCALAR FLUX CONVERGENCE
BEL 1.44'089E00 BUCKLING FACTOR
IuS 0 THERMAL UpSCATTER SCALING
BAL FINE BALANCE TABLE PRINT FLAG
DX 0. 50000E+00 BUCELING HEIGHT
[Z 5.00000E+00 BUCKLINIG DEPTH
I Pj1 5 DI FFUJS I C,, COEFFICIENT OPTION
FEE F LOGICAL SUIT NIUMBER TO READ FLUX GUESS
FWR -I LOGIAL UIT DUMSIBER TO WRITE FLUX GUESS
HSH m251 IINUMBER CF IIJTERVALS FOR RES. IIJTGRTNS
MLV I cIX: LVALUE FOR RES. INTGRTNS

q.:S 0 LOGICAL UNIT NUMBER TO WRITE ANISN LIB
RES 15 MIXTURE WITH SPECIAL RESOAjANCE CORRECTION

CYLINDER GEOMETRY FOR SPECIAL RESONANlCE CORPECTION
1.82240E÷00 DIMENSION (LBARI FOR SPECIAL RESONANCE CORRECTION

DNCOFF FACTOR SPECIFICATION
MI XTUPE FACTOR

11 I . 85226
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PROGRAM VERIFICATION IINFORMATIONI

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000009

CREATION DATE: 03/08/96

VOLUME: ENG

LIBRARY: G:\SCALE43\WIN_NT\EXE

PRODUCTION CODE: FENOVA

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 12/30/98

TIME OF EXECUTION: 05:34:10
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TRIGA - PREF. FLOOD CANISTER - ROD FILLING CANISTER I TOLERANCE

• • ....... NUMERIC PARAMETERS ......

TME MAXIMUM PROBLEM TIME (MIN) 170.00

TBA TIME PER GENERATION (MII) 2.00

GEN NUMBER OF GENERATIONS 403

NPG NUMBER PER GENERATION 1000

NSK NUMBER OF GENERATIONS TO BE SKIPPED 3

BEG BEGINNING GENERATION NUMBER I

RES GENERATIONS BETWEEN CHECKPOINTS 0

.0D NUMBER OF EXTRA I-D CROSS SECTIONS I

NBK NEUTRON BANK SIZE 1025

"NB EXTRA POSITIONS IN NEUTRON BANK 0

NFB FISSION BANK SIZE 1000

XFB EXTPA POSITIONS IN FISSION BAN4K 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE G.5ONGS

WTH WEIGHT HIGH FOR SPLITTING 3. 0000

WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

RND STARTING PNG'DOM NUMBER BB871001OS

30Be NUMBER OF D.A. BLOCKS ON UNIT 8 200 *

1ILS LENCTH OF D.A. BLOCKS ON UNIT 8 512 -,

ADJ MODE OF CALCULATION FORWARD

INPUT DATA WRITTEN ON RESTART UNIT NO

BINANY DATA INTERFACE YES

NAC International 6.6.5-9
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TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER + TOLEPANCE

LOGICAL PARAMETERS

RUN

FLX

SMU

MKU

CKU

FMU

MKH

CKH

FMH

HHL

X"S 1

S22

AAP

FRI

PID

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT NUMBER

PRINT FISS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT PISS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT 1-D MIXTURE X-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE ANGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA I-D CROSS SECTIONS

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

11O

NO

PLT

FDN

NUB

MKP

CNP

FMP

MKA

CKA

FMA

HAL

FAR

GAS

PAX.

PWT

PGM

BUG

TEE

PLOT PICTURE MAP(S) NOI

COMPUTE FISSION DENSITIES NO

COMPUTE NU-BAR L AVG FISSION GROUP YES

COMPUTE MATRIX K-EPF BY UNIT LOCATION NO

COMPUTE COFACTOR K-EFF BY UNIT LOCATION NO

PRINT PISS PROD MATRIX BY UNIT LOCATION NO

COMPUTE MATRIX K-EFF BY ARRAY NUMBER NO

COMPUTE COFACTOR E-EFF BY ARRAY NUMBER NO

PRINT FISS PROD MATRIX BY ARRAY NUMBER NO

COLLECT MATRIX BY HIGHEST ARRAY LEVEL NO1

PRINT FIS. A'5D ABS. BY REGION NO

PRINT FAR BY GROUP NO

PRINT XSEC-ALBEDO CORRELATION TABLES NO

PRINT WEIGHT AVERAGE ARPAY NO1

PRINT INPUT GEOMETRY NOt

FPINT DEBUG INFOR.MATION NO10

PRINT TRACKING INFORMATION NO

PARAMETER INPUT COMPLETED

........ 0 IO'S WERE USED READING THE PARAMETER DATA ........

.- ...*---*DATA READING COMPLETED -- ........ ...

TRIGA - PREP. FLOOD CANISTER - 2 ROD FILLING CANISTER + TOLEPRANCE

.ADDITIONAL INFORMATION

NUMBER OF ENERGY GROUPS 27

NO. OF FISSION SPECTRUM SOURCE GROUP 1

NO. OF SCATTERING ANIGLES IN XSECS 2

ENTRIES/NEUTRON IN THE NEUTRON BANK 25

ENTRIES/NEUTRON IN THE FISSION BARN 18

NUMBER OF MIXTURES USED 1I

NUMBER OF BIAS ID'S USED I

NU5IBER OF DIFFERENTIAL ALBEDOS USED 0

TOTAL INPUT GEOMETRY REGIONS El

NUMBER OF GEOMETRY REGIONS USED El

LARGEST GEOMETRY UNIT NUIER S.2

LARGEST ARRAY NUMBER 2 0

USE LATTICE GEOMETRY

GLOBAL AREAY NUMBER

NUMBER OF UNITS IN THE GLOBAL 2

NUMBER OF U1NITS IN THE GLOBAL Y

NUMBER OF UNITS IN THE GLOBAL Z

USE A GLOBAL REFLECTOR

USE NESTED HOLES

NUM4BER OF HOLES

RA):IlUM HOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MX*':IMUPI ARRAY NESTING LEVEL

DIR.

DIR.

DIR.

YES

20

YES

17

YES

37

2

+ OUNDAPY CONDITION MI -Y BOUND50 52. CYNDITIOZI MIR +

B+Y OUNDARY CONDITION mNIP -Y BOUNDARY C'IINDITIOI. MIp.

+Z BOUNDARY CONDITION MIP -I OUNIIEDAR.Y CONDITION NIPR
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TRIGA - PREF. FLOOD CANTISTER - 2 ROD FILLING CANISTER + TOLERANCE

...... SPACE AND SUPERGROUP INFORMATION.

100000 WORDS IS THE TOTAL SPACE AVAILABLE.

* - 48807 WORDS WERE USED FOR NON-SUPERGROUP STORAGE.

51193 WORDS OF STORAGE ARE AVAILABLE FOR SUPERGROUPED DATA.

99679 WORDS OF STORAGE ARE AVAILABLE FOR CONSTRUCTING THE SUPERGROUPS.

01133 WORDS OF STORAGE ARE AVAILABLE TO EACH SUPERGROUP.

1315 WORDS ARE NEEDED FOR THE LARGEST GROUP.

50338 WORDS OF STORAGE IS SUFFICIENT TO RUN THIS PROBLEM.

65200 WORDS OF STORAGE WILL ALLOW THE PROBLEM TO RUN WITH ONE SUPERGROUP.

65696 WORDS OF STORAGE WILL BE USED TO RUN THIS PROBLEM.

STARTING ENDINSG SEC ALBEDO TOTAL
SUPERGROUP GROUP GROUP LENGTH LENGTH LENGTH

1 I 27 3334 0 16333

........ 0 IO'S WERE USED INT SUPERGROUPING ........

* ARRAY UNITS IN UNITS IN UNITS IN NESTING
NUMBER X DIR. Y DIR. Z DIP. LEVEL

1 5 0 1

1 3 1 2

3 1 3 1

11 1 5 I 2

15 1 3 I

13 1 3 1

E20 GLOBAL I 1 7 1

........ 0 IO'S WERE USED LOADING THE DATA ........

TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER TOLERANCE

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION SUM ID

----- UNIT 1

TRICA FUEL (SMEARED)

I CYLINDER 1 I PRADIUS = 3.9877 +Z = 60.959 -Z = I.0000E-03 CENTERLINE IS AT 0.u(000 0 = 0.00000

----- UNIT 5 ....

3.30 IN WIDTH / 0.28 IN THICKNESS DIVIDER CENTER STACK (SEALED)

1 CUSOID 2 1 +0 = 4.2926 -X = -4.2926 -Y = 0.71120 -e = 0.00000 +Z 74.210 -Z = -8.250

----- UNIT .

3.39 IN WIDTH / 0--4 IN THICKNESS DIVIDER OUTSIDE STACK (SEALED)

1 CUBOID 1 1 ÷C': = 4.2926 -I = -4.2926 +Y = 0.60960 -Y = 0.00000 +Z 34.200 -Z = -S.2OS

----- UNIT 7 -----

SEALED CANIJSTER

I CYLINDER I2 1 AIUS - 3.9879 +Z + 60 .0 R -Z = 0.00SOu CEN1TERLINE IS AT X 0 0.00000 0 = 0.00000
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HOLE NUMBMER

2 CYLINDER

3 CYLINDER

1 AT X = 0.'80000 0 = O. 80800 Z = 0.0000(0r

2 1 P.ADIUS = 4.1529 +0 = 03.500 -Z = -1.270,:,

12 1 RADIUS = 4.1529 +Z = 74290 -Z = -8.2550

IS UNIT NUMBER I

CENTERLINE IS AT >: = 0.0"'(00

CENTERLINE IS AT X = 0.00000

Y = 0.00000

Y = 0. 00000

UNIT 10 -----

TRIGA ELEMENTS IN TOP OF 3.38 IN X 3.38 IN OPENING (SEALED)

I CUBOID 12 1 +2< = 4.2926 -M = -4.292C +0 = 4.2926 -Y = -4.2926 +Z = 74.290

HOLE N'JMBER 2 AT X = 0.00000 y - 0.13900 0 = 0.00000 IS UNIT NUMBER 7

----- UNIT 11

TRIGA ELEMENTS IN BOTTOM OF 3.38 IN X 3.38 IN OPENING (SEALED)

-Z = -8.2580

I CUBOID 12 1 +X = 4.2926 -X = -4.2926 +Y = 4.2926

HOLE 14UMBER 3 AT X = 0.00000 Y =-0.13960 Z = 0.00000

TRIGA - PPRF. FLOOD CASIISTER - 2 ROD

MEDIA BIAS GEOMETRY DESCRIPTION FOP THOSE UNITS UTILIZED

-Y = -4.2926 +Z - 74.290 -Z = -8.2550

IS UNIT NUMBER 7
FILLING CANISTER + TOLEPRIACE

IN THIS PROBLEM

REGION 0UM ID

UNIT 12

TPIGA ELEMENTS III BOTTOM RIGHT OF 3.38 IN X 3.38 IN OPENING (SEALED)

1 CUBOID 12 1 +x = 4.2926 -X - -4.2926 +Y = 4.2926

HOLE NU/MBER 4 AT X = 0.13908 Y =-0.13900 Z = 0.00000

UNIT 13

TRIGA ELEMENTS IN TOP RIGHT OF 3.38 IN X 3.38 IN OPENING (SEALED)

1 CUOI 13 I -X = 4.2926 -X = -4.2926 +Y = 4.2920

HOLE NlUMBER 5 AT 2 = 0.139w)] = 0.13960 Z =0 0.00000

UNIT 14

TRIGA ELEMENTS IN BOTTOM LEFT OF 3.38 IN 2 3.38 IN OPENING (SEALED)

1 CUBOID 12 1 +0 = 4.2926 -0 = -4.2926 +Y = 4.2926

HOLE NUI4BER 6 AT = -- 0.13900 y -- 0.13900 Z = 0.00000

UNIT 15

TRIGA ELEMENTS IN TOP LEFT OF 3.38 IN 0 3.38 IN OPENING (SEALED)

1 CUROID 12 I +Y = 4.2926 -X - -4.2926 'Y = 4.292C

HOLE NUMBER 7 AT Y =-0.13960 S - 0.13960 Z = 0.00000

UNIT 16

TRIGA BASKET 3.38 IN X 3.30 IN CENTER OPENING (SEALED)

-Y = -4.2926 +Z =

IS UNIT NUMBER 7

74.290 -Z = -8.2550

-Y = -4.2926 +Z =

IS UNIT NUMBER 7

74.290 -Z = -8.2550

-Y = -4.2926 +Z = 74.290

IS UNIT NUMBER 7

-Z = -8.2550

-Y = -4.2926 +Z - 74.290

IS UNIT NUMBER 7

-Z = -8.2550

CUBOI 12 1 +: = 4.2920 -2 = -4.2926 +0= 4.2=2= -Y = -4.292C +Z = 74.2901 -Z = -8.2050

--- UNIT 20 EXTERNAL TO LATTICE I

CENTER COLUI4N OF THREE OPENINGS W/ 0.28 Ii PLATE (SEALED)

1 APPAl NUMBER 1 = 4.2926 . 2926 -4.926 + = 13.589

2 CUBOID 2 1 +: 5.0039 -0 = -5.0038 +2 = 14.300
TRIGA - PP.EF. FLOOD CANISTER - 2 ROD F

-Y = -13.589

-Y = -14.300
LLING CANISTER

+Z = 74.290

+Z = 74 290
+ TOLEP•AICE

-Z = -8.2550

-Z = -8.2550

MEDIA SIAS
HUM4 ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGIOII

----- UNIT 21 EXTERNAL TO LATTICE 2

LEFT OUTSIDE COLUBIN OF TWO OPENINGS W/ 0.12 I1I PLATE (SEALED)

1 ARRAY NUMBER 2 -X = 4.2926 -X = -4.2926 =Y = 8.=900 -0 -8.8900

2 CUBOID 2 1 +2 = 4.2926 -X - -4.5974 +2 = 9.1948 -0 = -9.1948

+Z

+Z

74.290

74.290

-Z = -8.2550

-Z = -8.2550
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--- UNIT 22 EXTERNAL TO LATTICE 3 ---

RIGHT OUTSIDE COLUMNI OF TWO OPENINGS W/ 0.22 I1N

I ARRAY NUMBER 3 +2 = 4.292z'

CUBOI' 2 1 +N = 4.5974

PLATE (SEALED)

-B = -4.2926 +Y = 8.8900

= -4.2926 *Y = 9.1940

----- UNIT 30 -----

-Y= -8.8900 +2 - 74.209

-Y= -9.1948 +7 - 74.290

-Z = -8.2550

--7550

NAC-LWT TRIGA BASKET (SEALED)

1 CYLINDER

HOLE NUS4MBER

HOLE N.UMBER

HOLE •.RMBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CUBOID

REGION

12

a

9

10

6

7

2

8

1 RADIUS =

AT X =

AT 2 =

AT X =

I RADIUS =

1 RADIUS =

1 RADIUS =

I PADIUS =

1 RADIUS =

I +x =

17.

0. 00'

-9.2!

9.2

18.9

33.

36..

49.:

49.

49.8

100 +Z = 74.290 -Z = -8.2550 CENTERLINE IS AT - 0.000900

600 Y = O.OD0O0 Z = 0.00000 IS UNIT NUMBER 20

974 Y = 0.00000 7 = 0.00000 IS UNIT NUMBER 21

974 Y = 0.00000 Z = 0.00000 IS UNIT NUMBER 22

910 +Z = 74.930 -Z = -u.8900 CENTERLINE IS AT = 7.0000

465 +Z = 74.930 -Z = -R.R900 CENTERLINE IS AT F 0.- o.900

519 +Z = 74.930 -Z = -8.8900 CENTERLINE IS AT X - 0.00000

223 +Z = 74.930 -Z = -8.8900 CENTERLINE IS AT X - 0.00000

422 +Z = 74.930 -Z = -8.8900 CENTERLINE IS AT X = 0.00000

822 -X = -49.822 +Y = 49.822 -Y = -49.822 +Z - 74.930
TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER + TOLERANCE

Y 0.00000

Y = 0.0c0000

Y= 0.00000

0 = 0.OO00O

Y = 0.00000

Y = 0.00000

-Z = -8.8900

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
HUM ID

----- UNIT 41

TRIGA FUEL ELEMENT

1 CYLINDER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

4

10

5

1

1

1

I

1

PADIUS

RADIUS

RADIUS

RADIUS

RADIUS

0.28580

1.8224

1.8224

1.8771

1.8771

19.050

19.050

27.737

27.737

36.703

-Z

-Z

-Z

-Z

-Z

-19.050

-19. 050

-27.737

-27.737

-36.703

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

c0. 00000

0. 0000

0'. 00000

0. 00000

0. 00000

y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

----- UNIT 45

3.38 IN WIDTH / 0.28 IN THICKNESS DIVIDER CENTER STACK

1 CUBOID 2 1 +2 = 4.2926 -X = -4.2926 +Y = 10.71120

----- UNIT 46

3.38 IN WIDTH / 0.24 IN THICKNESS DIVIDER OUTSIDE STACK

I CUBOID 2 1 +X = 4.2926 -X = -4.2926 +Y = 0.60960

-Y = 0.00000 +Z 30.703 -Z = -36.703

-Y = 0.00000 +Z 36.703 -Z = -36.703

UNIT 50

TRIGA FUEL ELEMENTS IT TOP OF 3.36 IT :- 3.38 IN OPENING

I 0UBOID 12 I +- = 4.2020 -X = -4.2926

HOLE NUM.IBER 11 AT X = 1.8772 Y = 2.4154

HOLE NUMBER 12 AT X = -1.3772 Y = 2.4154

+Y 4.92 -Y = -,.2926

I = 0L.00000 1S U1N1T NUM1ER1

72 0.00000 IS UNIT NU34BER

Z - 0.00000 IS UNIT NUMBER

+4 -

41

41

41

36.703 -Z = -3E.703

HOLE NUMBER 13

HOLE NUMBER 14

-1.3389AT X = -1.8772

AT X = 1.8772 Y = -1.3389 Z = 0.00005 IS UNIT NUMBER 41
TRIGA - PREF. FLOOD CANJISTER - 2 ROE, FILLING CANISTER + TOLERAN1CE

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEMMEDIA BIAS
NUM IDREGION1

UNIT 51

TRIGA FUEL ELEMEIITS IN BOTTOM OF 3.34 IN X 3.30 II OPENING

1 0I0001 12 1 +2 1 4.2920 -Y = -4.2926

HOLE I.IMBEP. 15 AT X = 1.q772 Y = -2.4154

HOLE NUMBER 16 AT X - -1.8772 Y = -2.4154

+Y = 4.2926

Z= 0.00000

Z- 0.00000

-Y = -4.2926 -2 = 1- 702

IS UNIT NUMBER 41

IS UNIT NUMBER 41

-Z -36. 70'
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HOLE NIUMBER 17

HOLE NUMBER 16

TRIGA FUEL ELEMENTS IN

I CU001D 12

HOLE PlUMBER 19

HOLE NUMBER 20

HOLE NUMBER 21

HOLE NIUMBER 22

TRIGA FUEL ELEMENTS IN

I CUNOID 12

HOLE NUMBER 23

HOLE NUMBER 24

HOLE NUMBER 25

HOLE NUMBER 26

AT X = -1.0772 Y = 1.3389 Z = 0.00000 IS UNIT NUMBER 41

AT X = 1.8772 Y = 1.3389 2 = 0.00000 IS UNIT NUMBER 41

----- UNIT

BOTTOM RIGHT OF 3.38

1 +0 = 4.2936

AT X 2.4154

AT X = 2.4154

AT X = -1.3389

AT X = -1.3399

IN X 3.38 1N OPENING

-' = -4.2926

Y = -2.4154

Y = 1.3389

Y = -2.4154

Y = 1.3389

+Y

Z

Z

Z

Z

4.2026

0. 00000

0. 00000

0. 00000

0. 00000

-7 = -4.2926

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT N[UMBER

IS UNIT NUMBER

+2 = 36.703

41

41

41

41

-Z = -36.703

----- UNIT 503

TOP RIGHT OF 2.38 IS X 3.38 IN OPENING

1 +0 = 4.2926 -X = -4.2926 +Y = 4.2926

AT X = 2.4154 Y = 2.4154 Z = 0.00000

AT X = 2.4154 Y = -1.3389 Z = 0.00000

AT X = -1.3389 Y = 2.4154 Z = 0.00000

AT H = -1.3389 Y = -1.3389 Z = 0.00000
TRIGA - PREP. FLOOD CAINISTER - 2 ROD

BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED
ID

-Y = -4.2926

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER
FILLING CANISTER

IN THIS PROBLEM

+Z - 36.703 -Z = -36.703

41

41

41

41
TOLERANCE

MEDIA
NUMREGION

UNIT 54 ----

TRIGA FUEL ELEMENTS IN

I CUBOID 12

HOLE NUMBER 27

HOLE P.lUMBER 28

HOLE NUMBER 29

HOLE NUMBER 30

BOTTOM LEFT

1 +0

AT X

AT ',

AT X

AT X

OF 3.36 IN N

4. 2926

-2 .4154

-2.4154

1.3389

1.338q

3.36 IN OPENING

-X = -4.2926

Y = -2.4154

Y = 1.3389

Y = -2.4154

Y = 1.3389

+Y

Z

Z

Z

Z

4.2926

0.00000

0.00000

0.00000

0.00000

-Y = -4.2926

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

+Z -

41

41

41

41

36.703 -Z = -36.703

TRIGA FUEL ELEMENTS

1 CUBOID

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE PIUMBER

IN TOP

12 1

31

32

33

34

LEFT OF 3.38 IN 1

+X = 4.2926

AT X = -2.4154

AT X = -2.4154

AT 0 - 1.2389

AT 1 = 1.3389

----- UNIT

3.38 IN OPENING

-X = -4.2926 +Y

Y = 2.4154 Z

Y = -1.3389 z

Y = 2.4154 Z

Y = -1.3389 2

55

4.2926

0.00000

U.00000

0.00000

O.OOU0

-Y = -4.2926

IS UNIT NUMBEP

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NJUMBER

+Z - 36.703

41

41

41

41

-Z = -36.703

UNIT 56

TRIGA BASKET 3.38 II Z 3.38 IN CENTEP OPENING

1 CUOID 12 1 +E- 4V.292 -0 = -4.2926 +Y - 4.2926 -Y = -4.292C +7 = 3(.703 -Z = -36.703

----- UNIT r0 EXTERNAL TO LATTICE 21 -----

CENTEP COLUMN4 OF THREE OPENINGS W/ 0.28 Ill PLATE

1 ARPAy NUMBER 11 * - 4.2926 -X = -4.2926 +Y = 13.589 -Y = -13.589

2 CUBOID 2 1 +0 5.0038 -0 = -5.0038 +Y = 14.300 -Y = -14.300

----- UNIT 61 EXTERNAL TO LATTICE 12 -----

LEFT OUTSIDE COLUMI OF TWO OPENINGS W/ 0.12 IN PLATE

1 APPy NUMBER 12 +0 = 4.2926 -0 = -4.2926 + b - 6.8900 -Y = -8.8900

2 0UBOI0 3 1 +' - 4.2926 -X = -4.S974 90 - 9.1948 -Y = -9.1948
TPIGA - PREP. FLOOD CAIIISTER - 2 POD FILLING C-ANISTER

MEDIA BIAS GEOMETRY DESCPIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

+Z = 36.703

+Z = 36.703

-Z = -36.703

-Z = -36.703

+z - 36.703

+z - 36.703
+ TOLEPADOCE

-Z = -36.703

-Z = -36.703

06EG0101N 1FU-1 ID

----- UNIT 62 EXTERNAL TO LATTICE 13

RIGHT OUTSIDE COLUIMN OF TWO OPENINGS W/ 0.12 IN PLATE
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1 ,RAp.y IJUlBER 13 + - 4. 292C - 1 926 +Y = 8.8900 -Y = -8.890' +Z = 3r.703 -Z -26.703

CUBOID 2 1 +E = 4.5974 -> -4.292 + +Y = 9.1948 -Y = -9.1948 += 3C.7,3 -Z - -36.7C03

----- UNIT 70

NAC-LWT TRIGA BASKET

1 CYLINDER 12

HOLE NUMBER 35

HOLE NUMBER 38

HOLE ,IUMBER 37

CYLINDER 2

3 CYLINDER 6

4 CYLINDER 2

5 CYLINDER 7

6 CYLINDER 2

7 CUBOID 8

I RADIUS

AT X

AT "

AT X

1 RADIUS

1 RADIUS

I RADIUS

1 RADIUS

1 RADIUS

1 +X

17.100

0.00000

-9.2974

9.2974

18. 910

33.465

36.519

49.223

49.822

49.822

+Z

0 =

y =

y =

+Z =

+Z =

-Z =

+0 =

+Z

-Y

36.703

0.00000

0. 000Ou

0.00000

37.338

37.338

37.338

37.338

37.338

-49.822

-Z

Z

Z

Z

-Z

-Z

-Z
-Z

+Y

=-36.703

= 0.00000

= 0.0001)0

= .0O00C,

= -37.338

= -37.338

= -37.338

= -37.338

= -37.338

= 49.822

CENTERLINE IS AT

IS UNIT NUM1BER

IS UNIT NUMBER

IS UNIT NUMBER

CEIITERLINE IS AT

CENTEPLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

-Y = -49.2¥22

X= 0.00000

60

61

62

X = 0.00000

= 0.00000

= 0.00000

X = 0.00000

X = 0.00000

+Z = 37.338

Y = 9.00000

I

Y

7

Y

Y

-Z

('.00000

0). 00'30ci

0.00000

0.00000

0.00000

-37.338

UJIT 80

SIMPLIFIED LID STRUCTURE NAC-LWT

I CYLINDER 2 1 RADIUS

2 CYLINDER 8 1 RADIUS

3 CUBOID 8 1 +.

30.519 +Z = 14.135

49.822 +Z = 14.135

-7 = -14.135 CENTERLINE IS AT X = 0.10000

-7 = -14.135 CENTEPLINE IS AT " = 0.00000

Y

Y

0. 00,00

0. '0000

49.822 -X = -49.822 +Y = 49.822 -Y = -4q.822 +Z = 14.13S
TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER + TOLERAN4CE

-Z - -14.135

MEDIA BIAS
NUM ID

GEOdETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

UNIT 81

SIMPLIFIED LAIK BOTIOM STRUCTURE NAC-LWT

I CYLINDER 6 1 RADIUS = 26.353

- CYLINDER 2 1 RADIUS = 36.619

3 CYLINDER 8 1 RADIUS = 49.822

4 CUBO D 8 1 +0 = 49.822

+7 =

+Z =

+Z=

3. 8100M

13. 970

13.970

-49.822

-Z

-Z

+y

-3.9100

-12.700

-12.7200

49 .822

CENTERLINE IS AT

CENTERLINE I. AT

CEIITERLINE IS AT

-Y = -49822

0

+Z

= 0.000000

= 0.9000

= 0.00,006

= 13.970

Y

-Z

0.02000

0. 00000

0. 008000

-12.700

.*' .............. -' * GLOBAL .......... ... - -
---- UNIT 82 EXTERNAL TO LATTICE 20 -----

STACK OF 5 BASKETS IN CASK

1 ARRAY NUMBER 20 +X - 49.822 -X = -49.822 +Y = 49.822 -Y = -48.822
TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER + TOLERAINCE

UNIT ORIENTATION DESCRIPTION FOR ARPAY I

Z LAYER 1, X COLUMN I TO 1 LEFT TO RIGHT Y POW 1 TO 5 BOTTOM TO TOP

11

5

16

5

10

UNIT ORIENTATION DESCRIPTION FOR ARRAY 2

Z LAYER 1, 0 COLUMN 1 TO 1 LEFT TO RIGHT Y ROW I TO 3 BOTTOM TO TOP

12

13

UNIT ORIENTATION DESCRIPTION FOR APPAY 3

Z LAYER 1, X COLUMIN 1 TO 1 LEFT TO RIGHT Y POW 1 TO 3 BOTTOM TO TOP

14

6

15

UNIT ORIENTATION1 CESCRIPTION FOE ARRAY 11

+Z = 225.31 -Z - -221.30
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Z LAYER 1, X COLUMN I TO 1 LEFT TO RIGHT Y ROW I TO 5 BOTTOM TO TOP

51

45

56

45

50

UNIT ORIENTATION DESCRIPTION FOR ARRAY 12

Z LAYER 1, X COLUMN

5'

46

I TO I LEFT TO RIGHT Y ROW 1 TO 3 BOTTOM TO TOP

53
TRIGA - PREF. FLOOD CAIJISTER - 2 ROD FILLING CANISTER + TOLERPANCE

UNIT ORIENTATION DESCRIPTION FOR ARRAY 13

Z LAYER I, X COLUMN I TO I LEFT TO RIGHT Y ROW 1 TO 3 BOTTOM TO TOP

54

46

55

-- UNIT ORIENTATION DESCRIPTION FOR ARRAY 20

1 TO 1 LEFT TO RIGHT Y ROW I TO 1 BOTTOM TO TOPZ LAYER 1, X COLUMN

31
Z LAYER 2, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

30
Z LAYER 3, F COLUMN I TO I LEFT TO RIGHT Y ROW I TO 1 BOTTOM TO TOP

70
Z LAYER

70
Z LAYER

70
LAYER

3f
LAYER

80

4, F COLUMN I TO 1 LEFT TO RIGHT Y ROW 1 TO I BOTTOM TO TOP

5, X COLUMN] I TO I LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

6, XCOLUMN 1 TO I LEFT TO RIGHT Y ROW 1 TO BOTTOM TO TOP

7, X COLUMNI 1 TO I LEFT TO RIGHT Y ROW I TO 1 BOTTOM TO TOP

TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER + TOLEARI.CE
VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

GEOMETRY
UNIT REGION REGION

1 1 1

7 1

3

45
6

10 1 7

11 1 8

12 1 9

13 1 10

14 1 11

15 1 12

16 1 13

SURROUNDING GEOMETRY VOLUMES

20 1 14
2 15

SURROUNDING GEOMETRY VOLUMES

21 1 16
17

SURROUNDING GEOMETRY VOLUM4ES

-- 0 19
2 19

VOLUME

3.04527E+03 CM-'3

5.04003E+02 CM'3

4.320(02E+02 CM'-3

2.52441E-SI CM'-3
4.65383(E+02 CM''3
9.63081E+02 CM''3

1.61160E+03 CM'-3

1.61160E+03 CM''3

1.01160E+03 CM'-3

1.51166(+O3 014''3

1.61106E+03 CM-'3

1.61160-0E3 CM''3

E.004036E03 CMN -3

GEOMETRY REGION

1.92601E+04 CM''3
436604E+03 CM**3

GEOMETRY REGION

1.2RGO1E+04 CM''3
8.946801'E+0 CM"3

GEOMETRY REGION

1.26001IE+6-4 CM-'3
0.9460E+5O2 CM-3

CUMULATIVE
VOLUME

3.04527E603 CM-3

5.04003E+02 CM-3

4.32002E+02 CM* 3

3.04552E+03 CM-3
3.50535E+03 CM'*3
4.47243E+03 CM''3

6.08403E+03 CM- '3

6.08403E+03 CM*'3

6.08403E+03 CM"'3

6.08403E+03 CM''3

6.08403E603 CM-'3

6.0ý8403E+03 CM''*3

0. 0R403E+03 CM' '3

14 IS API ARRAY PLACEMENT BOUNDARY REGION

1.92601E+04 CM**3
2.36261E+64 CM**3

16 IS API ARRAY PLACEMENT BOUNDARY REGION

1.26016E+04 CM"3
1.349456+04 CM''3

18 IS A' ARPRAY PLACEMENT BOUNDARY REGION

1.106001E+04 CM0 '3
1.34040E+04 CM-3
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41

3 22
4 230

5 34
64

41 1 37

3 2
4 3 0
5 31

45 1 37

54 1 33

50 1 34

51 1 35

52 1 36

53 1 37

S4 1 38

55 1 39

56C 1 40

SURROUNDING GEOMETRY VOLUMES

60 1 41
2 42

SURROUNDING GEOMETRY VOLUMES

11 1 43

2 44

SURROUNDING GEOMETRY VOLUMES

62 1 45
2 46

70 1 47
2 48
3 49
4 50
5 51
C. 52
7 53

81 1 54
2 55
3 56

81 1 57
2 58
3 59
4 60

SURROUNDING GEOMETRY VOLUMES

A2 1 El

2.52129E+04 CM043
1.83375E:04 CN'23
S.00728E+05 CIA -
5.62864E+04 CM -
2.86831E+05 CM-*
1.56332E+04 CM"3
A.78602E+05 CM-3

9.77686E+00 CM":3
3.87746E+02 CM 3
1.91270E+02 CM".3
3.52668E+U1 CM 3
1. 9a501E 02 CMit3

4.48202E+02 CM-3

3.84173E+02 CM-3

2.16019E+03 CM-3

2.16019E403 CM-3

2.16019E+03 CM-3

2.16019E+03 CM-3

2.16019E+03 CM*3

2.16019E+03 CM-3

5.41044E+03 CM-3

GEOMETRY REGION

1.71277E+04 CM-3
3.88265E+03 CM-3

GEOMETRY REGION

1.12050E+04 UM-3
7.95625E+02 CM'-3

GEOMETRY REGION

1.12050E+04 CM-3
7.95625E+02 CM...

2.24215E+04 CM**3
1.64602E+04 CM÷"3
1.78831E+05 CMH
5.01461E+04 CM 3
2.55540E+05 C4" 3
1.39278E+0 4 CM"3
1.59118E,05 CM..3

1.18444E+05 CM"13
1.02013E+05 CM:"3
6.02374E+04 CM"3

1.66245E+04 CM*3
9.57276E104 CM":3
9.56257E+04 CM"3
5.68278E+04 CM..3

GEOMETRY REGION

4.43436E+1S CM-3

7.5d26E÷104 CM"3
9.41660E+04 CM-3
2.94E941+05 IMC43
2.51181E+05 CM"3
6.36011E+05 CM '2
6.53645E+05 CM''3
8.32246Z-(5 CM'-3

9.77686E+06 CM' 3
3.97523E+02 CM" 3
5.787631+02 CM*"3
6.14060E+02 CM":3
8.12561E+02 CMH 3

4.48202E+01 CM*'3

3.84173E+02 CM-'3

5.41044E+03 CM"3

5.41044E+03 CM"3

5.41044E+03 CM*"3

5.41044E1+03 CM''3

5.41044E+03 CM-3

5.41244E+03 CM-3

5.41044E+03 C1443

41 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.71277E+04 CM"3
2.10104E+04 CM''3

43 IS A34 ARRAY PLACEMENT BOUNDARY REGION

1.12050E+04 CM''3
1.2001)7E,04 CM*'3

45 IS ANl ARRAY PLACEMENT BOUNDARY REGION

1.12050E+04 CM14'3
1.20007E+04 CM"*3

6.74332E+04 CM-3
6.38934E+04 CM":3
2.627241E05 CM"3
3.12870E+01 CM''3
5.6"418E+05 CM''3

8.62338E-05 CM''3
7.414561+05 CM''3

1.18444E+05 CM"3
2.204561E+05 CM"3
2.80694E+05 CM*'3

1.66245E+04 CM"3
1.12352E+05 CM''3
2.07978E+05 CM"3
2.64806E+05 CM''3

61 IS AN ARRAY PLACEMENT BOUNDARY REGION

4.43436E+06 CM"3

UNIT

1

USES

12

4

4

12

REGION

2
3

1i,,

11 2 1

12 2 1

13 2 1

14 2 1

MIXTURE TOTAL VOLUME

I 3.65432E104 CM'.*3

2 2.01001E+03 CM''3

2 1.72801E+03 CM''3

12 3.02930E+00 CM-3
S 15.56506E+03 CM-3

12 1.15570E+04 CM'3

12 3.22221E+-0 -. -M ?

12 2.22321E+0)3 CM -3

12 3.22321E+03 CM-'3

12 3.22321E+03 CM''3

12 3.22321E+03 CM"3

12 3.22321-E03 CM'÷3

12 1.21681E+04 CM"3

3.85020E+04 CMH'3
8.73207E+22 CM '3

2.52001E+04 CH'N 3
2 1.78936E103 CM'"3

2.52001E+04 CM'3

10

2 0

2
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20 3 1

40 2 I

4
5
6
-7

4 1 72

4

45 6

50 3 I

51 3 1

12

5

12

6

12

1

12

12

12

12

12

52

52

54

55

56

3

3

3

3

3

l

I

I

60 3 1
2

61 3 5

62 3 1
2 2

70 3 1 12
2 2

3 6
4 2
5 7
6 2
7 0

60 1 12 (

3 8

61 1 1 0

3 6

4 8

62 1 1

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

1 3.65432E'04 CM:'3
2 6.81863EC05 CMv .3
4 7.03934ER02 CM"*3
5 1.30515E104 CM-3
6 9.54572E+05 CM' 3
7 1.34028E+ u6 CM*'3
8 1.14926E+06 CM..3

10 2.79177E+54 CM' 3
11 1.42921E+04 CM' '3
12 2.15872E+05 CM''3

1.78936E403 CM''3

5.04259E+04 CM''3
3.66750E+04 CM-'3
4.01456E+05 CM''3
1.12573E+05 CM''3
5.73661E+05 CM '3
3.12664E+04 CM''3
3.57203E+05 CM''3

7.03934E+02 CM''3
2.79177E+04 CM'3
1.30515E+04 CM''3
2.53921E+03 CM''3
1.42921E+04 CM''3

2.68921E+03 CM*'3

2.30504E+03 CM''3

6.48058E+03 CM''3

6.48058E+03 CM'-3

6.48058E+03 CM*3

6.48058E+03 CM*3

6.48058E+03 CM''3

6.48058E+03 CM''3

1.62313E+04 CM''3

5.13832E+04 CM''3
1.16479E+04 CM-3

3.36151E+04 CM'*3
2.38688E+03 CM*3

36151E+04 CM '3
2.38688E+03 CM*'3

6.72644E+04 CM"3
4.93806E+04 CM*-3
5.36492E+05 CM''3
1.50438E+05 CM'*3
7.66620E+05 CM':3
4.17833E+04 CM *3
4.77353E+05 CM-3

1.18444E+05 CM-'3
1.02013E+05 CM"*3
6.02374E+04 CM-3

1.66245E+04 CM':3
9.57276E+04 CM 3
9.56257E+04 CM*'3
5.68278E+04 CM.'3

4.43436E+06 CMP-3

MASS(G)
8.13227E+04
5. 40036E+06
4.568531+03
2.74063F+04
1.08287E+067
1.33763E-14
1.14716E-14
1.62435P+05
3.81617E;+04
2.15478E-15

BIASING INFOR•4ATIONI

A DEFAULT WEIGHT OF 0.500 WILL BE TSED FOR ALL BIAS ID'S.

........ 0 IO'S WERE USED IN KENO-V BEFORE TRACKING ........

..... I... 0.01183 MINUTES WERE USED PROCESSING DATA. ........

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE= 1.45367E-02

START TYPE 0 WAS USED.

THE NEUTRONS WERE STAPTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINIED BY:
"4. 9I21E÷01 -X=-4 .9 0221E+,I +Y= 4.98221E'01 -Y=-4.9621E01 +Z- 2.'530HE+02 -Z=-2.213201"E+02

THE FLAG TO START IIEUTSOIIS IN THE REFLECTOR WAS TUPIJED OFF

1.312,00 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 1.32267 MINUTES.
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TRIGA - PREF, FLOOD CANISTER

GENERATION
GENERATIOON K-EFFECTIVE

KEND MESSAGE NUMBER K5-132

1 8.86573E-01
KENO MESSAGE NUMBER 65-132

2 5.96575E-01
3 9.46605E-01
4 9.05069E-01
5 8.93514E-01

6 8.87426E-01
7 9.05121E-l0

8 9.14380E-01
9 9.27548E-10

I0 9.33538E-01
1 B.75479E-I1

12 8.89903E-01
13 9.05311E-1l
14 9.99313K-01
15 8.67635E-01
16 9.184)4E-01
17 9.18015-S01
18 9.55121E-01

19 9.27495E-I1
I0 9.13119E-E0
21 8.83728E-I1
22 9.23650E-01
23 8.81713E-01
24 9.21039E-01

25 9.265088E-01
26 9.40076E-01
27 9.06128E-I1
26 9.221371E-1
29 9.3359K-S01
30 9.09525E-01
31 9.31245E-01
32 8.68747E-01
33 8.96693E-01
34 8.63080E-01
35 9.20550E-01
36 8.80113E-01
37 8.68839E-01
38 9.81777E-01
39 9.02999E-01
40 9.21249E-01
41 8.98955E-01
43 9.16342E-01
43 8.94618E-01
44 9.19541E-01
45 9.1033 E-01
46 9.27432E-I1

47 9.54939E-01
48 9.21564E-01
49 9.21195E-01
50 9.37931E-01
51 9.44721E-01
52 9.43395E-01
53 9.03409E-01
54 9.79075E-I1
55 8. 69570E-01
56 8.82250E-01
57 9.28974E-01
58 9.19140E-11
59 8.95242K-2 l
60 8.93794E-1l

61 9.13411E-O1
62 9.32754E-01
63 9. 23592E-01
64 9.12051E-01
65 9.73464E-0I
66 9.17889E-01
67 9.13136E-01
68 9.404 OE2 -01
69 9.45409E-Il
70 9.46323K-I1
71 8.77874E-Il

72 8.92626E-01
73 9.20170E-01
74 9.25709E-01
75 8.96801E-01
76 9.03788E-01
77 8.98111E-I0
78 9.10537E-01
79 9.14309E-01
80 9.21505EK-0
81 8.6648E-I01
82 9.07977E-)I
83 9.29570E-Il
84 9.11949E-Il
85 9.09112K-01
86 9.32194K-.4I
87 8.9191EK-Il

88 1.89171E-01
89 9.37304E-01

NAC International

- 2 ROD FILLING CANIISTER + TOLERPANCE

ELAPSED TIME
MI4JUTES

WAPI'ING .... ONLY
1. 34833E+0I

WARNING .... ONLY
1.375OO11+U

. 39967E+II
1.42717EK+0l
1.4 5317E+IC
1.48017E+0C
1.50583E+O0
1.53333E+00
1.559gooE1+
1.58633KE1:0
1.6130EK0SI
1.639511E+1
1.61417E+111
I.690617E+00
I. 71117EK+0
1. 74383E+ IC,
1. 795'E+K00
1. 79150E+00
1.82117E+00
1.8473 3E+ r
1.17383E*CI
1.9UI33E+0C'
1. 92883E+0l
I.95533E+II
1.9r367E+On

2.01017E+00
I 03767E +00
32.06417EK+-G

2. 08983E+00
. 1155KE+lO

2.1420OE+::00
21 7050E 00
2.1970E+011
3.2450E+II
2.25101E+10
2.27750KE+l
2. 30500IE+0

2.32967E+I0
2.35633E+00
2.38367E+In
2. 40933E+0 n
2.43583E+00
3. 46950E+0,
2.48983E+00
2.51650E100
2.-54383E+.W0
2.56950E+0I

2 . 5961 7E 1)0
2.62267E1+ n
2. 64833E+00
2.67483E+I0
2. 710 50E+ r'I

2.72617E+0C'0I
2. 751617K+I0

2.7791KE+00
2.805617E+00'

2.83133E+00
2 8 578 31E +,-0
':88450)E+U00

q9110'E+±I.

q3750.E+{ .U
q . 41 7 +:I',

S.01717E+''0

3.0 437E+00
3.o07 33E+00)
3. C793E+In

3.12_250E+00
3. 14617E+00
3. 17367K-Ill

3.2003E+I00
3.22767E+OI
3.25333E+I0
3. 28000E+01
3.30550E+00
3. 33217E+00
3.35867E+00
3.38517E+00

3.41`83E+II
3.43733E+lI
3.464010E+0
3.48950E+00
3.51517E+00

3.54167E1Il
3. 56733E+uKI
3.59310KE+I
3. I2050E+0)
3.61470CE+CO
3. C.7217E+l0

AVERAGE AVG K-EFF MATRIX
K-EFFECTIVE DEVIATION K-EFFECTIVE

972 INDEPENDENT FISSION POINTS WERE GENEPATED
I.IOI0OE+00 0.00000E+O0 0.00000E+00

195 INDEIPENDENT FISSION POINTS WERE GENEPATED

1.O00000F+00
9.4 6605E-01
q.21937E-Ill
9.15062E-01
9. 08153E-01
9.07547E-01
9.08686E-01
9.11381E-oI
9.14150E-01
9.09853E-01
9.07855EK-1
9.07626E-Il
9.16934E-01
9. C3911E-I0
9.04951E-01
9.05822E-Il

9,.06903E-01
9. 19997E-1l
9.10171E-51
0.097791-011

O.09S22E-OI

9.09119K-Il

9.19751K-Il
9.11011K-Il
9.10923K-Il
9.11259K-Il
9.12086E-Il
9.11994K-Il
9.12659K-Il
9.11195K-Il
9.11727K-Il
9. 19237E-0]

9.09591K-Il
9.06714K-l0

9.07575K-SI
9.09136E-01

9.19456IE-IO1
9.09717K-Il
9.09490E-I1
9. 09111EK- 1

9.0953E-l01

9.11557K-Il
9.10963E-01

9.11963K-Il
9. 11193E-01
1.11406-l01
9.1195E-l01
9.12627E-01

9.13324E-Il
9.13U49K-Il
9.14311E-01
9.13475-l01

1.12197K-Il

9.13111E-Il
1.13295E-Il

9.12148K-Il
1.12611-Il

9.12591K-Il

9.13119K-Il
1.12151K-Il
9. 12 52 1E-01

9.-12605E-Il
9.12613-I01

9.13025K-Il
9.13516K-Il
9. 1411KE-I1

9.13177K-(Il
1.13179K-Il
9.13277E-01
9. 13450E-01

1.32'KE01

q .35 096 1E)1
09O-9 4E II1

91 0953E 01

9:02955E:011

9 09963E 0I
9:.19286E-011

9 1 I93E 01

q .119 1-O
9.238E-01

9.13242 _0E- 1
9.]23049E-01
9.14319E-011

9.1252E-I01
9.12143E-I1
9.11.7KE-01
9.12936E-01

0.00000E+00

2.0'7680E-02
1. 61-00E-02
1.33291E-02
1.03424E-02
8.52102E-03
7.68918E-03
7.21207E-03
7.67580E-03
7.14943E-03
6.47115E-03
5.94772E-03
6.25069E-l3
5.8797-7E-03
5.54263E-03
6.03113E-03
5. 7985E-03
5.44213E-03
5.3330- 03
5. 11368E-:3
5.04112E-C3
4:.87445E-03
4 .71653E-03
4.68917E-03
4.50177E-03
4.34699E-03
4. 26394E-03
4.10985E-03
4.02077E-03
4. 15106E-03
4.04209E-03
4.18740E-03
4.07298E-03
4.04530E-03
4. 08990E-03
4.47733E-03
4.35833E-03
4 25343E-03
4. 15219E-03
4. 05068E-03
3.96765E-03
3.87971E-03
3.76845E-03
3.72358E-03
3.77462E-03
3.69884E-03
3.12554E-03
3.59199E-_3
3. 58090E_-3
3.5621E-_03
3. 4968a-E03
3.65651E-03
3. 6849EK-03
3.660195E-03
3.60612E-03
3.54322EK-3
3.49489E-03
3.4500E-_U3
3.39104EK- 03
3.35082E-03
3.30011E-03
3.24641E-Il
3.25597E-03
3.20579E-03
3.15610E-03
3.13631E-03
3.11675E-03
3.11797E-03
3.11674E-03
3.98630E-03
3. 04412E-03
3.00650E-03
2.97379E-03
2.93610E-03
2.90357E-03
2.186527E-03
2.827899-03
2.79358E9-3

. 82013E-03
2.78523-l03
2.75883E-03
2.73155E-03
2.:70385E-013
2.168252E-03
2.67499E-03
2. 65716E-03
26.6425EK- 03

0. 110000+ 00
0. O0000E+O0
0. 00000E+O0O. O0000E+00

0. 00000E+O0

0. III00E+9I0. 0010E+O0
0. 00000E+O0

0. 09000E+00
0. 00000E+00
0. 000E1+00
0. 0O00EK+00
0. 0OOOIEK00
0. 0000EK+00
0. 0OI00E+On

. 0001111E+110

O. 00000E+00
n, 'O!)OOIE+O00

0. O0110E+O1
0. 0000KE+00
O. 0000-E+IO
0. 01000E+O0
0. 00000E+O00. CO0000E+O0l

0. 00000E+009

0. 00000E+O0
0. 00000E+O0
0. 00000E+00
0. 100K0+l00
0. 000EK+W00
1.0000E1+00
0. 0000E1+00
0. 10000E + 00
0. 0000EI+'00
0. 00000E+00
O. 00000E+00
0 .O000E +O00
0,00000E + 00

0. 00000E+00
0. O0000E-+ 00
0. O0000E+O0
0. O000)OE+O0

0 . O0000E+K0
0. II'00 E+00

'3. C'C'I0lK+OI'

0. 0C000E+00
0. 00000E+00

0. 00000E+00

O. 00000E+00
0. O0000E+OI
0. O10000+I1O
I. O000nE+O0
0. 0000EI+I00
0. O1000E+IO0

0 . C000E + 00
O .00000gE+ 1)0

0. 100E1+O10

0. O0000cE+O0)

0. 00000E+00
0. 0SIIOE+I00

I. 00000E+I0

O . 0000E+0l

0.O00E0
Ol. CO000E+O0

O. IO000E+O0)
CO.C O000EO

O . fO0000E+O00
0. O0000E +00
0. O0000E +O0 (

0. 00000E +00

0. 0 01)000)E+ O00

O0 O0000E+00

0 O0000E+00
O. O0000E+00
0O. 0000E + 00
0 .0000O,+ 00
0. O0000E+O0
0. O000E + 00

0O. O000E +O00
0 . O000jE + 00O

MATRIX "-EFF
DEVI AT ION

O.OOIOOE+9O

I. OIO0EIOI
O. 1010000E+0
O. 100'000E+C"

1. 00010E+000. 00001E+00
0. 09100E+10
0. 000O1E+01
0. 0000EI+O0S. O00 0OE + On

0. 00C0OE1+9
0. IOIOOE+IO
0. 00000E+00
0. 000(0++00
0. 000CKE+'0

0.I0000IE+00

0.0UOUUEK+l0

0. OOOOOE+ no
0. 00OEI+Ul(0
0. 100O11E+I
0. 00001E+10
0. o0000E+1o
0O. O0000 ,E +,O

0. 0000KE+ 00
1.' 0000E+0

I. IO0000E+0
0C. C00'0C'E+IOI0.C O00E+O0

0 . O00 00 E+O0

0. O0000E+O0
0. O00 00E+O0

O. 00000E+00
.90000E÷1110
0O.OO 0000E0

0 . 00000E+00

0.01010K0E+

0. O000EK+ 00
0. O000E'+On
0. I0000E+00
0. IO000E+O00O. CO000E+O0,
0 . O0000E+O0
O . 00U00CE+-O0
0. O0000E+O0
O. 00000E+O0

. 10010E+1CI
I. 0K000E+00
:O. 000001E+'

0.1000001+00

0. O0000KIO0
". 0II0KE+0I
0. O0000,1 + O0

0. O0000gKo0

0. 0IIIIKE+00

n. nOOOOE+O0
I. O0000E+O)

0. noI)0E+lI
0. O0C,00E+0
1. O0000E+O0
0. (_O0000E+O0

0. 00II0E+00

C'. O0000g~o0

I. O0000E+O0
0. O0'00E+OI0. CO000E0go

0. 00000 CE+ )00
0.0UOOOE+O00
0. 00000OE+00

O). O0000E+uO
0. O0000E+U0
O. O0000E+ 0
O. O0000E+O00

0. 0000)E +0Dn
0O. 0000E+00
0. OnOOO)CE+ OC'
0.0D).OOUE+00n

0. OCO COE + O0
0. 00000OE+00O
O. (j0000E+00

C. OOnOOEO00
,. r)O~nOE+O00

0
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90 8.86836E-01
91 8.99199E-0S
92 9.18743E-S0
93 9.79225EK-0
94 9.00994E-01

95 9.02452E-01
96 9.38238E-0K
97 8.91607E-01
98 9.14741E-01
99 8.69482E-01

100 9.412607E-0
101 9.18969E-0I
102 9.11021E-091
103 9.31676E-OS

104 9.31187E-01
105 9.12106-E01
106 9.14433E-01
107 0.97115E-Ol
108 9.29588E-01
109 8.96594E-OS
ii0 9.43979E-01
15I 8.75353E-01
122 8.94002E-01
113 9.47321E-01
114 9.3155-2E-0l
115 8.85030K-S1
116 9.39129E-01
117 3.07775K-O1
119 9.20302K-OS
119 8.87089E-01
120 9.39109-S01
121 9.33190K-O1
122 8.98252KE-01
123 9.04215E-01
124 9.114416-'21
125 9.37687E-01
126 9.12857K-0S
127 9.26716E-01
129 9.14491K-01
129 9.17151E-01
130 9.20122E-01
131 9.54932E-01

132 9.15704E-01
133 8.87318E-01
134 9.15454E-01
135 9.66668E-01

KENO MESSAGE 140196 65-132
136 8.88865E-01
137 8.96141E-01
138 9.07659E-01
139 9.31430E-01
140 9.098896-01
141 8.91672E-01
142 9.51248E-01
143 9.015266E-01
144 9.32889EK-0
145 6.96369E-01
146 9.94863E-01
147 9.340206-51
148 9.40990E-01
140 9.23595E-01
150 9.19423E-OS
151 3.474982EK-
152 9.09813E-OS
153 0.95331E-01

154 3.44444E-OS
155 6. 93390E0-O
156 0.92057E-OS
157 9.03251E-OS
15B 6.97804K-i0
159 E.64900E-01
1C0 9.97223E-01

161 9.18827E-01
162 9.24453E-01
103 8.07075E-01
164 9.46600E-01
165 9.22187E-01
166 9.366'2E-01
167 9.53502E-01

168 9.17649E-01
169 9.23258E-01
170 9.26120E-01
171 9.26614E-01
172 9.08422E-01
173 9.02981E-01
174 9.18104E-01
175 8.91059E-01
176 8.95988E-01
177 9.03157E-_0
178 9.30350-So01
179 9.01541E-01
100 9.35730E-01
101 9.593406-01

182 9.240426-01
103 9.16527E-01

NAC International

3.70517E+KO
3.72S67K-00
3. 75233E+00
3.77967E+00
3.80633E+00
3.9320E+ 00
3. 85933E6+ 00
3.08600E+00
3.91250E+00
3.04000E+00
3.9665(E+00
3.99217E+00
4. 01950E+00
4.04617E+00
4.07183E+00
4.09833E+-O
4.12583E+00
4.15233E+00
4.17800E+00
4.20533E+00
4.2320K-E+O
4.26033E+00
4.28793E+00
4.31350E+00
4.33900SE+0
4.36650E000
4.39217EK+O
4.4107E+-00
4.44433E+00
4.47083E+00
4.49650E+00
4.52300E+00
4.54967EK+0
4.57617E+00
4.60183E+00
4.62750E+00
4.65400E+00
4.67967E+00
4.70617E+0n
4.73183E+00
4.75733E+00
4.78400E+00
4.81050+E00
4.83883E+00
4.86550E+00
4.89200E+09

WARNING ... ONLY
4.91850E600
4.94500E+00
4.97167E+00
4.99633E+00
5.02283E+00
5.04 950E+00
5.07500E+00
5.10350E+00
5. 12,00E+ 00
5.15567E+00
5.19217E+00
5.20406+E00

5.23433E+00
5 . 20023E+K+00
5. 29 65 0E+ 00
5. 31217E6 00
5.337e3E+00
5. 35S533E+00
5.39193E+00
S.41933E+00

5.44483E+K-
5.47233E6+S
5.4 903E6+00
5.52633E+C0
5.55383E-00
5.5795(E6+00
5. 60600E+00
5.63350E+00
5.65817E+00
5.68 383E++00
5.70950E+00
5.73417E+00
5.75 983E+00
5.79550E+00
5.81901E+00
5.83583E+09
5.863177E+O9
5. 98983E+ O5
5.915506+00
5.9410OE+00
5.96BS0E+O0
5.99500E+00
0.02067E+05
0.04633E+00
6.57200E-OS

E. 09767E+r'')
0.12417E+00
E.15067E600

9.11880E-01
9.11737E-01
9.11815E-01
9.12556E-01
9. 12431E-01
9.12323E-01
9.12599E-01
9.12378E-01
9.12403E-01
9.119656-01

9.12273E-01
9.12340E-01
9.12327E-01
9.12519E-01
9.12702E-01
9.12696E-01

9.12713E-_1
9. 12594E-01
9.12725E-01
9.12574E-01
9.12865E-01
9.12S21E-01
9.12352E-01
9.12667E-O0
9.12836E6-01
9.12590E'- 01
9.12823E-01
9.12779E-0 1
9.129446-01
9.12624E-01
9.12849E-01
9.13019E-01
9.12896E-01
9. 12825E-01
9.12813E-01
9.131SE6-01
9.13014E-01
9.13124E-01
9.13135E-01
9.13166E-01
9.13221E-01
9.13544E-01
9.13561E-01
9.13360E-01
9.13376E-01
9.13025E-01

992 INDEPENDENT
9.124456-01

9.127216-01
9.13684E-09
9.12821E-01

9.12799E-01
9.12647E-01
9.12923E-01
9.29842E-01
9.12983E-01
9.12867E-01
9.12742E-01
9.12899K-01
9.13081E-01

9.131536-01
9.13195E-01
9.13425E-01

9.12393E-01
9. 13274E-01
9.13479E-01
9.13347E-01
9.13209E-01
9.13145E-01
9.13047K-SI
9.12740E-01
9.12042E-01
9.126I9E-01
9.12755E-01
9.12595E-01
9.128056-01
9.12083E-01
9.13009E-01
9.13253E-01
9.13279E-S0
9.13339E-01
9.13415E-01
9.13493E-01
9.13464E-01
9.13402E-01
9.13430E-01
9.13300E-01
9.13201E-01
9.1314 3E-01
9.13241E-01
0.13175E-01
9.13302E-01
9.13059E-01
0.136176-01
9.12236E-01

2.92826E-03
2.60247E-03
2.57456E-03
2.651726-03
2.62574E-03
2.59957E-03
I.58650E6-9
2.56865E-53
2.54188E-03
2. 55415E-03
2.54723E-03
2.52227E-03
2.49696E-03
2.47952E-03
2.46190E-03
2.43789E-03
2.41439E-03
2.39590E-03
2.37861E-03

2.36110E-03
2.35714E-03
2.36064E-03
2.345136-03
2.34516E-03
2.33024E-03
2.322596-02
2.31387E-03
2.29408E-03
2.27515E-03
2.26634E-03
2.25823E-03
2.24568E-03
2.23029E-03
2.21294E-03
2.19476E-03
2.18622E-03
2.16851E-03

2.15389E-03
2.13675E-03
2.12010E-03
2. 10417E-03
2.11269E-03
2.09644E-03
2.08999E-03
2. 07416E-03
2.08825E-03

FISSION POINTS WERE
2.08043E-03
2.06867E-03

2.05374E-03
2.04328E-03

2.02853E-03
2.01961E-03

2. 02400E-03
2.01122E-03
2.0019 9E-03
1.99133E-03
1.98140E-03
1.97315E-03
1.969026-03
1.956886-03
1. 94408E0_-03
1.94465E-03
1.93191E-03
1.92280E-03
1. 92108E-03
1.91299E-03
1.90555E-03
1.89431E-03
1.88467E-03
1.89757E-03
1.88808E-03
1.87657E-03
1.86625E-03
1.86147E-03
1.86182E-03
1.85125E-03
1.84563E-03
1.850756-03
1.83976E-03
1.829686-03
1.82035E-03
1.81123E-03
1.80079E-03
1.79128E-03
1.78105E-03
1.77544E _-03
1.76800E-03
1.75881E-03
1.75152E-03
1.74285E-03
1.73766E-03
1.74696E-03
1.73820E-03
1.72865E-03

0.00000E+00
0.000006-O0

0.005006E+0
0.00000E÷00
0.000006E00
0O.00000E50
0.00000+O00
0.00006E+00
0.00000E+00
0.00000E+00
0.000506+00
0.00000E+00
0.000006+00
O.000006+00
0.000006+00
O.O0000E+00

0.000006+00
O.00006E+00
0O00006E+00
O,00006E+00
O.O0000E+00
0O.0000E+00
0. O0000E+00
O.O00006E+0
O.00006E+00

0.O0000E+00
0.000006+00
0.O0000E+O00
O.00006E+00
0,00000E+0
0.O0000E+O0
5.00006E+00
0.0000E+00
0.00006E+00
0.00006E+00

0.00000E600
0. O00000+O0
0.00000E+00

0.000006+00
0.O0000E+00
O.00006E+0
0.00006E+00
O.00000E+00
0.00006E+O0
0.00000E+O0
0.00000E+00

GENEPATED
0.00000E+00
0. 00000E+ 00
0.00000E+00
0.00000E+00
0.00000E+50
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
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O.00000E+00
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0.00C000E+O
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0.000OOE+00
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0.000006E+0
0. 000006E+O0
0. 000006O00
0.O00(006+30
0. 0000E+O0
0.00500E+O0
0. 00000IE+01
0.0000('60 + '0
O.O0000(E+O
0.O0000E+O0
0.00006E+09
0.00006E+05
0. O00000+00
0.O0000E+O0

0.00006E+00
0.O000006+00
0.O000006+1'
0. 00(0(0E00
0. O0000('E+0
o. 000006+00
0.000006E+0

0.000006-00
0.0O00006+00
0.00000 E + 00

+. 50006-SO0
' . (' 0 0 -0C E + 0
0'.030006E+:'0
('.00000E+00

0. 00000+E00
0. O(OOOE+O0
0.000006E+0

0.000006+00

0.000OOE+00
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0.0000+OE'+0
0.000006+00
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184
108
186
187
188
189
190
191

192
193
194
195
196
197
19H
199
2O0
201
202

203
204
205
206
207
208
209
210
211
212

213
214

215
216
217
219
219
220
221
222
223
224
225
220
227

228
229

230
231
232

233
234
235

236
237
239

239
240
241

242
243
244

245
246
247
247

249
250
251

252
213
254
255

250
257

258
259
260
261
262
263
264
215
200
207
268
269
270
271
272
273
274
275
276
277
278

8.975100-01
3.202770-01
9.05086E-01

8.845140-C'1
9.23112E-01
9. 13747E-01
9. 20376E-01
8,83891-S01

9.27817E-01
9.44874E-01
9. 09017E-c1
8 .94144E-01
8. 7285 SE -_C1
8. 04799E-01
9.19598E-01
8.e 115'2E-01
9.45768E -01
9.35985E-01
9.297910-01
8.999879E-01
9.938930-01
9.12423E-01
8. 95375E-01
9.06899E-01
9.11243E-01
9. 54339E-01
9.39932E-01
9.24160E-01
9.334 26E-El1
9.55546E-01
9.40680E-01
8. 73992E-01
8.77597E-01
9. 07999E0-01
8.72392E -0 1
9. 17626E-01
8. 90346E-01
9. 30152E-01
9.309150-01
8.98220E-01
9.16913E-01
9.36257E-01
6.86142E-01
9.18733E-01
9.04503E-01
9. 11392E-01
8. 62658E-01
9. 13911E-01
9. 02364E-0-
9. 47530E-01
9.44243E-01
8.8 814 0E-01
9.19263E-01
9.23997E -01
9.23895 SE-01
9.03672E-01
9.25109E-01
8.93009E-01
9.333277-01
9.4 92 67E-01
9.19141E-01
9.44672E-01
9.15887E-01
9.30912E-01
9.59002E-01
9.00273E0-01
9.28078E-01
9.42718E-01
9. 55589E901
9.23685E-01
6.76e2 OE_,_,
9.35734E-01
9. 04 9 64 E-01
9.412663E-01
9. 44797E-01
8. 97 36E-01
8.94212E-01
8.93854E-01
8. 80088E-01
8. 94360E-01
9.264598E01
9. )350,E-CI
9.058420-01

9.0574 1E-01
9.14516E-01
8.92759E-01
8.90366E-01
9. 10508E-(1
9.19783E-I1
9.008 67 E-01
9.13967E-01
8. 84983E-01
9.45233E-01
9.3r7321-01
9.3369E9-01

6.177170+00
-. n2283E 0"

C.260850000

6.29167E+00
6.30817E+00
6.333830+00
0.361157+00
6. 36683E+00
6.41350E+00
6. 43900E+00
6.46600E+00
6.49300E+00
0.52150E+00
6. 54433E+00

. 57163E+00
5.59650E+00
6. 62217E+00
6. 64783E+00
6.67433E+00
6. 70083E+00
6. 72733E+00
6.75400E+0C'
6.78050E+00
6. 89'700E0+0c
6.83183E+00
6.957330+00
6.8840OE+00
6. 910 50 E+0
C. 93517E+00
6. 96183E +00,
6.98833E+00
7.01583E+00
7.04133E+00
7.06800E+00
7.09450E+00
7. 12100E+00
7. 14850E+00
7. 17600E+00
7. 20350E0+ 00
7. 2 308 3E+00
7. 258330+00

7. 204 0E0+00
7.21150E+00
7.339030+00
7.36550E+00
7. 39300E+00
7.41950E+00
7. 44700E+00
7.47250E+00
7.49817E+00
7.52650E+00
7.55217E+00
7.57883E+00
7. 60433E+00
7. 63:000E + C
7. 654107E+00
7.69133E+00
7. 70783E+-00
7.73350E+00
7.760000E+00
7.78467E+00
7. 81033E0+00
7.83600E+00
7.86067E000
7.88633E+00
7.91383E+00
7. 94033E+00
7. 90600E+00
7.911070+00

8C.' 10817E+00
8. ('4567E0.(
8.07:17E+00
8.09783E+00
8.12350E000
89 15000EI00
8. 17750E+00
8.20483E+00
8.23233E+00
8.25883E+00
8. 28550E+00
8. 31300E+00
8.33950E+00
8. 3600'+00

. 39250E+00
8.41917E+00
S.44650E+00
8.47317E+00
8.499670+00
8.52533E+00

. 55367E+00
8.57933E+00
8. 60583E+00
8. 63233E+00
8. 65800C+00

9. 13545E-019.131014E-01

9. 131660-01
9.13411E-01

9. 13463E-01
9.13465E-01
9.13501E-01
9.123450-o0
9.13421E-01
0.135860-01
9. 13502E-01
9.13461E-01
9.132525-01
9.13003E-01
9.13037E-01
q. 12875E-01
9.130410-01
9.13156E-01
9.13240E-01
9. 13173E-01
9.130789-01
9. 13074E-01
9. 12988E-01
9. 12958E-01
9.12950E-01
9.13150E-01
9.1-278E-01
9. 13330E-01
9.13426E-01
9. 1325E-01
9. 13753E-01
9. 13566E-01
9.13399-0-1
9.:133730-01
9. 13183E-01
9. 132040-01
9.13099 -0- 1
9.131770-01
9.513257E-01
9.13189E-01

9.13206E-01
9.13309E-01
9.1218E9-01
9.13213E-01

.1 3174E-01
9. 131600-01

9.12945E-01
9.12949E-01
9.12903E-01
9.13053E-01
9. 13187E-01
9. 13080E-01
9.13106E-01
9.1 3153E-01
9.1319ME-01
9.13158E-01
9. 132090-01
9.13124E-01
9. 132000-SI

9.13353E-01
9. 13377E-01
9.135060-01
9.13516E-01
9. 1357E0-01
9. 137716-01
9.13717E-01
9. 13775E-01
9.13891E-01
9. 14050E-01
9.14096E-01
9. 139540-01
9.140400-01
q'.14004E -01
9. 14116E-01
9.14236E-01
9. 14171E-01
9.14093E-01
9. 14015E-_1
9.13885E-01
9.13810E-01
9.13858E-01
9.13819E-01
9.1379E9-01
9.137530-01
9.13761E-01
9.13952E-01
9.13595E-01
9.135040-51
9. 13607E-01
9.135600-01

9. 13561E-01
9.13457E -0

9. 13573E-01
9. 13657E-01
9.13730E-01

1.72140E-03
1. 7 1:'33E-03

1.70416E-03
1.70209E-'3
1.69432E-03
1.68523E-03
1. 67665E-03
1.67510(-03
1. 66800E-03
1. 66739E-63
1.65886E-03
1.65330E-03
1.65803E-013
1. 66811E-03
1.65992E-03
1.01939E-'3
1.65932E-03
1.65498E-03
1. 64878E-03
1.64191E-03
1.63654E-03
1.62847E-03
I. 62278E-03
I. 61512E-03
1. 60728E-03
1. 61195E-03
1.0609300-03
1. 602430-03

1. 1965-' 3
1.59765E-03

1.600106-03
1. 60344E-03
1.60476E-03
1.59748E-03
1 . 60134E-03
1.59408E-03
1.59021E-03
1.58485E-03
1. 57968E-03
1.57399E-03
I. 56699E-03
1. 5633E1-03
1.56108E-03
1. 154 32E-03
1.54791E-03
1.54109E-13
1.55023E-0-
1.54345E-03
1.53741E-03
1.53807E-03
1.53731E-03
1.53447E-03
1. 52-13E-03
1,52231 E-_O3
1. 51653E-O,3
1.51065E-03
1.50513E-03

1. 50120E-03
1.49730E-0_
1. 4915E-03
1.4 9214E-03
1.4 9156-03
1.48546E-03
1.481090-03
1. 48657E-03
1.48154E-03
1. 47669E0-3
1.47534E-03
1.47886E-03
1.4734 6-( 3
1.47447E-03
1.47115E-03
1. 4 6579E -03
1.46435E-03
1.463530-03
1.45930- 03
1.45560E-03
1.452160-03
1.452440-03
1.448779E-03
1.444 06E n-03
1.43910E-U3
1.43395E-03
1.42806E9-23
1.42341E-03
1.420322-03

1.41768E-03
1.41244E-03
1:.40739'-c'3
1.40296E-03
1.397910-03
1.39661E-03
1.39633E-03
1.393795-03
1.39062E0-3

0. 00000+E00
'3. OOO00E+00

O. OO 000E0O
0.00000E.O0
0.00O00E+00
0.000000E+O

0O. OO00OE+ OO0. 000000+00
0. 00000E+000.0O00000+00

0. 0OOOE+00
0. 00000E+00
0. 000000E+00
0.0 00000E+00
0. 00000E+00
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0. 00000E+00
0. 000OOE+O0
O.00000+000.0O00000+00

O. O00OOE+O000.00000E+00
0.00000E+00
0. 00000O040
0. 0000E0+00
0. 00000E+00

+0000 0 +000. 00000E0.0

0. 00000E+00
0. 00000E+0O
0. O0OOOE+00
0.0OOOOE+OO
0.00000E+00
0. 00O00E+00
O.000000E+0
O.00000E+00
0. O00000E+00. 000000+00

O.00000E+0
nO. O00IOOE+OO0.0O00000+00

0. 0 S 0 00+0E0

0. 000 OOCE+.O'3
0.05 0000E 0.0
0. 00000E+0.'0. 00000E+00
n. OOOOO + On
0.: OOOOOE +O01
0. 00000.E00
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O.O0000E+OO0
0.000000+00
O.00000E+00
0. O0000E+00

0.O000000+00
O. oOOOE+O00
0. 00000E+00
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0. 000000+00
0 . OSOS OE +C)0
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0. 000000E+O
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0. O000OE+00O . 00OOOE+O00
0. O0O00E400
0. 00000+000
0. 00000E+00
O. O00000+-00
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0. 00000tE+00

0.0O00000+000. 00000E+ 00
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0. 00000E+0

0. O0000E+00
0. 00000E+OO
O.00 000+E00
0. 00000E+O0
S. 0O0OOE00
0 00OOO00E+O

0. 000000-SO
0. 00OOOE.00

0'. '.00000E+00
O.003000E+00'

+0 C' 0 00O + 00C

0.00O0000+00
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0. 0000 00E+00
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0. 00090E+00
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0. OO C, OE+'C'

0.0O00000+00
0. cOOO E000+0
0. U''C0000E+'0
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0. 00000E0+ (
0. 00000E+00
0.00000E+n0
0. 00000E+00

O. coooooEO00
0.00000E+00
0.00000E+00

0. S0000E+0C
5. 10( n 0' 0+o ('I

('.00I0000+00
0.00000E+040
0. 000)oE+(0

0.00O000E+OS
0. 000 00E+00
0O.00000E+0
0. 00 OO0E+ 00
O. 00000E+00
0O.00000E+O0O 0OOOOOE+CO0

0.0O00000+00
0. 00000E+00
0. 00OOOE+00
0.0 0000E+00
0. 00000+00
C'. 000000OO+ (
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O. OO00'0E+O
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0. 01000E+O0
0.U00000E+00
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S. 00('0'0+ 00
0. 00000E+00
0. 000 00S-+ 00
0. C000CE+00
0. O0000E+00
O. 00000E+00
0. O00000E+ 00

0. 000000+00
0. OOO 00E+ 00

0.0O00000+00
0. O0000E+00
0.0C C(00000+ 00O. OOOnOE+O0

0. 0000OE+00
0. 900 OE+00
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0 . ('0C,30(10+00
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2'0
289
202
293
294
205
298
287
288
2899

290
291

293
294
295
298

197
298
299
300
301
303
303
304
305
200
307
309
309
310
311

312
313
314
315
310
317
318
319
320

321

323
324
3325
326
327
328
329
330
331
3321

233
334
325
336
337
338
339
340
341
342
343
244
345
346
247
340
349
350
351
352
353
354
355
356
357
350
359

3 1 3

3 '23

316

302

3053
324
308
366

370
31
372
373

9.00970E-01
a : 7022881-0',1
9.645158-01
8.95538E-01
9.38120E-01
0. 98180E-51

9.309 93 -' _ 1
9.2854(8-01
8.83832E-01
9.05707-E01
8.98009E-01
9.105638-01
9.35439E-01
9. 24570-01
9. O2 210E-01
8. 5007 3E-05

9. 15326-01
9.43632E-01
8.79052E-01
9.54132E-01
9.255721-01
9.56927-_01
9.02724E-01
9.44560E-01
8.79787E-01

8. 9r867E-01
9.33420E-01
9.,01636E -01
8.83105E-01
9.42594E-01
9. 690218-01
8.88059E-01
8.87527E-01
8.72847E-31
9. 14955E-01
9. 26581E8-01
8. 93774E -01
9. 04703E-0 1
8.73971E-C'1
9. 87092E-01
9.36953E-01
9. '0684E -_1A
0. 991008-U1

9.179986E-01
8. 83328E-01
9.00061E-01
9.01044E-01
9. 46564E -01
9. 224 57 E-01
9.33945E-01
9. 20471E-01"
9.06509E-01
8.966908-01
9.09415E -01
8. 97298-01
9.65757E-01
9.,5715E-01

9. 10031E-01
9. 1045 9E-01
8. 994 54 E-01
9.40123E-01
9. 48688E-01
8.91158E-01
9.27387E-01
9.12735E-_1
8.78610E-01
8. 890348 -011
9.47418E-91
8.94473E-91
9.110098-01

9.130408-01
9.0'20138-01
9. 067008-01

9.40376E-01
9. 00742E _-01
9.36849£-01
9.24388E-01
9. 14130E-01
8. 95041 8-O1
9. c0788E-01
9.0(920 ('-0'I

9. 30057E-01

9. 16098E-01
8.31497E-01
8.78 5 `6E-1l
9.101561E-01
8. 76975E-''1
8.70955'E--1
9.131628-01
9.092508-01
9.065128-01
8.969600-01
9.11398E-01
9.05047E-01
8.99059E-01

8.6550E+00
8. 71309E+O0'

8. 7367E +00
8.76417E+00
0.78983E+00
8.81917E+00
8. 84 4 567E+00
8.87217E800
8.89967E+00
8.92633E+00
8.95367E+00
0. 97933E+00
9.00583E+00
9.03250E+00
9.05983E+00
9.08550E800
9.110133E+00
9.13583E+00
9.16250E+00
9.188098-90
9. 2128 3E+ 00

9.23933E+00
9.26500E+00
9.39067E+00
9.318008E+00
9. 34550E8 00
9. 371178+ 00'
9. 3 7 017 E8+ 001
9.39768E+00
I . 4 24 17 E+On:
9.44983E+00'
9. 47050E+00
9. 5 0300E+00
9.53050E+00
9.55883E+00
9.58633E+00
9.6 1283E+00
9.63933E+00
9.0 66838+00
9.69517E+00
9.'72000E+00
9. 74 65 0E+ )0
9. 774 0 0E+00
9.980258E+00
9.82617E+00
9. 85533E+00
9.882 00+E 00
9. 90767E+00
9. 93317E+00
9. 95983E800
9. 98633E+00
1.00128E+01
1. 00403E801
1.00668E+01
1.00935E+01
1.01218E+01
1.01475E+01
1.01740E+01
1.01997E+01
1.02251E801
1.02518E+01
1.02765E+01
1.03030E+01
1.03315E+01
1.03570E+01
1.03837E+01
1.04110E+01
1.04377E+01
1 .0452E+'1
1.04907E+ 01
1 .0518 2 E +01
1.05438E+01

1.05703E+01
1.05978E+I1
1.00325E+01
1.06492E+01
1.06765E+01
1. 07032E+01
I .07278E+01
1.07535E+01
1.07782E+01
1.08038E+01
1.09303E801
1:.l085E0'E+± '1
1 .0917E8'1
1.090908±01
1.09347E+01
1.096128E01
1.098_8E+01
1.10125E+01
1.10382E+01
1.106478+01
1.10982E+01
1.11178E+01
1.11435E+01
1. 117900E+01

9.13712E-01
9.13578E-01
9.13760E-01
9.13095E-01
9. 13782E-01
9.13727E-01
9.13788E-01
9.13840E-01
9.13735E-01
9. 13710E-01

9. 13655E-01
9.13645E-01
9.13720E-01

9. 13757E-01
9. 13718E-01
9. 13842E-01
9. 13851E-01
9.139528-01
9.13834E-01
9.13970E-01
9.14009E-01
9.14 153E_-01
9.14115E-01
9.14216E-01
9.14102E-01
9.13955E-01
9. 140'0E-01
9.13979E-01
9.13878E-01
9.139728-01
9.141518-01
9.14066E-01

9.13980E-01
9.13848E-01

9.13851E-01
9.13892E-01
9.13828E-01
9.13799E-01

9.136728-01
9.13905E-01
9.13977E-01
9.139428-01
9.139958-01

9.13908E-01
9.139138E-01
9. 137708-01
9. 137317-01

9. 130328-01
9.138583-01

9. 13 9108-01
9. 139408-01

9.13917E-01
9.13865E-01
9.13852E -01
9.138008-01
9. 13958E-01

9. 14022E-01
9. 14070E-01
9. 140598-01

9. 14015E-01
9. 14093E-01
9.14195E-01
9. 14 127E-01
9.14166E-01
9. 14162E-01

9. 14058E-01
9.13985E-01
9. 140828-01
9.140108-01

9.14019E-'1
3.14045E-01
9.14010E-01
9. 13989E-01
9.14005E-01
9.14027E-01
9.14092E-01
9. 14 12 18-01

. 14121E-01

9.14067E-01
9. 14215E-01
9.14201E-01
9.14247E-01
9. 14254E-01
Q. 14191E-01

9.14093E-01
9.14058F-01
9.13950E-01
q.13854E-01
9.13051E-01
9.13840E-01
9.13830E-01
9.13774E-01
9. 1377E8-01
9. 13884E-01
9.13844E-01

1 .305708-03

1.38724E-03
1.39426E8-03
1.3908o0E-3
1. 38856E-03
1.38474E-03
1.38118 _-03
1.37729E-03
1.37648E-03
1.37188E-03
1. 36819E-13
1.303478-03
1.36084E-03
1.35665E-03
1.35250E-03

1.35366E-03
1.349'35E-03
1.348278-03
1.34889E-03
1.35120-903
1.34721 _-03
1. 35038E-03
1.34640E-03
1.34574E-03
1. 34 613E-03
1.349648-03
1.346718-03
1.34249E-03
1.34230E-03
1.34119E-03
1.34879E-03
1.34707E-03
1. 34 545E-03
1. 34765E-03
1.34331E-03
1.33962E-03
1. 33688E-03
1.33293E-03
1.33470E-03
1.35008E-03
1.34829E-03
1.34452E-03
1.34110E-03
1.33697E-03
1.33020E-03
1.33272E-03
1.32918E-03
1.32894E-03
1.32511E-03
1.32247-_03
1.31857E-03
1.31474E-03
1. 31179E-03
1. 30787E-03
1.30494E-03
1.31038E-03
1.30808E-03
1.30503E-03
1.30118E-03
1.298038-03
1.-9649E-03
1.29669E-03
1.294658-03
1.29142E-03
1.387038-03
1.28807E-03
1.,2638E -03
1.28631E-02
1.28383E-03
1.28014E-03
1.27671E-03
1.27350E-03
1.27002E-03
1.26862E-03
1.26557E-03
1.26364E-03
1.26039E-03
1.25683E-03
1.25443E8-03
1.25964E-03
1. 5618E-03
1.21535 0E-03

1. 25002E-03
1.24815E-03
1.24859 -03
1.24561E-03
1.24637E-003
1.24709E-0'
1.243678-03
1.24033E-03
1.23711 _-03
1.23400-02
1.23110E-03
1.23344F-03
1.230308- 03

0. 000008+00

0. O00000E+0
0. 00008E+00
0. O0000+O00
0. OOOOOE÷OO
O. OOOOOE+O0

. OO000E+00
0. 00008E00
0. 90900E+O0
9. O09058E0o
0.0000E+00
0.00000E+00
0. 00008E+00
0.OOOOOE0OO
0.00000E+00

0.008OOOE0O
0. 000008+00
0. OOOOOE+00
0. OOOOOE+00
0. OO008OE+0
0. 0000oo+00
O. O00000E+0

0. 00000E+00
0.00000E+000.00000E+00

O. 0000E+00O .OOOOOE +On
20.00008+00

0. 00008E+0
0. OOOOOE+000.0O0000E800

0. O0000E+00
0O. OOOOOE+000. O00000+O0
0. OO0008+O0
0. O008OOEO0
0. O0000E+00
0. O0000E+00
0. 00008E+00
0. 0OOOOE+00

0.00000E+O0
O.OOOOE+00
0. 000000E+O
0.0000080+O
0. 00000E00
O.000008E00
0. 00000E+00
0. 0OOOOE+OO
0. 000OOE9O0

0. 00000E+000. 000008+00
0.00008O+00

0. OOOOOE+000. OcOOOOE+OO

0.00OOOE+00
0.00000E+OO
0. 00000E+00
0.00000E+00
0. 00000E+00
0. 00000+000. 00000E+00
0.000008+00
O.OOOOOE+O0
0.0O00008+00
0.0O00008+000. OOOOOE+(0
0'. OOOOOE+O0
O. 000000E+O
0.0000E+000
0. 0000E+-00

0 0OO00E+ 00
0. 00000o,00
O.O00008E+00
0 O00008E+00

O.O00000E+00
0O.00000£+00
0. O00000E8O

. 00000E8000. 00 '0 + 00
0.000OOE+00

0. O 0 0 0E8 0 0
0. 00000E+OO
0. 00000E+00
0,000008-000. 000008E00
0 . O0'000E+0
0. 00000E+00
0.00OOOE+00
0. OOOOO8+00
0. OOO 00E+ 00

O. OOOOOE+OO
0. OOOOOE+O0

0. 00008E+00
0. 00008E+00

0. 00')"(''E+00
0.0000'08±00
0. 000008±00

0. 00 8OE+C00
0.00000E+00

0. OO000E+00
0. 00008E+O0
0. O000OE+O0
0. 00000E+00
0. 000008+00O.UOOOE+OO

L. nOO000+o0

0.UUE+O0l

O.O 00U:OE+00c.0 OOO0+00
O. 00 000E+00
0. 0000: +'O'
0. 0C0008E+O00. OOC000+00

0. 00008E+00
0. o00000E00
0.909008E+00

0O. 00000E÷00
0. 00008E+OO

0.00O000E+00
0. 00000E+00
0. 000'008-OO'
0. 00000E+00
0. 00000E800
0.0O0005800
0. 0'0 0080E+0
0.0O00008+000.000009E+0
0. 00008E+00
0.0OOOO+00

0.00000E+00
0. 00008+o00
0.00OOOE+00
0. 00000E+00
0.0OOOOE00
0. 000008E00
0. 000'20'E+00
0. OOO0+000
0. 000 00E 00
'2. 00'0OOE+H0)
0.00008E+00

0. 000008+00
0. OOOOOE+O0
O. O0000E+O0
0. 0000E+00
0. O0000E+00

C'. 0000OE+00

o0.C O00OOE+00
0 (ý.O000E÷00O'. 00000£+00

'. 00008E+00
0.0 O0008E00
'. O00' ''E+O

UO0oOnOE+O0' . 'OOO( +00

0. O0000'E+o 0
0. O0000E+00
0.00000E+00
C'. 00O000+00
0. 0000E+ O00'.,0U0000+00
0.C001'E+000.U050008E00

0.000008+00

0. 000008+00

0. 0 00 00E + 0
0. 'O0000E+000. OOOOOE'28O0
0. 00000E 00

'2. 00000E+00

0. ( 'OOO'OE+00
0. 0OO'00+0 0
0.0 +000EO0

0. 000008-OE00

0.000 E 0 00

o. 00000E+00
0. '000loE+O0
0.00008+00
0. 0OOOE+000

0. OCOOOE+OO0:. 0OOOE+00
0 .00000O800
O.0 000E0+00+I.I00008+00
0.900008+00
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374
3775
376
377
376
379

380
381
382
383
384
305
386

387
388
389
390
391
392
393
394
395
396
397
398
399
40(1

401
402
403

8.99473E-01
9.230046-01

9. 49284K- 1
9. 07115E-O1

-.6 44F40- 1
8.63222KE-Si

9. F 1616-09.0 8018E- 1
9.2 9187E -01
8..74 807E -01
9. 102426K-i

9. 20945E-O1

0.90399E-01a. 96rI04E-_0I1

9. 072d8E-OI
8.681735E-01
8.87880EK-0
9.27316E-01
9. 63680E-01
9.33104E-i1
9. 12553E- 1
8.88733E-O0
9.20633E-01
9.19766E-01
9.32565K-Si
8.96231E-01
9. 1697 3E-1I
9.29953E-61

9.16366E-01
9.39027E-01
8.68354E-01

I.11975E+01
1.122226+01
1.12466E+01

1.12733E+01

1. 13265E+S1

1.13530E+01
1.13787E+01
1.14043E+01
1.14300E601
1.14583E+01
1.14840E-01
I.5 105E1+01
1.15370E+01
1.15645E+01
1.151902E+01
1.16177E+U1
1.16423E+01
1.16680E+01
1.16945E+01
1.17220E+01
1.17485E+01
1.17760E+02
1.180255E+01

I.1290E0S1
1.18557E+01
1.108822E+01
1.19068E+61
1.19335E+01
1.19600E+91

9.13805E-01
9.13832E-01
9.13927E-01
9. 13909E-01
9.13844E-01
9.13707E-01
9.13692E-01
9.13733E-01
9.93635E-91
9.13622E-S0
9.13647E-01
9.13601E-0I
9.13556E-SI

9.131540E6-01
9.13457E-01
9.13391E-01
9. 13427E-01
9.13608E-01
9.13658E-01
9.13655E-01
9.13591E-01
9.13609E-01
9.13625E-0I
9.13673E-01
9.13629E-0I
9.13637E-01
9.13678E-01
9.13685E-01
9.13746E-01
9.13633E-91

1.28056-03

,t22505E-03

1.22549E-03
.230E-03

4 6519-03
1:22204E-03

1 .2194 -103
1.2?I51E-03

1 : 1 G741E-03
O 214466-03

-0647E-03
1.209936-03
1.20679E-03
1.206476-03

1. 20516E-03
1.2025 9E-03
1.21301E-03
1.21093E-03
1.20783E-03
1.00642E-03
1.20348E-03
1.20053E-03
1.198446-03
1.196226-03
1.19324E-03
1.19094F-03
1.18797E-03
1.18656E-03
1.1890OE-03

0.00000E+00

0.O0000E+00

0.00000E+00
0.00000E+000.0000OE+n(I
0.00000E+00
0.00000E+00
0.00000E+00

0. 00000E+00
C. 0,0100E (+00

0.00000OE+000Q000061IE+ O0
0 . 0 tol)-,E+ 0U
0. 00000E600
0. 0000 E+0600

0.00000E+00
0. 0000E+OO
0.0000OE+00

0.090006 E+0 0O.O00000E +OO

O.O0000E+0
0.0000C)E +08

0 .00000E +C,00.00900E+00
O.OOOOOE+00

0.00O006+00
0.00000E+00

0.00000E+00
0. 000006+00

0.0000E+6-0
0. 0000E+(or0

0. OOOOOEO00
0.9O00060EO0

O. 00000E+000. 00000E÷00
0. 000006+00
0. 000006+000. 0 0 000E+ 00
0.000 00 6E + 00

0. 0000E+00
0. 000006 +0
'. 00000E+00

0.900006E+0
0O. OOOOOE ,O0

0. 00000E+0
0. 009001E+0
0. 00009E+O0
0. 00900E9+0
0. OO00OE9+0
5 . 0050E+06-00.00O000E+00

0. 00000E+O0
0. 00000E+00

0.00000E+00
0.000 OOE+00
0.0000(E+00

KENO MESSAGE NUMBER K5-123

NAC International

EXECUTION TEP14INATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.
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TRIGA - PREF. FLOOD CANISTER - 2' P.OD FILLING CANIISTER - TOLERANCE

LIFETIME = 6.65193E-R5 + OR - 1.55342E-07 GENEP ATION TIME
NU BAR = 2.42127E+00 + OR - 9.95371E-RO AVERAGE FISSION GROUP

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION

2.66454E-05 + OR
3.22457E+01 + OR
1.48733E-01 + OR

6. 91541E-08
5.44642E-OS
5. 7C070E-04

NO. OF INITIAL
GENEPATI ONS AVERAGE

SEIPPED K-EFFECTIVE
67 PER CENT 95 PER CENT

DEVIATION CONFIDENCE INTERVAL CONFIDENCE INTERVAL
9q PER CENT NUMBER OF

CONFIDENCE INTERVAL HISTORIES

5

17
22

2 7
32
37
42
4 .7
52
57
ES
97

72
77
92
87

97
102

117

112
117
122
127
032
137
142
147

152
157
192
167
172

1177
122
197

183

197
102
207

12
127

127

237

292
257

162

307
312
317
222
297
332
337

322
327
332
337
342

377
325

357
372
277

E28
287

30K
307

0.91355
C. 91357
0. 9 13 72
0. 91209

0.91371
0.91371
0. 9137
0.91362
0. 91372
0.9137 s
0.91394
0.91385
0.91392
0.91383
0.91421
0.91407
0. 91397
0.91369
0. 91370
0.91374
0.91383
0.91373
0. 9 13q0
0. 913 95
0.91403
0.914c19
0.91402
0.914(17
C'.9140(1

C'.91412
C. 91399
0.901395

0. 91396
9.91367

0. 914 1U
0. 91401
0.91405
0.9137d
0.91394
0.9142
0.91390
0.91376
'.91401
0. 91365
0.91302
0.91392

'). 91423
0.91402
0.91434
0.91386
0.91393
0.914039
'3. 91417

n.914 61
0.91431
0.91427
0.91370
0. 91293
0.91279
0.91317
0.91339
C'. 91369
0 .9I 35F
0. 91349
0.91339
0.91331
0.91307
5.91100
'3. 91295
0. 91290I

0.91349
0. 91255

0.91147
0.91096
0.911,1
0. 91067
0. 910L
0l. 90873

. 9111 , I0. ý1063
0. 9 c.50. 913C.7
0.91597
3. 91274
0. 91000

" OR - 0.00119
" OR - 0.00119

+ OR - 0.00119
OR - 0.0 0120

" OR - 0.00120
" OR - 0.00120
" OR - 0.00120
* OR - 0.00121
" OR - 0.00120
+ OR - 0.00121
" OR - 0.00121
+ OR - 0.00122

" OR - 0.00123
+ OR - 0.00124
+ OR - 0.00124
+ OR - 9.00124
+ OR - 0.00125
" OR - 0.00126
+ OR - 0.00126
+ OR - 0.00127
+ OR - 0.00128
+ OR - 0.00129
+ OR - 0.00130
+ OR - 0.00131
+ OR - 0.00133
+ OR - 0.00134
+ OR - 0.00134
+ OR - 0.00135
+ OR - 0.00137
+ OR - 0.)0138
+ OR - 0.00139
" 09 - 0.00141
+ OR - 0.00143
+ OR - 0.00145
+ OP. - 0.00145
+ OR - 0.00147
+ OR - 0.00149
" OP, - 0.00151
" OR - 0.90153
" OR - 0.00154
" OR - 0.00155
" OR - 0.00159
+OR - 0.001C1

OR - 0.001(3
+ OR - 0.00166
+ OR - 0.00169
+ OR - 0.00170
+ OR - 0.00172
+ OR - 0.00175
+ OR - 0.00178
+ OR - 0.00178
+ OR - 0.00181
+ OR - 0.00185
+ OP - 0.00187
+ OR - 0.00190
+ OR - 0.00195
+ OR - 0.00199
+ OR - 0.00200
+ OR - 0.00204
+ OP - 0.00207
+ OR - 0.00214
+ OR - 0.00221
+ OR - 0.00226
4 OR - 0.00228
+ OR - 0.00235
+OR - 0.00244
+ OR - 0.00249
+ OR - 0.00252
+ OR - 0.0025F
+ OR - 0.00254

+ OR - 0. 00263
+O - 0. 0021

OR - 0.00271
+ OR - 0.00287
+ OR - 0.00293
+ OR - 0.00304
+ OR - 0.00316
+ OR - 0.00341
+ OR - 0.00371
+ OR - 0.00385
+ OR - 0.00409
OP - 0.00449

+ 09 - 0.0050e
" 09 - 0.00539
SOP - 0.00688

" OR - 0.00625
OR - 0,01031

0.91236 TO 0.91474
0.91238 TO 0.91479
0.91243 TO 0.91492
0.91249 TO n.91499
0.91251 TO 0.91491
0.91251 TO 0.91491
0.91247 TO 0.914898
0.91242 TO 0.91483
0.91251 TO 0.91492
0.91257 TO 0.91499
0.91272 TO 0.91515
0.91263 TO 0.91507
0.91259 TO 0.91505
0.91259 TO 0.91507
0.91297 TO 0.91545
0.91283 TO 0.91531
0.91272 TO `.91522
0.91243 TO 0.91495
n.91245 TO 0.91496
0.91247 TO 0.91501
0.91255 TO 0.91511
0.91244 TO 0.91501
0.91250 TO 0.91511
0.91264 TO 0.91527
0.91271 TO 0.91536
0.91982 TO 0.91550
0.91268 TO 0.91536
0.91272 TO 0.91542
0.91264 TO 0.91539
0.91274 TO 0.91050
0.91259 TO 0.91537
0.91254 TO 0.91535
0.91243 TO 0.91529
0.91222 TO 0.91511
0.91264 TO 0.91555
0.91254 TO 0.91548
0.91256 TO 0.91555
0.91226 TO 0.91529
0.91241 TO 0.91547
0.91267 TO 0.91576
0.91234 TO 0.91545
0.91217 TO 0.91534
0.91240 TO 0.91593
0.91201 TO 0.91528
0.91216 TO 0.91548
0.91213 TO 0.91552
0.91253 TO 0.91592
0.91231 TO 0.91574
0.91259 TO 0.91609
0.91208 TO 0.91564
0.91215 TO 0.91572
0.91228 TO 0.91590
0.91232 TO 0.91901
0.91274 TO 0.91649
0.91241 TO 0.91622
0.91232 TO 0.9192"
0.91172 TO 0.91569
0.90093 TO 0.91493
0.91075 TO 0.91482
0.91110 TO 0.91524
0.91125 TO 0.91553
0.91148 TO 0.91589
0.91132 TO 0.91584
0.91121 TO 0.91577
0.91104 TO 0.91573
0.91087 TO 0.91574
0.91058 TO 0.91559
0.90938 TO 0.91441
0.91030 TO 0.91541
0.9103C TO 0.91544
0.91086 TO 0.91912
0.90993 TO 0.91516
0.90996 TO 0.91537
0.90974 TO 0.91549
0.90853 TO 0.91440
0.90762 TO 0.91370
0.90805 TO 0.91437
0.90726 TO 0.91408
0.90657 TO 0.91399
0.90488 TO 0.9125e
0.90732 TO 0.91549
0.90014 TO 0.91512
0.90457 TO 0.91473
0.90020 TO '.9190C
0.90b98 TO 0.92275
0.90650 TO 0.91899
0.90067 TO 0.92130

0.91117 TO 0.91593
0.91119 TO 0.91596
0.91123 TO 0.91901
0.91130 TO 0.91908
0.91131 TO 0.91611
0.91131 TO 0.91611
0.91127 TO 0.91608
0.91121 TO 0.91'03
0.91131 TO 0.91613
0.91137 TO 0.91619
0.91151 TO 0.91637
0.91140 TO 0.91629
0.91135 TO 0.91629
0.91135 TO 0.91631
0.91173 TO 0.91669
0.91159 TO 0.91059
0.91147 TO 0.91647
0.9111 C TO 0.91621
0.91119 TO 0.91921
0.91120 TO 0.91628
0.91129 TO 0.91940
0.99116 TO 0.91630
0.91120 TO 0.91641
0.91132 TO 0.91658
0.91138 TO 0.91669
0.91149 TO 0.91684
0.91134 TO 0.91670
0.91139 TO 0.91677
0.91127 TO 0.91675
0.91136 TO 0.91688
0.91119 TO 0.91676
0.01113 TO 0.91679
0.91101 TO 0.91672
0.91077 TO 0.91656
0.91119 TO 0.91700
0.91107 TO 0.91696
0.91107 TO 0.91704
0.91075 TO 0.91680
0Q.91008 TO 0.91700
0.91113 TO 0.91730
0.910C79 TO 0.91701
0.91059 TO 0.91993
0.91078 TO 0.91724
0.91038 TO 0.91691
0.91050 TO 0.91714
0.q1044 TO 0.91721
0.91084 TO 0.91762
0.91059 TO 0.91746
0.91083 TO 0.91784
0.91030 TO 0.91742
0.91037 TO 0.91750
0.91047 TO 0.91770
0.91048 TO 0.91786
0.91087 TO 0.91836
0.91051 TO 0.91812
0.91036 TO 0.91917
0.9u973 TO 0.91768
0.90E93 TO 0.91693
0.90972 TO 0.91686
0.90903 TO 0.91731
0.90911 TO 0.91766
0.90927 TO 0.91910
0.90906 TO 0.91810
0.90892 TO 0.91805

.900869 TO 0.91807
0).90843 TO 0.91818
0.90010 TO 0.91805
0.90687 TO 0.91693
0.90774 TO 0.91797
10.,0793 TO 0.91790
0.90023 TO 0.91875
0.90732 TO 0.91777
0.90725 TO 0.91808
0 .90687 TO 0.91836
0 .90560 TO 0.91734
0. 90457 TO 0.91674
0. 90489 TO 0.91753
0. 0385 TO 0.91749
,90,87 TO 0.91769
0.9 0103 TO 0.91643
0 4(1323 TO 0.91958
O.90195 TO 0.91901

E. 9 c40 TO 0.91991
0 09 TO 0:.92444

10 TO 0.02903
0.90025 TO 0.92523
0. b9036 TO 0.93191

0.90999 TO 0.91712
0.91000 TO 0.91715
0.91004 TO 0.91720
0.91010 TO 0.91727
0.91012 TO 0:.91730
0.9I011 TO 0.91731
0.91006 TO 0.91728
0.91001 TO 0.91724
0.91011 TO 0.91733
0.91016 TO 0.91740
0.91029 TO 0.91758
0.91019 TO 0.91752
0.91012 TO 0.91752
0.91011 TO 0.91755
0.91049 TO 0.91793
0.91035 TO 0.91780
0.91021 TO 0.91773
0.90990 TO 0.91747
0.90994 TO 0.91747
0.q0993 TO 0.91755
0.90990 TO 0.91768
0.90997 TO 0.91759
0.90909 TO 0.91771
0.91001 TO 0.91790
0.91905 TO 0.91802

0.91014 TO 0.91818
0.91000 TO 0.91804
0.91001 TO 0.91812
0.q0990 TO 0.91812
0.9099 TO 0.91825

0.90990 TO 0.91815
0.90973 TO 0.91817
0.90995 TO 01.91815
0.90933 TO 0.91801
0.919973 TO 0.91846
0.910960 TO 0.91843
0.90958 TO 0.91853
0.90924 TO 0.91831
0.90935 TO 0.91853
0.90950 TO 0.91885
0.90923 TO 0:.91985
0.90900 TO 0.91851
0.90917 TO 01.91985
0.90U75 TO 0.91854
0.90984 TO 0.91880
0.90075 TO 0.91890
0.99914 TO 0.91931
0.99887 TO 0.91917
0.9099U TO 0.91960
0.90853 TO 0.91919
0.90859 TO 0.91928
0.90867 TO 0.91951
0.90863 TO 0.91971
0.90099 TO 0.93023
0.9•000 TO 0.92002

0-.9w41 TO 0.92012
0.90774 TO 0.91967
0.90693 TO 0.91 93
0.90611 TO 0.91889
0.90696 TO 0.91938
0.90697 TO 0.91980
0.q0707 TO 0.92030
0.90960 TO 0.9203r
0.90604 TO 0.92034
0.90635 TO 0.92042
u.90600 TO 0.92062
0.9U561 TO 0.93054
0.90405 TO 0.95945
0.90518 TO 0.92052
0.9,059 TO 0.92051
0.90500 TO 0.92138
0.l0471 TO 0.9203:
0.90455 TO 0.92079
0.90400 TO 0.92123
0.90296 TO 0.92027
0.90153 TO 0.91979
0 .U173 TO 0.92069
0.90044 TO 0.92090
0. 99016 TO 0. 92140
u.09710 TO 0.92020
0.99414 TO 0.52367
0.09717 TO 0.92410

0.09441 TO 0.9149e
0.0750 TO 0.9e903
u.9t522 TO 01.93652
0.b,401 TO 0.93140
0.08004 TO 0.94192

4 U0 !:00€)
399C00
399(1(10

39 79COC'
39C0,00

39401)(c
393000
3920C'0
3910130
386000
381000
3760()0
371LU00
366 00C0
361000
3569) 00'
351 ('00
346000
34 1000
33960 C0
331000
336000
321000
3160 0 )
311000
306000
3010(00
2960003

29100rc
2869000
211300
276000
271000
266 00CI
291000
256009

2510(10
246 0 01)
241 00
239'300'
231 0n
226~

2210o0
219000
2110001
209000
2019000
199000
1910300
199000

1790') 0
171 0010
196000'
101000
156000

1510("3
149000

141000
138000

1310300
1290'00
120000
119000
11 1000
106000

1010013
90000'

91000''
80100''17 00'0

710([10

71090
59000

51 0 IO0

49000
41000
39000
31(05

210000
16000

190' 0

1.11)0

71000

660C"3
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TRIGA - PREF. FLOOD CAMJSTER - 2 ROD FILLING CANISTER + TOLEP.ACE

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RUN.
THE LINE REPRESENTS K-EFF - 0.9136 + OR - 0.00C2 WHICH OCCURS FOR 403 GENERATIONS RUN.
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TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER . TOLEP.IICE

PLOT OF AVERAGE F-EFFECTIVE BY GEJERATION SKIPPED.
THE LINE REPRESENTS K-EFF = 0.r136 + OR - 0. 012 WHICH OCCURS FOR 3 GENERATIONS SKIPPED.

0. jG3' 0.9117 0.9203
.-------------------------- I ----------------------- I -------------------------- I ---------------------

10

15 +

20

3D) +25

30

35 +

40 +

45

50

55

60 +

70 +

80 +

I I
1' I

I I
I I

I I
I i

I I
I I
i I

I V I
I ' I
r I
I V I
I V I
I 1 I
I 1 I

1 I

I 1 I
1 I

I I
I I
I I
I I~ I
I V I
I V I
I I~ I
I V I
II I
I V I
I V I
I V I
I V I
IV I
I V I

I V I
I V I
I V I
I I~ I
I V I
I I I

1I II

I I
I I

I I
I I
I I
1 I
I I
I I
I l I
I 1 I
I V I
I I

1 I

1 I
I I~ I
I V I

I I
I I
I V I
I V I
I V I
I I~ I
I V I
I V I
I I I
I I~ I

I V I
I V I

6.65-3

NAC International



NAC-LWT Cask SAR
Revision 43

January 2015

I00*

I05 +

110

115 +

120 +

125 +

130 +

135 +

140+

145 +

150 +

155

16u +

165 +

170 +

175 +

18E0

18£,-

I -

Ii.

I V

II
I V

I I'
I I-

I I'

I I'
I V

I I'

I V

I'

I I'
I V

I V
1 V
I V

I V
I I'
I V
I V

I -

I -

I'

I I'

I I
II.

I I

V

I V

V

I
I

NAC International 6.6.5-31



NAC-LWT Cask SAR January 2015
Revision 43

II
II I
I I
I I

190-I I

I ° I
I I

I * I
II

195 + I
II I

I I I
I0 1I I

I I * I
." +I I* I

I I
205II I

I I, I
I I

2~510 I I * I
I I• I

I I" I
I I

I I' I

2I5II I
I I' T

I I * I
I I* I

215+ I I I

I V I
I I* I

I V I

I I • I

225I + I
I I I

I I I
I I I

I 1
230 +

II
II

I235 I

II
III
I I I

iII
240+Io

II
I

I I~ I

245- I

I * I

I V I
I5= * I

.00I I
I V I

I 1 I
I I I

255I I

I 1 I
S II

II
- I

260 +" I
I ] I

I 5* I I
I 1 I

II
270 I I

I *1 I

I *1 I

I *1 I

I I I
'70 +I * I

NAIItrntonl .. 53



NAC-LWT Cask SAR
Revision 43

25+

295+

300 +

305

310 +

320 +

325 +

330 +

335

340 +

345

350 +

355 +

360 +

36.5

370 +

375

NAC International

January 2015

O I

I *

I -I

I *I I

I *1
I *I

I *1
I I

I *1
I *I

I *l

I * IS

* II
I II

5 1
I I
I I

I * 1
I F

I I

I I
I * I
I * I

O * I
1 *l
I *1
I *l
I *

I *

I *

I * I
I I

I * I
I I

I *.

I I
O *I

* I
* I
* I

I *l
I *I
I * I

* I
* I I
* I I
* II
* I

* II
* I

* II
- II

- II
* I

II
II

II I I

-1I

* II
I II

I I

- II
-II I
* II

I

-I I
-I I

- Ir
* I

- I

* I
* I

I
*I

* I
*I

* I

6.6.5-33

I
1
1
I

II

TI



NAC-LWT Cask SAR
Revision 43

January 2015

390 +
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I I * I

I I. I

TP.IGA - PREF. FLOOD CAN•ISTER - 2 ROD FILLING CANI1STER + TOLERAN.CE

GROUP FISSION
FRACT I ON

1 0.0004

2 0.0019

3 0.0025

4 0. u 015

5 0.0021

6 0. 0032

7 '.0039

8 0.0041

9 0. 0057

10 0.0121

11 0.0257

12 0.0344

13 0.0313

14 0.0255

15 0. 0050

16 0.0034

17 0.0052

19 0.0065

19 0. 000q1

20 0.0336

21 0.0177

0.04n3

23 0.1157

24 0.100'_2

25 0.1037

2b c. 1909

27 0i.0765

SYSTEM TOTAL -

ELAPSED TIME I

P.A0'0DOM NUMBER-

UNIT REGION FISSIONS

3.78261E-04

1.75837E-03

2.28749E-03

1.37908E-03

1.94967E-03

2.93131E-03

3.60175E-03

3.76576E-03

5.16621E-03

1.10499E-02

2.35064E-02

3.14157E-02

2.85508E-02

2.32593E-02

4.54822E-03

3.09197E-03

4.73398E-03

6.25696E-03

7.65993E-03

3.08651E-02

1.61492E-02

3.67750E-02

1.05719E-01

1.71967E-01

1.40418E-01

1.74441E-01

6.08923E-02

9.13550E-01

PERCENT
DEVIATION

1.7107

0.5591

0.5099

0.5231

0.4578

0.3491

0. 2639

0.2765

0.2941

0.2832

0.2820

0.2790

0.2936

0.2715

0.3571

0. 4445

0.6335

0.0007

0.5298

0.3441

0.4988

0.3622

0.2352

0.2075

').0359

0. 2514

0.3710

0.1302

ABSORPTIONS PERCENT
DEVIATION

1.15095E-03 1.5661

3.10796E-03 0.4703

1.94752E-03 0.3999

1.10253E-03 0.4127

2.41958E-03 0.3640

8.91355E-03 0.3430

1.93545E-02 0.3332

1.66521E-02 0.3506

1.80498E-02 0.2826

4.36278E-02 0.2806

6.14684E-02 0.2361

4.92024E-02 0.2293

5.76898E-02 0.2103

6.87534E-02 0.2560

3.02211E-02 0.3717

1.65618E-02 0.4372

9.52084E-03 0.4348

8.97307E-03 0.4118

1.40545E-02 0.4171

4.44361E-02 0.3445

1.70573E-02 0.4152

3.38568E-02 0.3256

8.93478E-02 0.2345

1.29114E-01 0.19R4

3.90052E-02 0.2247

1.15238E-01 0.2552

4.14854E-02 0.3860

1.00231E+00 0.0445

2KIPPING 3 GENEPATIONS

LEAKAGE PERCENT
DEVIATION

0.00000E+00 0.0000

0.00000+00 0.0000

0.00000E+00 0.0000

0.000000+O0 0.0000

0.00000E+00 0.0000

0. 00000E+00 0. On00

0. 000000+00 .0000

0. 000000E0 0.0000

0.000000E+0 0.0000

0.00000E000 0.0000

O.00000E+00 0.0000

O.00000+E00 0.0000

O.00000E+00 0.0000

0.00000E000 0.0000

0.00000E002 0.0000

0. 0000UE+00 0.000

0.00000E+O0 0.4000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

O.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0. 00000E+00 0. 0000

0. 000-00E+00 0.000

0. 00000E+ 00 0. 0000

0.000000E+00 0.0000

1 96103 MINUTES

IB2D06BCI 5BF
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TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANI1STER + TOLERANCE

FREQUENCY FOR. GENERATIONS 4 TO 403
0.8577 TO
0.8660 TO
0.8743 TO
0.8825 TO
0.8908 TO
0.8991 TO
0.9073 TO
0.9156 TO
0.9239 TO
0.9321 TO
0.9404 TO
0.9487 TO
0.95(9 TO
0.9652 TO
0.9735 TO
03.9817 TO

0.8660
0.8743
0.9825
0.8908
0.8991
0.9073
0. 91556
0.9239
0.9321
0.9404
0.9487
0.9569
0.8905
0.9735
0.9817
0.9900

0.8577 TO 0.8060
0.8660 TO 0.8743
0.8743 TO 0.8825
0.8825 TO 0.8908
0.8908 TO 0.8991
0.8991 TO 0.9073
0.9073 TO 0.9156
0.9156 TO 0.9239
0.9239 TO 0.9321
0.9321 TO 0.9404
0.9404 TO 0.9487
0.9487 TO 0.9569
0.9569 TO 0.9652
0.9652 TO 0.9735
0.9735 TO 0.9817
0.9817 TO 0.9900

0.8577 TO 0.8660
0.8660 TO 0.8743
0.8743 TO 0.8825
0.8825 TO 0.8908
0.8908 TO 0.8991
0.8991 TO 0.9073
0.9073 TO 0.8156
0.9156 TO 0.9239
0.9239 TO 0.9321
0.9321 TO 0.9404
0.9404 TO 0.9487
0.9487 TO 0.9069
0.9569 TO 0.9052
0.9652 TO 0.9735
0.9735 TO 0.9817
0.9817 TO 0.9900

4** ... .. • •*. •**÷ .. .' *.............. •'*

* • . . ......... •*. .. .. .. . . .

FREQUENCY FOR GEINERATIONS 104 TO 403

FREQUENCYFOR....T................. 04TO
.. .. . . ,. ................ . . . .

..............

FREQUENCY FOR GENERATIONS 204 TO 403

** . . ................. * . *..

_TRIGA - PREF. FLOOD CANISTER

0.8577 TO 0.8660
0.8660 TO 0.8743
0.8743 TO 0.8825
0.8825 TO 0.8908
0.8908 TO 0.8991
0.8991 TO 0.9073
0.9073 TO 0.9156 ...

0.9156 TO 0.9239
0.9239 TO 0.9321
0.9321 TO 0.9404
0.9404 TO 0.9487 ...

0.9487 TO 0.9569
0.9569 TO 0.9652
0.9652 TO 0.9735
0.9735 TO 0.9817
0.9817 TO 0.9900

- 2 POD FILLIJG C'AIJISTER + TOLERANCE

FREQUENCY FOR GENEPRATIONS 304 TO 403

CONIGPATULATIONS! YOU HAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH KETIY V IN 11.9C183 MINUTES
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Figure 6.6.5-2 Summary of CSAS25 Input/Output for NAC-LWT with TRIGA Fuel
Elements - Most Reactive Poisoned Basket Configuration

PRIMARY MODULE ACCESS AND1 INPUT RECORD I SCALE DRIVER - 95/03/29 - 09:06:31
MODULE CSAS25 WILL BE CALLED

TRIGA - PREF. FLOOD CANISTER
27SROUPNDF4 LATTICECELL
.FUEL

U-235 1 0.10 9.05980E-4 END
U-238 1 0.0 3.849480E-4 END
ZR 1 0.0 3.446510E-2 END
H 5 0.0 5.514420E-2 END
'CLAD, BASKET, AVID CASK
80304 2 1.0 293.0 EDS
'CADISTER INTERNAL MODERATOR

020 3 1.0 293.0 END
'ZIRCONIUMS ROD
ZR 4 1.0 293.0 END
'GRAPHITE REFLETOR

C 5 1.0 293.0 END
;LEAD SHIELD
PB 6 1.0 293.0 END
'NEUTRON SHIELD
H20 7 1.0 293.0 END
'CASK EXTERNAL MATERIAL

H20 8 SE-20 293.0 ENE'
'END FITTING FOR FUEL ELEMENT

SS304 9 0.337137 293.0 END
H20 8 0.662863 393.0 END
'SECOND FUEL MATERIAL FOR UN-CANISTERED

U-235 10 0.0 9.052980E-4 END
U-238 10 0.0 3.849480E-4 END
ZR 10 0.0 3.446510E-2 END

1 10 0.0 5.514420E-2 END
'SECOND END-FITTING MATERIAL FOR UN-CANISTERED FUEL
SS304 11 0.337137 293,0 ENS
820 11 1.0E-20 293.0 END
'CASK INTERIOR MODERATOR MATERIAL
820 12 I.E-20 293.0 EKD
'NEUTROIN ABSORBER PLATE WITH BORON
FE 13 DED-7.76 0.6717 293.0 END
C 13 DEN=7. 70. 0.0001 2c3.0 E[D
SI 13 DEN-7.7K 0' OI'- 293.0 END
MN 12 DEN=7.70 0.0000 293.0 KlO
P 13 DEN=7 .75 0. 001 203.0 E D

CR 13 DENI=7.76 0.1849 293.0 END
NI 13 DEN=7.76 0.1233 293.0 END
E-10 13 DEN=7.70 0.0073 293.0 END
B-11 13 DEN=7.76 0.0007 293.0 END
N 13 DEN=7.76 0.0017 293.0 END
'NEUTRON ABSORBER PLATE WITHOUT BORON

FE 14 DEN=7.78 0.6717 293.0 END
C 14 DEN=7.76 0.0001 293.0 END
SI 14 DEN=7.76 0.0033 293.0 END
M,1 14 DEN=7.76 0.0060 293.0 END
P 14 DEN=7.75 0.0001 293.0 END
CR 14 DEN=7.76 0.1849 293.0 END
NI 14 DEN=7.76 0.1233 293.0 END
N 14 DEN=7.76 0.0017 293.0 END
END COMP
SQUAREPITCH 4.2992 3.6449 1 3 3.7541 2 END
MORE DATA
RES=10 CYLINDER 1.8224 DAN(10)=8.5196E-0S
END MORE
TRIGA - PREF. FLOOD CANISTER
READ PAPRM TME=170.0 GEN=403 NPG-1000 RUN=YES PLT=NO
TBA=2.0 KEND PARAM
READ GEOM
UNIT 1
COM= 'TRIGA FUEL ELEMENT ISCREENIED)'
CYLINDSER 4 1 0.2858 2P19.00
CYLINIDER 1 1 1.8224 2P10.05
CYLIN DER 5 1 1.0224 2427.73.8
COLIIDER 2 1 1.0771 2P27.7300
CYLINDER 9 1 1.0771 2P36.703

UNIT 5
COM='3.36 in Width / 0.28 in Thichness DIVIDER CENTER STACK (SCREENED)
CUOID 2 1 294.2920 0.7112 0.0 2P30.703
UNIT 6
COM='3.39 in Width / 0.24 in Thickness DIVIDER OUTSIDE STACK (SCREENED)

CUBOID 2 1 2P4.2926 0.6096 0.0 2P36.703
UNIT 10
COM -TRIGA ELEMENTS IN Top of 3.38 in x 3.38 in OPENING (SCREEIIED)'

CUBOID 3 1 5P4.0567 .. 1029 -3.9500 2P36.703
HOLE 1 +2.1495 -2.2257 0.0
HOLE 1 -2.1400 +2.2257 0.0
HOLE 1 -2.1495 -2.0733 0.0
HOLE 1 12.1495 -2.0733 0.0
CUBOID 2 1 2P4.2164 +4.2926 -4.8402 2P36.703
CUBOID 12 1 2P4.2926 2P4.29q6 2P36.703

UNIT 11
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COM= 'TRIGA ELEMENTS IN Bottom of 3.38 in 3.38 in OPENING (SCREENED)l
CUBOID 3 1 2P4.0267 +3.9505 -4.1029 2P36.703
HOLE 1 +2.1495 -2.2257 0.0
HOLE 1 -3.1495 -2.4257 0.0
HOLE 1 -2.1495 +2.0733 0.0
HOLE 1 +2.1495 +2.0733 0.0
CUBOID 2 1 2P4.2164 +4.1402 -4.2926 2P36.703
CUBOID 12 1 2P4.2926 284.2926 2P36.703
UNIT 12
COM='TRIGA ELEMENTS III Bottom Right of 3.38 in x 3.38 in OPENING (SCREENED)'
CUBOID 3 1 +4.1029 -3.9505 +3.9505 -_4.029 2P36.703
HOLE 1 +2.2257 -2.3257 0.0
HOLE 1 +3.2257 +2.0733 0.0
HOLE 1 -2.0733 -2.2257 0.0
HOLE 1 -2.0733 12.0733 0.0
CUBOIS 2 1 +4.2926 -4.1402 +4.1402 -4.2926 2P36.703
CUBOID 12 1 2P4.2926 2P4.2926 2P36.703
UNIT 13
COM='TRIGA ELEMENTS IN Top Right of 3.38 in x 3.38 in OPENING (SCREENED)'
CUBOID 3 1 +4.1029 -3.9505 +4.1029 -3.9505 2P36.703
HOLE 1 +2.92257 +2.2257 0.0
HOLE 1 +2.2257 -2. 0733 0.0
HOLE 1 -2.0733 +2.2257 0.0
HOLE 1 -2.0733 -2.0733 0.0
CUBOID 2 1 +4.2926 -4.1402 +4.2926 -4.1402 2P36.703
CUBOID 12 1 2P4.2926 2P4.2926 2P36.703
UNIT 14
COM='TRIGA ELEMENTS IN Bottom Left of 3.38 in x 3.38 in OPENING (SCREENED)'
CUBOID 3 1 +3.9505 -4.1029 +3.9505 -4.1029 2P36.703
HOLE 1 -2.22572257 257 0.,.
HOLE 1 -2. 2257 +2.0733 0.0
HOLE 1 +2.0733 -2.2257 0.0
HOLE 1 +2.0733 +2.0733 0.0
CUNOID 2 1 -4.1402 -4.2926 -4.1402 -4.29226 P36.703
CUBOID 12 1 2P4.2926 2P4.2926 2P36.703

UNIT 15
COM='TRIGA ELEMENTS IN Top Left of 3.38 in x 3.38 in OPENING (SCPEENED)'
CUBOID 3 1 +3.9505 -4.1029 +4.1029 -3.9505 2936.703
HOLE 1 -2.2257 -2.2257 0.0
HOLE 1 -2.2257 -2.0733 0.0
HOLE 1 +2.0733 +2.2257 0.0
HOLE 1 +2.0733 -2.0733 0.0
CUBOID 2 1 -4.1402 -4.2926 +4.2926 -4.1402 2930.703
CUBOID 12 1 2P4.2326 204.292C 2930.703
UNIT 16
CON-'TRIGA BASKET 3.38 38 in CENTER OPENING (SCREENED)'
CUHOID 2 1 294.0267 2P4.02-07 2P30.703
HOLE 1 -2.14'5 +2.1495 0.0
HOLE 1 -2. 1495 -2. 1495 0.0
HOLE 1 +2.1495 +2.1495 0.0
HOLE 1 +2.1495 -2.1495 0.0
CUBOID 2 1 2P4.2164 2P4.2164 2P36.703
CUBOID 12 1 2P4.2926 294.2926 2P36.703
UNIT 17
COM-=HORIZONTAL -2 POIS9ON SHEET + WATER'
CUBOID 13 1 2P3.8227 0.3175 0.0 2P34.163
CUBOID 14 1 294.1492 0.3175 0.0 2P34.163
CUBOID 12 1 294.2926 0.3175 0.0 2P36.703
UNIT 20
COM='CENTER COLUMN OF THREE OPENINGS w/ 0.28 in plate (SCREENED)
AR P9AY 1 -4.2926 -13.9065 -36.703
REPLICATE 2 1 4R0.7112 2R0.0 I
UNIT 21
COM='LEFT OUTSIDE COLUMN OF TWO OPENINGS w/ 0.12 in plate (SCREENED)'
ARRAY 2 -4.2926 -9.0488 -36.703
REPLICATE 2 1 0.0 0.3048 2R0.3048 2RO.0 I
UNIT 22
COM='RIGHT OUTSIDE COLUMN OF TWO OPENINGS w/ 0.12 in plate (SCREENED)'
ARRAy 3 -4.2926 -9.0488 -36.703
REPLICATE 2 1 0.3048 0.0 2R0.3048 2R9.0 I
UNIT 20
COM= 'SAC-LWT TRIGA BASKET (SCREEHED)'
CYLINDER 12 1 17.1500 2P36.703
HOLE 20 0.0 0.0 0.0
HOLE 21 -9.2974 0.0 0.0
HOLE 22 +9.2974 0.0 0.0
CYLINDER 2 1 18.9103 2P37.338

CYLLINDER 0 1 33.4645 2P97.336
CYLINDER 2 1 36.5188 2P37.338
CYLINDER 8 1 49.2227 2P37.338
CYLINDER 2 1 49.8221 2P37.330
CUBOID 8 1 P49.8221 2P37.338
UNIT 41
COM= 'TRIGA FUEL ELEMENT'
CYLINDER 4 1 0.C256 2910.05
CYLINDER 10 1 1.5224 2P10.05
CYLINDER 5 1 1.0224 2P27.7365
CYLINDER 2 1 1.8771 2927.7369
CYLINDER 11 1 1.6771 2P36.703
UNIT 45
COM='3.38 i0 Width / 0.20 in Thickness DIVIDER CENTER STACK'
CUBOID 2 1 2P4.252 0.7112 0.0 2P36.703
UNIT 46
COM'3.36 in Width / 0.24 i Thickness DIVIDER OUTSIDE STACK'

B00,ID 2 1 2P4.2-26 0608160,0 22P3.703
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UNIT 50
COM='TRIGA FUEL ELEMENTS IN Top of 3.38 in x 3.38 in OPENING'
0UB010 12 1 2P4.2926 224.2926 2236.702

HOLE 41 +2.1495 +2.4154 0.0
HOLE 41 -2.1495 ?2.4154 U.0
HOLE 41 -2.1495 -1.3389 0.0
HOLE 41 +2.1495 -1.3389 0.0
UNIT 51
COM='TRIGA FUEL ELEMENTS IN Bottom of 3.38 in x 3.38 in OPENING'
CUHOID 12 1 2P4.2928 2P4.2926 2P36.702
HOLE 41 +2.1495 -2.4154 0.0
HOLE 41 -2.9145 -2.4154 0.0
HOLE 41 -2.1485 +1.3389 0.S
HOLE 41 +2.1495 +1.3389 0.0
UNIT 52
COM='THIGA FUEL ELEMENTS IN Bottom Right of 3.38 in x 3.38 in OPENING'
CBO D 12 1 2P4.2926 2P4.2926 2P36.703
HOLE 41 +2.4154 -2.4154 0.0
HOLE 41 +2.4154 +1.3389 0.0
HOLE 41 -1.3389 -2.4154 0.0
HOLE 41 -1.3389 +1.3389 0.0
UNIT 53
COM='TRIGA FUEL ELEMENTS IN Top Right of 3.38 in x 3.38 in OPENING'
CUBOI 12 1 2P4.2926 2P4.2926 2P36.703
HOLE 41 +2.4154 +2.4154 0.0
HOLE 41 +2.4154 -1.3389 0.0
HOLE 41 -1.3389 +2.4154 0.0
HOLE 41 -1.3389 -1.3389 0.0
UNIT 54
COM='TRIGA FUEL ELEMENTS IN Bottom Left of 3.38 in x 3.38 in OPENING'
CUBOID 12 1 2P4.2926 2P4.2926 2236.703
HOLE 41 -2.4154 -2.4154 0.0
HOLE 41 -2.4154 +1.3389 0.0
HOLE 41 +1.3389 -2.4154 0.0
HOLE 41 +1.3389 +1.3389 0.0
UNIIT 55
COM='TPIGA FUEL ELEMENTS IN Top Left of 3.38 in x 3.38 in OPENING'
008020 12 1 2P4.2926 2P4.2926 2P36.703

HOLE 41 -2.4154 +2.4154 0.0
HOLE 41 -2.4154 -1.3389 0.0
HOLE 41 +1.3389 +2.4154 0.0
HOLE 41 +1.3399 -1.3389 0.0
UNIT 06
COM='TRIGA BASKET 3.38 in x 3.38 in CENTER OPENING'
0U8010 12 1 224.2920 224.292, 2236.703

HOLE 41 +2.1495 -2.1495 0.0
HOLE 41 -2.1495 +2.1495 0.0
HOLE 41 -2.1495 -2.1495 0.0
HOLE 41 +2.1495 +2.1495 4.0
CUBOID 12 1 2P4.2928 2P4.2926 2P30.703
UNIT 60
COM= 'CENTER COLUMON OF THREE OPENINGS ./ 0.28 in plate'
ARRAY 11 -4.2926 -13.9065 -36.703
REPLICATE 2 1 4R0.7112 2RO.U 1
UNIT 61
COM='LEFT OUTSIDE COLUM14 OF TWO OPENINGS wI 0.12 in plate'
ARRAY 12 -4.2926 -9.0488 -36.703
REPLICATE 2 1 0.0 0.3048 280.3048 2R0.0 1
UNIT 62
COM='RIGHT OUTSIDE COLUMI OF TWO OPENINGS w/ 0.12 in plate'
AR RAY 13 -4.2926 -9.0488 -36.703
REPLICATE 2 1 0.3048 0.0 2RU.3048 2R0.0 1
UNIT 70
COM='NAC-LWT TRIGA BASKET'
CYLINDER 12 1 17.1500 2P36.703
HOLE 60 0.0 0.0 0.0
HOLE 61 -9.2974 0.0 0.0
HOLE 62 +9.2974 0.0 0.0
CYLINDER 2 1 18.9103 2237.338
CYLINDER 6 1 33.4645 2237.238
CYLINDER 2 1 36.5188 2237.338
CYLINDER 8 1 49.2227 2237.338
CYLINDER 2 1 49.8221 2P37.338
CUBO D 8 1 4P49.8221 2237.338
UNIT 80
COM='SIMPLIFIED LID STRUCTURE NAC-LWT'
CYLINDER 2 1 36.5188 2P14.1351
CYLINDER 8 1 49.8221 2P14.1351
00OID 8 1 4P49.8221 2P14.1351
UNIT 81
COM='SIMPLIFIED CASK BOTTOM STRUCTURE NAC-LWT'
CYLINDER 8 1 26.3525 223.81
CYLIN DER 2 1 30.6188 +13.97 -12.7
CYLI IDER 8 1 49.8221 ±13.97 -12.7
CUB01 8 1 4P49.8221 +13.97 -12.7
GLOBAL UNIT 82
COM= 'STACK OF 5 BASKETS IN CASE'
ARR ,-AY 20 -49.8221 -49.8221 -213.36
EtNlt GEOM
READ ARRAY
AP.A=l NU40=1 21Uy=7 0U0=1 FILL 10 5 17 16 17 5 11 EINID FILL
APRA=2 NU1=1 NUY=4 4UZ=1 FILL 13 17 6 12 END FILL
AP.A=3 0UX=1 I0UY=4 10UZ=1 FILL 15 17 '. 14 Elit, FILL
A 1N.=1 1U-=1 10UY=7 1U1=1 FILL 50 40 17 (0 17 40 51 Etri FILL
AR.1=2 NU0=1 00U=4 00Z=1 FILL 53 17 4C END FI LL
AR-.A=13 NU:.:== IU0Y=4 NU Z=1 FILL 55 17 46 54 EN1D FILL
A-RA=20 ZU'=1 11U2=I 242=7 FILL P1 30 3270 30 00 EtID FILL
EIJI[, "-p. RA Y
PEAS S)OUILI ALL=MIR ENCD BOUNDS
END DATA
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SECONDARY MODULE 000008 HAS BEEN CALLED.

MODULE 000008 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 1.87 (SECONDS).

SECONDAPRY MODULE 000,02 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. CDMPLETIONI CODE 0. CPU TIME USED 20.60 (SECONDS).

SECONDARY MODULE OSOSU"P HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETIONI CODE 0. CPU TIME USED 1087.30 (SECONDS).

MODULE CSAS25 IS FINISHED. COMPLETION CODE U. CPU TIME USED 1112.90 (SECONDS).
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PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

FROGRAM : CSAS

CREATION DATE: 03/08/6.

VOLUME: ENG

LIBRARY: G: \SCALE43\WIN_NT\EXE

PRODUCTION CODE: CSAS

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 12/15/96

TIME OF EXECUTION: 06:26:07

PROBLEM PAP.AMETERSB .."

LIB 27GROUFNDF4 LIBRARY
MX, 14 MIXTURES
MSC 38 COMPOSITION SPECIFICATIONS
IZM 3 MATERIAL ZONES
GE LATTICECELL GEOMETRY
MORE 1 0/I DO NOT READ/READ OPTIONAL PARAMETER DATA
MSLN 0 FUEL SOLUTIONS

.... PROBLEM GEOMETRY -.

CTP SQUAREPITCB CELL TYPE
PITCH 4.2992 CM CENTER TO CENTER SPACING
FUELOD 3.6449 CM FUEL DIAMETER OR SLAB THICENESS
MFUEL I MIXTURE NO. OF FUEL
I•'OD 3 MIXTURE NO. OF MODERATOR
CLADOD 3.7541 CM CLAD OUTER DIAMETER
MCLAD S MIXTURE NO. OF CLAD

.... SPECIAL PARAMETERS .**

ISN 8 ORDER OF APIGULAR QUADRATURE
I IM 20 INNER ITEPATION MAX IlMUM
ICM 25 OUTER ITEPATION MAXIMUM
SOZF 1.SS00ES0G SIZE FACTOR FOR SPATIAL MESH
EPS I.O000G E-G4 OVERALL PROBLEM CONVERGENCE
PTC I.000G0E-54 SCALAR FLUX CONVERGENCE
EKL 1.42089E+00 BUCKLING FACTOR
IuS 0 THERMAL UPSCATTER SCALING
BAL FINE BALANCE TABLE PRINT FLAG
DY 0.SUOOOOE+00 BUCKLING HEIGHT
DZ 0.00000E+00 BUCKLING DEPTH
IPr1 0 DIFFUSION COEFFICIENT OPTION
FRD 0 LOGICAL UNIT lU!MBER TO READ FLUX GUESS
FWR -S LOGICAL UNIT INUNBER TO WRITE FLUX GUESS
MSH 20 01 DUMBER OF INTERVALS FOR RES. INTGRTIS
MLV 2 MAX LVALUE FOR RES. INTGRTNS
K.,S 0 LOGICAL UNIT NUMBER TO WRITE A11ISN LIB
RED 1S MIXTURE WITH SPECIAL RESOINAIICE CORRECTION

CYLINDER GEOMETRY FOR SPECIAL RESONANCE CORRECTION
1.82240ES00 DIMENSION (LBAR) FOR SPECIAL RESONA1ICE CORRECTION

DANCOFF FACTOR SPECIFICATION
MIXTURE FACTOR

I0 D.85220

ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE I IS FUEL
ZONE 2 IS CLAD
ZODE 3 IS MOD
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PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PPOGR.AM: 000009

CREATION DATE: 02/08/9C

VOLU-EIE: ENG

LIBPRAY: G:\SCALE43\WIN NT\EXE

PRODUCTION CODE: KENOVA

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 12/15/98

TIME OF EXECUTION: 06:26:32
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TRIGA - PREF. FLOOD CANISTER

..... NUMERIC PARkMETEPS

TME MAXIMUM PROBLEM TIME (MIN) 170 .00

* ** TBA TIME PEP. GENERATIOI (MIN) 2.00

GEN NUMBER OF GENERATIONS 403

* 0PG NUMBER PER GENERATION 1000

NSE NUMBER OF GENERATIONS TO BE SKIPPED 3

BEG BEGINNING GENERATION NUMBER I

* BRES GENERATIONS BETWEEN CHECKPOINTS 0

.JSD NUMBER OF EXTR.A I-D CROSS SECTIONS I

1NBK NEUTRON BANK SIZE 1025

IXB EXTRA POS ITIONS IN NEUTRON BANK 0(

NFB FISSION BASIK SIZE 10SDS

OFB EXTRA POSITIONIS IN FISSION BANK 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000

WTH WEIGHT HIGH FOB SPLITTING 3.0000

WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

* RND STARTING RANDOM NUMBER BB827100001

* NB8 NUMBER OF D.A. BLOCKS ON UNIT 8 200

NL8 LENGTH OF D.A. BLOCKS ON UNIT 8 512

* ADJ MODE OF CALCULATION FORWARD

INPUT DATA WRITTEN ON RESTART UNIT NO

BINARY DATA INTERFACE YES

.. N International.6..5-44.
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TRIGA - PREF. FLOOD CANISTER

" * ...... LOGICAL PARAMETERS

RUN

FLX

SMU

MKU

CKU

F14U

MKH

CKH

FMH

HHL

AMY

XSI

XS2

XAP

PRI

PID

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX.

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT IIUMBER

COMPUTE COFACTOR K-EFF BY UNIT NUMBER

PRINT FISS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT FISS FROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT 1-D MIXTURE X-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE ANGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA 1-D CROSS SECTIONS

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

1N0

110

PLT

FDN

NUB

MKP

CKP

FMP

MKA

CKA

FMA

HAL

FAR

GAS

PA:

PWT

PGM

BUG

TRK

PLOT PICTURE MAP(S)

COMPUTE FISSION DENSITIES

COMPUTE NU-BAR & AVG FISSION GROUP

COMPUTE MATRIX K-EFF BY UNIT LOCATION

COMPUTE COFACTOR N-EFF BY UNIT LOCATION

PRINT PISS PROD MATRIX BY UNIT LOCATION

COMPUTE MATRIX K-EFF BY ARRAY NUMBER

COMPUTE COFACTOR K-EFF BY ARRAY NUMBER

PRINT FISS PROD MATRIX BY ARRAY NUMBER

COLLECT MATRIX BY HIGHEST ARRAY LEVEL

PRINT FIS. AND ASS. BY REGION

PRINT FAR BY GROUP

PRINT XSEC-ALBEDO CORRELATION TABLES

PRINT WEIGHT AVERAGE ARPAY

PRINT INPUT GEOMETRY

PRINT DEBUG INFOPPIATI C,

PRINT TRACKING INFORM-IATION

NO - +

NO

YES.

NO ÷

NO *

NO

NO -

NO

NO

NO

110
NO

NO *

NO *

NO

NO -"

NO0

PAPRAMETER INPUT COMPLETED

........ 0 1IU'S WERE USED READING THE PARAMETER DATA ........

. . ......... DATA READING COMPLETED .............
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**°,.. . . .. . . .. . . .. ........... * * * + * ........,..... + * . * ., ** , * * .. .......... , + . .**.......... .**.....

TPIGA - PREF. FLOOD CANISTER

.... ... A DII.....ONAL.... .NF.... ..... .. NF........ .................. ....... ,
...............,+ .... , , + , , ,..........................+..... I.. . ., ..... ,......... . .. + . .+ *

÷+ ... '**ADDITIONAL INFORMATION ........

NUMBER OF ENERGY GROUPS 27

110. OF FISSION SPECTRUM SOURCE GROUP I

LID. OF SCATTERING ALIGLES IN XSECS I

ENTRIES/NEUTRON IN THE NEUTRON BA4K 24

ENTRIES/NEUTRON IN THE FISSION BANAK 17

NUMBER OF MIXTURES USED 13

NUMBER OF BIAS ID'S USED 1

NSUMBER OF DIFFERENTIAL ALBEDOS USED 0

USE LATTICE GEOMETRY

GLOBAL APRAY NUMBER

NUMBER OF UNITS IN THE GLOBAL . DIR.

NUMBER OF UNITS IN THE GLOBAL Y DIR.

NUMBER OF UNITS IN THE GLOBAL Z DIR.

USE A GLOBAL REFLECTOR

USE NESTED HOLES

NUMBER OF HOLES

MAXIMUM HOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAXIMUM ARRAY NESTING LEVEL

YES

ID

I''

S..,

7 '

YES

YES

62

YES

2 ...

TOURAL INPUT GuOMETRY REGIONS1

NUMBER OF GEOMETRY REGIONS USED

LARGEST GEOMETRY UNIT NUMBER

LARGEST ARRAY NUMBER

du
8O

8 2

20

'+ BOUNDARY CONDITION MIR -X BOUNDARY CONDITION MIR

* Y BOUNDARY CONDITION MIR -Y BOUNDARY CONDITION MIR

±+ BOUNDAR.Y CONDITION MIR -Z BOUNDARY CONDITION MIR

- ,, , .. . . . . . . . . . . . . . . . . . . ......... -+* * * + + + * + ÷ * .......................*........+* +*+ +, +,, ++,+ +,

ARRAY
NUMBER

UNITS IN UNITS IN UNITS IN NESTING
"7 DIR. Y DIR. Z DIR. LEVEL

3 1 4 1 2

1 I 7 1

12 1 4 1 2

1 53 1 4 1 2

20 GLOBAL 1 1 7 1 -.

........ 0 IO'S WERE USED LOADING THE DATA ........
TRIGA - pREF. FLOOD CAI4ISTER

GEOMETRY DESCRIPTION FOB THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT S

MEDIA BIAS
N UM IDREGION

TRIGA FUEL ELEMENT

I CYLINDER

' CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

(SCPEENED)

4 1 RADIUS = 5.18USD

1 1 RADIUS = 1.8224

5 1 RADIUS = 1.8224

2 1 RADIUS 1.8771

9 I RADIUS = 1.6771

+Z - 19.050 -7

+Z = 19.050 -Z

+Z = 27.737 -Z

+Z = 27.737 -Z

+Z = 36.703 -Z

-19.050

-19.050

-27.737

-27.737

-36.703

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS

CENTERLINE IS

CENTERLIIIE IS

AT

AT

AT

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

Y

0. 00000

0. 00000

0. (,0000

U- -IT SNIT

7.38 IN WIDTH / 0.20 III THICKNESS DIVIDER CENTER STACK (SCREENED)

1 CUBOID 2 I +X = 4.2Y26 -Y -4.2026 +y = 0.71120 -Y = 0.0000, +Z = 36.7103 -Z - -26.71,3

- UNIT
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3.38 IN WIDTH / 0.24 111 THICKNESS DIVIDER OUTSIDE STACK (SCREENED)

I CUBOID 2 1 '= 4.2926 -x = -4.2926 *Y = 0.80960

----- UNIT 10 -----

TRIGA ELEMENTS IN TOP OF 3.38 IN X 3.38 IN OPENING (SCREENED)

-Y = 0.00000 +Z = 36.703 -Z = -36.703

1 CUBOID

HOLE NUMBER

HOLE ISUMBER

HOLE NUMBER

HOLE NUMBER

2 CUBOID

3 CUBOID

3 1 +x - 4.0267 -:: = -4.0267 +Y = 4.1029 -Y - -3.8505

1 AT 7 = 2.1495 Y = 2.2257 Z = 0.4O000 IS UNIT NUMBE

2 AT X - -2.1495 Y = 2.2257 Z = 0.00000 IS UNIT NUMB1

3 AT X = -2.1495 2 = -2.0733 Z = 0.00000 IS UNIT I.U14BE

4 AT X - 2.1495 Y = -2.r0733 Z = 0.0000 IS UNIT NUD4BR

2 1 +' = 4.2164 -7 = -4.21r4 +Y = 4.2926 -Y -4.1402

12 1 +7 = 4.292' -X = -4.2926 +Y = 4.2926 -Y - -4.2926
TRIGA - FREF. FLOOD CANIISTER

IA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

R

ER

ER

Ep

+Z = 36.703

+Z = 36.703

+Z = 36.703

-Z = -36.703

-Z = -36.703

-Z = -36.703

MED]
REGION NUM ID

----- UNIT 11

TRIGA ELEMENTS IN BOTTOM4 OF

1 CUBOID 3 1

HOLE NUMBER 5

HOLE NUMBER

HOLE NUHMBER

HOLE NRUMBER

2 CUBOID

3 CUBOID

6

21I

12 1

3.38 IN X 3.38 IN OPENING (SCREENED)

+7 - 4.0267 -7 = -4.0267

AT 7 - 2.1495 Y = -2.2257

AT X - -2.1495 Y = -2.2257

AT X = -2.1495 Y = 2.0733

AT X = 2.1495 Y = 2.0733

+7 = 4.2164 -x = -4.2104

+: - 4.2920 -: = -4.2926

+Y = 3.9505

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

+Y= 4.1402

+Y = 4.2926

UNIT I2 -----

TRIGA ELEMENTS 11 BOTTOM RIGHT ,F 3.38 IN 7 3.38 IN( OPENING (SCREENED)

I CUBOID 3 1 +X = 4.10)29 -X = -3.9505 +Y = 3.9505

HOLE NUMBER 9 AT N = 2.2257 Y = -2.2257 Z = 0.00000

HOLE NUMBER 10 AT X = 2.2257 Y = 2.0733 Z = 0.00000

HOLE NUMBER 11 AT X = -2.0733 Y = -2.2257 Z = 0.00000

HOLE NUMBER 12 AT X - -2.0733 Y = 2.0733 Z = 0.00000

2 CUBOID 2 1 +7 - 4.2926 - = -4.1402 +Y = 4.1402

3 CUBOID 12 1 +0 - 4.2926 -X = -4.2926 +Y = 4.2926

-Y = -4.1029

IS UNIT ISUPMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

-Y -4.2926

-i = -4.2926

-7 - -4.1029

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

-Y - -4.2926

-Y - -4.2926

+Z= 36.703

+Z = 36.703

+Z = 36. 7103

+Z = 36.703

+Z = 36.753

+Z = 36.703

-Z = -36.703

-Z = -36.703

-Z = -3C.703

-Z = -36.7o3

-Z = -36.703

-Z = -36.703

TRIGA ELEMENTS IN TOP RIGHT OF 3.3.

1 CUBOID 3 1 +7 -

HOLE NIUMBER 13 AT X -

HOLE INUMBER 14 AT . -

HOLE NUI4BER 15 AT X =

HOLE I'UMBER 16 AT X -

CUBOID 2 1 +1 -

3 CUBOID 12 1 < -

UNIT 13 -----

IS X 3.38 IN OPENING (SCREENED)

4.1029 -: = -3.9505 +Y = 4.1029

2.2257 Y = 2.2257 Z = 0.00000

2. 2257 7f = -2. 0733 Z = 0.0000

-2.4733 ' = 2.2257 2 = 0.0000

-1.0733 Y = -2.0733 2 = 0.50000

4.2926 -: = -4.1402 Y = 4.292C

4.2920 -X = -4.2926 5= 4.292r
TFIGA - PREF. FLOOD CANISTER

-Y = -3.9505

IS UNIT H1I0BER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -4.1402

-Y -4.2926

+Z = 36.703 -Z = -36.703

1

36.703

36.703

-Z = -36.703

-Z = -36.702

MEDIA BIAS
HUM IS,

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

----- UNIT 14 ---

TRIGA ELEMENTS IN BOTTOM LEFT OF 3.38 IN 7 3.38 11 OPENING (SCREENED)

I CUBOID 3 1 +m = 3.9505 --: = -4.1029 -Y = 3.9505 -4.1029 +Z = 36.703 -Z = -36.703
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HOLE INUMBER

HOLE NUMBER

HOLE NJUBER

HOLE INUMBER

2 CUBOID

3 CUBOID

17

18

19

20

12

AT X.

AT X

AT X

AT X

* X

-2.2257

2.0733

2.07 33

4.1402

4.2926

Y = -2.2057

Y = 2.0733

Y = -2.2257

Y = 2.0733

-X = -4.2926

-X = -4.2926

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

+Y = 4.1402

+Y = 4.2926

IS

IS

IS

1sis

-y

UNIT NUMBER

UNIT NU4BER

UNIT NUMBER

UNIT NIH4BER

= -4.2926

- -4.2926

1

1

+Z

+Z

3C.7(03

36.71)3

-Z = -36.703

-Z = -36.703

TRIGA ELEMENTS IN TOP LEFT

1 CU0OD 3 1

HOLE NUMBER 23

HOLE JUNMBE9 22

HOLE NUMBER 23

HOLE NUMBER 24

2 CUBOID 2 1

3 CUBOID 12 1

OF 3.03

+3

AT 3

AT 1K

AT X,

AT 3

+X

+ 3

IN K 3.38 IN

3.95035

-2.2257

-2.2257

2.0733

2.0733

4.1403

4.2926

----- UNIT 15 0 ----

OPENING (SCREENED)

-N = -4.1029 +Y = 4.1029

Y = 2.2257 Z = 0.00000

Y = -2.0733 Z = 0.00000

Y = 2.2257 Z = 0.00000

Y = -2.0733 Z = 0.00000

-S = -4.2926 +Y = 4.2926

-X = -4.9296 +Y = 4.29'6

-Y = -3.950+S

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -4.1402

-Y = -4.'926

+? - 36.703 -Z = -36.703

36.703

36.703

-Z = -36.703

-Z = -36.703

TRIGA BASKET 3.38

1 CUBOID

HOLE NUMBER

HOLE NUM4BER

HOLE N04BER

HOLE 1N14BER

- CU2OID

- CUBOID

IN I

3

25

27

2

I-

3.30

1

----- UNIT 16 -----

IN CENTER OPENING (SCREENED)

+X 4.0267 -X = -4.0267 +Y = 4.0267 -Y = -4.0267

AT X - -2.1495 Y = 2.1495 Z = 0.00000 IS UNIT NUMBER

AT '-: -2.1495 Y = -2.1495 Z = 0.00000 IS UNIT NUMBER

AT X - 2.1495 Y = 2.1495 Z = 0.00000 IS UNIT IJNU4BEP

AT X = 2.1495 Y = -2.1495 Z = 0.O00000 I UJNIT 04UMBER

+X- 4.2134 -3 = -4.2104 +Y = 4.2164 -Y - -4.21(4

+2 - 4.2924 -X = -4.2926 +Y = 4.2936 -Y = -4.2926

TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

36.703 -Z = -36.703

+Z =

+Z =

3r. 71)3

36. 7,3

-+ - -36.703

-0 = -36. 7+3

MEDIA BIAS
N0L4 IDREGION

----- UNIT 17

HORIZONTAL 3-3 POISON SHEET

1 CUBOID 13 1

2 CUBOID 14 1

3 CUBOID 03 1

+ WATER

++ =

+3 -

3.8227

4.1402

4.2926

-X -3.8227

-X = -4.1402

-x = -4.2926

+Y = 0.31750

+Y = 0.31750

+Y = 0.31750

-Y

-Y

-y

= 0.00000

- 0.00000

- 6.00000

+Z

+z

+Z

34.163

34.163

36.703

-z = -34.163

-Z = -34.163

-Z = -36.703

----- UNIT 20 EXTERNAL TO LATTICE 1

CENTER COLUMN" OF THREE OPENINGS W/ 0.28 IN PLATE (SCREENED)

1 ARRAY NUM4BER I +K - 4.2928 -2 = -4.2926

- CUBOID 2 1 +-1K 5.0038 -X = -5.0038

+Y = 13.907 -Y = -12.9+6 +Z = 36.703 -2 = -34.703

+Y = 14.618 -Y = -14.618 +Z = 36.703 -Z = -36.703

----- UNIT 21 EXTERNAL TO LATTICE 2

LEFT OUTSIDE COLU••1 OF TWO OPENINGIS W/ 0.11 IN PLATE (SC1EENED)

1 ARRAY NUMBER 9 +v - 4.2936 -X = -4.2926 +3 = 9.0487 -Y

S23CU01I 5 1 -K = 4.2926 -2 = -4.5974 +y = 9.3535 -Y

---- U1I1T 22 EXTERNAL TO LATTICE 3

RIGHT OUTSIDE COLUMNJ OF TWO OPENINGS W/ 0.12 IN PLATE (SCREENED)

I ARR• 00146BER 3 +3 - 4.2926 -X = -4.2926 +y = 9.0487 -Y

3 CUBOID 2 1 +1 - 4.5974 -1 = -4.2926 +Y = 9.3535 -Y

= -9.0488 +Z = 36.733 -Z = -36.703

- -9.3530 +Z = 36.703 -Z = -36.703

= -9.0488 +Z

= -q.3536 -Z

36.703

36.703

-Z = -36.703

-Z = -36.703

TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
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REGION NMN ID

----- UNIT 30

NAC-LWT TRIGA BASKET (SCREENED)

1 CYLINDER

HOLE I1JMBER

HOLE NUMBER

HOLE lUMBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CUBOID

12

29

30

31

2

8

2

8

1 RADIUS

AT :':

AT X

AT X

I RADIUS

1 RADIUS

I RADIUS

1 R.ADI LUS

1 RADIUS

1 :X

17. 150

0. 00000

-9. 2974

9. 2974

1A.910

33.4(5

30. 519

49. 223

49.822

49.822

+Z =

y =

y- =

y1 =

+Z =
+Z=

+Z =

+-

36.703

0.0000

0.00000

0.00000

37.338

37.338

37.338

37.338

37. 338

-49.822

-Z w -36.703

Z = 0.0000n

Z ).00000

Z = 0.00000

-Z = -37.338

-7 = -37.338

-Z = -37.338

-Z = -37.338

-Z = -37.338

+Y = 49.82'

CENTEBLINE IS AT

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

CEITEPLSNE IS AT

CENTERLINE IS AT

CENTEPLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

-Y = -49.822

X= 0.00000

20

20

Y = 0.00000

-x

5.00000

0.0U008:

0. 20000

0. 00000

0.00000

37.338

Y

Y

Y

Y

Y

-7

= 0.00000

= 5.00000

= 0.00000

= 0.00000

= 0.00000

= -37.338

---- UNIT 41

TRIGA FUEL ELEMENT

I CYLINDER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

4

10

5

2

11

1

!

1

1

1

RADI US

RADIUS

RADI US

RADIUS

RADIUS

0.28580

1.8224

1.8224

1.8771

1.8771

19.050

19.050

27.737

27.737

36.703

-Z = -19.050

-Z = -19.050

-Z = -27.737

-Z = -27.737

-Z = -3(.703

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

X

0.00000

0.00000

0.00000

0.. 0000c'

0.00000

Y

Y

Y

Y

Y

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

----- UNIT 45

3.38 IN WIDTH / 0.28 IN1 THICKNESS DIVIDER CENTER STACK

1 CUBOID 2 1 + 4 = 6.2926 -X = -4.2926 +Y = 0.71121:1 -Y - 0.00,000 +Z = 38.703 -Z = -36.703

----- UNIT 4C-

3.39 IN WIDTH / 0.24 IN THICKNESS DIVIDER OUTSIDE STACK

1 CUBOID 2 1 +. = 4.2926 -x -4.2926 +Y = 0.60960 -Y = 0.00000
TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED III THIS PROBLEM

+Z = 36.703 -Z = -36.703

REGION NUM ID

UNIT 50 -----

TRIGA FUEL ELEMENTS

1 CUBOID

HOLE NUMBER

IN TOP 0

12 1

32

F 3.38 IN :'[ 3.38 IN OPENING

+2 - 4.2926 -x = -4.2926

AT 2 - 2.1495 Y = 2.4154

AT :: - -2.1495 Y = 2.4154

AT 2 - -2.1495 Y = -1.3389

AT :2 - 2.1495 Y = -1.3389

HOLE NU4BER 33

HOLE I.I4BER 34

HOLE NUMBER 35

+Y = 4.2926

Z = o. 00000

Z = 0.00000

I = 0.00000

I = 0.00000

-Y - -4.2926

IS U1IT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT N010BER

+Z =

41

41

41

41

36.703 -Z = -36.703

UNIT 51

TRIOA FUEL ELEMENTS

1 CUBOID

HOLE NU4BER

HOLE NUMBER

HOLE NUAMBER

HOLE NUMBER

12

3C

37

30

39

BOTTOM OF 3.38 IN X 3.38 IN OPENING

1 .2 - 4.2 22 -X = -4.292(

AT X - 2.1495 Y = -2.4154

AT 2 = -2.1495 Y = -2.4154

AT 2 - -2.1495 Y = 1.3389

AT 2 = 2.1495 Y = 1.3389

+Y = 4.2926

7 = 0.00000

Z = 0.00000

Z 0.00000

S = O.0000

-Y = -4.29,6 +Z = 3C.703

IS UNIT NUM4BER 41

IS UNIT NUMBER 41

IS UNIT NUMBER 41

IS UNIT NUMBER 41

-Z= -36.703

UNIT 52

TRIGA FUEL ELEMENTS IN BOTTOM RIGHT OF 3.38 IN X 3.38 IN OPENING
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I CUBOID

HOLE NU9MBER

HOLE NUMBER

HOLE NUM-1BER

HOLE IUMBER

12 1

40

41

412

43

AT

AT

AT

AT

X = 4.2926 -X = -4.2926 +Y = 4.2926 -Y = -4.2926

X = 2.4154 Y = -2.4154 Z = 0.00000 IS UNIT NUM4BER

= 2.4154 Y = 1.3389 Z = 0.00000 IS UNIT NUMBER

X -1.3389 Y = -2.4154 Z = 0.00000 IS UNIT NUMBER

X -1.3389 Y = 1.3389 2 = 0.0000 IS UNIT NUM4BER
TRIGA - PREF. FLOOD CANISTER

GEO4METRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

+Z = 36.703

41

41

41

41

-Z = -36.703

MEDIA BIAS
NUM IE,REGION

UNIT 53

TRIGA FUEL ELEMENTS

1 CUBOID

HOLE IUMBER

HOLE NUMBER

IN TOP PIGHT OF

12 1 +- -

44 AT X =

45 AT X =

3.38 IN 2

4.2926

2.4154

2.4154

3.38 IN OPENING

-2 = -4.2926

Y = 2.4154

Y = -1.3389

+Y = 4.2926

Z = 0.00000

Z = 0.00000

-Y = -4."926

IS UNIT NUMBER

IS UNIT NUMBER

+Z =

41

41

3C.703 -Z = -36.703

0ULE NUMBOR 45 AT X = -1.3399 Y = 2.4154 Z = 0.OOOU5 +S NIJIT JNUMBER 41

HOLE N4UMBER 47 AT : = -1.3389 Y = -1.3389 Z = 0.00000 15 UNIT NIUIMBER 41

UNIT 54

TRIGA FUEL ELEMENTS

I CUBOID

HOLE NUMBER

HOLE NUMBER

HOLE INJMBER

HOLE NUMBER

TRIGA FUEL ELEMENTS

1 CUBOID

HOLE NUMBER

HOLE NU4BER

HOLE NU4MBER

HOLE NUIJMBER

IN BOTTOM LEFT

12 1 +X 2

48 AT Z

49 AT X

50 AT X

51 AT X

OF 3.38 IN

4.2926

-2.4154

-2. 4154

1.3389

1.3389

X 3.38 IN OPENING

-X = -4.2926

Y = -2.4154

Y = 1.3389

Y = -2.4154

Y = 1.3389

+Y = 4.2926

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.n0000

-Y = -4.2936

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NU4BER

+Z = 36.703

41

41

41

41

-Z = -36.703

12

52

53

54

55

UNIT 55

FOP LEFT OF 3.30 IN X 3.38 INI OPENING

1 +I - 4.292, -X = -4.2926 +Y = 4.2926 -Y - -4.2926

AT Y - -2.4154 0 = 2.4154 Z = 0.00000 IS UNIT N04BE

AT -2.4154 Y = -1.3389 Z = 0.00000 IS UNIT NUMBE

AT X = 1.3389 Y = 2.4154 Z = 0.00000 IS UNIT NUMBE

AT = 1.3389 Y = -1.3389 Z = 0.00000 IS UNIT NUMBE
TRIGA - PREF. FLOOD CANISTER

BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
ID

.5

.0R

.0

.0

1 =

41

41

41

41

36.703 -Z = -36.703

MEDIA F
NUMREGION

----- UNIT 56

TRIGA BASKET 3.38

1 CUBOID

HOLE NUMIBER

HOLE N01BER

HOLE NUMBER

HOLE 1U2116EE

- CUBOID

IN ' 3.34 IN CENTER OPENING

12 1 +: = 4.292C

56 AT X - 2.1495

57 AT = -2.1495

50 AT 2 - -2.1495

59 AT X - 2.1495

12 1 +2 4.292G

-' = -4 .2926

Y = -2.1495

Y= 2.149,

Y= -2.1495

= 2.149q

-x -4.2920

+Y = 4.2926

Z = 0.00000

Z = 0.050000

Z = 0.00000

Z )0.00000

+Y = 4.2926

-Y = -4.2926

IS UNIT NU14BER

IS UNIT 11Ut,1BE1

IS UNIT NI14BER

IS UIIIT 100BER6

-Y = -4 . 2926

+Z = 36.703 -Z = -36.703

41

41

41

41

+2 = 36.703 -0 = -36.703

lllTT 60 F.'-TFPMAL TO LATTICE 11

CENTER COLUMN OF THREE 1 OPENINGS W/ 0.28 IN PLATE

I ARRAY NUMBER 11 +2 = 4.2926 -X = -4.292C

2 CUHOID 2 1 +2 - 5.0039 -x = -5.0038

+Y = 13.907 -Y

+Y = 14.618 -Y

13.906 +7

.14.618 +Z

36. 703

36. 703

-Z = -36.703

-Z = -36.703

UNIT 61 EXTERNAL TO LATTICE 1i

LEFT OUTSIDE COL9 OF TWO OPENINGS W1/ 0.12 IN PLATE

I ARPAY NU4BER 12 +' - 4.2926 -2 = -4.2926 +Y = 9.0487 -Y = -9.0408 +Z - 3G.703 -Z = -36.703
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2 CUBOID 2 1 +" = 4.2926 -X = -4.5974 *Y = q.3535 -Y = -9.3536 +Z = 36.703 -Z = -36.703

UNIT 62 EXTERNAL TO LATTICE 13 -----

RIGHT OUTSIDE COLUMNS OF TWO OPENINGS W/ 0.12 IN PLATE

1 ARPAY NUMBER 13 +X = 4.2926 -X = -4.2926 +Y = 9.0487 -Y = -9.0488

2 CUBOID 2 1 +X = 4.5974 -S = -4.2926 +Y = 9.3535 -Y = -9.3536
TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

+Z = 3H.703 -Z = -36.703

+Z = 36.703 -Z = -36.703

REGION NUM ID

----- UNIT 70

NAC-LWT TRIGA BASKET

S CYLINDER 13

HOLE NUMBER 60

HOLE NUMBER 61

HOLE NUMBER 62

2 CYLINDER 2

3 CYLINDER 6

4 CYLINDER 2

5 CYLINDER

C CYLINDER 2

7 CUBOID 8

I RADIUS

AT X

AT X

AT X

I RADIUS

I RADIUS

1 RADIUS

1 RADIUS

I RADIUS

1 +X

= 17.150

= 0.00000

= -9.2974

= 9.2974

= 18.910

= 33.465

= 3C.519

= 49.223

= 49.822

= 49.82-

+Z

Y

Y

Y

+Z

,Z

+Z

36.703

0.00000

0. 00000

0.00000

37.338

37.338

37. 338

37.338

37. 332

-49.822

-Z

Z

Z

Z

-Z

-Z

-Z

+Y

-36.703

0.00000

0.70•00

0.00000

-37.33e

-37. 338

-37.933

-37.338

-37.338

49. E22

CENTERLINE IS AT

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

X = 0.00000

60

61

62

X = 0.00000

X = 0.00000

X= 0.00000

,= 0.0000C

Y = 0.00000

O 0.(0,0(05

Y= . 00000

Y = 0.0000

Y = 0.0000

Y -0 .-O7.336

-Z -17. 33S

CENTEPLINE IS AT X = 0.100010

-Y = -49.822 +Z = 37.338

... .UNIT 80 0

SIMPLIFIED LID STRUCTURE NAC-LWT

1 CYLINDER 2 1 RADIUS =

2 CYLINDER 8 1 PADIUS =

3 CUBOID 8 1 +X =

30. 519

49.822

49.822

,7

+Z

-+0

14.135

14.135

-49.822

-Z

-Z

+Y

-14.135

-14.135

49.822

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT . = 0.00000

-Y = -49.822 +Z = 14.135

Y= 0.00000

- 14.00010

-Z = -14.135

----- U.NIT 61 .....

SIMPLIFIED CASK BOTTOM STRUCTURE NAC-LWT

1 CYLINDER 6 1 RADIUS = 26.353 +Z = 3.6100 -Z = -3.8100 CENTERLINE IS AT

2 CYLINDER 2 1 RADIUS = 36.619 +Z = 13.970 -Z = -12.700 CENTERLINE IS AT

3 CYLINDER 8 1 RADIUS = 49.822 +Z - 13.970 -Z = -12.300 CENTERLINE IS AT

4 CUBOID 8 1 +X = 49.822 -X = -49.822 +Y = 49.622 -Y = -49.822
TRIGA - PREF. FLOOD CAN'ISTER

X = 0.00000

X = 0.00000

= 0.00000

+Z = 13 '70

Y = 0.00000

Y = 0.00000

Y = 0.00000

-7 = -i2 7n0

MEDIA BIAS
NUM IDREGI 01I

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

...... UN.T..2. EXT.RNGLOBAL TO -TI 20
--- UNIT 63 EXTERNIAL TO LATTICE 30 ---

STACK OF 5 BASKETS IN CASK

1 ARRAY NUMBER 20 +x = 49.F23 -2 = -49.922 +Y = 49.822
TRIGA - PREF. FLOOD CANISTER

UNIT ORIENTATION DESCRIPTION FOR ARRAY I

Z LAYER 1, :X: COLUMN I TO 1 LEFT TO RIGHT Y POW 1 TO 7 BOTTOM TO TOP

17

17

10

17

5

-Y = -49.8-2 +Z = 314.96 -Z = -213.36
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UNIT ORIENTATION DESCRIPTION FOR ARRAY 2

Z LAYER 1, X COL'I4N I TO I LEFT TO RIGHT Y ROW 1 TO 4 BOTTOM TO TOP

12

17

13

UNIT ORIENTATION DESCRIPTION FOR ARRAY 3

Z LAYER 1, 2 COLUMN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 4 BOTTOM TO TOP

14

6

17

15
TRIGA - PREP. FLOOD CANISTER

UNIT ORIENTATION DESCRIPTION FOR ARRAY 11

Z LAYER 1, X COLUMN I TO 1 LEFT TO RIGHT Y ROW S TO 7 BOTTOM TO TOP

51

45

17

56

17

45

50

UNIT ORIENTATION DESCRIPTION FOR ARRAY 12

Z LAYER 1, X COLUMN I TO 1 LEFT TO RIGHT Y ROW I TO 4 BOTTOM TO TOP

52

4C

17

53

UNIT ORIENTATION DESCRIPTION FOR ARRAY 13

Z LAYER 1, 2 COLUMN I TO I LEFT TO RIGHT Y ROW I TO 4 BOTTOM TO TOP

54

46

17

Z LAYER

81
Z LAYER

30
Z LAYER

70
Z LAYER

70
Z LAYER

70
Z LAYER

3L
ZLAYER

80

1, 2 COLUMN

2X 2 COLUMN4

3, X COLUIMN

4, " COLUM-IN

5, 2 COLUMN

6, X COLUI'fI

7, X COLUMN

TRIGA - PREF. FLOOD CANISTER

UNIT ORIENTATION DESCRIPTION FOR ARRAY 20

1 TO I LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

1 TO 1 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

1 TO I LEFT TO RIGHT Y ROW 1 TO I BOTTOM TO TOP

1 TO 1 LEFT TO RIGHT Y ROW I TO 1 BOTTOM TO TOP

1 TO 1 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

1 TO I LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

1 TO 1 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

TRIGA - PREF. FLOOD'CANISTER

VOLUMES FOR THOSE UNITS UTILILE[ III THIS PPOBLEM

GEOMETRY O-UNLATIVE
UNIT REGION REGION VOLt-1IE VOLUME

1 I 1 9. 77(6E~'+' C;,3 H.776RH6E+0 CMO'3
2 3.8774HE+ C 3 3.7523-E+A CM'3
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3 3 1.81270E+(2 CM:'3
4 4 3.52668E+0-1CM''3

5 5 1.98501E+02 CM '3

5 1 6 4.48202E+02 CM*'3

6 1 7 3.84172E+02 CM''3

10 1 8 1.51067E+03 CM''3
2 9 4.59145E+02 CM''3
3 10 1.9032E0+32 CM'*3

11 1 11 1.51]67E+03 CM''3
2 12 4.59145E+02 CM''3
3 13 1.90382E+02 CM''3

12 1 14 1.51067E+03 CM''3
15 4.59145E+02 CM'3

3 16 1.90380E+02 CM*÷3

13 1 17 1.51067E+03 CM''3
2 18 4.59145E+02 'CM:3
3 19 1.90382E+02 CM"3

14 1 20 1.51067E+03 CM"3
21 4.59145E+02 CM*'3

3 22 1.90382E+02 CM''3

15 1 23 1.51067E+03 CM''3

24 4.59145E+02 CM"'3
3 25 1.90382E+02 CM''3

16 1 26 1.51067E+03 CM''3
2 27 4.59145E+02 CM''3
3 28 1.90382E+02 CM''3

17 1 29 1.65856E+02 CM'-3
2 30 1.37754E+01 cM"3
3 31 2.04593E+01 CM''3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

20 1 32 1.75279E+04 CM'*3
2 33 3.94895E+03 CM-'3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

21 1 34 1.14051E+04 CM''3
2 35 8.02729E+02 aIV'3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

22 1 36 1.14051E+04 CM''3
2 37 8.03729E+02 CM' 3

30 1 38 2.19355E+04 CM'*3
2 39 1.60653E+04 CM''3
3 40 1.78831E+05 CM÷3
4 41 5.01461E0+4 CM''3
5 42 2.55540+E05 CM''3
6 43 1.39278E+04 CM''3
7 44 1.59118E+05 CM''3

41 1 45 9.77686E+00 CM''3
2 46 3.97746E+02 CM''3
3 47 1.81270E+02 CM''3
4 48 3.52668E+101 01 4'3
5 49 1.98501E+02 CM''3

45 1 50 4.48202E+02 CM''3

46 1 51 3.84173E+02 CM''3

50 1 52 2.16019E+03 CM''3

51 1 53 2.16019E+03 2M''3

52 1 54 2.16019E+03 CM''3

53 1 55 2.16019E+03 CM''3

54 1 56 2.10019E+03 CM''3

55 1 57 2.16019E+03 CM'*3

56 1 58 2.16019E+03 CM''3
2 59 0.00500E+00 CM''3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

0 1 60" .75279E+04 CM**3
2 61 3.94895E+03 CM''3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

61 1 62 1.14051E+04 CM''3
2 63 8.02729E+02 CMN'3

SU0RROUNDING GEOMETRY VOLU•1ES - GEOMETRY REGION

5.78793E+-2 CM''3
6.14060E+-2 CM''3
8. 12561E-- 2 CM1'3

4.48202E+02 CM' 3

3.84173E602 CM''3

4.76091E+03 CM''3
. 22006ELU3 CM'*3

5.41044E0-3 CM''3

4.76090E+03 CM''3
5.22006E+03 CM''3
5.41044E+03 CM''3

4.76091E+03 CM''3
5.22006E+03 CM''3
5.41044E+03 CM1'3

4.76091E+03 CM''3
5.22006E+03 CM''3
5.41044E603 CM''3

4.76091E+03 CM''3
5.22006E+03 CM**3
5.41044E+03 CM'*3

4.760910+03 CM''2
5.22006E+03 CM''3
5.41044E+03 CM**3

4.76091E+03 CM''3
5.22006E+03 CM''3
5.41044E+03 CM'*3

1.65856E+02 CM''3
1.79631E+02 CM''3
2.00090E+02 CM*'3

32 IS Al ARRAY PLACEMENT BOUNDARY REGION

1.75270E+04 CM'-3
2.14768E+04 CM''3

34 IS AN ARRAY PLACEMENT BOUNDAPy REGION

1.14051E+04 CM''3
1.22079E+64 CM''3

36 IS AN ARRAY PLACEMENT HOUODARY REGION

1.14051E+04 CM''3

1.22079E+04 CM''3

6.78281E+04 CM'*'3
8.38934E+04 CM''3
3.62724E+05 CM''3
3.12870E+05 CM''3
5.68410E+05 CM* 3
5.82338E+05 CM''3
7.414566E+5 CM''3

9.77686E+00 CM''3
3.97523E+02 CM''3
5.78793E+02 CM''3
C.14060E+02 CM*'3
8.12561E+02 CM''3

4.48202E602 CM"'3

3.84173E+02 CM**3

5.41044E003 CM1''3

5.41044E+03 CM'-3

5.41044E+03 CM"'3

5.41044E+03 CM''3

5.41044E603 CM' -'3

5.41044E+03 CM''3

5.41044E+03 CM**3
5.41044E+03 CM''3

60 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.75279E+04 CM''2
2.14768E+04 CM**3

62 IS ANl ARRAY PLACEMENT BOUNDOARY REGION

1.14051E+04 CM''3
1.22079E+n4 CM'-3

04 IS A] ARRA0.Y FLACEMENT BOUrDAP.0 REGION
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62 1 64
S 65

70 1 r61
2 67
3 68
4 69
5 70
6 71
7 72

8r 1 73
2 74
3 75

81 1 76
2 77
3 78
4 79

SURROUNDING GEOMETRY VOLUMES

82 1 80

1.14051E+54 CM'"3
8.02729+E(2 CM'3

2. 19355E+r4 C1' 3
1.60653E+04 CM*'3
I.78831E+05 CM"3
5.01461E+04 CM* 3
2.555401+05 CM"3
1.39278E+04 CM"3
1.59116E+05 CM*'

1.18444E+05 CM* 3
1.0201]3E+05 CM-3
6.02374E+04 CM-3

1.66245E+04 CM**3
9.57276E+04 CM-3
9.56257E+n4 CM':3
5,06278E1+04 CM"3

GEOMETRY REGION

4.25278E+06 CM*3

1. 1451E+04 CM :3
1.22079E+04 CM"3

6.78281E+04 CM*3
I.38934E+04 CM":3
2.62724E+05 CM'.3
3.12870E+05 CMI'3
5.68410E+05 CM"3
5.82338E+n5 CM 3
7.41456E+05 CM**3

1.18444E+05 CM**3
2.20456E+05 CM**3
2.80694E+05 CM' 3

1.66245E,04 CM"3
1.12352E+05 CM*3
2.07978E+05 CM*:3
2.64806FE05 CM'3

80 IS ANl ARPAY PLACEMENT BOUNDARY REGION

4.25278E+06 CM-3

UNIT USES REGIOC

1 56 1
"2

43

5

5 4 1

6 4 1

10 2 5

3

11 2 1

3

12 2 1

2
3

13 2 1

3

14 2 1

2
3

15 2 1

16 2 1

2
17 20 1

20 2 1

21 - 1

41 84 1

42 2 1

30 2 I

4
7

41 84 1
2
3
4
5

45 6 1

5SO 3 1

51 3 1

MIXTURE

4
1
5

9

3
2

12

3
2

12

3

2

3

12

3
2

12

3
2

12

3

12

12
I

2

12

2

12

14
12C

2

121

TOTAL VOLUME

5.47504E+02 CM-3
2.17138E+04 CM *3
1.01511E+04 CM"3
1.97494E+03 CM"*3
1.I1161E+04 CM"3

1.79281E+03 CM'3

1.53669E+03 CM**3

3.02133E+03 CM":3
9.18290E+02 CM"3
3.80764E+02 CM"3

3.02133E+03 CM:*3
8.12900E+02 CM 3
3.80764E+02 CM..3

3.02133E+03 CM'*3
9.18290E+02 CM"3
3.80764E+02 CM**3

3.02133E+03 CM:,3
9.18290E+02 CM+3
3.80764E+02 CM.'3

3.02133E+03 CM"'3
9.18290E+02 CM'3
3.80764E+02 CM*'3

3.02133E+03 CM":3
9.18290E+02 CM 3
3.80764E+02 CM 3

3.02133E+03 CM4*3
9.18290E+02 CM*'3
3.80764E+02 CM"13

3.31711E+03 CM":3
2.75508E+02 CMP 3
4.09185E1,2 CM 3

3.50558E+04 CM-3
7.89790E+03 CM-13

2.28103E604 CM**3
1.605461E03 CM-3

2.28103E+04 CM::3

1.60546E+03 CM'3

4.38780E604 CM::3
3.21306E+04 CM 3
3.576)1E+05 M-W 3
1.00292E+05 CM*,3
5.11080E+05 CM 13
2.78555E+04 CM-3
3.18236E+05 CM-3

8.21256E8+2 CM-3
3.25707E+04 CMI-3
1.52267E+04 CM* 3
1.56242E+03 CM"3

1.66741E+04 CM*3

2.68921E+03 CM-3

2.30504E+03 CM**3

ý.. 46050E+03 CM' 3

6.48058E+03 CM**3
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52

53

54

55

3

3

50 3 1

65 C 3 1

2

61 3 1

62 3 1

70 3 11

3
4
5
6
7

80 1
2
3

81 1 1
2
3
4

82 1 1

12 6.48050E.03 CM''3

12 6.48058E+03 CM''3

12 6.48058E0+3 CM"3

12 6.4 80SeE,+3 CM* '3

12 G.455056E±3 H' '3
12 0.00000E+00 CM '3

5.25837E+04 CM''3
2 1.18469E+04 CM-'3

42154E+04 CM".3
40819E+03 CM'3

3.42154E+00 CM''3
2. +1900±3 C14 '3

12 6.581065E+04 CM''3
2 4.81959E504 CMH'3
6 5.36492E+05 CM' 3
- 1.50438E+05 CM' 3
8 7.666200+05 CM' 3
2 4.17833E+014 CM"3
8 4.77353E+05 CM''3

2 1.I6444E+05 CM-13
S 1.2013E0+05 CM-3
H 6.02374E+04 CM''3

6 1.662450+04 CM''3
9.57276E014 CM- 3

8 9.56357E+54 CM''3
I 5.682780±+4 CM' 3

4.25278+0±0 CM'3

TOTAL MIXTURE VOLUIMES
MIXTURE TOTAL VOLUME

1 2.171380+04 CM''3
2 6.62318E+05 CM" 3
3 2.11493E+04 CM -3
4 1.36870E+03 CM'"3
5 3.53779E+04 CM '3
6 9.10777E0+0 CM''3
4 2.378799E±_. CM* 13
q 1.111E0+1±4 c:M'3

10 3.25707E+04 CM''3

11 1.66741E+04 C*'3
12 1.58116E+05 CM''3
13 3.31711E+03 CM' '3
14 2.75508E+02 CM''3

MASS (G
1.26338E+05
5.24564E006
2.11 106E +04
8.00320E÷03

5.-q39E +04
1. 03319E+ 07
2.30363E-14
3. 703 01E+04
1.005070+05

4.451-9E004
1.57827E-15
2.57176E+04
2.11891E003

BIAS2ING INFORMATIONI

A DEFAULT WEIGHT OF 0.500 WILL BE USED FOR ALL BIAS ID'S.
. .. . . . . . . . . . . . . .. . . . . . . . . . . . . . ... . . . . . . . . . . . ..

0 IO'S WERE USED IN NENO-V BEFORE TRACKING ........

........ 0.03200 MINUTES WERE USED PROCESSING DATA. ........

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE= 1.27045E-02

START TYPE S WAS USED.

THE NIEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
+X= 4.98'21E+01 -X=-4.98221E+01 +Y= 4.98221E+01 -T=-4.98221E++] +4= 2.14900E+02 -Z=-2.13360E+02

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNED OFF

KENO MESSAGE NU.MBER K5-05 .... WARNING, ONLY 777 INDEPENDENT STARTING POSITIONS WERE GENERATED. .....

223 ADDITIONAL STARTING POINTS WERE PICKED FROM THE IITAL DISTRIBUTION.

1.79800 MINUTES WERE REQUIRED FOP STARTING. TOTAL ELAPSED TIME 1S 1.03407 MINUTES.
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TRIGA - PREF. FLOOD CANISTER

GENERATION ELAPSED TIME AVERAGE AVG K-EFF MATRIX MATRIX K-EFF
GENERATION K-EFFECTIVE MINUTES K-EFFECTIVE DEVIATION K-EFFECTIVE DEVIATION

1 9. 0407E-01- 1. 87017E+ 10 . O1OOOE+r0 0. OOS00E+O0 O. 00050E+0 0. 0 0SOE+O0
2 8. 72359E-01 1.91683E+05 1. 00000E+C 0 0. OOOGOE+0S S. O0OSOE+O0 0. OOO0E+1O0

KENO MESSAGE NULTMER K5-132 WAPJIIIG .... ONL'Y 973 II'DEPENDENT FISSION POINTS WERE GENERATED

3

4

9

10
11
12

13
14
15
16
17
18
19
20
21
22
23
24

25
26

27
28
29

30
31
32
33
34
35
36
37
38
39
4o
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

60
61

t 3
14
05
46

67
68
69
70
71
72
73

KENO MESSAGE
74

75
76
77
78
79
80
81

84

85
86
87
88
89

8.774OIE-1l
8 .9 S040E-01

".9314 7E-01
8.75129E-S1
9. 1225E-01
9.075 0E-0S
8.90479E-01
9.019255E-01

9.08515E-01
8. 92590E-01
8.7 9348E -01
8.8 005E-01
8.85894E-0rI
9.8410E _-01
8.84402E-01
8.8 02 E-0I
9.'74563E-01
9.41390E-01
6.89588E-01
S. 85700E-01
9.81833E-01
e.74236E-C'
9.22286E-01
8.85436E -01
8.89771E-01
9.00682E-01
8.93443E-01
8.87394E-01
9.4 2163E-01
9.44103E_-01
8. 96528E-01
9.04464E-01
8.6652E2-01
8. 98804E -01
8.91865E-01
9.29874E-01
9.12129E-01
8.95307E-01
8. 84003E-01
9.10453E-01
8.98455E-01
9.0761E-01
8.94583E-01
8.81784E-01
8. 53810E-01
9.24237E-S0
8.84761E-01
9. 05456E-01
9.03071E-01
8.59549E-01
q. 84604E:-01
8.44593E-01
9.15333E-01
8.91137E-01
8.94424E-01
9.17595E-01
9.14172E-01
9. 4954E-01
9.66389E-01
9. 04482E -01
8.86045E-01
9.048881E-l
8. 84042E -01
9. 07861E-01
8.81999E-S0
9.59277E-01
9.03907E-01
8.89708E-01
9.28087E-01
9.12438E-01
9.21470E-01

1110BER 4 54-132
8.95459E-01
8.76585E-01
9.28678E-01
9.39995E-01
9.44460E-01

9.28185E-01
.24221E-SI

9.03422E-01
8. 94376 E-01

9.04437E-01
9. 3000 3E-01

8. 13 59E-01
8.8632 E-01
8.88946E-01
8.74919E-01
4.841 2E _-01

1.69083E+00
2.0(02500E+00

2.04417E+00
2.'8800E+00
2.12750E+50
2.16950E+00
2.21167E+00
2.25383E+00
2.29500E+00
2.33800E + 00
2.37917E+0')
2.42133E+4''
2.46250E+00
2.50283E+00
2.54033E+00
2.58150E+00
2.61900E+00
2.65750E+00
2.69450E+00

2.74083E+00'.78e283E +(00
2.82400E+00
2.86 1467E+0
2.903674+00
2.94400E+00
2.98333E+00
3.02450E400
3.06483E+00
3.10417E+00
3.14450E+00
3. 18300E+00
3.22233E+00
3.22150E+00
3.30283E+00
3.34033E400
3.37967E+00
3.41917E+ 00
3.45850E+00
3.49467E+00
3.54 000-E00
3. 57933E+4.1
3.62050E+00
3.65900E+00
3.69917E+00
3.74050E+00
3.77883E+00
3.82000E+00
3.86133E+00
3.90067E+10
3.94267E+00
3.94667E+00
4.02783E+00
4.00633E+00
4.10667E+00
4.14783E+00
4.18717E+00
4.22750E+00
4.26683E+00
4.304 33E400
4.34550E+00
4.38767E+00
4.42893E+00

4.47100E400
4.51117E+00
4.112334+00

4.59367E+00
4.63300E+00
4.67500E+00
4.71533E400
4.755E74+00
4.79500E+00

WAPR1I1.G .... OlNLY
4.03433E+50
4.k7467E+00
4.91483E+00
4.95333E+00
4.990004E00

5.02750E400
5.06683E+00
5.10533E+40
5.14283E4C00
5.18217E400
5.222150E0
5.26183E+00
5.30300E+00
5.34417E+00
5.38247E+00
5.42383E+00

8.77401E-01
P.00720E-01

8.88062E-01
8.85429E-01
4.90794E-01
4.93192E-01

8. 93139E-01
8.95153E-01
8.96638E-01
8.06233E-Il

8.94698E-01
9.93479E-01
I.92895E-01
4.94717E-01
8. 94 029E-01
8.93466E-01
8.98237E-01
9.00634E-01
9. 00053E C - 1
8.99331E-01
9.905024-01
0.973994-01

S.99441E-01
8.97937E-01
8.97611E-01
8.97729E-01
8.97570E-01
9.97207E-01

.98757E4-01
9 . O0264E-C'
9. 0014 8E -01
9.00282E-01
q.99142E-01
R.99132E-01
8.98925E-01
0.99784E4-0
9.00118E-01
0.999914-01

8. 95O1E-01
p.49953E-01
8.99q19E-5]

S0 0003E4-01
e.99877E-01

9.99466E-01
8 .98452E-01

.99D012E-_O0
b.98709E-01
8.998849E-01
4.98930E-1O
8.98148E-01
4.97958E-01

6.94932E-01
q.97279E-01
8.97165E-01
8.q7115E-01
8.97481E-01
0.97774E-01
0.98466E-01

0.09914E-07
.0984 92E -01

0.99001E-01

0. 99414E-01
0.995044-01
8.996944-01

0.99422E-01
9.00328E-01
9.00382E-01
9.002215E-01
9. 004629E -01
5. 00797E-01
9. 0100 94-01

900 INDEPENDEINT
9.0110E-01

C.i071013 E-ol1
O.0108IE-01I

9 01600E-01
.02064E0-01

+.0o50E4-01

Q 01700E-01
+. 02789E-01

906E-01
0 ' 727 5E-0I

+.0303ýE-01

+ 02777E-0]
0.021014-01

9. 0242 30E-01
9.02104E-01
0.010014-01

0. 000004 +00
9.319814-03
5.791494-03

5.34401E-03
6.77804E-03
6.lq5744-03
5.25508E-03
4.977004-03
4.63359E-03
4.16413E-03
4.00737E-03
3.90833E-03
3.644 216E-03
3.03301E-03
3.43401E-03
3.44562E-03
5.76472E-03
5.94029E-03
5.64894E-03
5.40690E-03
5.21007E-03

0 88509E 9-03
4.98126E-03
4.80006E-03
4.61563E-03
4.43613E-03
4.27162E-03
4.13225E-03
4.27797E-03
4.40065E-03
4.25804E-03
4.12503E-03
4.157124-03
4.03340E-03
3.92196E-03
3.90722E-03
3.81477E-03
3. 71511E-03
3.6414E-03
7.55999E-03

3.47224E-03
3.39357E-03
3.31411E-03
3.26586E-03
3.34980E-03
3.32378E-03
3.244404-03
3.20071E-03
3.13589E-03
3.17191E-03
3. 1149E-03
3. 222204-03
3.17993E-03
3.12246E-03

3.04156E-03
3.03246E-03
2.99314E -03
3.07356E-03
3.23173E-03
3.17837E-03
3.134044-03
3.98068E-03
3.n4752E-03
3.00233E-03
2.99829E-03
3.060424-03
3.01497E-03
2.97435E-03
2.95861E-03
2.920914-03

0. 0000E+00 0.000000E+O
0. 00000E+00 0.000004+00
0. 00000E+O0 0. 00000E+ 00
0.O009004+00 0.0000nE+00
0.000004+O0 0.000OOE+00
0.00000E+00 0.000004+O0
0.000004+00 0.000004+00
0.00000E+00 0.O00050E+O0

0.00000E+00 0O.0000E+00
0.00000E+00 0.00004E+0
0.0U00004+00 0.0O00004.00
0. 000004+ 00 0.00004E+00
0.00000E+00 0. 000000E+O
O.00000E+00 0O.0000E+O0
0O.00000+00 O.00004E+00
0.00004E+00 0.00000E+00
0.00004E+00 0.00004E+00
0.O0000E+00 0.O0000E+00
0.O0000E+00 0.O0000E+00
0.O000OE+00 0.OOOO0E+00
0.00000E+00 0.05000E+00
0.0000E4+O0 0.00000E+00

O.00004E+O0 0.000000E+0
O.00004E+00 0.00000E+00
O.O00000+00 0.00000E+00
O.00000+00 0.00004E+00
0O.0000E+00 0.00000+E00
0.00000+E00 0.00004E+00
0. O00004E+00 0.0n000E+00
0. 000004+00 0. 000004E+00
0.000.OE+00 0.04OOE+00
0.0O000E+00 0. 00000oE+00
0.00000E+00 0.00000+E00
0.00000E+00 0.000OOE+00
0.00000E+00 0O.0000E+00
0.00000E+00 O.00004E+00
0.00000E+00 0.O0000E+O0
0.00000E+00 0O.0000E+00
0.00004E+00 0.00004E+00
0.000004+00 0.000004+00

0.00000E+0 0 O.00004E+00
0.00000E+00 0.00004E+00
0.00000E+00 0.00004E+00
0.00000E+00 0.00004E+O0
0.OO000E+00 0.0000E+00
O.00000E+00 0.0000+E+00
0O.0000E+00 0o.0000E+00
O.O00004E+00 .00000E+00
0.00000E+00 0.009004E00

O.00004E+O0 0.000004+00
0.000004+00 0.O0000E+00
0.00004E+00 0.00554+00
O.00004E+O0 0.000004.00
0.00000E+00 0.00000E+00
O.00004E+0 0.00000E+00
0.00000E+00 0.00000E+00
O.O0000E+O0 0.0000OE+00
O.O00004E+00 0. 000004+E00
0. 00000E00 0. 000OOE+ 00
0. 000OE.00 0. 000004+00
0. ('0004.0E0 0. 00000E+00
0.000004.00 0.00000E+00
0.05)000E+00 0.00000E+00
0.000.OE+0 0.00004E+0
0.000004.00 0.000004+00

0.00000E+00 0.O904OE+00
0.0000E4+00 O.O5o00E+00
0.000oOE+00 0.00000E+00
0.00000E+00 0.o0000E+00

0.00000E+00 0. 00'0,0E+00

. 89414E-03 0. 00000E+00 0.00004E+50
FISSrI - 01010NTS WERE GENERATED

054744-03 0.000004+00 0.00004+00
E. 73609E-03 0. 00000E+00 0. 00004E+00

81902-03 _0.00000E+00 0.00004E+00
4.'8916E-03 0. 00000+O0 0. 009004E+0

2.14808E-03 0. 0000E+00 0. O0000E+O0
0.831 09E-03 0. 0000E+00 O. 00004E+00

394-03 0. 00000E+00 0. 00000400
2 473E-03 0. 00004E+00 0 .00l00E+O0

.777E-03 '2.0 00OE+00 0. 000004.00
9 24-03 0. O0000(4+ 1') 1. 00000400

2.4 9327E-03 O. O00004E+00 0. 00000+O00

2.47342E-03 0. 000O4E+O0 0. 0040040E0
2.4865E4-03 O.000004+O0 0.000.OE+O0
2. 2222E-03 0. 00004E+0 0. 00000E+O
2.41120E-03 0.0000+OE+0 0.0 0004+.00
2.18922E-03 0.000000E+0 0. 000004E+00

NAC International 6.6.5-56



NAC-LWT Cask SAR January 2015
Revision 43

90 9 51887E-01 5.46417E+00 9.02463E-01 2.62191E-03 0. 00000E+O0 0. i00006E-00
91 9.10704E-01 5.503506+00 9.02556-01 2. 59394E-03 0. 00000*E 00 0. 00000E-00
92 9. 551976-01 5.542683600 9. 031406-01 2 (.306:6-53 0.E0000060 0.0000006*00
93 9.042536-01 5.583176+00 9.03153E-0 2. 601766-93 0.000006*00 0.00000
94 9.29614E-0 5. 62167+00 9.034406-01 2.599356-_03 0. 00000600 .0.000006+00
95 9.229296-01 5.66173E+00 9.036606-01 2. 57086-02 0.000006+00 0.00006+00

96 0.16325E-01 5. 702 176+00 9. 03795E-01 2.54688E6-3 0. 0000E+ 00) 0. U0E0+00
97 8. 97809E-01 5.742506100 9. 03726-01 2. 52072E-03 0.000006-00 0.000006+00
98 9.070236-01 5.782676400 9.037666-01 2.494566-03 0.00006*00 0. 000006+00

9 9.018656-01 5.622176E00 9.037476E-01 2.46678E-03 0.000006*00 0.0 0006+00
100 9.059076-01 5.661506-00 5.037696-01 2.44356E-03 0. 00000E+00 0. 000006+00

101 6.991576-01 5.900836+00 9. 03723E-01 2.4 19206-03 0.00{0006E+ 00 0. 000006E+00
102 9.362956-01 5.939336+00 9.040486-01 2.416936-03 0. 000006+00 0. 000006+00
103 9.48025E-01 5. 977676+00 9.044846-01 2. 43217E-03 0.000006*00 0.00000E+00
104 8.995266-01 6.018006+00 9.044356-01 2.408706-03 0.00000E+00 0.000006*+0
105 9. 202686-01 6. 057336+00 9.045896-01 2. 390 56-3 0. 000006+00 0.00000600
106 9.200516-05 6.090676*00 9.0 47276-0 2.375706-03 0.000006+00 0.000006*00

107 9.18222-01 6.13617E+00 9.04866E-01 2. 35251E-03 0.000056+00 0. 00000+00

108 9.297786-01 6.175506+00 9. 05106E-01 3.342046-02 .0.000006-00 0.000006*00
109 8.609726-01 6.215676+00 9.046886-01 2. 3564 E-03 0.000006+00 0. O0000E+00
1 10 8.661536-01 6. 258836+00 9.04331E-01 2.361606-03 0.00006E+00 O. 00000600
111 8.826956-01 6. 29900E+00 9.04 1326-0 2.34824E-03 0. 000006+00 0. 000006+00
112 8.967486-01 6. 33833E+00 9.040686-01 2.227776-03 0.000006+00 0.000006+00
113 9.155086-01 6.37967E+00 9.041696-01 2. 30900E-03 0.000006+00 0. 000006+00
114 8.74156E-01 6.419836+00 9.03901E-01 2. 303936-03 0.000006*+00 O.O00000E+O0
115 8.572206-01 6.46383E+00 9.03488E-01 2.32052E-023 . OOOOOE 00 O.O0000E+O0
116 8.942616-01 6.5041.76+00 9.03407E-01 2. 30150E-03 0. 000006 00 0. 00006E+00
117 9.12838E-01 6.541676+00 9.03489E-01 2.022876-53 0. 0000E+00 0. 000006+00
118 8.82770E-01 6.581836*00 9.033106-01 2. 270146-03 0.000006+00 000006+00
S19 9.12993E-01 8.622176+00 9. 03393E-01 2. 252176-03 0. 00000E*00 0. 00006+00
120 8.954006-01 6. 661506+00 9. 03325E-01 2.234036-03 0.000006+00 0. 000006500
121 8.:377776-01 6.702676+00 9.02774E-01 2.282646-03 0. 000006*00 0.00000E+00
122 9.125256-01 6.743006+00 9.02856E-01 2.264996-02 0.000056*00 0.000006+00

123 8. 575726-01 6.784176+00 9.024816-01 2.277166-03 0.00000+00 0.00000*E+00
124 8.84956E-01 6. 82717E+00 9. 02338E-01 2.26298E-03 0.00006E+O0 0.000006+00
125 8.87165E-01 6. 86933E+00 9.02214E-01 2.247906-03 O. 000006+00 0.000006+00
526 9.30569E-01 6.91050E600 9. 02443E-01 2.24,4139E-03 0.000006-00 0.000006+00
127 9. 094756-01 6. 94983E+00 9.024996-01 2.224106-03 0. O000OE+00 0. 000006*00
128 9.203016-01 6.98833E+00 9.0264 1-01 2.21 089E-03 0. 0000E0+00 0. 000006*00
129 9.283291-0 7. 028676+00 9.028436-01 2.202726-03 O. 000006+00 0. 000006+00
130 9. 333536-01 7. 06800E+00 9.030816 -01 2.19840E-03 0. O0000E+00 0.00000*E00
131 8.911926-01 7.10917E600 9.029896-01 2.193246 -03 O.00000E600 0.00000E+00
132 9.13478E-01 7.15033E+00 9.030706-01 2.167086-03 O.O0000E+00 0.000006+00
133 8.8957 1E-01 7.189676+00 9.02967E-01 2.153736-03 0.000006+00 0. 000006+00
134 9.044766-01 7.230006*00 9.02978E-01 2.137396-03 0. 000006O0 0.0 *
135 9.36960E-01 7.272176+00 9.032346E-0 2.126596-03 0. 000006+00 0. 000006+00
136 9.119046-01 7.31233E200 9.03298E-01 2.1 21 576-03 0. 00000E+00 0. 00000+C
137 9.24856E-01 7.35267*E00 9.034586-01 2.111846-03 0. 00000E+00 0.000uuE+0U
138 9.33102E-011 7.392006+00 9. 03676E-01 2.107566-03 0. 0006E+00 0.000006+00
139 8.961 16-01 7.432336+00 9. 03621E-01 2. 09285E-02 0. 00000+00 0.0(0O006+ 00

140 8. 78600E-01 7.47267E+00 9. 03440E-01 2. 085526-03 0.000006+00 0. 00000E+00
141 8.82909E-01. 7.51467E+00 9. 032926-01 2.075736-03 0. 000006+00 0. 000006*00
142 8.854586-01 7.55583E600 9.03164E-01 2.0647B6-03 0. 00000600 0. 000006+00
143 8.823656-01 7.59800E+00 9.03017E-01 2. 05538E-03 0. 00000E+00 0 .0 (00006+00
144 8.846086-01 7 . 636506+00 9. 02888E-011 2.04494E-023 0.OO0E0-00 0.0 00006+00
145 8.924056-01 7.675936*00 9.026 56-01 2.0319+6 -0 0 00000E+00 0.000006+00
146 9. 09940E-01 7. 717006E00 9.02864E-01 2.01635E-02 000006*00 0.000006-00
147 8.782376-01 7.757336+00 9. 02694E-01 2.011576-03 0 .01n00006+;00 0.00000*+00
148 8.819266-01 7.79950E+00 9.02552 -01 2. 0026E 03 00 0 0. 000006+00
140 9.21255E-01 7.838836+00 9.026796-01 1.99319-02 0. 000006+00 0.000006+00150 0.796026-01 7.0 7876*00 9.025236-01 1. 90500.000600 0. 00000+00
151 9.062446-01 7.919336+00 9.025486-01 1.072 -00000-00+ 0.000006+00
152 8.619986-01 7.196050+00 9.022786-01 1.977066E-0 0 000006E+0 0. 000006+50
153 68.990096-01 9.00043+00 0.022566-41 1.06490000060+0 0.000006+00
154 9.162446E-0 8.042936+00 9.033496-0 1 954175E03 0. 00000640E+0 0. 0000006+00
155 0.16976E-01 8. 084176E00 09.024446-01 1.02 3 .00006*00 .000006+00
156 9.0545256-01 6. 125336-00 9.024566-01 1.0310- 0000600 0.000006E+
157 8.8.0196601 6.166506+00 9. 02106-01 1. *784 000+00 .0 O00006+00
15 8.745146 -01 8.205836+00 9.102009E-01 1.. 35 3 00006+00 0. E000006-00

159 0. 544136-01 6.245176*00 9. 017046-0 .9'49-3 0.00060+00 0. goo006+00
160 8.0672446E-01 5.209176+00 9.01.4866-01 1. . 4 6-3 0 00006*+00 0. 000006+00
161 8. 78436E-01 8. 33033E+00 0.0 1 34 1-0 1 .930 0 000 00 0.000006-00

162 8.806326-01 8.374236*00 9.012456-01 ],1060 0.00006+00 0.0U00006+00
163 9.499036-01 8 . 414506+00 9. 015526-01 1 . E3-7:-3 0. 0006nE+ 00 0. 000006+00
164 8. 904906-01 8.456676+00 9.01936- 00006-00 .0 00006C+00
165 5.897276-01 8.405076:00 0.014606-01 I 917E.00006-05 0.000006+00
166 8.672236-01 6. 53533E00 9.01 2526-01 1 33159-CE03 . O00000600 0.000006+50
167 8.777726-01 8.257750E+00 9.01 096-01 1 .- 10646 03 c O000006+00 0.000006+0

169 8. 761.706-01] 8. 616676-00 9. 009596-01 1 .905*3E-03 0. 000006+00 0.00O0006-00
569 8. 58492E-01 .660836+00 9.007056-01 1.91056-03 0. 000006+00 0. 000006+00
170 9.16818E-01 8. 700176+00 9.008016E-01 1. 90160-02 0. 000006 00 0. 0000000
171 8.91_2256-01 8.74133E+00 9.007446-01 1.091106-03 0. 000006+00 O. 0.00006-+00
172 68.888056-01 0. 781676+00 . 006746-01 .1 916-02 0. 000006+00 0. 00+ 00
173 9.074023EO1 6.82100E+00 9.007126-01 1.870696-02 0. 000006+00 0. 000006* 00
174 9. 093966-00 8. 858506+00 9.007646-01 0 1. 00476-03 0. 00000E00 0. 0000E+00
175 9. 377136-01 8.-89892600 9.009776-01 1. 6966-02 0.00000E+00 0. 00000E+00
176 9.370226-01 8.439176+00 9.011846-01 5.602606-03 0.000006-00 0. 00000+00

77 8.9041 96-01 8.979336300 9.01 226-01 1 .53146-03 0. 000006nOE+00 000006+00
179 9.74373E-01 9.5017830E00 9.O0391E-01 1. q62046E-03 0. 0000-06+0 0. 000006+00
179 9.1.3076-01 9. 055336E+00 9.018436-01 1.905756-03 0. 00006E+00 0. 0Of000E+09
160 9.23410E-01 9.094676E+00 9. 01964E-05 1.8968E-03 0.000006+00 0. 000006+0
181 8. 688506-01 9.136936+00 9. 017796-01 1. 897206-03 0.000006* 00 0.000006+00
162 9.328966-01 9. 179836+00 9. O19526-01 1.894616-03 0.0000006+00 0. 000006+00
103 8.0460806-01 9. 22200E+00 9. 01654-01 1 . 907406-03 0.000006*00 0. 000006+00
184 9.0234436-01 9. 26050E+00 9. 017746-01 .900746- 03 0.000006*00 0 0O**OE+O0
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185 8. 79917E-01 9. 30067E+00 9.01654E-01 I .89410E-03 o. C0I00E+00 0. 000.00+00
196 9.41142E-01 9.341000E+00 9.01809E-01 1.89596E-03 0. 00000E+O0 0.00000E+00
187 8.71180-01 9.3821 7E000 9.0170-01 ] . 8915BE-03 9 .00000E+00 .000000+0
198 9. 97478E-01 9.42250E+00 9. 01697E-01 1 .988152-03 0. 080000E+00 0. 00000E+00
189 9.45809E-'1 9.46103E-(0 9.01933E-01 2 . 896200-03 0. 009090E+40 0. 00000E+00
190 8. 9720 -01 9. 50300-E00 9.1 19081-01 1.87635-03 0.000 +0 0. 000090+00

191 8.72023E-01 9.54417E000 9. 01750E-01 1.87309E-03 0.000000E00 4.00000+E00
192 9.11518E-01 9.589350E000 9.91801E-01 1.980391E-03 9. 90900E+00 9. 0000000EO
193 9.17643E-01 9. 02483E+00 9.01 864-01 1.85598E-03 O.00000E+00 0.00000+0
194 8.98645E-001 9.60500E+00 9.01987E-01 1.84637E-03 0.090909E00 0.09000E+0o
195 9.12174E-01 9.70617E0+0 9.01920E-01 1.83755E-93 9.00000E+00 9. 09090E+ 00

196 9.179730-01 9.74650E 00 9.02003E-01 1. 82992E-03 O.9O00009E+0 .090000E+00
197 9.046520-01 9.78583E 00 9. 02017E-01 1.839570-03 9.009000E+0 9.909000+09
198 9.30749E-01 9. 82617E+00 9.02163E-01 1.81718E-03 O. 00000E+00 9. 00000+E09
199 9.36365E-01 9.86467E+00 9.02337E-01 1.9 1625E-03 0. O00000E+0 0. 090990+09

200 9.11116E-01 9.904000-00 9. 2381E-01 1.80759E-03 0. 00000E+00 9. 00090E+O0
201 9.02267E-01 9.94333E0-0 9.02381E-01 1.79849E-03 0. 00000E+00 0. 090900+00
202 8.97385E-01 9. 98367E+00 9.02356E0-9 1.78965E-03 0. 00000+O0 0.0C000+00
303 9.01324 E-01 1 . 0023801E+ 9.02351E-01 1.78073E-03 0.00800E+00 0. 00000E00

204 9.35640E-01 1.00623E001 9.02515E-01 1.77954E-03 0O.0000E+00 0.00000+E00

205 9.11747E-01 1.01027E+01 9.02561E-01 1.77133E-03 0. 00000E+00 0.009000E+0
206 9.28577E-01 1.01420E+01 9.03688E0-01 1. 76724E-03 0. 00000E+00 0.00000E+00

207 8.86183E-01 1.01823.E01 9.026090-01 1.76044E-03 0. O0000E+00 0. 000009E00
208 9.13975E-01 1.02217E+01 9. 02663E-01 1.75274E-03 0.O0000E+00 0.00000E÷00
209 9.190363E-08 1. 0291+01 9.902700E-01 1.74465E-03 0. O0000E+0 0. 000000+9O
210 8.70834E-01 1.03022E+01 9.02547E:01 1.74299E-03 0O.O0000E+00 O.O0000E+90
211 8.99743E-01 1.03415E+01 9. 02534E-01 1.73468E-03 0.O00000E+0 0. 00000+90

212 9.01309E-01 1.0381E+0.1 9. 02528E-01 1. 72641E-03 0. O0000E+O0 O.009000E+90
213 9. 15580E-01 1.04222E+01 9.02590E-01 1.719320-03 0.00000+09 00000E+00
Ž14 9.01142E-01 1.04623E+01 9.02583E-01 1.71121E-03 0.O00000E+0 0. 00000E+90
215 9.31993E-01 1.05008001 9. 02720E-01 1.70869E-03 0. O0000+00 0. 0000E+90
219 9.89298E-01 1. 05420+01 9. 0261E-1 1. 70391E-03 0. O0000E+00 0. 00000E+00

217 0.975140-01 1.05795E+01 9. 02592E-1 1. 69613E-03 0. 00000E+00 0. 00000+90

218 8.67453E-01 1.06198E 01 9. 02429E-01 1.69608E-03 0. O0000000 0. 0090000

219 9.02086E-01 1.09910E+01 9.02428E-01 .968825E-03 0.090000+00 0.009000+0
220 8.76765E-01 1 . 070130+E01 9. 02310E-01 1. 8491-03 0. O0000+00 0. 0000E+90
221 8.91957E-01 1.07443E+01 9.0212E-01 1.68699E-03 O.000000+00 O0.0000E+O0
223 8.85954E-01 8.97847E+01 9. 02052E-01 1.980910-03 0.0000+90 0.000000O9

223 9.300390-01 1.998259+01 9.02179E-01 1.67807E-03 0.00000E+00 0.9000+00

224 8.6590550-01 1.9970E+01 9.01985E-01 1. 68175E-03 0O.000090E+90 0 O00OO+00
225 8. 90887E-01 1.09073E+01 9.01935E-01 1.9 7493E-03 0. O0000E+00 0. 00000E+00

229 98.67557E-01 1.09493E+01 9. 01781E-01 1. 7449E-03 0.000090E00 9.0000E+00
227 8.92607E-01 1.09897E+01 9. 0174 E-0 1.66753E-03 0 .0000E+00 o. 000ooE+00

8 .040820-01 1.10300E+01 9. 0175 1-01 1.66017E-03 0. 0000E+00 0o. 0000OE+00
29 .13059-01 1.105E+01 9. 01801-01 1.E53590-03 0. +00000+00 0.0000E+00

.44714E-01 1.11906+01 8.915500-01 1.695253-03 0. 90000+00 0.00000)E+ 00

.18947E-01 1.114430+01 9.0 1E2E-01 1 . 65968-03 0. 00000+00 0. 0000)0E00

.20580E-01 1 8.1947E+91 9.01708E0-1 1.05450E-03 0. O0OOOE+00 O. 00000E+09

.33 03397-01 1.12250E+01 9. 01719E-01 1.64734E-03 O.00000E+00 0.0 000E+00
234 9. 25214E-01 1.12933E001 9.018817E-01 6.94335E-03 O.00000E+00 0. 00000E+00

.35 09047E0-01 .23027E0.1 9. 18 BE-01 2.63658E-03 0.900000E+00 0.0C]0009009

'36 9.03164E0-01 1.113430E+00 9. 1853E-01 1.629590-03 0. 00000E+00 0.0000oE+00
37 8.91437E-01 1. 13823E+01 9. 01809E-01 1. 62323E-03 0. O0000E+00 0.00000E+00

.38 3.98044E-01 1.,142270(01 9.101793E-01 1.61642E-03 O.00000E+00 0.00000E+00
39 8. 93984 E-01 1 . 1498E0+0 1 9.01700E-01 1.609920-03 0. 000000+00 9.00000E+09

040 9. 03880E-n1 1.150500E01 9.017089-01 1.960316E-03 O.00000E0+0 9. 00000E+00

241 8.77447E01 1.154720E01 9.019090-01 1.5980-03 0.00000+00 0.000000+00

24 9 8. 9056E0 '1 1.15 65E9+001 9.01920E-01 1.59366E-03 O.00000E+00 0.000000+E00
24 . 314 10 1 1.10240-+01 9.01744E-01 1. 59194E-03 0. 00000E+00 0.000000+0

15143-01 1.19693E001 0.01799E-01 1 . 58622E-03 0.00000E+00 0. 00000:IE+00
10 8418443E00 1 1 . 170100-01 8.01999E-01 1. 58116E-03 0. 00000E+00 0. 00000(E+00
146 9. 18851-0 1 1 . 1740,3E0.01 0.01913E-01 1. 57531E-03 0. 00000E+00 0. 0000O0E+00
24 8 7 3-01 1.17907E+01 9. 01790E-01 1. 57305E-03 0. 00000E+00 0. 80000.00
8.3525-01 1 .10210001 0.01724E-01 1.56840E-03 0.00000E+00 0. 000000E+00

249 9.'0291 IE-1 1.10012+001 0.01729E-91 1.16205E-03 0. 0000IE+ 00 0. 00000E+00
-50 9.144r60 91 1. 1800E-+ 01 9.01780E-01 1.55658E-03 0. 00000E+00 0.00U000+ 00

08.191 0 1 .194170E01 9. 01649E-01 1.555930-03 0.00000+)00 0.000000+0
5 .50492E-01 1. 19010E0-1 9.01990-01 1.550040-03 0. +000 0+0 000000CE+00

9.21722-00 1. 2013E+01 0.019090-01 1.0909-03 0. 00000+00 0. 00000+00
.894070-01 1.200170+01 9.01998E-01 1.555390-03 0.00000E+00 0. 0000+E00

253 .001-01 1.210100+01 9.2017970-01 1.554730-03 0. 00000+00 0.000000+ 00
2 .996120-01 1.214400+1 9.01030E-01 1.554700-03 .00000E+00 0. 00000E+O0

2 . 412420-01 1.2108520+01 9. 014090-01 1.194430E-03 0. 000000+09 0. 000000+00
25 8.981422E-01 1. 2126301 9. 013300-01 1.59014E-03 0. 00000E+O0 0.000000E+00
255 . 72049E-01 1 .229951+01 9. 012100-01 1.557320E-03 0.00000EO00 0. 001000+00

26 .944440-01 1. 230970+01 9.011900-01 1.552390-03 0. 000900E+00 0,.00U0000+00
1 .9043E-01 1.235190+01 9.01172E-01 1.54950E-03 0.00000E+00 0.00o00E+50

6 .000410-01 1.23922E01 9.011970-01 1.540550-03 0.000000+00 0.000000+00
. 28054 -01 1 24315E+01 9.01270E-01 1.539080-03 0. 00090E+00 0. 0000E+00

294 9.049410-01 1.247450+01 9.012940-01 1.53226E-03 0.00000E+00 0. 00000E+o0
295 8.925300-01 1 .2517E+01 9.012010 -01 1.1529790-03 0. 00000E+0 0.000000E+00
296 9.23130E-01 .25500+01 9. 013340E-01 1 . 52325E-03 0. 0000E0O0 0. 00000E+00
297 9. 351020-01 1 . 259430 9.014910-01 1.522930-03 0.00000+00 0. 000000+0E
260 9.23878E-01 1.293390-01 9.015451-01 1.519440-03 0.000000+00 0.000000+00
209 9.3984IE-01 1.20723-E40 9.11675E-01 I .52017E-03 0.000000+0 0.0 O00E000+
270 . 774400-01 1.271230E01 9.015950-01 1.517100-03 0.00000+00 0. 00000+:00
271 9.01 700-01 1.275550E+1 9.0O144E1-01 1.519350E-03 0. 0000E+00 0.00000+E00
272 9.29970E-01 1 . 27949E01 9. 21534E-01 1. 5190-03 0. 0000EO0 0. 000000E+0
273 9.059510-01 1.293520-01 9.915490-01 1.511070-03 0. 500009000 0. 000000.
274 9.29331 E-0 1. 2745E0O- 9. 1940-0 5269E2-03 0O.O0000O0+ 0. 000000+00
275 9.449190-01 1 .291 48E+01 9.01790E-01 1 . 510950-03 0.00000E+O0 0. 000000+0
270 9. 90950-01 .2954200 9.017890-01 1. 505450-03 0. 00000+90 .009000+90
277 9.173900-91 1. 39027E 00 9. 01845-1 1. 501040-03 0. 0000000 0. 000000E0
278 9.20732E-01 1 .30328E00 0.01805E-01 1 .495730-03 0. O0000EnO0 0.0 00 0 0
279 8.77190-1 1. 307230E 01 9.01777E-01 1.549209-03 0. 00900+O0 0. 009H00+0
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360
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365
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368

369
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8. 80491E-01
8.86274E-01
8.87369E-01
8.76.0596-03
9. 242976-011
8. 763066-01

8. 99561-01
9.484609E-01
8. 96657E-01
8. 63808E-01
9. 33175 -01
9.15746E-01
9.0580E-E01
9.984646E-01

9. 04 152 -01
9.36498E-01
9. 24 0066-01
8.90428E-01
9.-5337E-05
9.209106-01
9.56676E-01
8. 737346-13
9. 090996-3I
9. 393676-01
9.32934E-01
8.480766-01
8.962966-01
9.16037E-01
8.97034E-01
q.401062E -
8. 891ý 3E-_01
8.97302E-01
9.31583E-01
9.089551-01
8.84113E-01
8. 77123E6-01
8.6650 1E-01
9.04384E-01
9.05676E-01
9.12467E-03
8. 99626E-01
9. 33467E-01
9.084396-01
9.030576-01
9.383776-01
8.8101 1 _-0I
9.320876-01

9.073955-01
9.16492-C-1
9.17257E-01
8.62294E-01
8. 74 989E6-01
8. 43565E-01
9.46004E-01
8.56627E-01
8. 652707-01

9.19C'8 8E-01
9.03546E_-01
8._79 0 64E -01
9.18345E-01
9.147036-01
8.97884E-01
9.05251E-01
8, 857 032E-01

B. 99656E-01
8.890826-01
9.40461E-01
8.698956-01
9.42478E _-01
8.88683E 3-01
9.15809E:-UI
9.457366-03
9.. 080E(-01
8. 83q9816-01
9.45833E -01
9.0 6550E-01
8.55788E-01
8.62284E-01
9.13265E-01
9.16733E-01
9.348086E-01
9.04736E-01
9. 54986E-01
8.83360E-01
9.04672E-01
8.88081E-01
8.85611E-01
9.293258 -01
S. 681028- 1
9. 249526-01

8.92545E-01
9.59783E-01
9.17828E-01
9.11716E-01
8.:5814 0E-01

1.31117E+01
1.31555E6+01
I .31950+01
3 .323506-01

I.32745E+01
1. 331586 +01
1. 3337(1E +01
1.33972E+01
1.34393E+01
1.34B05E+01
1.3500E6+01
1.35632E+03
1.36023E+01
3.364356+01
3. 3 64 10E+03
1.37222E+01
1.37625E+01
1.380186+03
1.38446+ 03
1.38842E+01
1.39255E+01
1.39'75+-01
1. 40060E+01
1.40463E+01
1.40857E+01
1. 4 12 68E+01
1.41690E+01
1.42073E+01
1.42468E-01
1.4-e88RE + '1
1.43820E+01
1.43695E+01
1.44088E+01
1.444506+01
1.449224+01
1.4 5323E+01
3.45745E+01
1.46138E+01
1.48550E+01
3.46962E+01

. 47357E+01
I. 47758E+01
1.4 8152E+01
1.485476+01
1.48930E+01
1.49306E+01
1.49755E+01
1.50167E+01
1. 505C,+01

1.50972E+01
1. 51393E+01
1.518326+01
1.523263E601
1.52675E+60
3.53Oq5E+01

. 535086+01
1.53928E+01
1. 54322E+01
1.54743E+01
1.55137E+0I
1.55530-+01
1.55952E+01
1.563556+01
1.507076+01
1.57152E+01
1.57563E+01
1.579936+01
1. 58442E +201
I.588356+01
1.592476-01

. 59632E+01
1. 00030E+0I
1.604286+01
1. 60813E+01
1.61233E+01
1.61637E+01
3.620406+01

'.624436+01
1. 62835E+01
1.63226E+01
1. 3 +336 31
1.640356+01
1.64410E0+1
0 .648'2E+01
1.65233E+01
1.65618E+01
3.66040E+01
1.684336+01
3. 68945E+:1
I .S 72676+1+
1.676E86+01
1.68072E+01
1.684 65E+01
1658850E+01
I.092358-01

9.017016-01
9. 018645-01
9.015 94E-01
9. 0 514z -03
9. '159486-01

9. 1495 68-01
9.034688-01

9.01654E-01
9. 01636E-01
9.U'15046-01
9. 018464E-01

9. O1863E -01
9.01677E-01o.0'18666-01
9. 01875 E-01
9.01794E -01
9.101869E-01
9.018316-01
9.6159OE-0O
9. '219746-01
9.02157E-03
9. 02-06E8 -01
9.U(21'86E-('1

9.02209E-01
9.02311 _ -01
9.02132E-01
9.02113E -01
9.02159 _-01
9. O2142E-0_
9.02266E-01
9. 023238-01
9.02207E-01
9.02302E-01
9.02323E-01
9.02265E-01
9.5 2195E-01
9. 02071E-01
9.02079E-01
9. 02090E0-01
9.021233-03
9.021156-01
9.0232136-00
9. 022338-01
9.822356-01
9. '23476-01
9.022016-01
9.Q134 3E-il
9. 02358E6-03
9. 024 016-01
9. 024 4 7-01
9. 02324E6-01
9. 0224 16-01
9. 020 6486-01
5. 023966-01
9 .010596-01
9. 01049E-03
9. 020(10_-0I
9. 02005E-01
9.01936E-01

9. 0199856-01
9. 02013E-01

9-O02'3E-019 _ ''0 6 01-)

9.01347E-01

9 0,-157 0 0

9.019666-01
90 019+0E-01
9024 04- 01

9.0094'6-01
9. 0 066 - 01

9.20232E:01

9.020674 01

9.021-68-01

q r, U 96ý 01

9.0 ' 154E01

9.O02278-01

9.022936E01
0.023E7- 01
9.'102 7E 01

90 010476019. 0C 0--01

9.'2:376E01
9 0-'64E 01
9 09 11E 03
9 023106-01
9.0227-E 01
9. '07 3E01

9 .C,307-E 1

9.5 1 14 E 01
9 02278E-01
9.0'4560-01

9.C024'15E-0
9.02 045E-0

9.0248U37 E-01

9.02363E-0]l

1.4 8948E-03
3.48516E-03
1. 480726-03
3.178234-03
1.475206-03
1. 47296F-03
1.467516-03
1.47167F-03
1.466629-03
1.46743E-03
1.466466-03
1.46219E-03
1.457216-03
1.45224_-03

1.447298E-03
1.4472 2E-03
1.44427E-03
1.439896-03
1.437196-03
1.43377E-03
1. 44070 -03
1.4 3903-,3
1.434406-03
1.434986-03
1.43383E-03
1.44026E-03
1.43564E-03
1.43166E-03
1. 42707E-03
1.42-'779E-03
1.423785-03
1.4I926£-03
1.41704E-03
1.413446-03
1.41011E-03
1.407899-03
1.407978-03
1.40351E-03
1.399136-03
1. 39507E-03
1. 39070E-03
1.38981E-03
1. 385 608-03
1.38128E-03
1.3R155E-03
1. 37885E-03
1.37595E-03
1. 371796-43

1.368276-03
1.368483E-03
1. 366168-03
1. 36453E-03
1. 37196E-03
1.37424E-03
1. 376956-03
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0.0r0000E+00
0.O00000+00
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0.0300006+ 00

0. O000OEOO
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0. O0000E+OO

. 00301E6+00
0.00000OE00
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O. OOOOOE+O0
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0.0O0000E+00
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O. O0000E+00
0.00000E+00
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O. OO0OO0E+O0
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375
376
377
378
379
36SO
311
362
383
3e4
385
306
397

388
389
390
391
392
393
394
395
396
397
398
399
400

401
402
4013

9.07467E-01
9.071739E-01
8.93386E-01
S. 78,96E-01
a.962916-01
8.96992E-01
9.96383E-01
8.83649E-01
8.609PqE-01
9.12239-01
9.26637E-01
9.09613E-01
9.(64452E-01
I . 7651146-01
8.86236E-01
8.85948E-01
8..79 48686-01
8. 81480E0-01
8.7999 57E -01
9.564 03 -F 1
8.58242E-91
9.088636-01
8.521083-01
4.47417E-01
9.14630:-01
9. )91)73E-01
9.522646-01
e.98030E-01
q.120656-01

1.69673E.01
I.70077E+01
1.70490E+01
1.70000E+01

1.71313E+61
1.71715E+01
1.7211SE+01
1.72512E+01
1.72q52E+01
1.73372E+01
1.73903E+01
1.74197E+01
1.745996+01

1.74993E+01
1.75405E+01
1.75417E+01
1.76238E+01
1.76632E+01
1.77025E+01
1.77418E+01
1. 77940E+01
1.78 242+01
1.78655E+01
1.79057E+01
1.79468E+01
1.79882E+01
1.80312E+01
1.60713E+01
1.81108E+01

9.02377E-01
9.02390E-01
9. 02366E-01
9. 02301E-01

.02285E-01
9.02271E-01

9.02256E 6-01
9. 02207E-01
9. 02099E-01
9.U2144E -01
9.02208E-01
9. 02227E-01
9. 022 3 3-01

9.02171E-01
9.02130E-01
9.02088E-01
9.02030E-01
9. 01977E-01
9.01921E-01
9.02060E-01
9.0194q9E-01
9.01915E -01
9.01789E-01
9. 01904E-01
9.01936E-01
9. 01954E:-0
9.02080E-01
9.02070E-01
9.02096E-01

1.30737E-03
1.30393E-03
1.30067E-03
1.29881E-03
1.T9546E-03
1.29211E-03
1.28879E-03
1.28632E-03
1.28749E-03
1.28490E-03
1.28314E-03
1.279946-03
1.27662E-03
1.27479E-03
1.27216E-03
1.26956E-03
1.26763E-03
1.26547E-03
1.26349E-03
1.26790E-03
1.26958E-03
1.26680E-03
1.26985E-03
1.27187E-03
1.26907E-03
1.266006-03
1.26910E-03
1.26597E-03
1.26308E-03

0.n00006E00
0.00006E+00

0.00000E+00
O.00000E+00

0.00000E+00
0. 00000E+00
0O.00000g00
O.O0000E+00
O.O0000E+00
0.00006E+00
0.00000E+00
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O.00000E+00
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0.90000E+O0
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O.00006E+00
O.90000E+00
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9.00099E+00
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0. 0050E+00
0.000006+00

0. 0000E 00
0.00000E+O0
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0.00000E+00
0.O0000E+O0
C. 000006+00
0. (00006E+00

,n.05000E+00
O.O00O0E+00
0. 00000E+00
O.O0000E+O0
0. 000906+00
0.00090E+00
0.00000E+00
0.0O006E+O0
O.00006E+00

0.00i0006E+60
0.000006+00
0. 0 000E+0
0.00000E+00
0.0O0006E+0

O.00000E+00

0.00006E+00
(0.00000E+00

6ENO MESSAGE NUM4BER X5-113

NAC International

EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENEP•ATIONS.
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TRIGA - PREF. FLOOD CANISTER

LIFETIME = 4.68411E-05 + OR - 1.44136E-07 GENERATION TIME
NU BAR = 2.42239E400 + OR - 1.20609E-05 AVERAGE FISSION GROUP

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION

1.71707E-05 + OR
2.153R4E,0S + OR
2.49898E-01 + OR

5.28871E-08
5.20178E-03
9.088678E-04

NO. OF INITIAL
GE NERATIIONS AVERAGE

SHKIPPED K-EFFECTIVE
67 PER CENT 95 PER CENT

DEVIATION CONFIDENCE INTERVAL CONFIDENCE INTERVAL
96 PER CENT NUMBER OF

CONFIDENCE INTERVAL HISTORIES

3
4
5
6
7
8
9

10
1 1
12
17
22
27
32
37
42
47
52
57
62
67
72
77
82
87
92

97
102
107
112
117
122

127
132
137
142
147
152
157
162
167
172
177
182
187
1 92
197

207

212

217
222
227
232
237
242
247
252
257
262

267
'72
277
282
287
292
297
302
307
312
317
322
3.27

332
337
342
347
352

357
362

367
372
377
382
367
392
397

0.90216
0.90217
0.90220
0.90226
0.90224
0.90223
0.90226

0.90224
0.90222
0.90225
0.90241
0.90224
0.90239
0.90224
0.90240
0.90234
0.90256
0.90266
0.90289
0.90248
0. 90261
0.90237
0.901221
0. 90190
0. 90201
0.90179
0.60159
0.90145
0.90111
0.90135
0.60154
0. 90177
0.90191
0.90163
0. 90141
0'. 90152
0.90176
0.90199
0. 90204
0.90266
0.90079
0.90314
0.90285
0.90221
0.90242
0.90236
0. 90217
0.90184
0.9 0156
0.90162
0.90152
0.90215
0.90255
0.90262
0.90250
0.90281
0.90256
0.90247
0.90330
0.90381
0.69033
0.60326
0.90265
0.90326
0.90318
0.90319
0.90284
0.90213
0.90190
0.90140
0.90216
0.90156
0.90068
0.90225
0.90256
0.90252
0.90300
0.90134
0.901248
0.P9975
,6.89996
0.8'778
0.66621

0.90 ,10
0. 69882
0.90631
0.92235

" OR -
+ OR -
+ OR -
+ OR -
+ OR -
" OR -
+ OR -
+ OR -
+ OR -
"OR -
" OR -
" OR -
+ OR -
+ OR -
+ OR -
+ OR -
+ OR -
+ OR -
" OR -
* OR -

+OR -
+ OR -
- OR -
+ OR -
+ OR -
+ OR -
+ 00 -
+ OR -
+ OR -
+ OR -
+ OR -
+ OR -
+ OR -
+ GE -

+OR -
+ OR -
+ OR -

+OR -
+ OR -
+ OR -
+ OR -
+ OR -
+ 0R -
+ OR -
* OR -
- OR -
+ OR -
+ OR -
+ OR -
+ OR -
+ OR -
+ OR -
+ OR -
+ OR -
- OR -
+ OR -
+ OR -
+ OR -
+ OR -
+ OR -
+ OR -

SOR -
+ OR -
+ OR -

SOR -
+ OR -
+ OR -
+ OR -
+ OR -
+ OR -
+ OR -
+ OR -

+OR -
+OR -

+ OR -
+ Os -
+ OR -
+ OR -
+ OR -
+ OR -
+ OR -

- OR -
SOR -+ OR -

* OR -

* OP.-

0.00126
0.00127
0. 00127
0, 00127
0. 00126
0.00128
0.00128
0. 00128
0. 00126
0.0012 9
0.00120
0. 00130
0.00131
0.00122
0.0013
0.00135
0.00136

S0. 00137
0.00136
0. 0'138
0.00138

'2. 0011142

0.00144
0.00144
5. 0(1142
0. 00140
0. 00140

0 .00102
'2.000049
0 . ('0155
(.0152

0.01524

0.00164

0.01151

0.001602

0.01 52

0. 00100
02.('01570

'.001660I. 001 7
0.001]68

0.00170
0.00172
0.00170
0.00170
0.00172
0.0301716
0. 00179
0. 0'0182

O. 00186
0. 00186
0.00219
0.00194
0.00196
0. 00201

0. 00207
0. 002514
0. 00214

0. '202250.002250. 002-8

0.00234
0.00241
01. 00240
0.00252
0. 00261
0.00266
0. 00269
0. 00276
0. 00209
0. 00304
S0 01)210
0.00322
0. 003S27
0. 00350
0. 00300
0. 002086
0. 00394
0. 00411

0.00455

0.01-.400,
+.00529
0. 00040
0. 01008
0.010 ( 76
0. 00934

01.90089 TO 0.90342
0.90091 TO 0.90344
0.q0093 TO 0.90347
0.90099 TO 0.90354
0.90096 TO 0.90351
0.90095 TO 0.90350
0.60097 TO 0.90354
0.90095 TO 0.90352
0.90093 TO 0.90351
0.90096 TO 0.90354
0.90111 TO 0.90371
0.90094 TO 0.90354
0.90108 TO 0.90371
0.90092 TO 0.90356
0.90107 TO 0.90373
0.90100 TO 0.90369
0.90120 TO 0.90391
0.90126 TO 0.90403
0.90151 TO 0.90427
0.90111 TO 0.90386
0.90122 TO 0.90401
0.90097 TO 0.90377
0.90080 TO 0.90362
0.90053 TO 0.9)337
0.60057 TO 0.90345
0.90035 TO 0.90324
0.90013 TO 0.90305
0.9q997 TO 0.90293
0.J99,2 TO 0.90261
0.89685 TO 0.90285
',. 90002 TO 0.90305
0.90025 TO 0.90330
0.9003e TO 0.90345
0.90007 TO 0.90318
0.81983 TO 0.90298
0.-9, TO 0.90312
0.90014 TO 0.90338
0.901035 TO 0.90363
0.90038 TO 0.90370
0.00009 O0 0.90433
0.90110 TO 0.690447
0.90144 TO 0.90464
0.90113 TO 0.M0457
0.90052 TO 0.90391
0.90072 TO 0.60412
0.90064 TO 0.90408
0.50041 TO 0.90393
0.90005 TO 0.90363
0.C9974 TO 0.90338
0.89q77 TO 0.90348
0.8996r TO 0.90342
0.90023 TO 0.90407
0.90061 TO 0.90449
0.90066 TO 0.90458
0.900049 TO 0.90452
0.90074 TO 0.90487
0.90045 TO 0.90468
0.90034 TO 0.90461
0.90116 TO 0.90544
0,90161 TO 0.906I1
0.90108 TO 0.90551
0.90097 TO 0.90554
0.90031 TO 0.90498
0.00D85 TO 0.90567
0.90073 TO 0.90564
0.90067 TO 0.90571
0.90022 TO 0.90545
0.89647 TO 0.90479
0.00921 TO 0.9045q
10.69862 TO 0.90418
0.09627 TO 0.00505
0.09052 TO 0.90460
U.89760 TO 0.90416
C o811")3 TO 0.90547
0 .8 29 TO '.90583
S0.89902 TO 0. 0003
0C8 9931 TO c) 90669
":E9749 TO 0 90520
0. 50 4 T'' '.910641

06.8954 TO n.9 385
C 0 541 TO 0. 104 5
(1.99313 TO '090244
O.899 TO 6 9030u

08h4 TO .906 55
U.8+967 TO ,906.6c
n R9555 TO 0.1708
0 .11332 TO 0. 93137

0.89963 TO 0.90469
0.69964 TO 0.60471
0.89965 TO 0.90474
0.89972 TO 0.90481
0.89969 TO 0.90479
0.89967 TO 0.90478
0.89969 TO 0.90482
0.89667 TO 0.90481
0.6966 TO 0.90480
0.86967 TO 0.904.3
0.k99"0 TO 0.90501
0.68964 TO 0.90484
0.89977 TO 0.90502
0.89961 TO 0.90488
0.89973 TO 0.90506

0.66965 TO 0.90504
0.68984 TO 0 .90527
0.89992 TO 0.9054u
0.90013 TO 0.90564
0.89973 TO 0.90524
0.89693 TO 0.90540
0.9957 TO 0.90517
0.80939 TO 0.90504
0 .89910 TO 01.90480
0.69913 TO 0.90489
0.69891 TO 0.90468
0.09867 TO 0.90451
0.89849 TO 0.90441
0.9 813 TO 0.90410
03.80835 TO 0.90436
0.89850 TO 0.90457
0 .9873 TO 0.90482
0.98884 TO 0.90496
0.89852 TO 0.90474
0.89"26 TO 0.90456
0.89833 TO 0.90471
0.69I52 TO 0.90500
0.-8871 TO 0.90152
0.80172 TO 0.9053C
0.89132 TO 0.90600
0.86943 TO 0.90015
0.89974 TO 0.90654
0.60940 TO 0.90630
0.99882 TO 0.90561
0.89902 TO 0.90582
0.89892 TO 0.90580
0.86866 TO 0.90569
0.69826 TO 0.90541
0.89793 TO 0.90520
0.89791 TO 0.90533
0.89774 TO 0.90531
0.89832 TO 0.90598
0.89868 TO 0.90643
0.69870 TO 0.90654
0.89848 TO 0.90653
0.89867 TO 0.90694
0.86834 TO 0.90679
0.89820 TO 0.90675
0.89902 TO 0.90758
0.89941 TO 0.90821
0.698e2 TO 0.60784
0.09869 TO 0.90782
0.69797 TO 0.90732
0.89844 TO 0.90808
0.69427 TO 0.90809
0.88814 TO 0.90824
0.a9761 TO 0.80806
0.89061 TO 0.90744
0.69652 TO 0.90727
0.89584 TO 0.90695
0.89638 TO 0.90794
0.69548 TO 0.907G4
0.06462 TO 0.90734
0.09581 TO 0.90869
0.69602 TO 0.90910
0.89552 TO 0.90953

0.89562 TO U.910126
0.36202 TO 0.90007
0.89401 TO 0.91035
0.89154 TO 0.00766
0.69065 TO 0.90907
0.06047 TO 0.I0710
0.58762 TO 0 .90879
0.06716 TO 0,91301
0.60310 TO 0.01451
0.86476 TO 0.92764
0.90421 T' 0I.94040

0.69836 TO 0.90595
0.89837 TO 0.90598
0.89836 TO 0.90601
0.89845 TO 0.90608
0.89841 TO 0.90606
0.89839 TO 0.90606
0.89841 TO 0.90610
0.89838 TO 0.90609
0.89836 TO 0.90608
0.89837 TO 0.90612
0.89850 TO 0.90632
0.89834 TO 0.90614
0.89846 TO 0.90633
0.89829 TO 0.90620
0.89840 TO 0.90640
0.89830 TO 0.90639
0.89848 TO 0.90663
0.89855 TO 0.90677
0689876 TO 0.90702
0.89835 TO 0.90661
0.89843 TO 0.90680
0.89817 TO 0.90658
0.68797 TO 0.90645
0.89768 TO 0.90622
0.89769 TO 0.90633
0.89747 TO 0.90612
0.89721 TO 0.90597
0.89701 TO 0.9058S
0.89664 TO 0.90559
0.896856 TO 0.90586
0.68969 TO 0.90608
0.89720 TO (1.90634
0.89670 TO 0.90652
0.89696 TO 0.90629
0.69668 TO 0.90613
0.89674 TO 0.90631
0.89690 TO 0.90662
0.89707 TO 0.90690
0.89706 TO 0.90702
u.89765 TO 0.90767
0.89774 TO 0.90783
0.89804 TO 0.90824
U.89768 TO 0.90802
0.89712 TO 0.90731
0.99732 TO 0.90752
0.89720 TO 0.90752
0.89690 TO 0.90745
0.89648 TO 0.90720
0.8q611 TO 0.90701
0.89605 TO 0.90719
0.89584 TO 0.90721
0.89640 TO 0.90790
0.89674 TO 0.90837
0.89674 TO 0.90850
0.89646 TO 0.90854
0.89660 TO 0.90901
0.89623 TO 0.90890
0.89606 TO 0.90888
0.89687 TO 0.90972
0.89721 TO 0.91041
0.689657 TO 0.91010
0.89641 TO 0.91010
0.89563 TO 0.90966
0.89603 TO 0.91049
0.68582 TO 0.91055
0.89562 TO 0.91076
0.695010 TO 0.91068
0.99416 TO 0.91010
0.89384 TO 0.90996
0.89306 TO 0.90973
0.69349 TO 0.91083
0.89244 TO 0.91068
0.89144 TO 0.91052
0.69256 TO 0.91191
0.:9275 TO 0.05237
0.89201 TO 0.91303
0.689193 TO 0.91407
0.88976 TO 0.91293
0.80607 TO 0.91429
0.8C742 TO 0.91206
0'.88630 TO 0.01362
0.86281 TO 0.91170

8.8b233 TO 0.91409
0.06072 TO 0.0147
0.I7527 TO 0.92236
0'.87402 TO 0.93061
0.66527 TO 0.94943

400000
399000
398000
397000
396000
395000
394000
393000
392000
391000
386000
381000
376000
371000
366000
361000
356000
351000
346000
341000
336000
3310100
32 600'0
3210(10
316000
31100)0
30600')
301000
296000
291000
286 '00
281000
276000
271000
266000
261000
256000
251000
246000
241000
236000
231000
226000
221000
216000
211000
206000
201000
196000
191000
186000
1810(1'
176000
171000
166000
161000
156000
151000
146000
141000
136000
131000
126000
121000
116000
111000
I 06)000
101(100

96000
.1000
86000
861100
76000
71000
66000
01500
56000
51001'
40000
41102(1
36000
3102(1
26000
.1'0')
1C000

11''i
601'')
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TRIGA - PREF. FLOOD CAIJSTER

PLOT OF AVERAGE K-EFFECTIVE BY GENERA-TION RO".
THE LIIE REPRESENTS E-EFF = 0.9022 * OR - 0.0013 WHICH OCCURS FOPE 403 GENERATIONS R UN1.

0. 8881 0.8967 0.9054

------- --------------------------------I--------I-------I -------

45+ I II

II
5 I4

ITI

10 + I I

I

70 +

I I
I II

0 I I

I I I155I II

IT1

I I I

I II
I I

20* 
I

I I
I I

I I
I I25' I I

I I
I I

I I
O I

30 II
I I

I I
I I

35 I I
I I

I -I

I I
40+ 

I I
I II

I I I
I I I
I I I450 I I I

I II
I II
I II
I I I

55 I I I I
I I II

I I I
I II

I II
505 I I

I I
II*I
I II
II

65- I- I
I II
I * II

I I
I I

70 +I I

I - I
I 1

7 0 I I
I I

I I I

I -
I I

75' 
I c

I I

+I -
I I
I I'

I II

'pI 1'
I 1'

NAIntraioaI.656



NAC-LWT Cask SAR
Revision 43

95+

100

1A5 +

110+

115

120 +

125

130 +

135

140 +

145 +

150 +

155 +

160 +

165 +

170 +

175

180 +

185 +

NAC International

January 2015

II
II
II
II
TI
I,
II

II
II

II
II
II
1I
II

I I
II -

II

II

I -

I~

II

II

I I I

I*'

I I

Ii.
I i I
II,
I *

I ]
I ]

II -

II I
I I
II]
II]
II

II
II*
II

0 l*
I ]

I I

I I0
I I

I I
I I

I I

I *l
*I I
-I

I II

0 II

I lI
'I

I * I I

I *IT I

*I I I
I II

* II
* I I

I I I
I I

0 - I 0

I I
I ' I

*l I
*1 I

6.65-6

T



NAC-LWT Cask SAR
Revision 43

January 2015

195

205 +

210 +

215 +

220 +

225 +

230

235 +

245 +

2I5

250 +

255 +

260 -

265

275 +

275

210

I 1 n

1*1

I ~ *

I"I

I *

I I
I" I

I I]

I '1 I
2 *1 I
1 •*1 I
I 1 I

1 "1 I

I 1 I

I I

I *I I
1 1 I
I -1 I
I * I

I *I I
I 1 1

I *1 I

II
1I

1I
"I I

1I
*II
-II

I I I

I I I
I I I
I I
I i I
I I I

I *I I
I I 1

I * I
I 1 I

I 1 I

NAC International 6.6.5-64



NAC-LWT Cask SAR
Revision 43

January 2015

285

290+

295 +

300

305 +

310 +

315

33?0 +

332,5 +

330 +

335,

340 +

345

350 +

355

360 +

365

370

375

I I I
I I

I I

I I

I I0
V I

* I
I I
I l
I l
I I
I * I
I V I
I V I

I * I
I * I
I I

I V I
I I

I V I
I I

I iV I
I V I

I V I
I I
I I
I I•
I I•

I I* I

I V* 0
I I
I V I
I V
I V I
I V I
I V* I
I I• I
I V• I

I IV I
I V* I
I I* I

I IV I
I I*

I I* I
I I

I I
I * I
I * I
I * I
I I
I - I

I * I

I I

I * I
I * I
I * I
I I
I * I
I I
I IV I
I I* I

I V 0
I V I
I * I
I * I
I I* I

I I* I
I I" I

I I÷
T I I
I l* I
I I" I
I i* I
I *" I
1 I " I

I I' I
I V" I
I V* I

I I' I
I V* I
I I* I

NAC International 6.6.5-65



NAC-LWT Cask SAR
Revision 43

January 2015

380 +

385 +

390 +

395 +

400 +

I I* I
I I- I
I I* I

I I* I

I I I
I I- I

I I

I I* I
1I * I

I I I
I I
I I
I - I

I *I
I *I
I I
I I
I I
I *I

I I
I I
I* I

NAC International 6.6.5-66



NAC-LWT Cask SAR
Revision 43

January 2015

TRIGA - PREF. FLOOD CANISTER

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION SKIPPED.
THE LINE REPRESENTS K-EFF = 0.9HO2L OR - 0.0013 WHICH OCCURS FOR 3 GENERATIONS SHIPPED.
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380
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390 +

395 +

400 +
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I I

I I
I I

II
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-

I
I

I,

I I

TRIGA - PREF. FLOOD CANISTER

GROUP FISSION UNIT REGION FISSIONS PERCENT
FRACTION DEVIATION

1 0.0006 5.25117E-04 1.6403

2 0.0027 2.44675E-03 0.4783

3 0.0035 3.1963RE-03 0.4015

4 0.0021 1.92481E-03 0.4747

5 0.0030 2.06620E-02 0.3820

6 0.0043 3.83930E-03 0.2702

7 0.0050 4.47319E-03 0.2301

8 0.0051 4.63501E-03 0.2304

9 0.0071 6.41831E-03 0.2365

10 0.0151 1.35898E-02 0.2296

11 0.0319 2.87714E-02 0.2356

12 0.0418 3.77037E-02 0.2483

13 0.0374 3.37502E-02 0.2G45

14 0.0302 2.72559E-02 0.2405

15 0.0060 5.41041E-U3 0-.3577

16 0.0041 3.66578E-03 0.4459

17 0.0061 5.5279.4E-03 0.6393

is 0.0082 7.426.-E-03 0.6274

19 0.0100 8.99040E-03 0.4909

20 0.0399 3.50549F-02 0.32,1

21 0.020C 1.86152E-02 0.4835

22 0.0468 4.22110E-02 0.4027

23 0.1284 1.15860E-01 0.2645

24 0.1877 1.69342E-01 0.2533

25 0.1396 1.25001E-01 0.2961

26 0.1566 1.41260E-Cl 0.310

27 0.0562 5.00990E-02 0.05058

SYSTEM TOTAL = 9.02156E-01 0.1402

ELAPSED TIME 18.11267 MINUTES

RANDOM NUMBE4= 270267006022

SKIPPING 3 GENERATIONS

ABSORPTIONS PERCENT LEAKCAGE PERCENT
DEVIATION DEVIATION

1.09426E-03 1.6064 0. 00000+00 0.0000

3.09180E-03 0.4792 0. 000001+ 00 0.0000

2.24925E-03 0.3565 0.00000E+00 0.0000

1 . 29146E-03 0.4038 I.0.00nE+ 00 0. 0000

2.488010E-02 0.3219 0.900001+00 0. 0000

7.50637E-03 0.3222 O.000001E00 0.10000

1.51095E-02 0.3541 0.000001+00 0.0000

1. 37660E-02 0.3414 0. 000001E0 0 0.0000

1.66960E-02 0. 2673 0. 00006oE+00 0. 0000

4.04688E-02 0.2976 0. 00006E+ 0O 0.0000

7.29025E-02 0.2655 0.0000E0+0 0.0000

4.99995E-02 0.2607 0.00000E+00 0.0000

5.75641E-02 0.2679 0.00000E+00 0.0000

6.73208E-02 0.2515 0.000001E+00 0.0000

2.90413E-02 0. 4811 0.030006+00 0.0000

1.58181E-02 0.5986 0. O0000E+)00 0.0000

9.31682E-03 0. 6235 0. 0000E+0u0 0.0000

9.20261E-03 0.6152 0.00000E1 00 0.0000

1.44742E-02 0-.6135 0. 000000,00 0.0000

4.76949E-012 0. 32 71 '. ) .0. +00 0. 0000

1.85951E-02 0.4c52 0. 00000E+00 0. 0000

3.79346E-02 0.4197 0.000001+00 0.0000

9.92098E-02 0.2428 0.00006E+00 0.0000

1.33525E-01 0. 226 0. 00000E0O 0.0000

9.58818E-02 0.240•2 0. 0006+•+00 0. 0000

1.t04837E-01 0.2740 .00020+00 0. 0000

3.50944E-02 n.4716 0.000001E+00 0.0000

1.00117E+00 0. 0449 0. 0 0001-00 0.0000
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0.8363 TO 0.8444
0.8444 TO 0.8525
0.6525 TO 0.8607
0.8607 TO 0.8688
0.8688 TO 0.8769
0.8769 TO 0.8950
u.8850 TO 0.0632
0.8932 TO 0.9013
01.9013 TO 0.9094
0.9094 TO 0.9175
0.9175 TO 0.9257
0.9257 TO 0.9338
0.9338 TO 0.9419
0.9419 TO 0.9500
0.9500 TO 0.9582
0.9562 TO 0.9663
0.9663 TO 0.9744
0.9744 TO 0.9R25

0.8363 TO 0.8444
0.8444 TO 0.8525
0.8525 TO 0.8607
0.8607 TO 0.8668
0.6888 TO 0.8769
0.8769 TO 0.0950
0.8890 TO 0.8932
0.8932 TO '. 0010

0.9013 TO 0.9094
0.9094 TO 0.9175
0.9175 TO 0.9257
0.9257 TO 0.9338
0.9338 TO 0.9419

0.9419 TO 0.9500
0.9500 TO 0.9582
0.9582 TO 0.9663
0.9663 TO 0.9744
0.9744 TO 0.9625

0.8363 TO 0.8444
0.8444 TO 0.8525
0.8525 TO 0.8607
0.8807 TO 0.8680
0.8688 TO 0.8769
01.8769 TO 0.8850
0.8850 TO 0.8932
0.8932 TO 01.9013
0.90,13 TO 01. 9094
0.9094 TO 0.9175
5.9175 TO 0.9157
0.9257 TO 0ý.9338
0.9338 TO 0.9419
0.9419 TO 0.9500
0.9500 TO 0.9582
0.9582 TO 0.9663
0.9663 TO 0.9744
0.9744 TO 01.9925

FREQUENCY FOR GENERATIONS 4 TO 403

...... ............

FREQUENCY FOR GENERATIONS 104 TO 403

FREQOFONCY FOR GENIERATIONSJ 004 TO 403

TRIGA - PREF. FLOOD CANISTER

0.8363 TO
0.8444 TO
0.8525 TO
0.8647 TO
0.8688 TO
0.8769 TO
0.8850 TO
10.8932 TO
0.9,)13 TO
0.9094 TO
0.9175 TO
0.9257 TO
0.9338 TO
0.9419 TO
0.9500 TO
0.9582 TO
0.9603 TO
nŽ744 TO

FREQUENCY FOR GENERATIONS 304 TO 403
0.8444
0.8525
0.0607 "'
0.8689 ....

0. R76q
0. 8050 .
0. 8932

.9013
0. 9094 ..." "...... .

9-. 175 .*•...... **

4.9257
0.9338
0.94190
0.9500
0.95V02 ...

0. 9663
0.9744
A] Ž005

CONGRATULATIONS! YOU HAVE SUCCESSFULLY TPAVEPSED THE PERILOUS PATH THROUGH KENO V IN 18.11350 MINUTES
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Figure 6.6.5-3 Summary of CSAS Input/Output for TRIGA Benchmark Core 132
PRIMARY MODULE ACCESS AND INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37

MODULE CSAS25 WILL BE CALLED
TRIGA BENCHMARK CORE 132
27GROUPNIDF4 LATTICECELL
'FUEL ELEMENT - FUEL

U-235 1 U.L 3.682E-4 297. ENE:
U-238 1 0.0 1.463E-2 297. END
ZR 1 0.0 3.502E-2 297. END

H 1 0.0 5.778E-2 297. END
'FUEL ELEMENT / FOLLOWER - CLAD, FUEL FOLLOWER SEPER.TOR
SS304 2 1.0 297.0 END
' MODERATOR

H20 3 1.0 297.0 END

'CORE REFLECTOR GRAPHITE SHELL, GRID PLATES, TRANSIENT TUBE, SOURCE CLAD
AL 4 1.0, 297.0 END
'CENTER ROD
ZR 5 1.0 297.0 END
'GRAPHITE CORE REFLECTOR, FUEL ELEMENT REFLECTORS

C 6 DEN=I.6 1.0 297.0 END
'FUEL FOLLOWER - FUEL

U-235 7 0.0 3.758E-4 297. END
U-338 7 0.0 1.494E-3 297. END
ZR 7 0.0 3.492E-2 297. END
O 7 0.0 5.762E-2 297. END
'POISON IN FUEL FOLLOWER ANlD AIR FOLLOWER

4C 8 DEN-2. 48 1.0 297. END
'MATERIAL FOR PELLET - CLAD GAP, VOID AND TRANSIENT AIR ROD
H20 9 DEN-I.OE- 20 1. 297. END

'MATERIAL FOR TIPS OF STEEL FUEL ELEMENT
H20 10 1.0 297. END
'MATERIAL FOR TIPS OF SOURCE ELEMENT
H20 11 1.0 297. END
END COMP

'LATTICE CELL CARD IGNORES ZIRC ROD IN MIDDLE - SUBSTITUTES FUEL MATRIX
TRIANGFITCH 3.9775 3.6449 1 3 3.75412 2 3.65252 9 END

MORE DATA
REO=7 CYLINDER I. 69545 DAN (7)=5.57219E-01
END MORE
TRIGA 1ENCHMARK CORE 132
READ PAVAM TME-170.0 GEN=403 NEG=1000 RUN=YES PLT=NO

END PARAM
READ GEOM
UNIT I
COMT 'TRIGA FUEL ELEMENT'
CYLINDER 5 1 0.3175 2P19.05
CYLINDER 2 1 1.8225 2P19.05
CYLINDER 6 1 .8225 +27.888 -27.864
CYLINDER 9 1 1.0203 +27.888 -27.804
CYLINDER 2 1 1.8771 2P30.64

CYLINDER 10 1 1.8771 2036.03
UNIT 2
COM='TRIGA FUEL FOLLOWER'
CYLINDER 5 1 0.3175 2P19.05
CYLINDER 7 1 1.6650 2P19.05
CYLINDER 9 1 1.6650 +19.6850 -19.0500
CYLINDER 2 1 1.6650 +20.9550 -21.5900
CYLINDER 8 1 1.6650 .59.0550 -21.5900
CYLINDER 9 1 1.6650 +59.3725 -21.5900
CYLINDER 2 1 1.6650 '00.6424 -21.5900
CYLINDER 9 1 1.6955 +09.1250 -36.8300
CYLINDER 2 1 1.7463 +73.0250 -30.1000
UNIT 3
COM='TRIGA TRANSIENT AIR ROD + TUBE'
CYLINDER 9 1 1.5164 2S19.05
CYLINDER 9 1 1.5164 +19.6850 -19.0500
CYLINDER 4 1 1.5164 +20.9550 -21.5900
CYLINDER 8 1 1.5164 '59.0550 -21.5900
CYLINDER 9 1 1.5164 +59.3725 -21.5900)
CYLINDER 4 1 1.5164 +60.E424 -21.5900
CYLINDER 9 1 1.5164 +60.1250 -30.0300
CYLINDER 4 1 1.5075 +73.0250 -30.10>
CYLINDER 3 1 1.60030 +73.0250 -30.1000

CYLINDER 4 1 1.9000 +73.0250 -32.1000
UNIT 4

COM= 'SOURCE ROD'

CYLINDER 9 1 1.8263 +27.888 -27.194
CYLINDER 4 1 1.8771 2P30.64
CYLINDER 11 1.8771 2P36.03
UNIT 5

COM= 'WATER FOR EMPTY LOCATIONS'
CYLINDER 3 1 1.0771 2P36.03
GLOBAL UNIT 10
COM= 'ACTIVE CORE CONFIGU209ATION'
CYLINDER 3 1 22.00 72.025 -39.10
'RING A

HOLE 1 00000 0.9000 0. 0000
' RING B
HOLE 1 3.5109 2.0270 0. 0000
HOLE 1 0.0000 4.0540 01. 0005
HOLE 1 -3.5109 2.0270 2 .0000
HOLE 1 -3.510- -2.0270 0.0000
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HOLE 1 0.0000 -4.0540 0.0000
OLE 1 3.5109 -2.027(0 0.0000

RING C
HOLE 2 7.9810 0.0000 0.0000

HOLE 1 6.91 7 3.9905 0.0000
HOLE 1 3.9905 6.9117 0.0<000
HOLE 1 (.0000 7.9810 0. 0000
HOLE 1 -3.0900 0.9117 0000
HOLE 1 -6.5117 3.9W05 0.0000

HOLE 3 -7. 9910 0.000 C .'000
HOLE 1 -6.9117 -3.9905 0.0000
HOLE 1 -3.9905 -6.9117 0.0000

HOLE 1 0.0000 -7.9810 0.0000
HOLE 1 '.9905 -6.9117 0.0000
HOLE 1 6.9117 -3.9905 0.0000
I RING D
HOLE 1 11.7511 2.0730 0.0000
HOLE 1 10. 3389 5. 9690 0. 0000
HOLE 1 7.6736 9.1450 0.000

HOLE 1 4.0030 11.2161 0.0000
HOLE 2 0.0000 11.9380 0.0000
HOLE 1 -4.0830 11.2181 0.0000

HOLE 1 -7.6736 9.1450 0.0000
HOLE 1 -10. 3386 5.9690 0. 0000

HOLE 1 -11.7566 2.0730 0.0000
HOLE I -11.7566 -2.0730 0.90000
HOLE I -10.3386 -5.9690 5.0000
HOLE 1 -7.6736 -9.1450 0. 0000
HOLE 1 -4.0830 -11.2181 0.o000

HOLE 2 0. 0000 -11.9308 0.0000
HOLE 1 4 . 0830j -11.261 0.0000
HOLE 1 7.6736 -9.1450 0.0000
HOLE 1 10.336 -0.9090 0.0000
HOLE 1 11.7566 -2.0730 0.0000
* RING E
HOLE 5 05.9160 0.0000 0.0000
HOLE 5 05.3737 4.1194 0.0000

HOLE 5 13.7837 7.9580 0.0000
HOLE ' 11.2543 11.2543 0.0000

HOLE 5 7.9500 13.7037 0.0000
HOLE 5 4.1194 15.3737 0.0000
HOLE 5 0._000 15. 100 0.0000
HOLE 4 -4.1194 15.3737 0.0000

HOLE 5 -7.9580 13.7837 0.0000
HOLE 1 -11.2543 11.2543 0.0000
HOLE I -13.7837 7.9580 0.000
HOLE 1 -15.3737 4.1194 0.0000
HOLE 1 -15.9160 0.0000 0 .0000

HOLE 1 -15.1737 -4.1194 0.0o00
HOLE 1 -13.7837 -7.9500 0.0000
HOLE 1 -11.2543 -11.2543 0.0O00

HOLE 5 -7.9580 -13.7637 0.0000
HOLE 5 -4.1194 -15.3737 0.0000
HOLE 5 0.0 00O0 -15. 9160 0000
HOLE 5 4.1194 -15.3737 0.0000

HOLE 5 7.9580 -13.7837 0.0000
HOLE 5 10.2543 -11.2543 0.0000
HOLE 5 13.7_37 -7.9580 0.0000
HOLE 5 15.3737 -4.1194 0. 000

R P.ADIAL REFLECTORS EXTENDED BEYOND FUEL FOLLOWER HEIGHT
CYLINDER 4 1 20.60 73.020 -30.10

CYLINDER ; 1 5 3.23 73.025 -38.10
CYLINDER 4 1 54.50 73.029 -30.10
CU0BOI 3 1 IFO.0 +20.0o 0 -100.00
END GEOM
READ BOUNDS ALL=VOID END 9OUNDS
READ PLOT
TTL= 'E-Y PLOT OF CORE CENTER'

SCR=YES PIC-MAT LPI=OO
UA0':=I.0 VDN=-1.0 A6'=300

UL=-5. 0 iUL-5.0 ZUL=0.0

LR=5. 0 YLP- 5.0"I ZLR=0. 0 END
TTL=''-Y FLOT OF ACTIVE CORE'

Cp= YES PFC- MAT LFI=10
UA-.:=I. 0 VON-1 . 0A 1A:=300
XUL=00 0U-20.0 OZL=0.0

LR= 20 .0 YLP-20.0 ZLR=0.0 END
TTL=-Y PLOT OF CORE'
SCR=SES EPIC-MAT LPI=IO
UAX=.O VD1 -0 0 . O AX:=300
XUL=-55.0 YUL=55.0 ZUL=O.O
"LR 55 0 YLRP-55.0 ZLR=0.0 END
TTL- '-Z PLOT OF CORE'
SC= iES PIT-IMAT LPI=10
VA':=1 . 010WD -- I .0

CUL-'.0 0U--O. 0 ZUL=30.0
LB=0.0 1 YL+20.0 ZLO=-30.0 END

TTL= -i PLOT OF CORE 1INCLUDING FOLLOWER)

SCR=YEI PIC=MAT LPI=10
VA-=1-. 0 WDN0 -1.0

UL=OL 0 iOL--39.0 ZUL=80.0
LP iL= O C:+3.0 ZLP=-40.0 END

TTL= PLOT OF CORE'
S' PYES FPP-MAT LP1=10
UA'=. =1 WH--I C N
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-UL--20 0 YUL=0.U ZUL=30.O
XLR=+20.O YLR=S.0 ZLR=-30.O
END PLOT
END DATA

SECONDARY MODULE 0001)00 HAS BEEN CALLED.

MODULE O00008 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 1.59 (SECONDS).

SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 18.C2 (SECONDS).

SECONDARY MODULE 000099 HAS BEEN CALLED.

MODULE 0000(9 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 4709.75 (SECONDS).

MODULE CSAS25 IS FINISHED. COMPLETION CODE S. CPU TIME USED 4732.60 (SECONDS).
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PROGPJA4 VERIFICATION INFOPRMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: CSAS

CREATION PATE: 03-0-96S

VOLUME: ENG

LIBRARY: G:\SCALE43\EXE

PRODUCTION CODE: CSAS

VERSION: 3.1

JOBNAME: SCALE-PC

FATE OF EXECUTION: 11/04/97

TIME OF EXECUTION: 17:29:01

0
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'FUEL ELEMENT - FUEL

'FUEL ELEMENT / FOLLOWER - CLAD, FUEL FOLLOWER SEPEPA.TOP

'MODE RPATOR

'CORE REFLECTOR GRAPHITE SHELL, GRID PLATES, TPRANSIENT TUBE, SOURCE CLAD

'CENTER ROD

'GPAPHITE CORE REFLECTOR, FUEL ELEMENT REFLECTORS

'FUEL FOLLOWER - FUEL

'POISON IN FUEL FOLLOWER A14D AIR FOLLOWER

'MATERIAL FOR PELLET - CLAD GAP, VOID AND TRAIISIENT AIR ROD

'MATERIAL FOR TIPS OF STEEL FUEL ELEMENT

'MATERIAL FOR TIPS OF SOURCE ELEMENT

'LATTICE CELL CARD IGNORES ZIRC ROD IN MIDDLE - SUBSTITUTES FUEL MATRIX

'FUEL ELEMENT - FUEL
TRIGA BENCHMARK CORE 132

.... PROBLEM PARAMETERS

LIB 27GROUPEIDF4 LIBRARY
MEX 11 MIXTURES
MSC 17 COMPOSITION SPECIFICATIONS
IZM 4 MATERIAL ZONES
GE LATTICECELL GEOMETRY
MORE 1 0/1 DO NOT READ/READ OPTIONAL PARAMETER DATA
MSLN N FUEL SOLUTIONS

.''' PROBLEM COMPOSITION DESCRIPTION''''

SC U-235 STANDARD COMPOSITION
ME I MIXTURE NO.
DEN 3.6820E-04 ATOMIC DENSITY
ROTH .R0000 THEORETICAL DEN4SITY
HEL 1 NO. ELEMENTS
1CE 1 0/1 MI4TURE/COMPOUID
TEMP 297.0 DEG KELVIN

92235 1.00 ATOM/MOLECULE
END

SC U-238 STANDARD COMPOSITION
ME S MIXTURE NO.
DEN I.4630E-03 ATOMIC DENSITY
POTH 1. rN00 THEORETICAL DENSITY
NEL 1 NIO. ELEMENTS
ICP 1 0N/ MIXTURE/COMPOUND
TEMP 297.0 DEG KELVIN

92238 1.00 ATOM/MOLECULE
END

SC ZR STANDARD COMPOSITION
M;t: 1 MIXTURE NO.
DEN 3. 502DE-02 ATOMIC DENSITY
ROTH 6.4900 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 H/I MIXTURE/COMPOUND
TEMP 297.0 DEG KELVIN

40000 1.00 ATOM/MOLECULE
END

SC H STANDARD COMPOSITION
I IX 1 MIXTURE NO.
DEll 5.7780E-02 ATOMIC DENSITY
ROTH 1. 0000 THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP S 0/S MIXTURE/COMPOUND
TEMP 297.0 DEG KELVIN

I001 1.00 ATOM/MOLECULE

MENT / FOLLOWER - CLAD, FUEL FOLLOWER SEPEPATOR'FUEL ELET
EIlD

SC SS304 STANIDARD COMPOSITION
MX: 2 MIXTURE NO.
VF 1 H 0IGH VOLUME FRACTIOON
ROTH 7.9200 THEORETICAL DENSITY
NEL 4 0. ELEMENTS
ICP 0 0/I MIXTURE/COMPOUND
TEMP '97.0 DE G FELVIDI

44304 19.000 )WT
251055 2.00H WTT
263R04 Q9. 5 WTI
28304 9.500 WTý

'MODEPRATOR
END
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SC H20 STANDARPD COMPOSITION
MX 3 MIXTURE NO.
VF I 01)00D VOLUM1E FRACTION
ROTH 0.9002 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 2 C7.1 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
001 I 1. 00 ATOM/MOLECULE

'CORE REFLECTOR GRAPHITE SHELL, GRID PLATES, TRAJISIENT TUBE, SOURCE CLAD
END

SC AL STANDARD COMPOSITION
ME. 4 MIXTURE NO.
VF 1 . 000 VOLUME FRACTION
ROTH 2.7020 THEORETICAL DENSITY
NEL I NO. ELEMENITS
ICP 1 0 / MIXTURE/COMPOUND
TEMP 297.0 DEG KELVIN

13027 1.00 ATOM/MOLECULE

' CENTER RO
END

SC ZR
KlX
VF
ROTH
NEL
ICP
TEMP

'GRAPHITE
END

D

STANDARD COMPOSITION
5 MIXTURE NO.

1 .0000 VOLUME FRACTION
6.4900 THEORETICAL DENSITY

5 50. ELEMENTS
1 0/1 MIXTURE/COMPOUND

297.0 DEG KELVIN
40000 1.0n ATOM/MOLECULE

CORE REFLECTOR, FUEL ELEMENT REFLECTORS

SC C STANDARD COMPOSITION
NXD E MIXTURE NO.
VF 1 . 0500 VOLUME FRACTION
ROTH 1.06000 SPECIFIED DENSITY
NEL I NO. ELEMENTS
ICP I 0/i MIXTURE/COMPOUND
TEMP 297.1) DEG KELVIN

0U12 1.00 ATOM/MOLECULE

'FUEL FOLLOWER - FUEL
END

SC U-235 STANDARD COMPOSITION
lE' 7 MIXTURE NO.
DEN 3.7590E-04 ATOMIC DENSITY
ROTH I . 0050 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/I MIXTURE/COMPOUND
TEMP 297.0 DEG KELVIN

q2235 1.00 ATOM/MOLECULE
END

SC U-238 STANDARD COMPOSITION
MX 7 MIXTURE NO.
DEN 1.4940E-03 ATOMIC DENSITY
ROTH 1.0000 THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 207.0 DEG KELVIII

92238 1.00 ATOM/MOLECULE
END

SC ZR STANDARD COMPOSITION

M0 7 MIXTURE NO.

DEN 3.4920E-02 ATOMIC DENSITY
ROTH 6.4900 THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP 1 0/I MIXTURE/COMPOUND
TEMP 207.0 DEC KELVIN

43000 1.00 ATOM/MOLECULE
END

SC H STANDARD COMPOSITION
ME 7 MIXTURE NO.
DEN 5.7620E-02 ATOMIC DENSITY
ROTH 1.0000 THEORETICAL DENSITY
NEL S NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 297.0 DEG KELVIIN

1U01 1.00 ATOM/MOLECULE

'POISON IN FUEL FOLLOWER AND AIR FOLLOWER
END

SC B4C STA.IDAR D COMPOSITION
M' 0 MIXTURE NO.
VF 1.0000 VOLUME FPACTION
ROTH 2.4800 SPECIFIED DENSITY
NEL 0 NO. ELEMENTS
ICR 1 0/1 MIXTURE/COMPOUND
TEMP 207.0 DEG KELVIN

9'Ioo 4.00 ATOMS/MOLECULE
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5010 18.431 WT%
5011 11.569 WT%

6012 1.00 ATOM/MOLECULE

'MATERIAL FOR PELLET - CLAD GAP, VOID AND TPRANSIENT AIR ROD
END

SC H20 STANDIARD COMFOSITIOII
MX 9 MIXTURE NIO.
VF 1. 000 VOLU`4E FRACTION
ROTH 0.000 SPECIFIED ['EIISITY
NEL 2 NO. ELEMENTS
ICP 1 0/I MIXTURE/COMPOUND
TEMP 297.0 DEG KELVIN

1501 2.00 ATOMS/MOLECULE
8516 1.00 ATOM/MOLECULE

'MATERIAL FOR TIPS OF STEEL FUEL ELEMENT
ENS

SC H20 STANDARD COMPOSITION
MI: 1 f MIXTURE NO1 .

VF 1.0000 VOLUME FRACTIOr
POTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 297.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

'MATERIAL FOR TIPS OF SOURCE ELEMENT
END

CC H20 STANDARD COMPOSITION
MX 11 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 297.0 DEG KELV IN

1001 2.050 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

ENDE

... PROBLEM GEOMETRY --

'LATTICE CELL CARD IGNORES ZIRC ROD IN MIDDLE - SUBSTITUTES FUEL MATRIX
CTP TRIANGPITCH CELL TYPE
PITCH 3.9775 CM CENTER TO CENTER SPACING
FUELOD 3.6449 CM FUEL DIAMETER OR SLAB THICKNESS
MFUEL 1 MIXTURE NO. OF FUEL
1540D 3 MIXTURE NIO. OF MODERATOR
CLADOD 3.7541 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE NO. OF CLAD
GAPOD 3.6525 CM GAP OUTER DIAMETER
MGAP 9 MIXTURE NO. OF GAP

.... SPECIAL PARAMETERS ".

ISN 8 ORDER OF ANGULAR QUADRATURE
IIM 20 INNER ITERATION MAXIMUM

ICM 25 OUTER ITERATION MAXIMUM
SlF 1.00000E+00 S'1E FACTOR FOR SPATIAL MESH
EDPS 1. "00E-04 OVERALL PROBLEM CONVERGENCE
PTC 1. 000OE-04 SCALAR FLUX CONIVERGENCE
BHL 1.42089E+00 BUCKLI NG FACTOR
Ius 0 THERMAL UPOCATTER SCALING
SAL FINE BALANICE TABLE PRINT FLAG
DY S.00000E+00 BUCKLING HEIGHT
5Z S.O500E+0D BUCKLING DEPTH
IPN 0 DIFFUSIOON COEFFICIENT OPTION
FRD 0 LOGICAL UNIT NUMBER TO READ FLUX GUESS
FWR -I LOGICAL UN IT IlUM"BER TO WRITE FLUO:: GUESS
MSH 2001 NUMBER OF I NTEPVALS FOR RES. INTGPRTIS
ILV 2 MA5 LVALUE FOR RES. INTGRTNS

A.S 0 LOGICAL UNIT NUMBER TO WRITE AIISN LIB
RES 7 MIXTURE WITH SPECIAL RESONANCE CORRECTION

CYLINDER GEOMETRY FOR SPECIAL RESONANCE CORRECTION
I.69545E+,0 DIMENSION (LBAR) FOR SPECIAL RESONANCE CORRECTION

DANICOFF FACTOR SPECIFICATION
MIXTURE FACTOR

7 0.55722

ZONE SPECIFICATIONS FOB LATTICECELL GEOMETRY

7ONE 1 IS FUEL
70NE 2 5S GAP
7ONE 3 IS CLAD
ZONE 4 IS MOD
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TRIGA BENCHMAVRK CORE 132

.. .. .,. . . . . . ., . *. . . . . . . . . .÷ , * . . . . . . . . . . . . . . . ............. .......... .*. .

DATA LIBRARY INFOPI4ATIOI .. .

-" UNIT VOLUME
.NUMBER DATA SET NAME NAME UNIT FUNCTION

89 G:\scale43\DATALIB\FTR9F001 STANDARD COMPOSITION LIBRARY

82 G:\scale43\DATALIB\FTHSF001 CROSS SECTION LIBPARY

11 C:\PDROJECTS\triga\sg56E11i2.13.5.2\corel32b\FT SHOUT CROSS SECTION LIBRARY

90 C:\PROJECTS\triga\sgE1102.13.5.2\core132b\FT INPUT DATA DIRECT ACCESS

STASIDARD COMPOSITION LIBRAPY DATA

* UNIT NUMBER : R9

DATASET NAME : G:\scale43\DATALIS\FTNHFRGU

LIBRARY TITLE: SCALE-4 STANIDARD COMPOSITION LIBRARY
637 STANDARD COMPOSITIONS, 490 NUCLIDES
90* 90 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.

CREATION DATE: 6/30/95

_CROSS SECTION LIBRARY DATA

UNIT NUMBER : R2

DATASET NAME : G:\scale43\DATALIB\FT82F001

LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
BASED 011 ENDF-B VERSION 4 DATA

- COMPILED FOR NRC 1/27/89
* *. LAST UPDATED 08/12/94

L. M.PETRIE - OPIlL

........ 0 IO'S WERE USED BEFORE READING KENO V DATA ........

........ 0 IS'S WERE USED READING THE KENO V PARAMETER DATA ........

'RING A

' RING B

RRBNG C

* RSNG D

P BING E

* RADIAL REFLECTORS EXTENDED BEYOND FUEL FOLLOWER HEIGHT

...... I ..... DATA READING COMPLETED I.. ......

........ U IO'S WERE USED PREPARING THE MENO V INPUT DATA ........

........ 0 IO'S WERE USED LOADING THE KENO V DATA ........

........ 0 IO'S WERE USED LOADING THE DATA ........

S....... nI'S WERE USED CHECKING THE KENU V GEOMETRY DATA ........
..... RESTART DATA HAS BEEN WRITTEN ON UNIT 95 .....

........ ) IO'S WERE USED WRITING THE KENO V - CSAS DATA ........

........ 0 IO'S WERE USED PROCESSING CSAS IN]PUT DATA ........

CONTROL MODULE CSAS25 IS COMPLETE.
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PP PP

PP pP

PP PPPFPPPFPPPF
PPFPEPFFýPPý

PP
FP
TP
FP
ýP

7C LCCC7CC CCEC

LCCCCCICItCCCC

C C C

55

CC

CC

cc -CC CC
CCCCCCCCCCCCC

CCCCCCCCCCC

... .. .. .......

FPOGRAM VERIFICATION INFOPS-IATIOr:

CODE SYSTEM: SCALE-PC VERSION: 4.3

.. .. .. .. ... ... .. . ...

ppESRACIL 000009

CREATION DATE: 03-08-96

VOLUME : ENG

LIBPAR,: G:\SCALE43\EXSE*

PRODUCTION CODE: KENOVA

VERSION: 3.1

JOBNAMEL: SCALE-PC

DATE OF EXECUTION: 11/04/97

TIME OF EXECTUTION: 17 L9:23.
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÷* .... TBIGA BENICHMIARK CORE 132

.. .* ,* * *.. . . . .. .. . ........... . .* *. . .*÷.......... . . . . ........ . .** * *..... ..÷............ *
NUMEPIC PARAMETERS

* TME RU&:IRYIPIM PROBLEM TIME (MIN) 17'.1)0N

÷ TRA TIME PER GENEPATION (MIN) 0.5 O

'SGEN NUMBER OF GESEPATIONS 403

÷PG NU-MBER PEP. GENERATION I000

÷NSK NUPIBER OF GENEFATIONS TO BE SKIPPEF 3 * -

* BEG BEGIINNIING GENEPATION NUMBER 1

÷ RES GENERATIONS BETWEEN CHECKPOINTS 0

:. I[, NUMBER OF EXTRA 1-E CROSS SECTIONS 1

-*IRNBK NEIUTRON BSA1 SIZE 1025

:-"NB EXTRA POSITIONS IN [EUTRON BANK 0 -"

N FB FISSION BANK SIZE 100cR

"FR EXTRA POSITIONS IN FISSION BANK S

WTA DEFAULT VALUE OF WEIGHT AVEPAGE 0.5000

WTH WEIGHT HIGH FOR SPLITTING 3.00ý00

WTL WEIGHT LOW FOP PUSSIA14 ROULETTE 0.3333

P.1•' STARTING RALSDOM NUMBER 5B527105001

•* INB_ JNUMBER OF D.A. BLOCKS ON UNIT 8 (SN *-

-÷ SL- LENGTH ('F D'.A. BLO-CKS ON UNIT 8512

-A10 MODE OF CALCULATION FORWARD

-÷ IIFPUT DATA WRITTEN O1, RESTAPT UNIT NO +

- BINARY DATA INTERFACE YES -"
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LOGICAL PARAMETERS

RUN

FLX

SMU

MKU

CKU

FMU

MKH

CKH

FMH

HHL

A•M

VS2

KAP

PKI

PID

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT NUMBER

PRINT PISS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT FISS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT I-D MIXTURE X-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE ANGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA S-D CROSS SECTIONS

YES

110

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

10

1O

NO

O10

PLT

FD1

NUB

MKP

CKP

FM P

MKA

CKA

FMA

HAL

FAR

GAS

PAM

PWT

PRM

BUG

TRK

PLOT PICTURE MAP(S)

COMPUTE FISSION DE1NSITIES

COMPUTE NU-BAR & AVG FISSION GROUP

COMPUTE MATRIX K-EFF BY UNIT LOCATION

COMPUTE COFACTOR K-EFF BY UNIT LOCATION

PRINT FISS PROD MATRIX BY UNIT LOCATION

COMPUTE MATRIX K-EFF BY ARRAY NUMBER

COMPUTE COFACTOR K-EFF BY ARRAY NUMBER

PRINT PISS PROD MATRIX BY ARRAY NUMBER

COLLECT MATRIX BY HIGHEST ARRAY LEVEL

PRINT FIS. AND ABS. BY REGION

PRINT FAR BY GROUP

PRINT BSEC-ALBEDO CORRELATION TABLES

PRINT WEIGHT AVERAGE ARRAY

PRINT INPUT GEOMETRY

PRINT DEBUG INFORMATION

PRINT TRACKING INFORMATION

NO

NO

YES

NO

NO

NO

NO

NO

NO

NO

NO +

NO

NO -

110

NO

NO

NO

PARAMETER INPUT COMPLETED

........ U IO'S WERE USED READING THE PARAIIETER DATA ........

. .. *.... .-* ... ÷DATA READING COMPLETED .............
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.. .*. . . ....................... +........*....... ....... ..... *,............ .* ,* ......................... *...........
....................... I... . .. ... .. ,.....*................ .. .................. ,............*......*.... . .... ... .*..

UNIT
JIIUMBER DATA SET NAME

VOLUME
NAME UNIT FUNCTION

ALB

WTS

S KT

BIN

RST

LIB

14 C:\PROJECTS\trlqa\sgN1102.13.5.2\core132b\FT

79 G:\scale43\DATALIB\FT79F001

80 G:\scale43\DATALIB\FTSOFO01

16 UNKNOWN

95 C:\PROJECTS\triga\sg6Ii02.13.5.2\corel32b\FT

95 C:\PROIJECTS\tri-ga\sg
1 I10'.I3.5.2\core.13b\FT

4 C:\PROJECTS\triga\sg6R112.13.5.2\coreUI3b\FT

A C:\PROJECTS\triga\sgI0I2.13.5.2\corel32b\FT

9 UNKNOWN

10 UNKNOWN

MIXED CROSS SECTIONS

INPUT ALBEDOS

INPUT WEIGHTS

WRITE SCPATCH DATA

BINARY INPUT DATA

READ RESTART DATA

INPUT AMPX WORKING LIBRARY

INPUT DATA DIRECT ACCESS

SUPER GROUPED DIRECT ACCESS

XSEC MIXING DIRECT ACCESS

........ C0 IO'S WERE USED PPEPARING INPUT DATA ........

CROSS SECTIONS READ FROM THE AMPX WORKING LIBRARY ON UNIT 4
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MIXING TABLE

NUMBER OF SCATTERING ANGLES
CROS SECT ION MESSAGE TH RESHOLD -2.OE-O

MIXTURE =
NUCLIDE
10101001

08/12/94
1040000

08/12/94
1092235

08/12/94
1092238

08/I2/94

MIXTURE =
NUCLIDE
2024304

08/12/ 94
2025055

08/12/94
2026304

08/12/94
2028304

089/12 /94

MIXTURE =
NUCLIDE
3001001

08/12/94
3008016

08/12/94

MIXTURE =
NUCLIDE
4013027

08/12/94

MIXTURE =
NUCLIDE
5040000

08/12/94

MIXTURE =
NUCLIDE
6006012

08/12/94

MIXTURE =
NUCLIDE
7001001

08/12/94
7040000

08/12/94
7092235

08/12/94
7092238

08/12/94

MIXTURE =
NUCLIDE
8005010

08/12/94
8005011

08/12/94
8006012

08/12/94

MIXTURE =
NUCLIDE
9001001

08/12/94
9008016

08/12/94

MIXTURE =
NUCLIDE

1(1(01Ci01)
6:8/12/904

10008016
08/12/94

MIXTURE =
NIUCLIDE

11,001001
08/12/94

11008016
08/12/94

ATOM-DENS.
5.77800E-02

3.50200E-02

3.68200E-04

1.46300E-03

2
ATOM-DENS.

1.74286E-02

1.73633E-03

0.93579E-02

7.72070E-03

3
ATOM-DENS.

6.67692E-02

3.33846E-02

DENSITY{G/CC)
WGT. FRAC.

1.57889E-02

8.66297E-01

2.34691E-02

9.44446E-02

DENSITY(G/CC)
WGT. FRAC.
1 .90000E-01

1.99999E-02

6.95000E-01

9.50001E-02

DENSITY(G/CC)
WGT. FRAC.

1.11927E-01

8.88074E-(-1

6 6.1233
ZA AWT
10031 1.0.)77

40000 91.2196

92235 235.0441

92238 238.0510

= 7.9200
ZA AWT

24000 51.9957

25055 54.9379

26000 55.8447

28060 58.6872

= 0.99817
ZA AWT

0001 1.0077

8016 11.9904

4 DENSITY (G/CC) = 1.7020
ATOM-DENS. WGT. FRAC. ZA AWT

6.03066E-02 1 . 00000E+00 13027 26.9816

5 DENSITY(G/CC) = 6.490)
ATOM-DENS. WGT. FRAC. 2A AWT

4.28457E-02 1.00000E+00 40000 91.1196

6 DENSITY(G/CC) = I . 6000
ATOM-DENS. WGT. FRAC. IA AWT

8.02952E-02 1.500000E+00 6000 12 .0001

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THRM1002

ZIRCONIUM ENDF/B-IV MAT 7141

URADIUM-235 ENDF/B-IV MAT 1261

URAVIUM-238 ENDF/B-IV MAT 1262

NUCLIDE TITLE
CR 1191 WT SS-304 (/EST) P-3 293K SP=5+4(42375)

MAI'GADIESE-55 ENDF/B-IV MAT 1197

FE 1192 WT SS-304(1/EST) P-3 2930 SP=5+4(42375)

NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THPM1002

OXYGEN-16 EIIDF/B-IV MAT 1276

NUCLIDE TITLE
AL-27 1193 218 GP 040375(5)

NUCLIDE TITLE

ZIRCOHIIIJ4 ENDF/B-IV I4AT 7141

NUCLIDE TITLE
CARBON-12 ENDF/B-IV MAT 1274/THRM1065

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THP.M1002

ZIRCONIUM ENDF/B-IV MAT 7141

UR.AI4IUM-235 ENDF/B-IV MAT 1261

UPANIIUM-238 ENDF/B-IV MAT 1262

NUCLIDE TITLE
B-10 1273 218NGP 042375 P-3 293K

BORON-11 ENDF/B-IV MAT 1160

CARBON11-13 ENDF/B-IV MAT 1274/THRMI065

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THEM1002

:XX'GEN-16 EIIDF/B-IV hAT 1270

NUCLIDE TITLE
HYDROGEN1 ENDF/B-IV I4AT 1209/THPM1002

OXYGEN-16 ENDF/B-IV MAT 1276

rlUCLIDE TITLE

HYDR0GEN EN1,F/B-IV MAT 1209/T89242002

OYOGEIN-16 ENDF/B-IV MAT 1176

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UFIATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

I/PDATED

UPDATED

7
ATOM-DENS.

5.76200E-02

3.49200E-02

3.75800E-04

1.49400E-03

8
ATOM-DENS.

2.15194E-02

8.66182E-02

2.70344E-02

9
ATOM-DENS.

6.68896E-22

3.34448E-22

10
ATOM-DENS.

6.67692E-02

3.33846E-02

11
ATOM-DENS.

6.67692E-02

3.33846E-02

DENSITY(G/CC)
WGT. FRAC.

1.57457E-02

8.63851E-01

2.39543E-02

9.64488E-02

DENSITY(G/CC)
WGT. FPRAC.

1.44273E-01

6.38512E-01

2.17215E-01

DENSITY[G/CC)
WGT. FRAC.

1.11927E-01

3.88074E-01

DENSITY (G/CC)
WGT. FPAC.

1.11927E-01

8.88074E-01

DENSITY (G/CC)
WGT. FPAC.

1.11207E-01

0.6-0740-SI

= C.1231
ZA AWT

1001 1.0077

40000 91.2100

92235 235.0441

92238 238.0510

= 2.4900
ZA AWT

5010 10.0130

5011 11.0096

6000 12.0001

= 0.99997E-20
ZA AWT

1001 1 .0077

8016 15.9904

= 0.99e17
ZA AWT

1001 1.0077

8016 15.9004

= 1.09e17
IA ANT

1001 1.,1077

9-,1 15.0004
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1001001 HYDROGEN ENDF/B-IV MAT 1269/THP.M1002
3001001 HYDROGEN ENDF/B-8V MAT 1269/THRM1002
7001001 HYDROGEN EOIDF/B-IV MAT 12069/THp.II002
9001001 HYDROGEN ENDF/B-IV MAT 1269/THRMIS02

10001001 HYDROGEN EIDF/B-_V MAT 1269/THRM1002
1100100 HYDROGEN ENDF//B-V MAT 1269/THPM1002
8005010 8-10 1273 2181GP 042375 P-3 293K
8005011 BORON-11 ENDF/B-IV MAT 1160
6006012 CARBON-12 ENDF/B-IV MAT 1274/THPM1065
8000012 CARBON-12 ENDF/B-IV MAT 1274/THPM1065
3008016 OXYGEN-16 ENDF/B-IV MAT 1276
9008016 OXYGEN-16 ENDF/B-IV MAT 1276

10008016 OXYGEN-16 ENDF/B-IV MAT 1276
11008016 OXYGEN-16 ENDF/B-IV MAT 1276

4013027 AL-27 1193 218 GP 040375(5)
2024304 CR 1191 WT 5-304(1/EST) P-3 293K SP=5+4(42375)'
2025055 MAI4GAIIESE-55 ENDF/B-IV MAT 1197
2026304 FE 1192 WT SS-304(1/EST) P-3 293K SP-5+4(42375)
2028304 NI 1190 WT SS-304 (1/EST) P-3 2038 SP=5+4 (42375)'
1040000 ZIRCONIUM ENDF/B-IV MAT 7141
5040000 ZIRCONIUM ENDF/B-IV MAT 7141
7040000 ZIRCONIUM ENDF/B-IV MAT 7141
1092235 URANIUM-235 ENDF/B-IV MAT 1268
7092235 URANIUM-235 ENDF/B-IV MAT 1281
1092238 UpRAIIIUM-238 ENDF/B-IV MAT 1262
7092238 URASIIUM-238 ENDF/B-IV MAT 1262

1 YPARISFEPS FOP MIXTURE 1 HERE CORRECTED FOR PAD MOMENITS.

1 TRANSFERS FOP MIXTURE 7 WERE CORRECTED FOR BAD MOMENTS.

I TRANSFERS FOP. MIXTURE 3 WERE CORRECTED FOR BAD MOMENTS.

I TPANSFERS FOP MIXTURE 0 WERE CORRECTED FOR BAD MOMENTS.

1 TRANSFERS FOR MIXTURE 10 WERE CORRECTED FOR BAD MOMENTS.

I TYRAI'SFERS FOR MIXTURE 11 WERE CORRECTED FOR BAD MOMENTS.

UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 00/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 98/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94

KENO MESSAGE NUMBER K5-222

KENO MESSAGE NUMBER F5-222

KENO MESSAGE NUM'ER K5-222

KENO MESSAGE NIUMBER K5-222

KEIO MESSAGE NUTMER K5-222

EE1CO MESSAGE IIUMBER ES-Ill

........ )0 SO'S WERE USED MIXING CROSS-SECTIONS .......

I-2 CROSS SECTION ARRAY ID NU4BERS
I 2002 1452 27 1O 1010

........ 0 IO'S WERE USED PREPARING THE CROSS SECTIONS ...
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TPIGA BEIICHIIAR.F CORE 13-2-

......... ADITIGIIAL IIIFO IIAT GIIO "" ......

* NUMBER OF EIJERGY GROUFP.F

* NO. GE FISSION SFECTRUM SOURCE GROUP

N11. OF SCATTERING ANGLES IN ESECS

ENTRIES/IJEUTRON IN THE NEUTRONJ BANK

ENTRIES/NEUTRON IN THE FISSION BANK

NUMBER OF MIXTURES USED

IJUMBER OF BIAS IDS' USED

NUMBER OF DIFFERENTIAL ALBEDOS USED

* TOTAL INPUT GEOMETRY REGIONS

NUMBER OF GEOMETRY REGIONS USED

... LARGEST GEOMETRY UNIT NUMBER

* LARGEST APRRAY IUl-45ER

27 USE LATTICE GEOMETRY

I GLOBAL AR RAY 110UM-RER

- NUMBER OF NIJITS IN THE GLOBAL X DIR.

17 NUMBER OF UNITS IN THE GLOBAL Y DIR.

10 NUMBER OF UNITS IN THE GLOBAL I DIR.

11 USE A GLOBAL REFLECTOR

I USE NESTED HOLES

0 NUMBER OF HOLES

34 MAXIMUII HOLE NESTING LEVEL

34 USE NESTED ARRAYS

I3 NUMBER OF APPAYS USED

1 l4AIMUJM ARRAY NESTING LEVEL

U * -

A

YES

110 ÷

NO
÷÷*

NO"*

SI

- +X BOUNDARY CONDITION VOID -S BOUNDARY CONDITION VOlI I,

-Y +f BOUNDARY CONDITION VOID -Y BOUNDARY CONDITION VOID

+1Z BOUNDARY CONDITION VOI D -Z BOUNDARY CONDITION VOID

.. .. .. .. . .. . . . . .. . . . . ... . . . . .

0
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* TRIGA BENIOHIARK CORE 132

**** *** **** ** ...*....... .. ..+ *, * ... * . .+ +....... *... - + * .. . . . . . . .......
... ... ... ...

...... SPACE ADD SUPERGROUP IIJFORXIIATION

11,11IOiO WOPDS IS THE TOTAL SPACE AVAILABLE.

211 30933 WORDS WERE USED FOR 1IOtI-SUPERGROUP STOPAGE.

* - 69067 WORDS OF STODAGE AWE AVAILABLE FOR SUPERGPOUPED DATA.

99710 WOP DS OF STORAGE ARE AVAILABLE FOR COHSTRUCTING THE SUPERGROUPS.

169017 WORDS OF STOkAGE ARE AVAILABLE TO EACH SURERGROUP.

133U WORDS ARE NEEDED FOR THE LARGEST GPOUP.

÷ 32479 WORDS OF STORAGE IS SUFFICIENT TO PUN THIS PROBLEM.

48291 WORDS OF STORAGE WILL ALLOW THE PROBLEM TO RUN WITH ONE SUPERGROUP.

4q298 WORDS OF STORAGE WILL BE USED TO PUN THIS PROBLEM.

OSUERGBGOUP
STARTING ENDING :SEC ALBEDO TOTAL

GROUP GROUP LENGTH LENGTH LENGTH

27 351, 17238

........ 0 IO'S WERE USED IN SUPERGROUPI]G ........

........ 0 IO'S WERE USED LOADING THE DATA ........
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GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEMMEDIA BIAS
SUM IDREGION

----- UNIT

TRIGA FUEL ELEMENT

1 CYLINDER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

TRIGA FUEL FOLLOWER

1 CYLINDER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CYLINDER

8 CYLINDER

9 CYLINDER

5 1

I11

6 1

9 1

21

10 1

RADI US

RADIUS

P0ADIUS

PADIUS

RADIUS

RADIUS

0.31750

1.8225

1.8225

1.82E3

1.8771

1.8771

+Z

+Z

+Z

+2

+Z

+ Z

19.050

19.050

27.888

27. 889q

30.640

36.030

-Z

-Z

-Z

-Z

-Z

-Z

-19.050

-19.050

-27. 864

-27.864

-30.640

-36.030

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

0. 00000

0.00000

0.00000

0.00000

0.NOONS

0. 00000

0.00'00

0.00000

0.00000

0.00000

Y

Y

Y

UNIT 2

5

7

9

2

2

9

2

RADIUS = 0.31750

RADIUS = 1.6650

RADIUS = 1.6650

RADIUS = 1.6650

RADIUS = 2.6650

RADIUS = 1.6650

RADIUS = 1.6650

PADIUS = 1.6955

RADIUS = 1.7463

+Z

+0

+0

+Z

19.050

19.050

19.685

20. 955

59.055

59.373

60.642

69.125

73.025

-Z

-I

-0

-Z

-Z

-19.050

-19.050

-19.050

-21.591)

-21.590

-21.590

-21.590

-36.830

-38.100

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CEOTEOLINE IS AT

0. 00000

0. 00000

0.00000

0. 00000

0. 00000

0.00000

0. 00000

0.00000

0. 00000

Y

Y1

Y1

0.00000

0.00000

0.00000

0. 00000

. A00 00C

0.00000

0.00000

0.00000

0. 00000

0
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MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS
NUN I D

UTILIZED IN THIS PROBLEM
REGION

UNIT 3

TRIGA TRANSIENT AIR ROD + TUBE

I CYLINDER

CYLINDER

3 CYLINDER

4 CYLINDER

CYLINDER

CYLINDER

1 CYLINDER

CYLINDER

9 CYLINDER

10 CYLINDER

SOURCE ROD

I CYLINDER

CYLINDER

CYLINDER

9

9

4

8

9

4

9

4

3

4

BADIUS =

RADIUS =

PADIUS =

RADIUS =

PRADIUS =

PRADIUS =

PRADIUS =

PRADIUS =

PRADIUS =

RADIUS =

1.5164

1.5164

1.5164

1.5164

1.5164

1.5164

1.5164

1.5875

1.5000

1.9000

,Z=

+Z =

Z =

+Z =

+Z =

+Z =

+Z =

+Z =

+ Z=

19.050

19.685

20. 955

59.055

59.373

60.642

69.125

73. 02S

73. 025

73.025

-Z =

-Z =

-Z =

-Z =
-Z=

-Z =

-Z- Z=

-19.050

-19.050

-21.590

-21.590

-21. 590

-21.590

-36.830

-38. 100

-38.100

-38. 100

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

0.00000

0. 00000

0.00000

0.00000

0.00000

0.00000

0.00000

0. 00000

0. 00000

0. 00000

Y

Y

9.

Y

Y

0. 00000

0.00000

0.00000

0. 00000

0. 00000

0.00000

0.00000

0.00000

0. 00000

0.00000

--- UNIT 4 -----

9 1 PRADIU3 =

4 1 PADIUS =

11 1 RADIUS =

1.8263

1.8771

1.8771

+Z = 27.888

+Z = 30.640

+Z = 36.030

-Z =

-Z =

-Z =

-27. 8C4

-30.640

-36.030

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

0. 00000

0.00000

0. 00000

Y

Y

Y

0. 00000

0.00000

0.00000

----- UNIT 5 -

WATEP FOP EMPTY LOCATIONS

0 CYLINDER 3 1 RADIUS = 1.8771 +Z = 36. 030 -Z = -36.030 CENTERLINE IS AT X

6.6.5-92

0.00000 Y = 0.00000
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MEDIA BIAS
HUM IDREGION

TRIGA BENCHMARK CORE 132

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

........ I ...... I... GLOBAL
----- UNIT 10 -----

ACTIVE CORE CONFIGURATION

1 CYLINDER 3 1 RADIUS - 22.060

HOLE NUMBER

HOLE NIUMBER

HOLE NUMBER

HOLE INUIMBER

HOLE NUMBER

HOLE NilUMBER

HOLE NUMBER

HOLE I'JiMBEP

HOLE NUMBER

HOLE .TIMBER

HOLE NUJMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NlUMBER

HOLE NUMBER

HOLE HIUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NIUMBER

HOLE NUMBER

HOLE IMUIBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NlUMBER

HOLE NUMBER

HOLE BUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUIIBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE INUIBEY

HOLE NUMBE1R

HOLE NUMBER

HOLE NUMBER

AT X - 0.00000

AT X = 3.5109

AT X = 0.YOYY0

AT X = -3.5109

AT K = -3.5109

AT X = 0.00000

AT X = 3.5109

AT X = 7.9810

AT X = F.9117

AT X = 3.9905

AT X = 0.00000

AT X = -3.99905

AT X = -6.9117

AT X = -7.9910

AT X = -6.9117

AT X - -3.19905

AT - = 0.00000

AT X - 3. 99,05

AT : - 6.9117

AT Y = 11.757

AT X - 10.339

AT K = 7.6736

AT X = 4.0830

AT X = 0.00000

AT X = -4.0830

AT -- -7.6736

AT " = -10.339

AT B = -11.757

AT X - -11.757

AT X - -10-339

AT X - -7.6736

AT 'X = -4.0830

AT " = 0. 00000

AT K - 4.U830

AT X = 7.6736

AT Y = 10.339

AT X = 11.757

AT :: - 15.910

AT X = 15.374

AT X - 13.784

AT X 11.254

+Z - 73.025

Y - 0.00000

Y = 2.0270

Y = 4.0540

Y = 2.0270

Y = -2.0270

Y = -4.0540

Y -2.0270

Y= 0.00000

Y= 3.9905

Y - 6.9117

Y = 7.9810

Y = 6.9117

Y 3.9905

Y = '.('0000

Y = -3.9905

Y = -6.9117

Y - -7.9810

Y = -E.9117

Y = -3.9905

Y - 2.0730

Y = 5.9690

Y = 9.1450

Y - 11.218

Y = 11.938

Y = 11.2118

Y - 9.1450

Y= 5.9690

Y - 2.0730

Y = 02.Y730

Y = -5.9690

Y = -9.1450

Y = -11.218

Y = -11.938

Y = -11.218

Y = -9.1450

Y -5.9690

Y= -2.0730

Y= 0.00000

" 4.1194

Y = 7.9580

Y 11.254

-Z = -30.100 CENTERLINE IS AT X= = 0.50001 7 =0O.u0000

Z = 0.00000 IS UNIT NUMBER 1

Z = 0].00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBBER 1

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NUMBER I

Z = 0.OY00O IS UNIT NUMBER 2

Z = 0.00000 IS UNIT NUIMBER 1

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 0

Z = 0. 00100 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 3

Z 0.00000 IS UNIT NUMBER 1

Z - 0.00000 IS UNIT NUMBER 1

Z 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMB2E I

Z = 0.00000 IS UNIT NUMBER 1

Z - 0.00900 IS UNIT NIUMBER 1

Z = 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NUMBER 1

Z 0.00000 IS COOT NUMBER 2

Z = O.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

Z 0 9.00000 IS UNIT BRIBER I

Z = 0.00000 IS UNIT NUMBER 1

7 = 0. 001.00 IS UNIT NUMBER I

Z - 0.00000 IS UNIT NUMBER 1

Z - 0.00000 IS UIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

O - 0.00000 IS UNIT NUMBER 2

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NUMBER I

Z = 0I.000100 IS UNIT NUMBER 1

Z = 0. C0L0000 I UNIT NUMBER 5

Z = 0. ('1)00 IS UIJIT NUMBER 5

Z = 0.00000 IS UNIT BOMBER 5

Z = 0.00000 IS UNIT N1UMBER 5
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HOLE 103-tHEE 43 AT :: = 7.9580

HOLE INUMBER 43 AT X - 4.1194

HOLE NUMBER 44 AT X = 0.00000

HOLE NUM4BER 45 AT :' = -4.1194

HOLE NrUMBER 46 AT X = -7.9580

HOLE NUMBER 47 AT X = -11.254

HOLE NUMBER 48 AT X = -13.784

HOLE NU!MBER 49 AT . = -15.374

HOLE NUMBER 50 AT X = -15.91r

HOLE ITUMBER 51 AT X = -15.374

HOLE NUMBER 52 AT X = -13.784

HOLE NUMBER 53 AT X = -11.254

HOLE NUMBER 54 AT X = -7.9580

HOLE II.MBER 55 AT X = -4.1194

HOLE NUMBER 5c AT 0 0 o.o000o

HOLE NUMBER 57 AT 0 4.1194

HOLE NUMBER 58 AT X = 7.9580

HOLE UJMBER 59 AT X = 11.254

HOLE IUIMBER 60 AT "': = 13.784

HOLE IUIMBEF 61 AT X = 15.374

CYLINDPER 4 1 RADIUS = 22.660

3 CYLINDER 6 1 RADIUS = 53.230

4 CYLINDER 4 1 RADIUS = 54.500

5 CUBOIO, 3 1 +0 = 100.010

Y = 13.784

Y = 15.374

I = 15.916

1 - 15.374

Y = 13.784

Y = 11.254

= 7.9580

Y - 4.1194

y = 0.00000

Y = -4.1194

y = -7.9580

Y = -11.254

Y - -13.784

= -15.374

Y = -15.91G

Y - -15.374

Y -13.784

Y = -11.254

Y= -7.9580

Y = -4.1194

±Z = 73.025

+z = 73.025

+Z - 73.025

- -- oo. 0O

Z = 0.00000 IS UNIT NUMBER 5

z - o.00000 IS UNIT NUMBER 5

1 - 0.C0000 IS UNIT NUMBER 5

Z= .00000 IS UNIT NUMBER 4

Z 0.00000 IS UNIT NUMB8ER 5

Z = 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NUM4BER I

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUM-BER I

Z = 0.00000 IS UNIT NUMBER I

Z - 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NUMBER 5

Z = 0.00000 IS UNIT NUMBER 5

Z - 0.00000 10 UNIT NUMBER 5

Z = 0.00000 IS UNIT NUMBER 5

Z = 0.00000 IS UNIT NUMBER 5

Z - 0.00000 10 UNIT NUMBER 5

Z = 0.00000 IS UNIT NUMBER 5

Z = 0.00000 IS UNIT NUMBER 5

-Z = -38.100 CENTERLINE IS AT 2 1 0.00000 Y = 0.00000

-Z = -38.100 CENTERLINE IS AT X = 0.00000 Y = 0.00000

-Z = -38.100 CENTERLINE IS AT X2 = 0.00000 Y = 0.00000

+, = 100.00 -Y = -100.00 +Z = 200.00 -Z = -100.00
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TRIGA BENCHMARK CORE 132
VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

SEOMETRY CUMULATIVE
UNIT EG0ION REGION VOLUME VOLUME

1 1 1.20660E+01 CM- '3
2 3.855'31E+02 CM''3

3 3 1.84195EN+2 CM''3
4 4 2.42853E+O C' 2-'3

5 5 9.41431E+01 CM''3
6 6 1.19328E+02 0-143

1 7 1.20660E+01 CM''3
2 8 3.19755E+02 CM''3
3 9 5.53033E+00 CM''3
4 10 3.31821E+01 CM:'3
5 11 3.31821E+09 CM''3
6 12 2.76514E+00 CM' '3
7 13 1.IO5H98E+ I CM''3
8 14 2.40722E+02 CI*I3

9 15 S.C'7731E+02 CM''3

3 1 16 2.75234E+02 CMI'3
2 17 4.50725E+00' CM''3
3 18 2.75234E+01 CM''3
4 19 2.75234E+02 0-I''3
5 20 2.29359E+00 CM--3
6 21 9.17377E+n0 CM''3

7 22 l.71372E+02 ('4'3
8 23 1.14392E+U-2 CM''3
9 24 1.33090E+01 C4''3

I0 20 3.66565E+62 CM''3

4 1 26 5.84191E+02 CM*)3
2 27 9.41431E+01 CM''3
3 2H I.19328E+62 CM''3

5 29 7.97662E+02 CM'-'3

1.20660E+06 CM''3
3.97567E+02 Cr4'23
5.91762E+02 CM''3
5.44191E+02 CM''3
6.78334E+,02 CM,'3
7.97662E+02 CMI'3

1.20660E+01 CM''3
3.31821E+02 CM''3
3.37351E+02 CM''3
3.70533E+02 CM''3
7.02354E+02 CM''3
7.05119E+02 CM''3
7.16179E+52 CM*'3
9.56901E+02 CM''3
1.06463E+03 CM''3

2.'75234E+02 CM''3
2.79821E+02 CM''3
3.07345E+02 CM''3
5.82579E+02 CM-'3
5.84873E+02 CM-'3
5.940466E02 CM*'3
7.65418E+02 CM''3
8.79810E+02 CM**3
8.93725E+02 CM''3
1.26029E+03 CM''

5.84191E+02 CM''3
6.78334E+02 CM''3
7.97662E+02 CM''3

7.97662E+02 CM''3

1.69892E+05 CM''3
1.79259E+05 CM' '3
9.89178E+05 CM''3
1.03694E+06 CM''3
1.260006+07 CM' 3

10 1

3
4
5

30
31
32
33
34

1.19971E+05 CM'*3
9.36731E+03 CM''3
8.09919E+05 CM' '3
4.77641E+04 CM''3
1.09631E+07 CM''3

UNIT USES REGION MIXETURE TOTAL VOLUI4E

40 1
2
3
4
5

3
2 1

3
4
5
6
7
8
9

1
3
4
5

7
8
9

in

5

1 C

5

9
2

9
4

8

4.863639+02
1.54200-E+04
7.36762E+03
9.71411E+01
3.76573E+C'3
4.77313E+03

3.61979E+51
9. 59364E + 02
1.65910E-01
9.954626E-1
9.95462E-02
8. 29541E+ 60
3.31794E+01
7.22167E+02
3.33192E+02

?.75234E+02
4.58725E+00
2 . 75234E+ 1
2.75234E.02
2.293586E±+0
0. 17377E+60
1. 71372-E+2
1.143 92- E+02
1.39699Et01
3.66565E602

CM''3

CM''3
CM'*'3

CM'*3

CM"?3

CM*'3
CM' '3
CM '3CM *3

CI' '3
CM '3CM' '3
CM' '3

CM'' 3
CM* '3

CM÷'3
CM' '3
CM''3

CM''3
CM'']

CM*'3'
CM' '3

CM' '3

CM ::3

CM* I

1 9
2 4

11I

10

3
4
5

3
4

4

5.84191E+02 CMIA3
9.414316+01 CM*'3
1.19326E6+2 CM'.3

1.27626E+04 CM'*3

1.19971E+05 CM'*3
9.36731E+03 CM''3
8.099196E05 CM''3
4.77646E+04 CM''3
1.096316E07 CM''3

9. 442176+4

TOTAL MIXTURE VOLULIES
MIXTURE TOTAL VOLUME

1.542006_04 CM''13
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2 4.22164E-03 CM''3 3.34354E+04

3 I.10958E-+07 CM" 3 1.I0755E07
4 5.77432E-+04 CM.*3 1.56022E+05
5 5.18H37E+02 CM":3 3.36725E+03
6 8. 17287E+05 CM '3 1.30767E-06
7 9.U59264E+02 CM "3 5.87369E4-0
8 I .12T070E+03 CM -3 3.15139E+03
9 1.83EI7E,0 3 CMA'3 1.88182E-17
I D 4.773Y3EScE3 CM 3 4. 76C44E+0-
ii 0.-D328E+02 CM" 3 1. 1911OEIU2

* BIASING INFORMATION

A DEFAULT WEIGHT OF 0.500 WILL BE USED FOR ALL BIAS ID'S.

........ 0 IO'S WERE USED IN KENO-V BEFORE TRACKING ........

........ 0.01917 MINUTES WERE USED PROCESSING DATA. ........

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE= 1.36494E-D3

START TYPE 0 WAS USED.

THE NEUTRONS WEHE STARTED UNIFORMILY THROUGHOUT THE ENTIRE VOLUME DEFINED BY THE OUTERMOST GEOMETRY CARD.
THE FLAG TO STAPT NEUTRONS IN THE REFLECTOR WAS TURNED OFF

KENO MESSAGE NUMBER F5-I05 ..''. WARNING, ONLY 296 INDEFENDENT STARTING POSITIONS WEPE GENERATED.

714 ADDITIONAL STARTING POINTS WERE PICKED FROM THE INITAL DISTRIBUTION.

0.45383 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.48000 MINUTES.
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GENERATION ELAPSED TIME AVERAGE AVG K-EFF
GEIEPATI ON K-EFFECTIVE MINUTES K-EFFECTIVE DEVIATION

I 9.9006BCE-01 6. K 9167E-01 1. (0 u0+ 00 0'. 00 Cn0E 0+ C
2 8.54729K-l 8. 73333E-Cl 1. C'u:0':'OE +0 '. 00O0OE+ 00
3 1. 01]630E+00 1.06 I0OE00 1. 016:0E+0S 0. 00000E+0S
4 1.02972E+00 1.21533E+10 1.02351EC0S 6.71005E-03
5 l.00278E+00 1.43950E+00 1.01627E+00 7.77803E-03
6 1.01937E+00 1.64600E+00 1.017704E+00 5.55454E-03
7 1.03377E+00 1.876.7E+0 1.O 2039E±50 5.44954E-03
8 1I. 00198E+00 2. 09817E+00 1. 01732E+00 5. 4047CE-C3
9 1.501294 K1 -0 2. 110883+00 I1. 0172 E + 00 4.I5 813EK-03

10 1.51818E+0 2.15760C1E+00 1.017138E+00 3. 5778E-S0
1 l.00697E+0C 2.77367E+00 1.0)1B22E+00 3.67718E-_I

12 9.96509E-01 2.97333E±C0 1.01425E+0, 3.83451E-03
13 1.00385E+00 3.17100E+00 1.01331E+00 3.19514E-03
14 9.81735E-01 3.38517E+00 1.01067E+00 4.20624E-03
15 1.00748E+00 3.566C5E+00 1.01043E+00 3.87891-l03
16 1.03674E+00 3.75050E+00 1.OZO31E+00 4.05174E-03
17 1.036226+SO 3.93633E+00 1.01390E+00 4.09493E-03
16 1.03817E+00 4.151506+00 1.01529E-00 4.07514K-03
19 1.06124E+00 4.36833E+00 1.01800E+OD 4.68619E-02
20 1.01429E+00 4.5725_E +0 C 1.0201E+00 4.85647E-03
21 1.04751E+0S 4.77033E+00 1.02146E+00 4.81638E-03
22 1.01609E+O0 4.988176+00 4.OI1I9E+00 4.57711E-03

RENO MESSAGE NUMBER K5-132 WARIlING .... ONLY 998 INDEPENDENT FISSION POINTS WERE
23
24
25
28
27
28

29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

9.92956E-01
1.00897E+00
1. 110615E+00
1. 01045E+00
1.015706±00

1.02711E+00
1. 00323E+00
1.01250E+00
1.03971E+00
1. 05112E+00
1.05016E+00
1.03762E+00
1.03970E+00
1.02001E+00
9.98559E-01
1.04102E+00
9.90868E-01
1.02550E+00

01254q9E+00
1.062122E+00
1.04336E+00
1.04717E+00
1.00780E+00
9.73152E-01
1.04382E+00
1.00242E+00
1.00848E+00
1. 05426E+00

1.04806E+00
1.02214E+00
1.03756E+00
1.01067E+00
1.01206E+00
9.67656E-01
9. 71851E-01
1. 01611E+00
1.04389E+00
1. 04 4 29E+00
1.02223+E00
1.01190E+00

9.76853E-01
9.80070E-01
9.99331E-01
1.01021E+00
1.0044 6E+E00
1.01847E+00
1.027856+00
1.00712E+00
1.00606E+00
1.00266E+00
1. 0334 6E+ 00
9.94492E-01
1.00279E+00
9.955186E-01
1.00146E+00
1. 01212E+00
1.03015E+00

5.20050+E00
5.422 00-E+00
5.64103E+±':0
5. 8050G E+00
6.070,17E,00
6.34667E+00
6.53800E+00
6.72100E+00
6.93800E+00
7.13933E+00
7.34167E+00
7.58800E+00
7.77833E+00
7.96517E+00

8.16650E+00
8.35317E+00
8.15433E+00
8 .73400E+00
4.94733E100
9.14867E+00
9.34550E+00
9.55617E + 00
9.80010E+00
1.00128E+01
1.01942E+01
1.03955E+01
1.06143E+01
1.07913E+01

7. 31462E+01
7.33393E+01
7.351976+01
7.37118E+01
7.38940E+01
7.40917E+01
7. 44 9E+0 1
7.45367E+01
7.47'87 E +1001
7.49065E+01
7.50905E+01
7.5 28.06E±01
7.54722E+01
7 .5 C 1006+ C'17.5 1801E+017.555E0
7.60362E+01
7.62275E+01
7.64087E+01
7.66055E+01
7.67867E+01
7.69817E+01
7 . 71,75E + 01
7.734 E`+01
7.75383E+01
7.77160E601
7.79228E+01
7.81105E+01
7. 83008E+01
7.04040E+01

1.01985E+00 4.55660E-03
1.01935E100 4.37258E-03
1.01878E+00 4.21738E-03
1.01843E+00 4.05272E-03
1.019126E00 2.94811E-03
1.01943E+00 3.80563E-03
1.01883E+00 3.71000E-03
1.01806E+00 3.58296E-03
1.01913E+00 3.53295E-03
1.02019E+00 3.57380E-03
1.02115E+00 3.587506-03
1.02186E+00 3.510158-03
1.02240E+00 3.44521E-03
1.02233E+00 3.34219E-03
1.02165E+00 3.31845E-03
1.02219E+00 3.26760E-03
1.02134E+00 3.28987E-01
1.02145E600 3.203026-01
1.02156E+00 2.121152E-03
1.0-2207E+00 3.2079IE-02
1.0230E6+00 3.16942E-03
1.02165E+00 3.14577E-03
1.02328E+00 3.09379E-03
1.02214E+00 3.23026E-03
1.012263E+00 3.19419E-03
1.02119E+00 3.15471E-03
1.02190E600 3.10061E-03
1.022157E00 3.10031E-02

1.01963E+00 1.31907E-03
1.01963E+00 1.31165E-03
1.01968E+00 1.31291E-03
1.01966E+00 1.30963E-03
2.01•944600 1.30631E-03
1.019106±00 1.31009E-03
1.01937E600 1.31266E-03
1.0136E6+00 1.30923E-03
1.01943E+00 1.10738E-03
1.01949E+00 1.301557E-03
1.1950E0+00 1.30218E-03
1.018486+00 1.29893E-03
1.01937E+00 1.3001SE-03
1.01027E+00 1.32089E-03
1.01022E+00 1.29855E-03
1.0C•19E+00 1.29540E-03
1.019166+00 l.26262E-03
1.0115E1+00 1.28931E-03
1.01918E+00 1.28620E-01

1.09150E+00 1.28328E-03
1.019116+00 1.20045E-03
1.40107E+00 1.22786E-03
1.101±E+00 1.27516E-03
1.01904E600 1.27345E-03
1.01900E+00 1.27096E-03
1.01895E+00 1.26907E-03

1.0190E+00 1.26665E-03
1.01886+0 1.263196-03
1.0891E+00 1.26800E-03

MATRIX MATRIX K-EFF
K-EFFECTIVE D2EVIATION
+'00006+OE-t00 0.O00000K-O0
') 1 1 0n0 00f 0 E + 0 C 0.00000 E +0 0
0. I)00,00E+00 0.00000E+00

. 0000E+00 0.00000+ O00

0000E+00 0.00000E 00
1) O0000±Eý00 0. O00000E+00
. 00000E+600 u. O00006E+0

0.000n0C0±E+00 0. 0C1000E+00
0 I0006CIE( n .00006+ 0
'.000060-t0r 0.0U00006±00

0. 00000E+0O 0. 000006±00
0. 000006+00 0. 000006-00
0. 00000E+O0 0.00000E+00
0. 00006±0E0 0.O0000±E+O0
0.00000E6O0 0.00006E+00
0. 00000±E00 0. 00000E+00
0. 010000E00 0.00000E+00
0. 00006± 00 n. 00000E+00
0. 00000E+ 00 0. 00000E+00
0. 00000E+00 0.00000+00
0.00100E+O0 0.0 0000E+00

0.000006E+00 0.000006E+001). OoOOOE+OO 0. O00001E+O0)

GENEPATED
0. 00000E+00 0. O00006E+00
0. 00000E+00 0. 00000E+00
0. 00:006E00 0. 00000E+00
0. lI000006-EI 1' . 000006+00
+. 0I0006E00 0.00000E+00

.0C0COCIE00 0 . 00000E+00
O.00006E+00 0. 00000E+00
0. 00000E+00 0. O0000E+00
0. UOOOE+O0 0. 00000E+0
0. 00000E+ 00 O. 00000E+00
0.000006+00 0. 000006+00
0. 0lOOE+O0 C, 00000E+00
0.00OOOOE+00 0. 00006E+00
0. 00006E+00 0. 00000E+00
0. O00000+00 0. O00900E00
0. O0000E+00 0. 00000E+O0
0.900006±0+0 0. 000006+00
0. 000006-00 0. 000006±00
0 . n00006+O0 0 000006±00
0(0''2006E+00i ('.000-E0+o0

0. II00000E+00 ..00000E+00

0.0 i0C000OE+00 0. O00006E+00
0. C00006E+O0 O.00000E+00
0. 00006E+00 0. O0000E+00
O. O0000E+O0 C0. 00006E+0
0. 00006E+00 0. O00006E+00
0.00000±E00 0. O00006E+0
0. OO0E+000 0. O0000E+O0

0. O000006+E0 O.O0000±E+O0
0.O000006+00 0.O000006+00

0. 000006+00 0.O000006+00
0. 00000E+O0 0. OOOOOE+00
'. 00000E+00 0. O0000E+ 00
C. £0006CC+00 0. 000006+00
0 00000±E00 0 .00000E+0

0. O0000O+00 0. 00000E+6 0
0. 000006+00 . O00000E+00
0.00000E+00 0. O0000E+00
0.00l)OOE+00 0. O0000E+00
0. :00000E+00 (0I , C000006 + O0
0. 00000600 0 . 00]000E + )0

.rj00000-0 0.) 000006+00
0 . 00"C 000 ±0' : .0.00006E+00
0l .I00000+±00 ('. 000006+00
0. 00000E+ 00 0. 0000±E+00
0. O00000E+ 0) . 0000E+ 00
0.00OOOE+00 9 . O0000E+00
0. ,)000E+0O0 O.OOOOE+00
0.0r000+E 00 0. O0000E+00
0. 000006E+00 0 . 000006E+00

D'.000IE0 0 .0 000') 06+E00
0.0006OE±00 0 .00000')C6E6+00
0. 00000E+00 0. 00000.E00
O. 00000E+ 00 0. 00000+O00

0. 00000)E00 0.00U0OE÷00
0.00000E+00 0. 000006+0E 0

00. 0000CIE÷I O) 0 . 00006±OOE+00C

375
376
377
378

379
380
381
382
383
194
381

386
3P7
088

389
390
391
392

393

394
395
396
327
398
-199

400

401
402

403

KENO M4ESSAUE NUMBER K5- E:':ECUTI'O IK TEMRIIATED DUE TO COMPLETION OF THE SPECIFIED1 004BE06 OF GEOIEPATION1.
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GENERATION TIME =
AVERAGE FISS1ION GROUP =

LIFETIME = 3.9463HE-04 + OR - 1.93196E-06
NU BAR = 1.42133E+00 4 OR - 1.078"0E-05

5.91769E-05 OR - 2.84702E-07
2.39237E40l 4 OR - 1.86297E-E3
4.92227E-02 OR - R.38504E-0AENERGY(EV) OF THE AVERAGE LETHAPGY CAUSING FISSION

HO. OF INITIAL
GENERATIONS AVERAGE

SKIPPED K-EFFECTIVE

3 1.01892

4 1.01899

5 1.01893

6 1.01893

7 1.01890

8 1.01804

9 1.01894

10 1.01895

11 1.01U98

12 1.01903

17 1.01911

22 1.01879

27 1.01900

-2 1.01879

37 1.01865

42 1.01851

47 1.01845

52 1.01820

57 1.01844

G -11.01859

67 1.01838

72 1.01831

77 1.01810

32 1.01786

87 1.017P2

q2 1.01811

" OP.

" OR

+ OR

" OR

" OP,

* OR

+ OR

+ OR

" OR

" OR

+ ORP

+ ORP

4 OR -

SOR -

" OR -

" OR -

+ OR -

" OR -

+ 0OR

+ OP,

+ 0OR

+ OR

+ OR

+ OR

+ 09 R

+ OR

09 -

67 PEP CENT
DEVIATION CONFIDENCE INTERVAL

- 0.00126 1.01766 TO 1.02018

- 0.00127 1.01763 TO 1.02016

- 0.00127 1.01766 TO 1.02020

- 0.00127 1.01766 TO 1.02021

- 0.00128 1.01762 TO 1.02017

- 0.00128 1.01766 TO 1.02022

- 0.09128 1.0176C TO 1.02022

- 0.00128 1.01766 TO 1.02023

- 0.00129 1.01769 TO 1.02026

- 0.00129 1.01774 TO 1.02032

- 0.00130 1.01781 TO 1.02041

- 0.00131 1.01749 TO 1.02010

- 0.00132 1.01758 TO 1.02022

0.010133 1.01746 TO 1.02013

C.00134 1.01731 TO 1.02000

0.00135 1.01715 TO 1.01986

0.00136 1.01708 TO 1.01981

0.00137 1.0169q TO 1.01962

-0.00132 1.017r06 TO 1.01981

0.00139 1.01720 TO 1.01998

0.00139 1.01699 TO 1.01977

0.00138 1.01692 TO 1.01969

-0.0129 1.01671 TO 1.01349

0.00141 1.01645 TO 1.01927

0.00142 1.01639 TO 1.01924

0.00142 1.01669 TO 1.01952

95 PER CENT
CONFIDENCE INTERVAL

1.01639 TO 1.02145

1.01636 TO 1.02143

1.01640 TO 1.02147

1.01639 TO 1.02148

1.01635 TO 1.02145

1.01638 TO 1.02149

1.01638 TO 1.02151

1.01638 TO 1.02151

1.01640 TO 1.02155

1.01646 TO 1.02161

1.01651 TO 1.02171

1.01618 TO 1.02141

1.01626 TO 1.02154

1.01613 TO 1.02146

1.01596 TO 1.02134

1.01580 TO 1.02122

1.01572 TO 1.02117

1.01552 TO 1.02099

1.01568 TO 1.0211q

1.01582 TO 1.02136

1.01559 TO 1.02117

1.01554 TO 1.02108

1.01531 TO 1.02089

1.01504 TO 1.02068

1.01497 TO 1.02066

1.01528 TO 1.02094

99 PER CENT
CONFIDENCE INTERVAL

1.01513 TO 1.92271

1.01509 TO 1.022(9

1.01513 TO 1.02274

1.01512 TO 1.02275

1.01507 TO 1.92272

1.01511 TO 1.02277

1.01510 TO 1.02279

1.01509 TO 1.02280

1.01511 TO 1.02284

1.01517 TO 1.02290

1.01521 TO 1.02301

1.01488 TO 1.02271

1.01494 TO 1.02286

1.01480 TO 1.02279

1.01462 TO 1.02269

1.01445 TO 1.02257

1.01436 TO 1.02253

1.01415 TO 1.02236

1.01430 TO 1.02257

1.01443 TO 1.02275

1.01420 TO 1.02256

1.01415 TO 1.02246

1.01392 TO 1.02228

1.01363 TO 1.02209

1.01355 TO 1.02209

1.01386 TO 1.02235

NUMBER OF
HISTORIES

400000

3990<00

398000

397000

396000

395000

394000

393000

392000

3910130

386000

381000

376000

37100()

366000

36109')

356000

351000

346000

341000

336000

331000)

326000

321000

316000

311000
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PLOT OF AVEAGE K-EFFECTIVE BY GEIEP-ATION RUN.
THE LINE REPRESENTS K-EFF = 1.0189 - OR - 0.0013 WHICH OCCURS FOR 403 GENEPATIONS RUI.

1.0099 1.0198 1.0297
I------------------------- I-------------------------I-------------------------I------------------------

5+ I

10

15

15 +20 +

35 +

40 +

45 +

50 +

II

II

II

I
I'

I'
I *

II
II

II
II

II

II
II
I,

II

II
II

II

* I
-I

* I

iI

375 +

380 +

380 +

390

395 +

400

ir

Ii

i I

iI *
iI I

iI I

i V*

i iV
i IV
i IV
I I-

i I*

i I"
I IV
i iV

i *
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GROUP FISSION UNIT
FRACT I ON

1 0.0007

( '.0026

3 0.0029

4 0. 0014

5 0.0011

6 0.0013

7 0.0014

8 0.0014

9 0.10020

10 0.0042

11 0.0089

12 0.0125

13 0.0123

14 0.0103

15 0.0020

16 0.0013

17 0.0021

18 0.0029

19 0.0035

203 0.0150

21 0.0004

0.0218

23 0.0934

24 0.2190

25 0.1994

26 0.262h

27 0.10157

SYSTEM TOTAL =

REGION FISSIONS PERCENT
DEVIATION

6.81725E-04 1.4853

ABSORPTIONS PERCENT
DEVIATION

1 045456-09 1 4q98

S1I1PPING 3 GENERATIONS

LEAKAGE PERCENT
DEVIATION

1 994886-06 100.0000

S
2.67107E-03

98939E-03

1.43671E-03

1.08995E-03

1.31336E-03

1.37623E-03

1.42902E-03

1.99323E-03

4.23199E-03

9.10698E-03

1.27480E-02

1.24965E-03

1.04777E-02

1.99127E-03

1.39720E-03

215716-03

2.93392E-03

3.57281E-03

1.52983E-02

8.59775E-03

2.21960E-02

9.51206E-02

2.23163E-01

2.03202E-U0

2.67571E-01

1.077008E-1

1.01892E+90

0.4956

0.3705

'2. 4812

0.3473

0.2603

0. 2'504

0.2662

0.2647

0.2603

0.2651

0.3194

0.3095

0.2955

0. 3974

0.4905

0.7060

0.7810

0.5512

0:1.3606

0.5722

0.4063

0.2289

0.1811

0.1732

'. 1754

0.2645

0.1240

2.13243E-03

1.42941E-03

7.46236E-04

7.63441E-04

1.14364E-03

1.31768E-03

2.03957E-03

4.33175E-03

7.67783E-03

1.78049E-02

1.62040E-02

1.77071E-02

2.39434E-02

2.93190E-03

1.80865E-03

1.76437E-03

1.98813E-03

2.71906E-03

1.14311E-02

5.91742E-03

1.56538E-02

8.12793E-02

2. 09073E-01

1.94962E-01

2.64169E-01

1.09243E-01

1.00023E+00

0.4103

0.3850

0.4800

0. 3447

0.3140

0.5203

0.5155

0.4412

0.4133

0.3152

0.3492

0.3515

0.2961

0.7563

0.8180

0.8976

0.8501

0.7157

0.3683

0.5320

0.3761

0.1547

0.1064

0.0978

0.0991

0. 1501

0.0424

O.00000E+00

4.14554E-06

0. 00000E+00

O. O0000E+00

4.51767E-06

2.16748E-06

0.00000E+00

0.00000E+00

O.O00000E00

O.O0000E+00

0.O0000E+00

0. 00000E+00

0.O0000E+00

0.00000E+00

0. 00000E+00

0.00000E600

O.00000E+00

O.O0000E+00

0.00000E+00

0.000006+00

O.O0000E+00

0. 00000E+00

1.08861E-06

1.344662E-06

0. 00000E+00

0.00000E+00

1.52588E-05

'. 0000

70. 9341

0. 0000

0. 0000

70. 8510

100.0000

0.0000

0.0000

0. 0000

0.0000

0. 0000

5,0000

0.0000

0.0000

0.0000

0. 0000

0.0000

0. 0000

0. 0000

0. 0000

0. 0000

0. 0000

100.0000

100. 0000

'2. 0000'

0. 0'000

35.9576

ELAPSED TIME 78.49766 MINUTES

RANDOM NUMBER= 88142D71AOC
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0.9284 TO 0.9365
0.9365 TO 0.944r
0.9440 TO 0.9527
0.9527 TO 0.9608
0.9600 TO 0.9689
0.9689 TO 0.9770
0.9770 TO 0.9851
0.9851 TO 0.9932
0.9932 TO 1.0012

1.0013 TO 1.0094
1.0094 TO 1.0175
1.0175 TO 1.0256
1.0256 TO 1.0337
1.0337 TO 1.0418
1.0418 TO 1.0499
1.0499 TO 1.0580
1.0580 TO 1.0661
1.0661 TO 1.0742
1.0742 TO 1.0823
1.0823 TO 1.0904
1.0904 TO 1.0985
1.0985 TO 1.1066

0.9284 TO 0.9365
0.9365 TO 0.9446
0.9446 TO 0.9527
0.9527 TO 0.9608
0.9608 TO 0.9689
0.9689 TO u.9770
0.9770 TO 0.9851
0.9851 TO 0.9932
0.9932 TO 1.0013
1.0013 TO 1.0094
1.0094 TO 1.0175
1.0175 TO 1.0256
1.0256 TO 1.0337
1.0337 TO 1.0418
1.0418 TO 1.0499
1.0499 TO 1.0580
1.0580 TO 1.0661
1.0661 TO 1.0742
1.0742 TO 1.0823
1.0823 TO 1.0904
1.0904 TO 1.0985
1.0985 TO 1.1066

0.9254 TO 0.9365
0.9365 TO 0.9446
0.9446 TO 0.9527
0.9527 TO 0.9608
0.9608 TO 0.9689
0.9689 TO 0.9770
0.9770 TO 0.9851
0.9851 TO 0.9932
0.9932 TO 1.0013
1.0013 TO 1.0094
1.0094 TO 1.0175
1.0175 TO 1.0256
1.0256 TO 1.0337
1.0337 TO 1.0418
1.0418 TO 1.0499
1.10499 TO 1.0580
1.0590 TO 1.0061
1.0061 TO 1.0742
1.0742 TO 1.0823

1.0823 TO 1.0904
1.0904 TO 1.0985
1.0985 TO 1.1066

FREQUENCY FOR GENERATIONS 4 TO 403

FREQUENCY FOR GENERATIONS 104 TO 403

FREQUENCY FOR GENERATIONS -'04 TO 403

CONGRATULATIONS! YOU HAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH KENO V IN 78.48766 MINUTES
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6.6.6 TRIGA Fuel Cluster Rods

This section contains abbreviated output files from the most reactive nonpoisoned and poisoned

basket configurations for TRIGA fuel cluster rods as determined in Section 6.4.6. Also included

are maximum reactivity LEU, Figure 6.6.6-3, and revised HEU fuel mass and H/Zr ratio files,

Figure 6.6.6-4, used to generate the results in Section 6.4.6.5
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Figure 6.6.6-1 TRIGA Fuel Cluster Rods - Base Fuel Configuration - Nonpoisoned
Basket

PRIMARY MODULE ACCESS AND INPUT RECORD C SCALE DRIVER - 95/03/29 - 09:06:37 I
MODULE CSAS25 WILL BE CALLED

TRIGA - PREF. FLOOD CANISTER
27GROUPLFUDF4 INFHOMMEDIUM
' FUEL
U-235 1 0.0 2.3348E-04 END
U-236 1 0.0 1.6469E-05 END
ZR 1 0.0 5.4438E-03 END
H 1 0.C B.5589E-03 END
920 1 0.9402 293.0 END
'CLAD, BASKET, AiND CASK

SS304 2 1.0 293.0) END
'CANIISTER INTERNAL MODERATOR
H20 3 1.0 293.0 END
'ZIRCONIUM ROD
ZR 4 1.0 293.0 END
* GR.APHITE REFLETOR

C 5 1.0 293.0 END
'LEAD SHIELD
PB C 1.0 293.0 END
'NEUTRON SHIELD
H20 7 1E-20 293.0 END
'CASK EXTERNAL MATERIAL

H20 8 IE-20 293.0 END
'END FITTING FOR FUEL ELEMENT
38304 9 0.337137 293.0 END
020 9 1E-20 293.0 END
'SECOND FUEL MATERIAL FOR UN-CA'ISTERED
0-235 10 0.0 9.012980E-4 END

U-238 10 0.0 3.849490E-4 END
ZR 10 0.0 3.446510E-2 END

1 10 0.0 5.514420E-2 END
'SECOND END-FITTING MATERIAL FOR UN-CANISTERED FUEL
SS304 11 0.337137 293.0 END
620 11 1E-20 293.0 END
'CASK INTERIOR MODERATOR MATERIAL
H20 12 1.OE-20 293.0 END
'NEUTRON ABSORBER FLATE WITH BORON
FE 13 DEN=7.7_ 0.6717 293.0 END
C 13 DEN=7.76 0.0001 293.0 END
SI 13 DEN=7.76 0.0033 293.0 END
'N 13 DEN=7.76 0.0000 293.0 END
P 13 DEN=7.75 0.0001 293.0 END
CR 13 DEN=7.76 0.1849 293.0 END
N1 13 DEIN_=7.76 0.1233 293.0 END
B-10 13 DEN=7.7E 0.0073 293.0 END
B-11 13 DEN=7.76 0.0007 293.0 END
N 13 DEN=7.76 0.0017 293.0 END
'NEUTRON ABSORBER PLATE WITHOUT BORON
FE 14 DEN=7.76 0.6717 293.0 END
C 14 DEN=7.76 0.0001 293.0 END
S1 14 DEN=7.76 0.0033 293.0 END
MN 14 DEN=7.76 0.00]60 293.0 END
P 14 DEN=7.75 0.0001 293.0 END
CR 14 DEN=7.76 0. 184D 23.) END
Ni 14 DEN=7.76 0.1233 293.0 END
N 14 DEN=7.76 0.0017 293.0 END
'FUEL FOR RODS
U-2235 21 0.D 1.46137E-03 END
U-238 21 0.0 1.03065E-04 END
ZR 21 0.0 3.40686E-02 END
H 21 0.0 5 .35638E-2 END
'CLAD I NCOLOY
II .128516 END
FE 12 .023820 END
CR .2 0.021151 END
C :.000399 EIID
MN 22 .001306 END
S 22 U 0.000022 END
SI 2' 0 0.001703 END
CU 22 0 0.000560 END
AL 22 0 (, .000266 END
TI 2 0 0.000150 END
'CASK INTERNAL MODERAT'OF
H20 23 TOE-IS 263.0 END

'LEAD, SHIELD
PB 26 1.0 293.0 END
'NEUTRON SHIELD
920 27 IE-20 293.0 E0D
'CASK EXTERNAL MATERIAL
H20 28 1E-20 293.0 END
'END FITTING FOR FUEL ELEMENT
S304 20 .4-6E 293.0 END

H6O 29 DENl=.5031.00-Do 292. C' END
' BASKET, AND CASK NEED TO LOOK AT HOW THIS IS USED
'AL FUEL HOLDER

AL 30 1.0 293.0 END

NAC International 6.6.6-2



NAC-LWT Cask SAR January 2015
Revision 43

END COMP
MORE DATA
RES=21 CYLINDER 0.6477 DAN((21)=.38879
END MORE
TRIGA - PREF. FLOOD CANISTER
READ PARAM TME-170.U GEN=203 NPG=500 RUN=YES PLT=NO
TBA=2.0 END PARASM
READ GEOM
UNIT I
COM='TRIGA FUEL (SMEARED)'
CYLINDER I I 3.9623 60R959 0.001
UNIT 5
COM='3.38 in Width / 0.29 in Thickness DIVIDER CENTER STACK (SEALED)'
CUBOID 2 I 2P4.2671 0.712 0.0 +74.29 -e.255
UNIT 6
COM='3.38 in Width / 0.24 in Thickness DIVIDER OUTSIDE STACK (SEALED)'
CUBOID 2 1 2P4.2672 0.6196 0.0 +74.29 -8.255
UNIT 7
COM- ' SEALED CANISITER'
CYLINDER 3 1 3.9624 +60.96 0.0
HOLE 1 0.0 0.0 0.0
CYLINDER 2 1 4.1275 +63.50 -1.27
CYLINDER 12 1 4.1275 +74.29 -8.255
UNIT 10
COM='TRIGA ELEMENTS IN Top of 3.38 in x 3.36 in OPENING (SEALED)'
CUHOID 12 1 2P4.2672 2P4.2-672 +74.29 -9.25
HOLE 7 0.S 0.1307 0.0

UNIT IS
COM='TRIGA ELEMENTS IN Bottom of 3.38 in x 3.38 in OPENING (SEALED)'
CUBOID 12 1 2P4.2672 264.2472 .74.29 -4.255
HOLE 7 0.0 -0.1397 0.0
UNIT 12
COM='TRIGA ELEMENTS IN Bottom Right of 3.38 in x 3.38 in OPENING (SEALED)'
CUBOID 12 1 2P4.2672 2P4.2672 +74.29 -8,255
HOLE 7 +0.1397 -0.1397 0.0
UNIT 13
COM='TRIGA ELEMENTS III Top Right of 3.38 in m 3.38 in OPENING (SEALED)'
CUHOID 17 1 204,672 2P4.172 -+74.2q -0.255

HOLE 7 +0.1307 +0.1397 0.0
UNIT 14
COM='TRIGA ELEMENTS III Bottom Left of 3.78 in x 3.38 in OPENING (SEALED)'
CUBOID 12 1 2P4-2672 2P4.2672 +74.29 -8.255
HOLE 7 -0.1397 -0.1397 0.0
UNIT I5
COM='TRIGA ELEMENTS INI Top Left of 3.38 in x 3.38 in OPENING (SEALED)'
CUBOID 12 1 2P4,2672 2P4.2672 +74.29 -8.255
HOLE 7 -0.1397 +0.1397 0.0
UNIT 16
COM='TRIGA BASKET 3.38 in + 3.38 in CENTER OPENING (SEALED)'
CUBOID 12 1 2P4,.£72 2P4.2672 +74.29 -P.255
UNIT 17
COM='HORIZONTAL E-:" POISON SHEET + WATER'
CUBOID 13 1 2+3.8227 0.3175 0.0 +73.02 -6.995
CUBOID 14 1 2P4.1402 0.3175 0.0 +73.02 -6.985
CUBOID 12 1 2I4.2672 0.3175 0.0 +74.29 -8.255
UNIT 18
COM= 'HORIZONTAL N-: POISON SHEET - WATER'
CUBOID 13 1 2P3.8227 0.3175 0.0 2P34.163
CUHOID 14 1 9P4.1402 0.3175 0.0 2P34.163
CUBOID 12 1 2P4.2672 0.3175 0.0 2P36.703
UNIT 20
COM='CENTER COLUMN OF THREE OPENINGS w/ 0.20 in plate (SEALED)'
AP, PAY 1 -4.2672 -13.5128 -8.255
REPLICATE 2 1 460.7112 20.O0 1
UNIT 21
COM='LEFT OUTSIDE COLUMIO OF TWO OPENDI1GS w/ 0.12 in plate (SEALED)'
AP.Y 2 -4.2672 -0.0292 -4,255
REPLICATE 2 1 0.0 0.3048 2R0.3048 2R0.0 1
UNIT 22
COM='RIGHT OUTSIDE COLUON OF TWO OPENINGS w/ 0.12 in plate (SEALED)'
ARRAy 3 -4.2672 -6.9392 -8.255
REPLICATE 2 1 0.3048 0.0 260.3048 2R0.0 I
UNIT 30
COM= 'NAC-LWT TRIGA BASKET (SEALED)'
CYLINDER 12 1 17.1 +74.29 -4.255
HOLE 20 0.0 0.0 0.0
HOLE 21 -9.2457 0.0 0.0
HOLE 22 +5.2457 00 0.0
CYLINDER 2 1 10.9103 +74.53 -6.690
CYLINDER 6 1 33.4445 +74.93 -8.890
CYLINDER 2 1 36.5150 +74.03 -8.890
CYLINDER 7 1 49.2227 +74.93 -8.890
CYLINDER 2 1 490.421 +74.93 -8.890
CUBOID 8 1 4P121.92 +74.93 -8.890
UNIT 41
COM='TRIGA FUEL ELEMENT'
CYLINDER 21 1 0.6477 2P27.94
CYLINDER 22 0 0.008824 2027.94
CYLINDER 29 1 0.K3434 43.40 -33.04
UNIT 42
COM='HORIZONTAL 2-2 POISON SHEET + WATER'
CUOID 13 1 2+3.-227 0.3175 0.5 39.58 -20.94
CUBOID 14 1 2+4.1403 0.3175 0.0 39.34 -20.94
CUBOID 23 1 2P4.3672 0.3175 0.0 43.48 -33.04
UNIT 45
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COM='DIVIDER CENTER STACK'
CUBOID 2 1 2P4.2672 0.7112 0.0 43.48 -33.04

UNIT 46
COM='DIVIDER OUTSIDE STACK'
CUBOID 2 1 2P4.2672 0.6096 0.0 43.48 -33.04
UNIT 410

COM='TRIGA FUEL ELEMENTS IN AL TUBE, CENTERED'
CYLINDER 23 1 0.80518 43.48 -33.04
HOLE 41 0.0 0.0 0.0
CYLINDER 30 1 0.9525 43.48 -33.04
UNIT 411
COM='TRIGA FUEL ELEMENTS INl AL TUBE, RIGHT'

CYLINDER 23 1 h.8R18 13.48 -33.04
HOLE 41 0.11C7 0.0 0.0
CYLINDER 30 1 0.9525 43.48 -33.04
UNIT 412
COM='TRIGA FUEL ELEMENTS IN AL TUBE, LEFT'
CYLINDER 23 1 0.80518 43.48 -33.04
HOLE 41 -0.1167 0.0 0.0
CYLINDER 30 1 0.q525 43.48 -33.04
UNIT 413
COM='TRIGA FUEL ELEMENTS IN AL TUBE, TOP'
CYLINDER 23 1 0.80518 43.48 -33.04
HOLE 41 0.0 0.1167 0.0
CYLINDER 30 1 0.9125 43.48 -33.04

UNIT 414
COM='TRIGA FUEL ELEMENTS IN AL TUBE, BOTTOM'
CYLINDER 23 1 0.90518 43.48 -33.04
HOLE 41 0.0 -0.1167 0.0

CYLINDER 30 1 0).9525 43.48 -33.04
UNIT 415
COM='TRIGA FUEL ELEMENTS IN AL TUBE, TOP RIGHT'
CYLINDER 23 1 0.60518 43.48 -33.04
HOLE 41 0.0826 0.0826 0.0
CYLINDER 30 1 0.9525 43.48 -33.04
UNIT 416
COM='TRIGA FUEL ELEMENTS IN AL TUBE, TOP LEFT'
CYLINDER 23 1 0.00510 43.48 -33.04
HOLE 41 -0.0826 '1.092C 0.0
CYLINDER 30 1 0.95250 43.48 -33.04
UNIT 417
COM='TRIGA FUEL ELEMENTS IN AL TUBE, BOTTOM RIGHT'
CYLINDER 23 1 0.80518 43.48 -33.04
HOLE 41 0.0826 -0.0826 0.0
CYLINDER 30 1 0.95250 43.48 -33.04
UNIT 418
COM='TRIGA FUEL ELEMENTS IN AL TUBE, BOTTOM LEFT'
CYLINDER 23 1 0.80510 43.48 -33.04

HOLE 41 -0.0826 -0.0826 0.0
CYLINDER 30 1 0.95250 43.48 -33.04

UNIT 420
COM='AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, CENTER OPENING'
CUBOID 23 1 4P4.1529 43.48 -33.04
HOLE 415 -2.8576 -2.8576 0
HOLE 413 -0.9525 -2.8576 0
HOLE 413 0.9525 -2.8576 0
HOLE 416 2.8576 -2.8576 0
HOLE 411 -2.8576 -0.9525 0
HOLE 415 -0.9525 -0.9525 0
HOLE 416 0.9525 -0.9525 0
HOLE 412 2.8576 -0.9525 0
HOLE 411 -2.8576 0.9525 0
HOLE 417 -0.9525 0.9525 0
HOLE 418 0.9525 0.9525 0
HOLE 412 2.8576 0.9525 0
HOLE 417 -2.8576 2.8576 0
HOLE 414 -0.9525 2.8576
HOLE 414 0.9525 2.8576 0
HOLE 415 2.8576 2.8576 0
CUBOID 23 1 4F4.1529 43.48 -33.04
' CHECK 4.1 CM ABOVE .....................

UNIT 421
COM='AL TUBES WITH TRINA FUEL, IN FUEL INSERT, BOTTOM OPENING'

CUBOID 23 1 4P4.1519 43.48 -33.04
HOLE 415 -2.e576 -2.8570 C

HOLE 413 -8.9525 -2.8570 0
HOLE 413 0.9525 -2.8576 0
HOLE 410 2.8576 -2.8576 0
HOLE 411 -2.8576 -0.9525 0
HOLE 415 -0.9525 -0.9525 0
HOLE 410 0.9525 -0.9525 0
HOLE 412 2.8576 -0.9525 0

HOLE 411 -2.8576 0.9525 0
HOLE 417 -0.9t25 5.9525 0
HOLE 410 0.9525 0.9525 0
HOLE 412 2.057t 0.9525 0

HOLE 417 -2.0570 2.8576 0
HOLE 414 -0.952z 2.857E 0

HOLE 414 0.9525 2.857c 0
HOLE 410 2.8576 2.8576 0

CUBOID 23 1 4F4.1529 43.48 -33.04
1 CHECK 4.1 CM ABOVE.'' ........... ' .......
UNIT 422
COM='AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, TOP OPENING'
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CUBOID 23 1 4P4.1529 43.48 -33.04
HOLE 415 -2.8576 -2.8576 0
HOLE 413 -0.9525 -2.8576 0
HOLE 413 0.9525 -2.8576 0
HOLE 416 2.8576 -2.8576 0
HOLE 411 -2.8576 -0.9525 0
HOLE 415 -0.9525 -0.9525 0
HOLE 414 0.9525 -0.9525
HOLE 412 2.8576 -0.9525 0
HOLE 411 -2.8576 0.9525 0
HOLE 417 -0.9525 0.9525 0
HOLE 418 0.9525 0.9525 0
HOLE 412 2.8576 0.9525 0
HOLE 417 -2.8570 2.8576 0
HOLE 414 -0.9525 2.8576 0
HOLE 414 0.9525 2.8576 0
HOLE 418 2.8576 2.8576 0
CUBOID 23 1 4P4.1529 43.48 -33.04
1 CHECK 4.1 CM ABOVE .......
UNIT 423
COM='AL TUBES WITH TRIGA FUEL, IN FUEL INSERT,
CUBOID 23 1 4P4.1529 43.48 -33.04
HOLE 415 -2.8576 -2.8576 0

BOTTOM LEFT OPENING'

HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE

413
413
416
411
415
416
412
411
417
418
412
417
414
414
418

-0.9525 -2.8576
0.9525 -2.8576
2.8576 -2.8576

-2.8576 -0.9525
-0.9525 -0.9525
0.9525 -0.9525
2.8576 -0.9525

-2.8576 0.9525
-0.9525 0.9525
0.9525 0.9525
2.8576 0.9525

-2.8576 2.8576
-0.9525 2.8576
0.9525 2.8576
2.8576 2.8576

0
0
0

0
0
0
0
0

0
0

0

0

CUBOID 23 1 4P4.1529 43.46 -33.04
1 CHECK 4.1 CM ABOVE.... ..

UNIT 424
COM='AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, TOP LEFT OPENING'
CUBOID 23 1 4P4.1529 43.48 -33.04
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE

415
413
413
416
411
415
416
412
411
417
418
412
417
414
414

-2.8576
-0.9525

0.9525
2.8576

-2.8576
-0. 9525

0.9525
2.8576

-2.8576
-0.9525

0.9525
2.8576

-2.8576
-0.9525

0.9525

-2.8576
-2.8576
-2.8576
-2.8576
-0.9525
-0.9525
-0.9521
-0.9525
0.9525

0.9525
0.9525
0.9525
2.8576

2.8576
2.3576

0
0
0
0

0
0
0
0
0

0
0

0
0

0
0

HOLE 418 2.9576 2.8576
CUBOID 23 1 4P4.1529 43.48 -33.04
' CHECK 4.1 CM ABOVE*......... ......
UNIT 425
COM='AL TUBES WITH TRIGA FUEL, IN FUEL INSERT,
CUBOID 23 0 4P4.1529 43.46 -33.04
HOLE 415 -2.8576 -2.8576 0
HOLE 413 -0.9525 -2.8576 0
HOLE 413 0.9525 -2.8576 0
HOLE 416 2.8576 -2.6576 6
HOLE 411 -2.9576 -0.9525 0
HOLE 415 -0.9525 -0.9525 D
HOLE 416 0.9525 -0.9525 U
HOLE 412 2.8576 -0.9525 0
HOLE 411 -2.8576 0.9525 0
HOLE 417 -0.9525 0.9525 0
HOLE 418 0.9525 0.9525 0
HOLE 412 2.8576 0.9525 0
HOLE 417 -2.8579 2.8576 0
HOLE 414 -0.9525 2.8576 0
HOLE 414 0.9525 2.8576 0
HOLE 418 2.8576 2.8576 0
CUBOTD 23 1 4P4.1529 43.46 -33.04
. CHECK 4.1 CM ABOVE.....................

UNIT 426
COM='AL TUBES WITH TRIGA FUEL, IN FUEL INSERT,
CUBOID 23 1 4P4.1529 43.48 -33.04
HOLE 415 -2.8576 -2.8576 S
HOLE 413 -0.9525 -2.9576 0
HOLE 413 0.9525 -2.9576 0
HOLE 416 2.857t -2.6S76 0
HOLE 411 -2.8576 -0.9525 0
HOLE 415 -0.9525 -0.9525 0
HOLE 416 0.9525 -0.9525 0
HOLE 412 2.8576 -0.9525 0
HOLE 411 -2.8576 0.9525 0
HOLE 417 -0.9525 0.9525 0

BOTTOM RIGHT OPENING'

TOP RIGHT OPENING'
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HOLE 418 0.9525 0.9525 0
HOLE 412 2.8576 0.9525

HOLE 417 -2.8576 2.6576 0
HOLE 414 -0.9525 2.8576 0
HOLE 414 0.9525 2.8576 0
HOLE 418 2.857C. 2.8576 0
CUBOID 23 1 4P4.1529 43.48 -33.04
UNIT 430
COM='FUEL INSERT IN, CENTER OPENING'

CUBOID 22 1 494.2672 42.48 -33.04
UNIT 431
COM= 'FUEL INSERT IN, BHTTOM OPENING'
CUBOD 23 1 494.2672 43.48 -33.04
HOLE 421 0.0 -0.1143 0.0
UNIT 432
CO= 'FUEL INSERT IN, TOP OPENING'
CUBOID 1 2 1 4P4.2072 43.48 -33.04
HOLE 422 5.0 0.1143 0.0
UNIT 433
COMl-FUEL INSERT IN, BOTTOM LEFT OPENING'
CUBOID 23 1 4P4.2672 43.48 -33.04
HOLE 423 -0.1143 -0.1143 0.0
UNIT 434
COM='FUEL INSERT IN, TOP LEFT OPENING'
CUBOID 23 1 4P4.2672 43.48 -33.04
HOLE 424 -0.1143 0.1143 0.0
UNIT 435
C01= 'FUEL INSERT IN, BOTOM RIGHT OPENING'
CUBOID 23 1 44.2672 43.48 -33.04
HOLE 415 0.1143 -0.1143 0.0
UNIT 436
COM='FUEL INSERT IN, TOP RIGHT OPENING'
CUB0ID 23 1 4P4.2672 43.48 -33.04
HOLE 426 0.1143 0.1143 0.0
UNIT 440
COM='CENTER COLUMN OF THREE OPENINGS'
ARRAY 41 -4.2672 -13.512- -33.04
REPLICATE 2 1 4R0.7112 2R0.0 1
UNIT 441
COMN-LEFT OUTSIDE COLUMN OF TWO OPENINGS'
ARRAy 42 -4.2672 -8.8392 -23.04

REPLICATE 2 1 0.0 0.3408 2R0.3408 2R0.0 1

UNIT 442
COM=NRIGHT OUTSIDE COLUW4 OF TWO OPENINGS'
ARRAY 43 -4.2672 -8.8392 -33.04
REPLICATE 2 1 0.3408 0.0 250.3408 2RO.G I
UNIT 450
COM=' 28 TRIGA FUEL ELEMENTS IN EACH LWT BASKET'

CYLINDER 23 1 17.1500 43.4i5 -33.045
HOLE 440 0.0 0.0 0.0
HOLE 441 -9.2457 0.0 0.5
HOLE 442 +9.2457 0.0 0.0
CYLINDER 2 1 18.9103 43.485 -33.045
CYLINDER 26 1 33.4645 43.485 -33.045
CYLINDER 2 1 36.5188 43.485 -33.045

CYLINDER 27 1 49.2227 43.485 -33.045
CYLINDER 2 1 49.8221 43.485 -33.045
CUBOID 26 1 4P121.92 43.485 -33.045
UNIT S0
COM-'SIMPLIFIED LID STRUCTURE NAC-LWT'
CYLINDER 2 1 36.5185 2P14.1351

CYLINDER 8 1 49.8221 2P14.1351
CUBOID 8 1 4P121.92 2P14.1351
UNIT 81
COM-'SIFMPLIFED CASK BOTTOM STRUCTURE NAC-LWT'
CYLINDER 6 1 26.3525 2P3.81
CYLIN ER 2 1 36.6188 +13.97 -12.7
CYLINDER 1 1 49.8221 +13.97 -12.7
CUBOID 0 1 4P121.92 +13.07 -12.7
GLOBAL UNIT 02
COM= 'STACK OF 5 BASKETS IN CASK'
ARRAY 20 -121.92 -121.92 -221.3
END GEOM
READ ARRAY
ARA=AI NU0-I -UY=5 NUZ=I FILL 10 5 16 5 11 END FILL
AP.A=2 UX0=I IIUY-3 NUZ=I FILL 13 6 12 END FILL
APRA=3 003=1 SUY3- NUZ-I FILL 15 6 14 END FILL
ARA=41 NUT-I ` UT-S NUII1 FILL 432 45 430 45 421 END FILL
A.A-42 0U0=1 NUY=3 NU-Z= FILL 436 46 435 END FILL
APA-43 00U:-I 11UY=3 NU-=I FILL 434 46 433 END FILL
APRA-20 NUX1-1 NUY=I NUZ=7 FILL 81 30 3R450 30 80 END FILL
END ARRAY
READ HOUNDS ALL=NIR END BOUNDS
READ PLOT
TTL='Y-Y PLOT OF CASK (CANISTER ELEVATION)'

SCR=YES P5C=-H.AT LPI=10
UA02=1. 0 VON--I .0 NIA.R.=800
3UL=--0(.0 YUL-50.0 ZUL=149. 352
XLR=50.C YLR=-50.0 ZLR=145.352 END
TTL= '3-Y PLOT OF BASKET (CAIJSTER ELEVATION)
SCR=YES PIC-MAT LPI=O10
UAT-=i. VDVI- -I.0 5'26-800
TUL=-17.2 YUL-17.2 ZUL-149.352
TLR-17.2 OLP,-17.2 ZLR=149.352 END
TTL='.-Y PLOT OF BASKET (CAVITY MID PLAN.E)'
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SCR-lES PIC-MAT LPI=IG
UAY-I .0 VDN-- -. 0 NA10-D00
XUL -17.2 YUL=-. Z C UL-=0.
X 7LR-17.2 YLP =-17.2 ZLR=0 .0 END
TTL='N-Y PLOT OF CENTER OPENING (CAIJISTEP ELEVATION)
NCR-YES PI=-MAT LPI=10
U 1E=. 0 VDN=--I 0020=800

UIIL=-7.0 TUL=7.0 LUL=N19.352
X'LR-7.0 YLR=-7.0 ZLR=149.352 END
TTL -'-f PLOT OF PERIPHERAL OPENING (CANISTER ELEVATION)
SC R=YES PIC=MAT LPI=I0
U*=,-i0 VN--I=.0 N4KK=800

DUL-7. 0 YUL 16.0 ZUL=149.352
LR- 70 YLRP4.0 ZLR=149.352 END

TTL- Z PLOT OF BASKET (CENTER OF FUEL ELEMENTS,CANISTER ELEVATION)*
SCR YES PIC=MAT LPI=I0
VA=.1 0 WDN=- 1.0 NA2'-=800
XUL-'.12 YULL-14.0 ZUL=186.69
XLR2. 1 YLR=-. ZLR=II2.014 END
TTL-'Y-Z PLOT OF BASKET (CASK)'
SCR- ES PIC=MAT LPI=10
VAX-1 0 WDN=01 .0 NAI=800
XUL2'2 YUL=-51 UL22.0
XL=2 .12 YLP=+51 ZLR=-220.0
END PLOT
END DATA

SECONDARY MODULE 000008 HAS BEEN CALLED.

MODULE 000008 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 1.38 (SECONDS).

SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 15.38 (SECONDS).

SECONDARY MODULE 000009 HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 309.67 (SECONDS).

MODULE CSAS25 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 327.58 (SECONDS).
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PROBLEM GEOMETRY ""

INFINITE HOMOGEHEOUS MEDIU"4 0
MFUEL 1 MIXTURE NO. OF THE INFINITE HOMOGENEOUS MEDIUM

""SPECIAL PAPRAMETERS

IST) H OPDER OF ANGULAR QUADPATUPE
II14 [IM INNEF ITER ATI ON MAXISMUt-I
ICM 25 OLTER, ITEFATIOIIN PIA'IMLMS
SIF 1.F00,1G(E+00 SIZE FACTOR FOR, SPATIAL MESH
EPS 1. CLUOiUE-G4 OVERALL PROBLEM COIIVEPGENCE
PTC 1. G 4OSGE-GI SCALAS FLUX CONIVERGENICE
BEL 1. 420RE9>+G0 BUCKLING FACTOP
IUS 0 THERMAL ,PSCATTER SCALING
BAT FINE BALANCE TABLE PRINT FLAG

Lf i.O0S000E+00 BUCELIING HEIGHT
DZ 0.O000U0UE+0 BUCKLING DEPTH
IP 11 DIFFSSION COEFFICIENT OPTION
FRD 0 LOGICAL UN1IT NUMBER TO READ FLUX GUESS
FWHR -I LOGICAL UNIT N UMBER TO WRITE FLUX GUESS
MSH 2001 NIBMHER OF INTERVALS FOR, PES. INTGRTNS
MLV 2 MA," LVALUE FOR RES. INTGRTNS
A.S 0 LOGICAL UNIT NIUBER TO WRITE ANIISN LIB
PBS 21 MIXTURE WITH SPECIAL RESONANCE CORRECTION

CYLINDER GEOMETRY FOR SPECIAL RESO AdEF CORRECTION

6. 47755E-1l DIMENSION (LBEAP) FOR SPECIAL PESONANCE CORRECTIONl

DA"ICOFF FACTOR SPECIFICATION
MIXTURE FACTOR,

NAC International 6.6.6-10



NAC-LWT Cask SAR January 2015
Revision 43

TRIGA - PREF. FLOOD CANISTER

.......... DATA LIBRkARY INFOPI4ATION .......

... UNIT VOLUME
* NUMBER DATA SET NAME NAME UNIT FUNICTIOI]

89 G:\scalel3\DATALIB\FT89F0N1 STASIDAPD COMPOSITION LIBRARY

82 G:\scale43\DATALIB\FTS20FO1 CROSS SECTION LIBRARY

11 D:\projects\triga\mev\moddensk\fixu_P_ala\FT SHORT CPOSS SECTION LIBRARY

90 D:\projects\triga\mev\moddernsk\fixu_ Bala\FT INPUT DATA DIRECT ACCESS

STANDARD COMPOSITION LIBRARY DATA

UNIT NUMBER : R9

DATASET NA14E ; G:\scale43\DATALIB\FT89FO01

LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY
637 STAN4DARD COMPOSITIOIIS, 495 NUCLIDES
90 ELEMENTS WITH VARIABLE ISOTOPIC DISTEBUTIONS.

CREATION DATE: 6/30/95

CROSS SECTION LIBRARY DATA

UNIT NUMBER : 82

DATASET NAME : N:\sale43\DATALIB\FT82FRS01

LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARy*Y
BASED ON ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89
LAST UPDATED 08/11/94

L.M.PETRIE - OE.L

........ 0 IO'S WERE USES BEFORE READING KENO V DATA ........

........ 0 IO'S WERE USED READING THE KENO V PARAMETER DATA ........

. ....*........ DATA READING COMPLETED - ... - ......

........ 0 IO'S WEPE USED PREPARING THE KENO V INPUT DATA ........

........ n ID'S WERE USED LOADING THE REND V DATA ........

........ 0 IO'S WERE USED LOADING THE DATA ........

........... 0 IO'S WERE USED CHECKING THE KENO V GEOMETRY DATA
.... RESTART DATA HAS BEEN WRITTEN NI UNIT 9.

........ 0 IO'S WERE USED WRITING THE REND0 V - CSAS DATA ........

........ 0 IO'S WERE USED PROCESSING CSAS INPUT DATA ........
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CODE SYSTEM: SCALE-PC VERSION: 4.3
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VOLUME: ENG
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PRODUCTION CODE: EENOVA
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TRIGA - PREF. FLOOD CANISTER

..* .. NUMERIC PARAMETERS ......

TME MAX'IIMUM PROBLEM TIME (MIN) 170.00o

TBA TIME PER GENERATION (MIN) 2.00

* **GEN NUMBER OF GENERATIONS 203

S PG NUM4BER PER GENERATION 500

(NSK NUMBER OF GENERATIONS TO BE SKIPPED 3 ...

BEG BEGIN4NING GENERATION NUMBER I

RES GENERATIONS BETWEEN CHECKPOINTS 0

.I I NUMBER OF EXTRA I-D CROSS SECTIONS I

NBK NEUTRON BANK SIZE 525

'XNB EXTRA POSITIONS IN NEUTRON BANEK

N FB FISSI ON BANK SIZE 500

XFB EXTRA POSITIONS IN FISSION BANK 0

* ** WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000

WTH WEIGHT HIGH FOR SPLITTING 3.0000

WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

*'* -RND STARTING RAN1DOM NUMBER BB827100015

NBR NUMBER OF D.A. BLOCKS ON UNIT B 200

NL8 LENGTH OF D.A. BLOCKS ON UNIT 8 512

ADJ MODE OF CALCULATION FORWARD

* - INPUT DATA WRITTEN ON RESTART UNIT NO

* **BINARY DATA INTERFACE YES

NAC International 6.6.6-14



NAC-LWT Cask SAR
Revision 43

January 2015

TRIGA - PREF. FLOOD CANISTER

... ...... * LOGICAL PARAMETERS ......

RUN

FLX

SMU

MKU

CKU

UMU

MKH

CKH

FMH

HHL

XSI

XS2

EAP

PKI

PID

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE M4ATPIX K-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT NUMBER

PRINT FISS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT FISS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT I-U MIXTURE X-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE ANGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA 1-D CROSS SECTIONS

YES

NiO

NO

NO

NO

NO

NO

NO

110

NO

NO

NO

NO

NO

NO

NO

PLT

FDN

TUB

MKP

CKP

FMP

MKA

CKA

FMA

HAL

FAR

GAS

PAX

PWT

PGM

BUG

TRK

PLOT PICTURE MAP(S) NO1

COMPUTE FISSION DENSITIES TO

COMPUTE NU-BAR & AVG FISSION GROUP YES

COMPUTE MATRIX K-EFF BY UNIT LOCATION O10

COMPUTE COFACTOR K-EFF BY UNIT LOCATION NO

PRINT FISS PROD MATRIX BY UNIT LOCATION NO

COMPUTE MATRIX K-EFF BY ARRAY NUMBER NO *

COMPUTE COFACTOR K-EFF BY ARRAY NUMBER NO

PRINT FISS PROD MATRIX BY ARRAY NUMBER NO

COLLECT MATRIX BY HIGHEST ARRAY LEVEL NO

PRINT FIS. A14D ABS. BY REGION NO

PRINT FAR BY GROUP NO

PRINT XSEC-ALBEDO CORRELATION TABLES NO

PRINT WEIGHT AVERAGE ARRAY NO1

PRINT INPUT GEOMETRY NO -

PRINT DEBUG INFORMATION NOI.

PRINT TRACKING INFORMATION NO10

PARAMETER INPUT COMPLETED

........ 0 IO'S WERE USED READING THE PARAMETER DATA ........

. . .... - DATA READING COMPLETED. . . .
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TRIGA - PREF. FLOOD CANIISTER

A.DDITIONAL. . .F . . ..T. . .

* *" •**ADDITIONAL INFORMATION .. *.... ...

NUMBER OF ENERGY GROUPS 27

NO. OF FISSION SPECTRUM SOURCE GROUP 1

NO. OF SCATTERING ANGLES IN ESECS 2

ENTRIES/NEUTRON IN THE NEUTRON BANK 26

ENTRIES/NEUTRON IN THE FISSION BANK

NUMBER OF MIXTURES USED

NUMBER OF BIAS ID'S USED

NUMBER OF DIFFERENTIAL ALBEDOS USED

TOTAL INPUT GEOMETRY REGIONS

NUMBER OF GEOMETRY REGIONS USED

LARGEST GEOMETRY UNIT NUMBER

LARGEST ARRAY NUMBER

19

15

1

0

100

87

450

43

USE LATTICE GEOMETRY

GLOBAL ARSAY NUMBER

NSMBER OF UNITS IN THE GLOBAL S

NUMBER OF UNITS IN THE GLOBAL Y

NUMBER OF UNITS IN THE GLOBAL Z

USE A GLOBAL REFLECTOR

USE NESTED HOLES

NUMBER OF HOLES

MAX.IMUM HOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAXIMUM ARRAY NESTING LEVEL

DIR.

DIE.

DIR.

YES

2A

7

YES

YES

140

4

YES

-7

X BOUNDARY CONDITION MIR -X BOUNDARY CONDITION MISR

* +Y BOUNDARY CONDITION MIS -Y BOUNDARY CONDITION MIR

S+Z BOUNDARY CONDITION MIR -Z BOUNDARY CONDITION MIR

** * ** * ** * * ** * ** * * ** * ** * * ** * ** * * ** **...** * ** **......... .. . . . . . .. . . . . . . ....... ... .. .. .. .. ..

ARRAY UNITS IN UNITS IN UNITS IN NESTING
NUMBER ' DIR. Y DIR. Z DIR. LEVEL

I* I 5 1 2 *

* i 3 1 2

23 3 1 2 *

2S0 GLOBAL 1 1 7 1

41 1 5 2

S 42 1 3 1 2

43 1 3 1 2

........ 0 IO'S WERE USED LOADING THE DATA ........
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IMEDIA BIAS
HU4 IDREGION

TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT 1

TRIGA FUEL (SMEARED)

1 CYLINDER 1 1 RADIUS = 3.9623 -Z = 60.959 -Z = 1.OOOSE-03 CENTERLINE IS AT X S. 00000 Y = 0.00000

----- UNIT

3.38 IN WIDTH / 0.28 IN THICKNESS DIVIDER CENTER STACK (SEALED)

I CUBOID 2 1 +X - 4.2612 -y = -4.2672 +Y

5

0.71120 -Y = 0.00000 'Z 74.290 -Z = -8.2550

----- UNIT 6

3.38 IN WIDTH / 0.24 IN THICKNESS DIVIDER OUTSIDE STACK (SEALED)

I CUBOID 1 I +X - 4.2672 -X = -4.2672 +Y 0.60960 -Y = 0.00000 +Z 74.290 -Z = -8.2550

UNIT

SEALED CAN'ISTER

1 CYLINDER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

3 1

1

2 1

12 1

PADDI US

AT X

RADIUS

PRADIUS

3.9624

0. 00000

4.1275

4.1275

+Z

Y

+7

+Z

60.960

0.00000

63.500

74.290

-Z

Z

-Z

-Z

0.00000

0.00000

-1.2700

-8. 2550

CENTERLINE IS AT K = 0.00000

IS UNIT NUMBER I

CENTERLINE IS AT X = 0.00000

CENTEPLI1E IS AT X = 0.00000

Y = 0.00000

Y = O. O0000

Y = 0. U.000

----- UNIT I0

TRIGA ELEMENTS IN TOP OF 3.38 IN X 3.38 IN OPENING (SEALED)

I CUBOID 12 1 +0 = 4.2672 -X = -4.2672 +Y = 4.2672 -Y = -4.2072 +7 = 74.290

HOLE NU14BER 2 AT E = 0.00000 Y = 0.13970 Z = 0'.00000 IS UNIT NUMBER 7

-Z = -8.2550

UNIT 11

TRIGA ELEMENTS III BOTTOM OF 3.30 IN 0 3.38 IN OPENING (SEALED)

1 CUBOID 12 1 +X - 4.2671 -X = -4.2672 +Y = 4.2672 -Y = -4.2671 +Z = 74.290 -Z = -8.2550

HOLE NUMBER 3 AT X - 0.00000 Y -- 0.13970 Z = 0..00000 IS UNIT NUMBE
TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

:R 7

REGION NUM ID

UNIT 12

TRIGA ELEMENTS IN BOTTOM RIGHT OF 3.38 IN E 3.38 IN OPENING (SEALED)

I CUBOID 12 1 +- - 4.2C72 -X - -4.2672 +Y = 4.2C72

HOLE IUMIBER 4 AT X - 0.13970 Y =-0.13970 Z = 0. 000OO

-Y = -4.2672

IS UNIT NUMBER

+Z = 74.250 -Z = -4.250

7

UNIT 13 -----

TRIGA ELEMENTS IN TOP RIGHT OF 3.38 IN X 3.38 IN OPENING (SEALED)

I CUBOID 11 1 +0 - 4.2672 -X - -4.2672 +Y - 4.2672 -Y = -4.2r72 -Z = 74.200

HOLE (-UMBER 5 AT X = 0.13970 Y = 0.13970 Z = 0.0100 IS UNIT UNNBER 7

-Z = -8.2,50,

UNIT 14 -----

TRIGA ELEMENTS IN) BOTTOM LEFT OF 7.38 IN X 3.38 IN OPENING (SEALED)

1 CUBOID 12 1 +: = 4.2672 -X - -4.2672 +Y = 4.2672

HOLE INUBER I AT X =-0.13970 Y =-0.13970 Z = 0.00000

----- UNIT 15 -----

TRIGA ELEMENTS III TOP LEFT OF 3.30 IN X 3.38 IN OPENING (SEALED)

I CUBOID 12 1 +X = 4.2672 -X = -4.2672 +Y = 4.2672

-Y = -4.2672

IS UNIT NUMBER

+Z = 74.2(00 -Z = -8.2550

-7 = -4.2072 +Z = 74.290 -Z = -8.2550
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HOLE NUMBER 7 AT X Y-.37 S 1 0.13970 Z = 0.00000 IS UNIT NUMBER 7

- -- UNIT 10 -- -

TRIGA BASKET 3.38 IN X 3.38 IN CENTER OPENING (SEALED)

1 CUBOID 12 1 +:ý = 4.2C72 -X = -4.2672 +Y = 4.2672 - = -4.2(72 '2 = 74.290 -Z = -8.2550

----- UNIT 20 EXTERNAL TO LATTICE 1 -----

CENTER COLUMNI OF THREE OPENINGS W/ 0.28 IN PLATE (SEALED)

1 ARRAY NUMBER 1 +0 4.2672 -X - -4.2672 +Y = 13.513 -Y = -13.513

2 CUBOID 2 1 +0 = 4.9784 -:: -4.9784 +Y - 14.224 -Y = -14.224
TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIFTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

+Z = 74.290 -Z = -8.H550

+Z = 74.290) -Z = -8.2550

REGION NUM ID

LEFT OUTSIDE COLUNIR OF TWO OPENINGS

I ARRAY NUMBER - +0 =

2 003O1D 2 1 +0 =

----- UNIT 21 EXTERNAL TO LATTICE 2 -----

W/ 0.12 IN PLATE (SEALED)

4.2C72 -X = -4.2672 +Y = e.8392 -Y = -8.8392

4.2672 -X - -4.5720 +Y = 9.1440 -Y = -9.1440

+Z = 74.290 -Z = -8.2550

+Z = 74.290 -Z = -8.2550

----- UNIT 22 EXTERNAL TO LATTICE 3

RIGHT OUTSIDE COLUMN OF TWO OPE

1 ARRPY NUMBER 3

- CUBOID 2 1

NAC-LWT TRIGA BASKET (SEALED)

ENINGS W/ 0.12 IN PLATE (SEALED)

+' = 4.2672 -X = -4.2672

+X = 4.5720 -X = -4.2672

8.8392

9.1440

-Y

-y

-8.8392 +Z = 74.290

-.21440 +Z = 74.290

-Z = -8.2550

-Z = -8.2550,

----- UNIT 30

1 CYLINDER

HOLE JUMBES

HOLE NUMBER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CUBOID

12

8

9

10

2

6

2

7

8

I RADIUS

AT X

AT 0

AT X

1 RADIUS

I PADIUS

1 RADIUS

1 PADIUS

1 RADIUS

1 +X

17.100

0. 0 r)0 0o

-9.2457

9.2457

18.910

33.465

36.519

49.223

49.822

121.92

+Z

Y

Y

+Z

+Z

+Z

+Z

+Z

74.290

'.0000

0.00000

0.00000

74 .930

74.930

74.93BI

74.930

74.930

-121.92

-Z

Z

-

Z

-Z

-Z

-Z

-Z

-Z

+Y

-8. 2550

0. 00000

0. 00000
-9.89900

-8.8900

-8.8900

-8.8900

-8.8900

-2.1800

121].92

CENTERLONE IS AT n = 0.00000

IS UNIT NUIBER 20

IS UNIT NUMBER 21

IS UNIT NUMBER 22

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT 0 = 0.00000

CENTERLINE IS AT ' = 0.00000

CENTERLINE IS AT 0 = 0.00000

CENTERLINE IS AT X = 0.00000

-Y - -121.92 7Z = 74.930

Y = 0.00000

Y = 0.0D0000

y = 0.0o000

Y = 0.00000

Y = 0.O00000

Y = 0. 00000

-2 = -8.8900

UNIT 41

TRIGA FUEL ELEMENT

1 CYLINDER

- CYLINDER

- CYLINDER

21

22

I

1

1

RADIUS

RADIUS

0.64770

0.68834

0.68834
TRIGA

-Z - 27.940 -7 - -27.940 CENTERLINE IS AT 0

+Z = 27.940 -Z - -27.940 CENTERLINE IS AT X

+Z = 43.480 -Z - -33.040 CENTERLINE IS AT X
- PREF. FLOOD CANIISTER

= 0.U00000

= 0.00000

Y = 0.00000

y = 0.00000

Y = 0.00000

MEDIA BIAS
NUM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

UNIT 45

DIVIDER CENTER STACK

I CUBOID 2 1 +E = 4.2F72 -0 = -4.2r72 +Y - 0.71120 -Y - O.U0000 +Z = 43.480 -Z = -33.1040

-UNIT 46

DIVIDER OUTSIDE STACK

1 CUBOID 2 1 +0 = 4.2672 -0 - -4.2672 +y - 0.60960 -" = 0.00000 +Z = 43.480 -Z = -33.040
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UNIT 80 ---

SIMPLIFIED LID STRUCTURE IIAC-LWT

1 CYLINDER 2 1 RADIUS

- CYLINDER 8 1 RADIUS

3 CUBOID 8 1 +2

36.519

49.822

121.92

+Z = 14.135

+Z = 14.135

-X = -121.92

-Z = -14.135 CENTERLINE IS AT

-Z = -14 .135 CENTERLINE IS AT

+Y = 121.92 -Y = -121.92

0. 00000

0. 10000

14.135

Y = 0.00000

- = -. 50135

-Z = -14.135

SIMPLIFIED CASK

I CYLINDER

2 CYLINDER

3 CYLINDER

4 CUBOID

BOTTOM STRUCTURE NAC-LWT

K I RADIUS = 26.353

2 1 RADIUS = 36.619

8 1 RPADIUS - 49.822

8 1 + 1 - 121.92

+Z

+Z

+Z

-,

----- UNIT S1 -----

3.8100 -Z = -3.8100

13.970 -Z = -12.700

13.970 -Z = -12.700

-121.92 +Y = 121.92

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

-Y = -121.92

0.00000

0. 08800

0. 00000

13. 975

Y = 0.00000

Y = 0.00000

-Z = -12.700

*. ÷*÷.*. +* ....... ÷ GLOBAL - ..... -. 1-*......
----- UNIT 82 EXTERNAL TO LATTICE 20 -----

STACK OF 5 BASKETS IN CASK

I AFPAY NUMBER 20 +x - 121.92 -Y = -121.92 +Y = 121.92 -Y = -121.92 'Z = 230.E7 -Z = -221.30

UIT 411 ---

TRIGA FUEL ELEMENTS IN AL TUBE, RIGHT

1 CYLINDER

HOLE NUMBER

2 CYLINDER

23 1 RADIUS = 0.80518 +Z = 43.480 -Z = -33.040 CENTERLINE IS AT

12 AT X = 0.11670 Y - 0.00000 Z = 0.00000 IS UNIT NUMBER

30 1 RADIUS = 0.95250 +Z 43.480 -Z = -33.040 CENTERLINE IS AT
TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOB THOSE UNITS UTILIZED IN THIS PROBLEM
21M I D

X = 0.00000

41

= 0.00000

Y = 0.00000

y = .00OOu

REGION

----- UNIT 412 -----

TRIGA FUEL ELEMENTS

1 CYLINDER

HOLE NUMBER

2 CYLINDER

IN AL TUBE, LEFT

23 1 RADIUS = 0.80518

13 AT ": =-0.11670

30 1 RADIUS = 0.95250

+Z

Y

+Z

43.480

0.00000

43.480

-Z = -33.040

Z = 0.00000

-Z = -33.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

X O.O00tl

41

0= . 00000

Y = 0.00000

Y = 0.00000

UNIT 413

TRIGA FUEL ELEMENTS IN AL TUBE, TOP

I CYLINDER 23 1 RADIUS - 0.80518

HOLE NUMBER 14 AT X = 0.00000

CYLINDER 30 1 RADIUS = 0.95250

+Z

Y

43.480

0.11670

43.480

-Z = -33.040 CENTERLINE IS AT

Z = 0.00000 IS UNIT NUMBER

-Z = -33.040 CENTERLIIIE IS AT

= 0.00000

41

= n.00050

Y = 0.00000

= 0.00+00

UNIT 414 --

TRIGA FUEL ELEMENTS

I CYLINDER

HOLE NUMBER

2 CYLINDER

TRIOA FUEL ELEMENTS

I CYLINDER

HOLE I'UMBER

2 CYLINDER

IN AL TUBE, BOTTOM

23 1 PADIUS - 0.80518

15 AT X - 0.00000

30 1 RADIUS = 0.95250

'z

Y

+Z

43.480

=-0.11670

43.480

-Z = -33.040

Z = 0. 00000

-Z = -33.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

= 0.00000

41

X = 0 . 011)000

Y = 0.00000

Y = 0.00000

-- UNIT 415

IN AL TUBE, TOP RIGHT

23 1 RADIUS - 0.80518 +Z

1 AT X = 8.26000E-02 Y

30 1 RADIUS = 0.95250 +Z

43.480

8.26000E-02

43.480

-Z = -33.040

Z = 0.0000

-2 - -33.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

X = 0.000000

41

X' = 0.800U00

= = 0.U0000

Y = 0.00000

UNIT 410 -----

TRIOA FUEL ELEMENTS IN AL TUBE, TOP LEFT

0
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I CYLINDER

HOLE NUMBER

CYLINDER

23 1 RADIUS

17 AT:

30 1 RADIUS

- 0.80518 +Z = 43.480 -Z = -33.040 CENTERLINE IS AT

* -- 8.260O0E-02 Y = 8.26000E-02 Z = 0.00000 IS UNIT NUMBER

S= .95250 +Z = 43.480 -Z = -33.040 CENTERLINE IS AT
TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

X = 0.100000

41

0. 0000

Y = 0.100000

Y = 0.00000

MEDIA BIAS

HUM IDREGION

----- UNIT 417

TRIGA FUEL ELEMENTS IN AL TUBE, BOTTOM RIGHT

I CYLINDER 23 1 RADIUS = 0.8058 +Z = 43.480 -Z = -33.040

HOLE N.UMIBER 18 AT X - 8.26000E-02 Y =-8.26000E-02 Z = 0.00000

2 CYLINDER 30 1 P-ADIUS = 0.95250 +Z = 43.480 -Z = -33.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

X = 0.00000

41

X = 0.00000

Y 0.00000

Y = 0.00000

----- UNIT 418 -----

TRIGA FUEL ELEMENTS IN AL TUBE, BOTTOM LEFT

I CYLINDER 23 1 RADIUS - 0.80518 +Z = 43.480 -Z = -33.040 CENTERLINE IS AT

HOLE IU14BER 19 AT X =-8.26000E-02 Y =-8.26000E-02 Z = 0.00000 IS UNIT NUMBER

- CYLINDER 30 1 PADIUS = 0.95250 +Z = 43.480 -Z = -33.040 CENTERLINE IS AT

TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

= 0.00000

41

X = 0.00000

Y = 0.00000

Y = 0.00000

REGION NUM ID

- UNIT 421 -----

AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, BOTTOM OPENING

I CUBOID

HOLE N.UJMBER

HOLE NUMBER

HOLE N.UJMBER

HOLE NUMBER

HOLE NUMBER

HOLE 1IUMBER

HOLE N.UMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE IIUMBER

HOLE INUMBER

HOLE NIJMBER

HOLE NIUlMBER

HOLE NUMBER

HOLE N.UMBER

- CUBOID

23

3E

37

38

39

40

41

42

43

44

45

46

47

45

49

50

51

23

'x

AT X.

AT X

AT X2

AT X

AT X

AT X

AT X

AT >E

AT X

AT X'

AT X

AT X

AT '1

AT X'

AT X

AT X

+E:

= 4.1529

= -2.857r

-- 0. 95250

- 0.95250

= 2.8576

= -2.8576

=-0. 95250

= 0.95250

= 2.8576

- -2.8576

=-0. 95250

= 0.95250

= 2.8576

= -2.8576

-- 0. 95250

- 0.95250

- 2.8576

= 4.1529
TRIGA

-x = -4.1529

Y - --2.8576

Y - -2.8576

Y = -2.8576

Y - -2.8576

Y =-0.95250

Y =-0.95250

0 =-0. 95250

Y =-0.95250

Y= 0.95250

Y - 0.95250

Y = 0.95250

Y- 0.95250

Y - 2.8570

0- 2.857C

y= 2.8576

O = 2.0576

+Y

0Z
Z

Z

Z

Z

Z

Z

Z

Z

Z

4.1529

. 00000

0. 00000

0.00000

0.00000

0. 00000

0. 00000

0. 00000

0. 00000

0. 00000

0.00000

0. 00000

0. 00000

0. 00000

0. 00000

0. 00000

0. 00000

-Y = -4.1529

IS UNIT NOUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NFUMBER

IS UNIT NUMBER

IS UNIIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -4.1529

+Z =

415

413

413

416

411

415

416

412

411

417

418

412

417

414

414

418

+Z =

43.480 -Z = -33.040

-X = -4.1529 +Y = 4.1529
PREF. FLOOD CA'I1STER

43.460 -Z = -33.040

MEDIA BIAS
NUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT 422 -----

AL TUBES WITH TRIGA FUEL,

1 CUBOID 23 1

HOLE NUL4BER 52

HOLE NTUMBER 53

HOLE NIUMBER 54

HOLE NUMBER 5q

IN FUEL INSERT, TOP OPENING

+;,: = 4.1529 -:x = -4.1529

AT X = -2.857C Y - -2.857c

AT X -- 0.95250 YT= -2.857C

AT . = 0.95250 Y = -2.8576

AT X = 2.8576 Y - -2.8576

+Y

Z

Z

4.1529

0. 00000

0. 00000

0. 00000

0. 00000

-Y = -4.1529

IS UNIT N114BER

IS UNIT NU4BER

IS UNIT NUM-IBER

IS UNIT NUMBEE

+Z = 43.480 -Z = -33.040

415

413

413

416
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HOLE NUIM-BBER 56

HOLE NUMBER 57

HOLE NOUMIBER 58

HOLE NUMBEER 59

HOLE NUMBER 60

HOLE NUMBER 61

HOLE NUMBER 62

HOLE NUMBER 63

HOLE NUMBER 64

HOLE NUMBER 65

HOLE NUMBER 66

HOLE NUMBER 67

2 CUBOID 23 1

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT :

AT

= -2.8576 Y =-H.95250 Z = 0.0000 IS UNIT NIUMBER 411

=-0.9HE250 Y =-0.95250 C , 0. 0oH0 IS UNIT LIIMBERE 411

= 0.5505250 = 0.00000 IS UNIT NUMBER 41C

= 2.8576 Y =-0.95250 Z = 0.0HOf) IS UNIT NUMBER 412

= -2.8576 Y = 0.95250 Z - 0.€1000CI IS UNIT NUMBER 411

=-0. 95250 Y = 0.95250 Z 0.00000 IS UNIT NUMBER 417

0= .95250 Y = 0.95250 Z = 0.00000 IS UNIT NUMBER 418

I = 2.8576 Y = 0.95250 Z = 0.00000 IS UNIT NUMBER 412

= -2.8576 Y = 2.8576 Z = 0.00000 IS UNIT NUMBER 417

=-0.95250 Y = 2.8576 Z = 0.0008H 0 IS UNIT NUMBER 414

"= 0.5250 Y = 2.8576 Z = 0.00400 IS UNIT NUM4BER 414

= 2.8576 Y = 2.8576 Z 0.00000 IS UNIT NUMBER 418

= 4.1529 -X = -4.1529 +Y = 4.1529 -Y = -4.1529 +1 - 43.480 -Z = -33.040
TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEMMEDIA BIAS
NUM IDREGI O1

----- UNIT 423

AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, BOTTOM LEFT OPENING

1 CUBOID 23 1 +X = 4.1529 -X = -4.1529 +Y = 4.1029 -Y = -4.1529 +7 - 43.480 -Z = -33.040

HOLE NUMIIBER 68 AT 0 = -2.8576 Y = -2.8576 Z = 0.000040 IS U1I4T NUMBER 415

HOLE NUMBER 69 AT X =-0. 95250 Y = -2.8576 Z = 0.00000 IS UNIT NUMBER 413

HOLE NUMBER 70 AT 2 = 0.95250 Y = -2.8576 Z = 0.00000 IS UNIT NUMBER 413

HOLE NUMBER 71 AT X = 2.8576 Y = -2.8576 Z = 0.00000 IS UNIT NUMBER 416

HOLE NUMBER 72 AT X = -2.8576 Y =-0.95250 Z = 0.00000 IS UNIT NUMBER 4i1

HOLE NUMBER 73 AT X =-0.95250 Y =-0.95250 Z = 0.o0000 IS UNIT NUMBER 415

HOLE OIMUBER 74 AT X = 0.95250 Y =-0.95250 Z = 0.00000 IS UNIT NUMBER 41E

HOLE INUMBER 75 AT X = 2.9570 Y =-0.95250 Z = 0.00000 IS UNIT NUMBER 412

HOLE NUMBER 76 AT Y = -2.0576 Y = 0.95250 Z = 4.0000 IS UINIT NUMBER 411

HOLE NUMBER 77 AT X =-0.9,250 Y = 0.95250 Z = 0.00000 IS UNIT NUMBER 417

HOLE NUMBER 78 AT X = 0.95250 Y = 0.95250 Z - 0.00000 IS UNIT NUMBER 418

HOLE INUMBER 79 AT " = 2.e576 Y = 0.95250 Z = 0.00000 IS UNIT NUMBER 412

HOLE NUMBER 80 AT X = -2.8576 Y = 2.8576 Z = 0.00000 IS UNIT NUMBER 417

HOLE NUMBER 81 AT X =-0.95250 Y = 2.8576 Z = 0.00000 IS UNIT NUMBER 414

HOLE IJUMBER 82 AT 2 - 0.95250 Y = 2.8576 Z - C0.00000 IS UNIT NUMBER 414

HOLE NUrMBER 83 AT Z = 2.3576 Y = 2.8576 Z = 0.00000 IS UNIT NUMBER 410

- CUBOIS 23 1 +Y = 4.1529 -X = -4.1529 +y = 4.1528 -Y = -4.1529 +2 - 43.480 -Z = -33.040
TPIGA - REF. FLOOD CA.IISTEB

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION NUM ID

UNIT 424 -----

AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, TOP LEFT OPENING

I CUBOID 23 1 +: = 4.1529 -X = -4.1529 +Y- 4.1529 -Y = -4.152q +Z - 43.480

HOLE NIUMBER 84 AT S - -2.8576 Y = -2.8576 Z - 0.00000 IS UNIT NUMBER 415

HOLE NUMBER 85 AT X =-U.95250 Y = -2.8576 Z = 0.00000 IS UNIT NUMBER 413

HOLE NUMBER 8H AT X = 0.9525, Y = -2.0576 2 = 0.000n0 IN UNIT NUMBER 413

HOLE NIUSHER 87 AT X' = 2.8576 Y = -1.6576 2 - 0.010000 IS UNIT NIUBEF 410

HOLE NUMBER 86 AT X = -2.8576 Y =-0.95250 Z = 0.00000 IS NIiT NUMBEP 411

HOLE NUMBER 89 AT " =-0.95250 Y =-0.95250 Z = 0.00000 IS UNIT NUMBER 415

-Z = -33.040
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HOLE NUMBER 9'0

HOLE NUMBER 9I

HOLE IURIBER 92

HOLE NJUMBER 93

HOLE NUMBER 94

HOLE NUMBER 95

HOLE NUMBER 96

HOLE N•uMBER 97

HOLE N•U4BER 98

HOLE NUMBER 99

2 CUBO9Ir 23 1

AT X = 0.95250 =-.95250 Z .0000 IS UNIT NUMBER 416

AT 2 = 2.-957 Y =-0.95250 Z 9. 900001 IS UNIT NUMBER 412

AT Z -2.6576 Y 95250 Z -0.00000o94 IS UNIT NUMBER 411

AT V =-).952 5( Y = 0.9525c Z 9. 9 IS UNIT NUMBER 417

AT -: 0.-95250 Y = .95250 Z 9 0.00000 IS UNIT NUMBER 418

AT X = 2.8576 Y = 0.95250 Z U.00000 IS UNIT NUMBER 412

AT " = -2.8576 Y = 2.8576 Z 0.50000 15 UNIT NUMBER 417

AT X -- 0.95250 Y = 2.8576 Z 0 9.90000 IS UNIT NUMBER 414

AT X = 0.95250 Y = 2.8576 Z 0.00000 IS UNIT NUMBER 414

AT X = 2.8576 Y = 2.8576 Z = 9.00009 IS UNIT NUMBER 418

+x = 4.1529 -X = -4.1529 +Y = 4.1529 -Y = -4.1529 +Z = 43.489 -Z = -33.040

TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEMMEDIA BIAS
NUM IDREGION

----- UNIT 425 -----

AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, BOTTOM RIGHT OPENING

1 CUBOID 23 1 +4 = 4.1529 -X = -4.1529 +Y = 4.1529 -Y = -4.1529 +Z = 43.480 -Z = -33.040

HOLE NUMBER 100 AT ' = -2.8576 Y = -2.8576 Z = 0.00000 IS UNIT NUMBER 415

HOLE NUMBER 101 AT X -- 0.95250 Y = -2.8576 Z = 0.00000 IS UNIT NUMBER 413

HOLE NIB49ER 102 AT X = 0.95250 Y = -2.857e Z = r.99900 IS UNIT NUMBER 413

HOLE NUMBER 103 AT ' = 2.8576 Y = -2.8576 Z - 9.00000 IS UNIT NUMBER 416

HOLE NUMBER 104 AT S = -2.8576 Y =-0.95250 Z 0.00000 IS UNIT NUMBER 411

HOLE NUMBER 105 AT 5 =--.95250 9 =-0.95250 2 = 0.00000 IS UNIT NUM4BER 415

HOLE NUMBER 106 AT X = 0.95250 Y =-0.95250 Z 0.00099 IS UNIT NUMBER 416

HOLE NIUMER 107 AT E = 2.9576 Y =-0.95250 Z 0.00099 IS UNIT NUMBER 412

HOLE NUMBER 108 AT X = -2.P576 Y = 0.95250 1 = 0.00000 IS UNIT NUMBER 411

HOLE UI.IBER 109 AT X =-0.95250 Y = 9.95250 1 = 9.00000 IS UNIT NUMBER 417

HOLE NIIMBER 119 AT X = 0.9525c9 Y = 9.95250 Z - 9.09999 IS UNIT NUMBER 418

HOLE NUMBER II1 AT K = 2.9576 C = 0.95250 9 = U.09000 IS UNIT NUMBER 412

HOLE NUMBER 112 AT X = -2.8576 Y = 2.8576 Z - 0.00000 IS UNIT NUMBER 417

HOLE NUJMBER 113 AT X =-0.95250 Y = 2.8576 Z 0.00000 IS UNIT NUMBER 414

HOLE NUMBER 114 AT X = 9.95250 Y = 2.8576 Z 0.00000 IS UNIT NUMBER 414

HOLE NUMBER 115 AT X - 2.8576 Y = 2.8576 1 = 0.00000 IS UNIT NUMBER 418

2 CUBOID 23 I +X = 4.1529 -X = -4.1529 +Y = 4.1529 -Y = -4.1529 +Z = 43.480 -Z = -33.040
TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
NUM IDREGION

-- --- UNIT 429

AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, TOP RIGHT OFENING

1 CUBOID 23 1 +9 = 4.1529 -2 = -4.1529 +Y = 4.1529 -Y = -4.1529 +Z - 43.480 -Z = -33.040

HOLE NUMBER 116 AT S - -2.857C Y = -2.8576 Z = 0.00000 IS UNIT NUMBER 415

HOLE NUMBER 117 AT X -- 0.95250 Y = -2.8576 Z = 0.00000 IS UNIT NUMBER 413

HOLE 9924BER 118 AT :S = 0.95250 Y = -2.8576 Z - 0.00000 IS UNIT NUMBER 413

HOLE NIUMBER 119 AT X = V 8576 0 = -2.857976 Z 0.00000 IS UNIT NUMBER 416

HOLE NUMBER 120 AT X = -2.8579 Y =-0.95250 2 - 0.99999 IS UNIT NUMBER 411

HOLE 1919BER 121 AT X -- 9.95299 Y =-0.95'50 2 i.9 0.00( IS UNIT NUMBER 415

HOLE 2214909 922 AT X = 9.9525u Y =-0.95250 Z = 9.00000 IS UNIT NUMBER 416

HOLE NUMBER 123 AT X = 2.579 1 =-Y 95250 Z - 0.0000c IS UNIT NUMBER 412

HOLE NUMBER 124 AT X = -2.9576 Y = 0.95259 Z - 9.990000 IS UNIT NUMBER 411
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HOLE NUMBER

HOLE NUMABER

HOLE EIUMBER

HOLE NUMBER

HOLE IlUMBER

HOLE NIUMBER

HOLE NiUMBER

2 CUBOI1N

125

12F

127

128

129

130

131

23 1

AT

AT E

AT X

AT X

AT N

AT "

AT X

'm

-0.95250

0. 95250

2.;576

-2.8576

-0.95250

0.55250

2.8576

4.1529

Y

Y

Y

Y

Y

Y

-X

0.95250

0.95250

0.95250

2.5576

2. 8576

2.8576

2.6576

-4.1529

Z

Z

7

Z

Z

Z

Z

+Y

0.00000

0.0 '76000

0.00000

0.00000

0.00000

0.00000

0.00000

4.1529

IS UNIT NUMBER

IS UNIT lUMBER

IS UNIT NUMBER

IS UNIT NUM4BER

IS UNIT NUMBER

IS UNIT NUM4BER

IS UNIT NIUMBER

-Y = -4.1529

417

418

412

417

414

414

415

+Z = 43.460 -Z - -33.040

--- UNIT 430

FUEL INSERT IN, CENTER OPENING

S CUBOIN 23 1

FUEL INSEPT IN, BOTTOM OPENING

I CUBOID 23 1

HOLE INUMBER 132 AT

+7 4.2C72 -X = -4.2672 +0 = 4.2672 -Y - -4.2672 -I = 43.480 -Z = -33.040

UNIT 431

4 .2672 -E = -4.2672 +Y - 4.2672 -Y - -4.2672 +Z

IS UNIT NUMBER 42

43.4840 -Z - -33.040

X 0.00000 Y =-0.11431) 2 = 0.500000
TRIGA - PREF. FLOOD CAIJISTER

REGION
MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

NUM I D

----- UNIT 432 -----

FUEL INSERT IN, TOP OPENING

1 CUBOID 23 1

HOLE NIUMBER 133

-x = 4.2672

AT X 0.00000

-X = -4.2672 +Y = 4.2672 -Y = -4.2672 +7 -

Y = 0.11430 Z = 0.00000 1S UNIT NUMBER 422

43.480 -Z - -33.040

UNIT 433 -----

0
FUEL INSERT IN, BOTTOM LEFT OPENING

1 CUBOID 23 1 .7 = 4.2672

HOLE IIUMBER 134 AT X =-0.11430

FUEL INSERT IN, TOP LEFT OPENING

S CUBOID 23 1 +: = 4.2672

HOLE NUMBER 135 AT X =-0.11430

FUEL INSERT IN, BOTOM RIGHT OPENING

I CUBOID 23 1 +X = 4.)672

HOLE NUMBER 136 AT I = 0.11430

FUEL INSERT IN, TOP RIGHT OPENING

1 CUBOID 23 1 +x = 4.2672

HOLE NUMBER 137 AT X = 0.11430

-S = -4.2672 +Y = 4.2672

Y -- 0.11430 Z = 000000

-Y - -4.2672 +Z =

IS UNIT NUMBER 423

43.480 -Z - -33.040

UNIT 434 -----

-X = -4.2672 +Y = 4.2672

Y = 0.11430 Z = 0.00000

----- UNIT 435 ---0 -

-2 = -4.2672 +Y = 4.2672

Y =-0.11430 Z = 0.00000

-Y - -4.2672 +Z =

IS UNIT NUMBER 424

43.480 -Z - -33.040

-Y = -4.2672 +Z =

IS UNIT NUMBER 425

43.480 -Z = -33.040

UNIT 436

-= 4.2672 +Y = 4.2672

Y = 0.11430 Z = 0.00000

-Y - -4.2672 +Z -

IS UNIT NUMBER 426

43.480 -Z - -33.040

CENTER COLUMNI OF THREE OPENINGS

I ARRAY NUMBER 41

2 CUBOID 2 1

----- UNIT 445 EXTERNAL TO LATTICE 41 -----

+S = 4.2672 -X = -4.2672 +Y = 13.513 -Y - -13.513 +Z = 43.460 -Z = -33.040

+7 4.9784 -X = -4.9764 45 - 14.224 -Y - -14.224 +2 = 43.480 -Z = -33.040
TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEMMEDIA BIAS
NUN IDREGION

- UNIT 441 EXTERNAL TO LATTICE 42 -

LEFT OUTSIDE COLUMN OF TWO OPENINGS
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1 ARPAY NUMBER 42

2 CUBOID

+ = 4 .2672

.. = 4 .' 72

-X = -4.'672 +Y = 8.8392 -Y = -8.8392

-x = -4.6080 +Y = 9.1800 -Y = -9.1800

+Z = 43.480

+2 = 43.480

-Z - -33.040

-Z - -33.040

----- UNIT 442 EXTERNAL TO LATTICE 43

RIGHT OUTSIDE COLUMN OF TWO OPENINGS

1 ARRAY NUMBER

2 CUBOID

43 +2 = 4.2672

2 1 +2 4.r080

-X = -4.2672 +Y = 9.8392 -Y = -8.8392 +Z - 43.480

-X = -4.2C72 +Y = 9.1800 -Y - -9.1800 +Z = 43.480

-Z = -33.040

-Z = -33.040

UNIT 45U

28 TRIGA FUEL ELEM4ENTS

1 CYLINDER 23

HOLE NUMBER 139

HOLE NIU4BER 139

HOLE NUMBER 140

2 CYLINDER 2

3 CYLINDER 26

4 CYLINDER 2

5 CYLINDER 27

6 CYLINDER 2

7 CUO3ID 28

IN EACH LWT BASKET

1 RADIUS

AT X.

AT X

AT X

I RADIUS

1 RADIUS

1 RADIUS

1 RADIUS

I RADIUS

1 +.
TRIGA -

17. 150

0. 00000

-0.2457

9.2457

18.910

33.465

30 . 519

49. 223

49.822

+Z =

y0=

y1 =

0 =

+Z =

+Z =

+2 =

+2 =

+Z =

43.485

0.(0000

U. O0000

0.00000

43. 485

43.485

43.495

43. 485

43.485

-Z = -33.045 CENTERLINE IS AT X - 0.0000

Z = 0.00000 IS UNIT NUMBER 440

Z = 0.00000 IS UNIT NUMBER 441

Z = 0.00000 IS UNIT NUMBER 442

-Z = -33.045 CENTERLINE IS AT X = 0.0000

-Z = -33.045 CENTERLINE IS AT " = 0.00000

-Z = -33.045 CENTERLINE IS AT X = 0.10000

-Z = -33.045 CENTERLINE IS AT 0 - 0.00000

-Z = -33.045 CENTERLINE IS AT X = 0.00000

+Y = 121.92 -Y = -121.92 +Z = 43.485

Y = 0.00000

Y

Y

Y

Y

Y

-Z

0. 00000

0. 00000

0. 0 0 000

0. 0000

0. 00000

-33.045= 121.92 -X = -121.92
PREF. FLOOD CANIISTER

UNIT ORIENTATION DESCRIPTION FOR ARRAY I

Z LAYER 1, X COLUMIN 1 TO I LEFT TO RIGHT Y ROW 1 TO 5 BOTTOM TO TOP

11

5

16

5

10

UNIT ORIENTATION DESCRIPTION FOR ARRAY 2

Z LAYER 1, 0 COLUMN 1 TO 1 LEFT TO RIGHT Y ROW I TO 3 BOTTOM TO TOP

12

6

13

UNIT ORIENTATION DESCRIPTION FOR ARRAY 3

Z LAYEP 1, X COLUMN' 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 3 BOTTOM TO TOP

14

6

15
TRIGA - PREF. FLOOD CANISTER

UNIT ORIENTATION DESCRIFTION FOR ARRAY 25

Z LAYEP 1, X COLUMN I TO 1 LEFT TO RIGHT Y ROW I TO 1 BOTTOM TO TOP

81
Z LAYER

3c,
2 LAYER

450
Z LAYER

450
Z LAYER

450
2 LAYER

30
Z LAYER

0 COLUMN.I 1 TO 1 LEFT TO RIGHT Y ROW 1 TO I BOTTOM TO TOP

3, B COLUT411 1 TO I LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

4, 0 COLUMN 1 TO 1 LEFT TO RIGHT Y ROW I TO 1 BOTTOM TO TOP

5, X COLURBI 1 TO I LEFT TO RIGHT Y ROW I TO I BOTTOM TO TOP

0, X COLUMN 1 TO I LEFT TO RIGHT Y ROW I TO I BOTTOM TO TOP

7, 0 COLUMN4 1 TO I LEFT TO RIGHT Y ROW I TO 1 BOTTOM TO TOP

UNIT ORIENTATION DESCRIPTION FOR ARRAY 41
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LEFT TO RIGHT Y ROW I TO 5 BOTTOM TO TOP

45

430

45

432

Z LAYER

435

46

436

Z LAYER

433

46

434

TRIGA - PREF. FLOOD CANISTER

UNIT ORIENTATION DESCRIPTION FOR ARRAY 42

1, X COLUMN I TO 1 LEFT TO RIGHT Y ROW S TO 3 BOTTOM TO TOP

UNIT ORIENTATION DESCRIPTION FOR ARRAY 43

1, X COLUMN• I TO S LEFT TO RIGHT Y ROW 1 TO 3 BOTTOM TO TOP

TRIGA - PREF. FLOOD CANISTER
VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

GEOMETRY
UNIT REGION PEGION

5

6 3

4
5
c

10

11

12

3

13 1 10

14 1 11

is 1 12

16 1 13

SURROUNDING GEOMETRY VOLUMES

20 1 20
2 21

SURROUNDING GEOMETRY VOLUMES

21 1 22
2 23

SURROUNDING GEOMETRY VOLUMES

22 1 24
2 25

30 1 2F.
2 27

3 28
4 29
5 3u
6 31
7 32

41 1 33
2 34
3 35

45 1 39

46 1 40

s0 1 93
2 94

3 95

81 1 96
97

3 98

VOLUME

3.00660E+03 CM''3

5.01021E+S2 CM''3

4.29446E012 C-M'3

2.50244E-01 CM*'3
4.59706E+02 CM''3
9.51335E+02 CM'.3

1.59436E-03 CM'-3

1.59436E+03 CM''3

1.59436E+03 CM''3

1.59436E+03 CM-*3

1.59436E+93 CM-'3

1.59436E+13 4-4'3

6.01225E+3 CM''*3

GEOMETRY REGION

1.90388E+04 CM'*3
4.34218E+03 04''3

GEOMETRY REGION

1.24539E+04 CM''3
8.89567E+02 CM''3

GEOMETRY REGION

1.24539E+04 CM*'3
8.89567E+52 CM-3

2.57606E+54 CM'-3
I.83375E+04 CM''3
2.0072,E+05 CM''3
5.62864E+04 CtM'3
2.86831E+05 CM''3
1.56332E+94 CM''3
4.330132E-S04 CM'3

7.3646HE+01 CM''3
9.q3190E+OY0 CM''3
3.07231E+01 C7."13

4.64451E+02 04-'3

3.98101E+02 CM'*3

I.-8444E+05 CM''3
I.02013E+05 CM':'3
1.4C043E +06 CM' 3

1.66245E+04 1M' '3
9.57376E+04 CM''3
9.56257E+04 CM''3

CUMULATIVE
VOLUME

3.10660E+03 CM*-3

5.01021E+02 CM*'3

4.29446E+02 CM''3

3.0I0695E+03 CM''3
3.40055E+03 CM''3
4.41789E+Y3 CM''3

C.01225E+03 CM1'3

6.01225E603 CM''3

6.01225E+03 CM' 3

6.01225E+03 CM' 3

6.01225E+03 CM''3

6.01225E+03 CM''3

6.01225E+03 CM''3

20 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.90388E504 CM''3
2.-3810E+04 CM''3

22 IS Al ARRAY PLACEMENT BOUNDARY REGION

1.24539E+04 CM''3
1.33435E+04 CM''3

24 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.24539E604 CM*'3
1.33435E044 CM''3

7.50286E+04 CM''3
9.41660E+04 CM''3
2.94694E+05 CM''3
3.51181E+05 CM''3
6.3-011E+05 CM''3
6.53045E+05 CM'*3
4.98377E606 CM''3

7.36468E401 CM143
9.317707E90 CM''3
1.13902E602 CM''3

4.64451E+02 CM''3

3.9580E1+92 CM''3

5.1444E+05 CM' 3
2.20456E05 CM' '3
1.6:089E0+0 CI'M'3

1.062456+04 CM''3
1.12352+E05 CM''3
2.07978E+05 CM' 3
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4 99

SURROUNDING GEOMETRY VOLUMES

82 1 100

411 1 43
2 44

412 1 45
2 46

413 1 47
2 48

414 1 49
2 50

415 1 51
2 52

416 1 53
2 54

417 1 55
2 56

418 1 57
2 58

421 1 61
3 62

422 1 63
2 64

423 1 r5
2 66

424 1 67
2 68

425 1 69
2 7o

426 1 71

2 72

43u 1 73

431 1 74

432 1 75

433 1 76

434 1 77

435 1 76

436 1 79

SURROUNDING GEOMETRY VOLUMES

440 1 RN
8 1

SURROUNDING GEOMETRY VOLUMES

441 1 62
2 83

SURROUNDING GEOMETRY VOLUMES

442 1 e4
2 65

450 1 66
2 87
3 88
4 89
5 90
6 91
7 92

1.37777E+06 CM'-3

GEOMETRY REGION

2.68851E+17 CM*3

4.19496E+S1 CM**3
6.22491E+01 CM''3

4.19496E+01 CM''3
6.22481E+01 CM'3

4.19496E+01 CM-3
6.22481E+01 CM**3

4.19496E+01 CM*'3
6.22481E+01 CM*'3

4.19496E+01 CM"3
6.22481E+01 CM-'3

4.19496E+n1 CM**3
6.422481E+01 CM'*3

4.19496E+01 CM*'3
6.22481E+01 CM÷*3

4.19496E+D1 CM'3
6.22431E+01 CM'M3

1.78924E+03 CM"*3
O.OSOER+U00 CM.'3

1.78924E+03 CM'*3
.S000GSE +00 CM'*3

1.78924E+03 CM''3

0.00000E+00 CM''3

1.78924E+03 CM''3
O.05000E+0U CM'*3

1.78924E+03 CM'-3
0.O0000E0E+0 CM"3

1.78924E+03 CM' 3
P. DY0YSE+0S CM1'3

5.57341E+03 CM**3

2.94576E+02 CM'*3

2.94576E+02 CM''3

2.94576E+02 CM**3

2.94576E+02 CM''3

2.94576E+02 CM''3

2.94576E+02 CM*'3

- GEOMETRY REGION

1.76491E+04 CM''3
4.D2524E+03 CM''3

- GEOMETRY REGION

1.15449E+04 CM''3
9.23913E+02 CM''3

- GEOMETRY REGION

1.15449E+04 C14''3
9.23913E+Y2 'M'-3

2.41027E+04 CM":3
1.52615E+04 CM*'3
1.83270E+05 CM''3
5.13911E+04 CM 3
2.61884E+D5 CM''3
1.42735E+04 CM''3
3.95352E+06 CM''3

1.58574E+06 CM''3

100 IS All ARRAY PLACEMENT BOUNDARY REGION

2.68851E+07 CM''3

1.55851E+02 CM''3
218100E+02 CM*'3

1.55851E+02 CM''3
2.18100E+02 CM''3

1.55851E+02 CM''3
2.18100E+02 CM''3

1.55851E+02 CM''3
2.1Ie10E+Y2 CM''3

1.55851E+02 CM*'3
2.18100Ef02 CM''3

1.55851E+02 CM''3
2.18100E+02 CM''3

1.55851E+02 CM*'3
2.18100E+02 CM*'3

1.55851E+042 CM''3
2.18100E+02 CM''3

5.27883E%03 CM''3
5.27883E÷03 CM' 3

5.27883E+03 CM''3
5.27883E+03 CM''3

5.27883E+03 CM*'3
5.27883E+03 CM*'3

5.27883E+03 CM' 3
5.27883E+03 CM''3

5.27883E+03 CM''3
5.27883E+03 CM''3

5.27883E+03 CM''3
5.27883E+03 CM'*3

5.57341E+03 CM''3

5.57341E+03 CM-3

5.57341E+03 CM''3

5.57341E+03 CM**3

5.57341E+03 CM''3

5.57341E+03 CM''3

5.57341E+03 CM**3

80 IS All ARRAY PLACEMENT BOUNDARY REGION

1.76491E+04 CM''3
2.16744E+04 CM''3

82 IS Al ARRAY PLACEMENT BOUNDARY REGION

1.15449E+04 CM-'3
1.24688E+04 CM**3

84 IS Al ARRAY PLACEMENT BOUNDARY REGION

1.15449E+04 CM**3
1.24688E+04 CM''3

7.07147E+54 CM''3
8.59762E+54 CM''3
2.69247E+05 CM-'3
3.20638E+05 CM''3
5.82522E+05 CM*'3
5.96796E+05 CM:'3
4.55032E+06 CM''3

UNIT

1

5

6

7

10

USES

12

4

REGI OG

1

MIXTURE TOTAL VOLUME

3.R0792E+04 CM''3

2.00408E+03 CM' 3

1.71778E+53 CM''3

3.00293E+00 CM''3
5.51647E+03 CM''3
1.141606E+4 CM'*3

3.18871E+03 CM''3

12 1 3

3 12

2 1 12
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11

12

13

14

15

16

20

22

30

12

12

12

12

12

12

2

2

2

3

6 1

6 1

2

7
2

45

46

80 1 1

2
3

4
481 1f 1

4 1 1

411 36

412 36 1

113 38 1

414 3 1

415 36 1
2

416 36 1

417 36 1

2418 386

421 3 1
2

422 3 1

423 3 1

424 3 1

3.18871E+03 CM-'3

3.18571E+03 CM*'3

3.18471E+02 CM*' 3

3.18871E.03 CM1'3

3.18087]E+03 CM''3

1.20245E+04 CM'-3

3. 807766E+4 CM'-3
8.86436E+03 CM''3

2.49079E+04 CM"3
1.77913E+03 CM1*3

2.49079E+04 CM*"3
1.77913E+03 CM'*'3

-. 15212E+04 CM''3
3.66750E+04 CM*3
4.01456E+05 CM*3

1.12573E+05 CM* "3
5.73661E+05 CM 3
3.12664E+04 CM"3
8.866024E+06 CM'-3

2.1213E2+04 CM"3

2.74519+E03 CM":3

8.84826E+03 CM *3

2.78670E+03 CM*'3

2.38860E+03 CM"43

1.18444E+05 CM''3
1.02013E+05 CM*'3
1.46143E+06 CM*'3

1.66245E+04 CM*'3
9. 57276E+04 CM''3
9.56257E+04 CM*"3
1.37777E+06 CM1.'3

2.688451+07 CM- 3

1.51018E+03 CM'-3
2.24093E+03 CM''3

1.51018E+03 CM*"3
2.24093E+03 CM'3

1.510166+03 CM''2

2.24093E1+3 CM' '3

1.510186+03 CM:'3
2.24093E+03 CM'*3

1.51018E+03 CM-3
2.24098E+03 CM143

1.51018E+03 CM:'3
2.24093E+03 CM'*3

1.510184603 CM''3
2.2409+3E03 CM' '3

1.51010E+03 CM''3
2.24093E+03 CM''3

5.32772E+03 CM''3
0. 0006OE+00 CM')3

5.36772E+6 3 C14"3
0.00000E+00 CM"3

5.36772E+03 CM"3
0.00000E+00 CM'3

5.36772E+03 CM''3
2. 000006'E+ 102 CM0'3

5. 36772E+03 CM''3
0. 000011E+ 00 CM'*3

5.36772E+03 CM'-3
0.00000E+00 CM' '3

1. C7202E+04 CM ''3

8.83729E602 CM''3

8.83729-E02 CM'*3

8.83729E-02 CM''3

425

426

43!

431

432

4233

1

I
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434

435

436

440

441

442

450

3

3

3

2

2

3
4

6
7

23

23

23

23
2

26
2

27
2

28x

8.83729E+02

8.83729E,02

8.837-9E+02

5.29474E+04
1.20757E504

3.46348E+04
2.77174E+03

3.4634E6+04
2.77174E+03

7.23080E+04
4.57845E+04
5.49811E+05
1.54173E+05
7. 85653E+05
4.:2805E+04
1. 18606E+ 7

CM' '3

CM''3

CM' 3

CM* 3CM* '3

CM' '3
CM: '3

CM' '3

CM .'3
CM '3
CM '3
CM*'3

CM* 3
CM' '3

CM' '3

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

1 3.60792E+04 CM''3
2 6.81739E+05 CM''3
3 3.00293E+00 CM''3
6 4.18081E+05 CM''3
7 5.73661E+95 CM''3
8 1.16961E+07 CM''3
2 98.40940E+04 CM''3

21 2.12103E+04 CM''3
22 2.74519E+03 CM''3
23 1.38618E+05 CM' '3
26 5.49811+E05 CM''3
17 7.85653E+05 CM'

t
3

28 1.18606E+07 CM''3
29 6.848266+03 CM' 3
30 1.79275E+04 CM 3

MASS(G)
6.40483E+04
5.39938E+06
2.99744E+00
4.74271E+0C
5.72612E-15
1.16747E-13
9.39219E-16
1.24319E+05
2.20507E+04
1.38365E-15
6.23706E+06
7.84216E-15
1.18389E6-1
3.48149E+04
4.84400E+04

BIASING INFFORMATION

A DEFAULT WEIGHT 0F 0.500 WILL LE USED FOP, ALL BIAS ID'S.

. ....... ...........*** *** ** .... * * ...... ........** ** ** ** *..... **... ...* *. ,, . .... , ÷ * * ....... ... .. .....

........ 0 IO'S WERE USED IN KE140-V BEFORE TRACKING ........

........ 0.02367 MINUTES WERE USED PROCESSING DATA. ........

VOLUME FPA1TION OF FISSILE MATERIAL IN THE CORE= 2.13090E-03

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
+5= 1.21920E+02 -Y=-1.21920E+02 +Y= 1.21920E+02 -Y=-I.21920E6n2 +Z= 2.30870E+02 -Z=-2.21300+E02

THE FLAG TO START NEUTRONS IN THE PEFLECTOR WAS TURNED OFF

6ENO MESUAGE NUMBER K5-105 ''''' WARNING, ONLY 218 INDEPENDENT STARTING POSITIONS WERE GENERATED.

182 ADDITIONAL STARTING POINTS WERE PICKED FROM THE INITAL DISTRIBUTION.

1.79750 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 1.82400 MINUTES.
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GENERATION ELAPSED TIME AVERAGE AVG K-EFF MATRIX MATRIX K-EFF
GENERATION K-EFFECTIVE MINUTES K-EFFECTIVE DEVIATION K-EFFECTIVE DEVIATION

1 8.583K85E-O 10 .1 83533E+500 I. OOOSSE,0O S. GOOOOE+S0 0. 50OOE-+O0 S. 0.0CSOE+0O
KEIO MESSAGE NUMBER 85-132 WAJII4NG .... ONLY 469 INDEPENDENT FISSION POINTS WERE GENERATED

2 8.20013E-O] 1.85267EG00 O.COOO0E+SOD 0.SOS +00 O S. O00OK+00 0. 0000+5E÷00
3 8. 9317K-01 1. 86833E-SN 8. 93171E-01 0. SG0NKOE Sn . 00000E+00 0. S0(00E+UO
4 8.51732E-01 1.88383E+S00 8.72452E-S1 2.07195E-02 O.,O0OSSE+SS 0. O00S0SE+ 00
5 9.k5d89E_-01 1i . +9950NE+0 9. 00597E-01 3. 05583E-02 0. 00000+E+00 0. O0o0OE+80
6 . 56755E-01 1. 916823E÷00S ..89637K-Si 2. 42441E0-2 S. 5050K0SN0 On. SC0 0E+ 0E
7 8. 99010E-O1 I. 93233EK CNO 8.91512E-01 1. 05727E-02 N. 500_1E-o0 0 0. NOOSE+O
8 0. 5O4-5E-N 1.94 983E+00 8.85434E-01 1.r65648KE-N2 0. NN0E-+O 0. 50500KSE+
9 8. 17044E-51 1. 96717EN0 S. 7+N04E-N1 S. 70716E-02 0. 000OK-+C0 S. 0050KG+O0

1 8. 89217E-GD 1. 56367E-+(0 n .77358E-SI 1.40814E-02 S1.OG0'08+0S G.50000E-00
11 8.79461E-N1 2.012OONE+50 8 .77592E-01 1.31262E-02 0. 00CIOE+ 00 0. O5500K-SOE+
12 8.57589E-01 2. 1850EG00 8.75591E-01 1.19096E-02 O.SOOOS0E+SS 0.NNNN .E+OS

13 8.97931KE-S 2.503483E+S0 8.77622E-01 1.506248E-02 S.DOSOOE+.OO O.OND00E+00
14 8.,SGS2K-N1 i.05133E-00 8.79075E-01 i. 01122E-02 .SOOOOOE+0 S.S 0000E+00
15 8.46539E-01 2.06783ES00 8.76572E-01 9.63264E-03 O.S00N0OE+S0 0. C.SnSSE+00

16 8.58684E-01 2.08533E-00 8.75294E-01 9.00916E-03 S.SO0SE-+00 0. 0S000OE+S0
17 8.95472E-01 2.10083E-+-00 8.76639E-01 8.49427E-03 0.S0000E+00 5. O0000E+00
18 8. 72854K-Si 2.116338+0 8.76403E-01 7.94918E-03 S.iOiS0E+00 S. 00000E+00
19 9.52591E-SI 2.13205E+DS 8.77961E-_0 71 . 62778E-03 .SOOOSOE+G0 0.O0OS0E+SS
20 8.69112:-SI 2.14850E+00 8.77469E-01 7.20833E-03 0. OS00E+S0 S.SO000E+O0
21 8.67503E-01 2.16483E+00 8. 76945E-01 I. 83854E-03 O.SO000E+00 0. S000E+0S
22 8. 92655E-01 2.18133EK+00 8. 77730E-I0 6. 53499E-03 O. OOO0E+00 0. 00000E900
23 8.5740S1-01 2.19883E+00 8.76762E-01 6.29095E-03 0.00000+00 S.SOOO0E+O0
24 8.5149KE-01 2.21517E-+00 8.75614E-01 6.I5719E-03 O.05555E+00 S.S0000E+50
25 8.34943-iO 2.I22267E+00 8.73845E-Si 6.09765E-03 5.N0S00E+iS 0.SSSN0KE+0S
26 8.67554E-01 2.24917EK00 8. 73583E-S0 5.884394E-03 S.NOO00E+00 0.SN000EO+0S
27 8. 79ý91E-01 2.26567EK00 8.73824E-S1 5.E1046E-03 S.SOO00E+OS 0 O00OK-0S
28 9.12288E-01 2. 28017EK00 8. 753_3K-01 i.5898E-03 S.SOO0E+OO O.NON0EN
29 8. 7761E I01 2.29667EK0 8. 75389E-S0 5.37936E-03 0.0OON-00E0 ON.ONNNOE+0n
30 8. 77030E-01 2. 31317E+05 8 75447E-01 5.1840KE-03 0.0OOOEK+O0 0. 0O0000E+K
31 8. 76563E-01 2. 329K7E4N0 8. 75496E-01 5. 002320-03 0. OSOSEn+00 0. 0OSNE+O0

32 8.0790KE-OS 2.34617E+0N 8.73243E-Ol 5.33213E-(3 0.SNONOKE+O N.N000ONE+00
33 7.94050K-O1 2.36350E+00 8. 7068KE-SI 5. 75529E-03 .0000E+00 0.. O0000.OE+0
34 9.13671E-01 2.3R1000E+0 8. 72032E-01 5.73213E-03 0. O0O000E+ 00 0. 00000ENO0
35 9.09756E-01 2. 36508E00 1 .73175K-01 5. 721 1E-S3 N. NOOSE-000 0. 000OOE+00
36 8.66713E-01 2.41300KECO N . 72985E-Ni 5. 5N604E-03 0.00000E+S00 0.0005K0E+ON
37 8.91592K-01 2.43033E+00 8. 73516E-01 5. 37279K-SB03 N.S000E+O0 0.S000SnE+0S
38 8.85552E-S1l 2.44683EKSO 8. 73948E-NI 5.23920E-03 S.S00S0N+0S O.SNN0KE+0N
39 8.53232K-SI 2.46417E800 8. 73388E-01 5.12630E-03 S.S0S0KE+OS S. 00000EOO

40 8.47542K-SI 2.48167E+00 8. 7270K-S 0. 503572E-03 OOOE-O0 O.SS0000NE+SO
41 8. 3226K-Ol 2.49817E+00 8 . 71671 K-i1 5.01323E-03 0. 00800E+O0 00055+S0

42 8.80644E-SI 2.51550E+00 8.71898E-01 4.89144E-03 i. 005000+OS0 O.S0000E+N0
43 8.461E08-01 2. 53383E+00 8. 71268E-Si 4. 81176E-03 0. O000E+0S0 .5i05OSE+00

44 8.17915E-01 2.55033E+00 8.69998E-S0 4.86459E-03 O. O0000E8+00S 0 O0NE+O0
45 9.4772K-Si 2. 56767E+00 8. 69481E-i 4. 77821-03 0. 0000K+00 0. 00500E+00
46 5.67202E-51 2.58417E+O0 8. 69884E-01 4 _. 6618-03 0. 00000+S0 0.SOSOSE+00

47 8.95788E-01 2.86E678.00 8.70526E-01 4 .62512-03 0. O5000E+00 0S. SSS0E+O0
48 8.66389E-I 2. 61717EKO0 8. 70436E-0i1 4. 52435E-03 0. O00i0E+O0 0S. 0500E+00
49 8.626318-01 2.632678+00 8.E72708-01 4.43015E-03 0. 0000E+00 OS.SOSEK+00
50 9. 25740E-Ol 2. 65000E+00 8.71426K-SI 4.488208-03 i.S0000E+O O. O0000E+S0
I 8 58742E 01 2. 66750E+00 8. 71167E-0 4.403278-03 S.SSS00E-SS O.S0000E+0S

52 8.46811E-01 2.684838+00 8.75685K-Si 4.34172E-03 i.i 000E+00 0. 00OOE+0A
53 8.82070E01 2. 70050E+S 8. 70903E-51 4 . 261598-03 0.00000900 O.0000E+00
54 9. 94,E-01 2.71600E+00 8. 72029E-01 4 . 32794E-03 N. OnNO0E+00 0S. OSO0E+00
55 9.039K2E-01 2.73067E+00 8.72632K-Si 4.28809E-03 O. O0000KE+N0 0. 00000+NOE
5F 8.9 21E-01 2.74617E+00 8.72995E-01 4.223548-03 N. 00000NE00 n. O0000K•E+O0
57 8. P81iE-01 2. 76267E+00 8.'73126E-01 4.14610E-03 0. 00000E+NN 0. 00000OE+u
58 e.8q05E- 01 2.77917E+0O O 973410E-01 4I. 0:329E-03 0. 00000K+OS ON OK00 -NO (' A
59 8.53598E-01 2.795078+00 9.730038-Ni 4.026038-03 0. 00000K+-S S. ONONOK-OD
00 9._0480-1 2.9 I 17E800 8. 73690E-01 4 .0553E-03 0. 0NOS-E+rNO N. 0OOONKEOS
61 5.N0 K-N1 2.6 2767E+00 8. 73981E-01 3.94778E-03 O.N0NNKE+0) O.00N00E+00
62 9.5048 01 2_. 64500+90 68.73586E-01 3.-01548-03 0. 8OOGNE+OS 0.000008+00

63 0.973278-01 2.815KE+KO 8.573975E-03 3.65676E-03 U .00008OE+N 0. OOSK0E+50
64 E. 65615-Ol 2.87800K-ON 8. 73841E-01 3.E7960148-03 0. OOOSE+00 0. 800005+0K 0
65 8.43750E-01 2. 89533E800 8.73363E-01 2.76078-03 N.SONSE+ON S.SSN0SK-00

686 6.4593E-Ol 2.91183E+00 8.73695E-01 3.721]57E-03 .0000E+00 0. OOOOOS+00
67 8.51098E-01 2.92750E+00 8. 73247E-0 3. 60033E-03 0. 005000EO 0 O.SSS00 -00
68 8.94845K-SI 2._440+00 81 73675E-51 3. 63888-103 0. 0000K-OO 0. 00009E+00

69 8.587168-1 2. 96033E+00 8. 7345 -01 3.59110E0-3 0. 00050E+N00 S.0000.E+00
70 9.39102E-01 2.97600E+00 8. 74417E-01 3. 667258-03 0. 000008+00 S. 0000E+S00
71 9.04118E-l 2. 992508+00 8.74857E-Si 3. 64047E-03 0. OOOOOE000 .iOiO+0S
72 8. -04148-01 3.800808E400 8. 7SS1E-01 3.59331E-03 . 000008+00 S. 00000E+0S
73 8.80879E-01 3.02350E+00 8.74849E-01 3.54012E-03 0.ONO000EO 0. 00008E+00
74 9.05985E-N1 3.04100EK00 N .72818-01 3.525128-03 O.00000E+00 0.50000+0 no

75 8.47041 -O 1 3. 05750E+00 8.74894E-01 3.49795E-03 O.00000E+O0 0. 00000E+00
76 6.700028-01 3.07567E800 8.748358-01 3.4008-03 0. 0000K+OO 0.00000K-NO
77 9.12350E0-O l 3. 09133E+00 8.75339E-01 3.44102E-03 0.00KOOOE-OS 0.0000E0KO0
78 8.643738-01 3.1I0743E+90 8.75458E-01 3.13752E-03 O.SSNO0E+O0 0. 00000E+00
79 8. 1580E0-01 3. 12333EK+0 8.74814E-01 3.44119E-03 0. O0000E-+N .0 00N8E+S00
90 8. 72068E-01 3 .139q3E-00 6. 74051E-01 3.39615E-03 O. SO00E+02O O. 00008E+00
61 9. 84018-01 3. 1533E-00 6.75736K-0I 3.524968-03 0.000008+00 0.0U0000+00
62 6.57743E-01 3.17283E C'-0 8. 76503K-Ol3 3.48045E-03 N. 00000E+00 0. 000)08E+00
53 e. 9701 IK-O1 3. 16933E8+0 0. 70779E-01 3.406218-793 0. 000(E+00 . 000008+00
84 5. ~303655-01 3. 20007E+00 8.75144E-01 3. 47248E-03 0.00000+00 0.00 K -O()
R5 9.1 41504E-01 3. 22133E+00 8.75618E-01 3.4 30i (-03 0. 000008E+00 O. 000008-00
86 8.0 0128E-1 3.23783E+00 8.75894E-0 2.430 08-03 N.ON0-00E+0 0. NNON0E+00
87 8. 3572E-01 3. 25433E00 8.675984E-01 3. 39323E-03 0. 00000E+00 0. O00008E 00
08 0. 6204 1E-01 3.26183E 00 e.75822E-0S 3.35740E-03 0.00000E 0.N0 N00

8q 90 120800-01 02P.7I78S 0ý0.70239-01x 3.30471E-03 0. 0-010008+t00 0. O000508*00I
90 9.35211E-01 3.30307E+00 8.76909E6-0 3.377 1E-03 0N. 0000E+ 00 O. 000008+00
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91
92
93

KE0O MESSAGE
94
95
96
97
08

100

102
103
104

109
107
109
109
110

III
KENO MESSAGE

112
113
114
115
116
117

KENO MESSAGE
118
119
120
121
122
123
124
125
12(
127
126
129
130
131
13'

133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
147
1468

169
170
171

172

173
174
175
170
177
170
179
180
101
192

9.29g95E-O0

8.88973E 01
8. 77943E 01

NUMBER 5 -13-

8. 3083E- 01
9.1411qE-01
92 35'. E 01
8 .319E -01
9. 13851E -01
0. 053754-41

0 601 CE -1

4 000L "E 41l9 . 34U0004-01

3. 47904E-01
7.96188 E-01

_72244-01
8. 006.1E-01
9. 01017 E-01
8.322644-01
8.84434E-01
8.9729 54-O1
8._718 37 E-01

NUMBER K5-132
8. 13694E-01
8. 783334-01
9.4314nE0-01
9.10904E-01
8.57323E-01
9.55281E-01

NUMBER K5-132
9.45758E-i01
9. 02391E-01
,.40134-:01
0. 56310E-01
6. 197594-01
8. 311234-01

.42923E_-01

3 39414 E-01

8. 52193- 1

8.ct68966E- 01
8.54 U544-41
8.49799E-0' 1
8.41240E-0I
C.81364E-01
8.72153E-01
8. 74716E-01
8,81139E÷ 01
9. 26720E-01
8.59009E-01
8.90454E-01
8. 37620E_-01
8.07667E-01
9.24712E-Il
8.9p003E-01
9. 30403E-01
8.13329E-01
8.831614-i01
6.0046,8E-01
8.75398E-01
+. +177E 01
8.8.35265E-_0]
9. 46 747E01
8.4 36a7E- 01
8.48212E-

9 1151'4E''1

9. 10+54E 01
8. w789 E-_01
0.44634E-01
8 664-6E 01
0.0515 E01
9. 05299E:9-01
8. 78318 -01
,.11 280E0-01
9.09014E-01
8. 8 3771E-01
8. 5 37 07E-01
8.7 36194E-0l
9.13407E-01
9.410557E-01
8. 743 9E-Cl1
3.93145E-01
e. 07753E4-01
8:0 4 14 0 1S1490461E01
q. 1 483nE-o1
90905 E-0 1

0.6 5014E-01
8. -28 4 E-016 671 4'1

8.87612'E-01
. 77014E 01

9. CO75- 01
9. -120n42ýE-_0 1

3. 31933E+00
3.33667E+00
3.35317E+00

WARJ14ING .... ONLY
3.36967E+00
3.38600E+00
3. 40250E+00
3.42004E+00
3.43550E000
3.04510oE+00
3.40667E+00
3.48217E+00
3.49867E+00
3.51517E+00
3.53250E+00
3.55000E+00
3.56633E+00
3.58100E+00
3.59850E +00
3.61500E+00
3.63050E+00
3.64883E+00

WARNIING .... ONLY
3.66617E+00
3. 68267E+00
3.69917E+00
3. 71567E+00
3.73217E+00
3.74767E+00

WAR.NING .... ONLY
3. 76417E+00
3.789067E+00
3. 79800E+00
3.81533E+00
3.83467E+00
3. 85117E+00
2. 6850E+00
3.99093E+00
3. 00233E+00
3. 91893E+00
3. 93533E+00
3.95083E+00
3.96733E+00
3.98567E+00
4.00217E+00
4.01767E+00
4.03417E+00
4 .05067E+00
4.06617E+00
4.08183E+00
4.09733E+00
4.11383E+00
4 .12933E+00
4.14583E+00
4.16233E+00
4 .17700E+00
4 .19350E+00
4.21083E+00
4.22733E+00
4.24383E+00
4.26033E+00
4.27767E+00
4.29417E+00
4.31150E+00
4.32800E+00
4. 34267E+00
4.35917E+00
4.37467E+00
4.39117E+00
4.40767E+00
4.42333E3400
4.43967E+00
4.45617E+00
4.47367E400
4.48917E+00
4.50567E+00
4.52117E+00
4.53867E+00
4.55500E+00
4 . 57067E+00
4.58533E+00
4.60183E+00
4.61733E+00
4.6333E4+00
4 . 64933E+00
4. 645 00E+00
4.68050E+00
4 . 097 0oE+00
4.7114674+00
4 .727174+00

4 .74267E+00
4.75917E+00
4 .77483E+00
4 .79133E+00
4.80483E+00

8.77427E-01
8.77555E-01
8.77559E-01

489 INDEPENDENT
8.770524E-01
3.77451E-01
8.77934E-01
8.77991E-01
8.78364E-01
8.75401E-01
8. 78 443E-1)1
8.790144-01
8.78564E-01
8.78262E-01
8.7745E4-01
8. 774 65E-01
8.77304E-01
8.77530E-01
8.77103E-01
8.77171E-01
8.77265E-01
8.77215E-01

479 INDEPENDENT
8.76638E-01
8.76653E-01
8.77246E-01
8.77544E-01
8.77367E-01
8. 78044E -01

495 INDEPENDENT
8. 77766E-01
8.77977E-01
8.77697E-01
8.77518E-01
8. 77036E-01
8.76657E-01
8. 7380E-01
8.765080E-i71
8 . 758014E-01
8. 75629E-01

9.75576E4-1
8. 754 07E-01
8.75207E-01
8.74944 E-01
8.74993E-01
8.74 971E-01
8.74969E-01
8.75016E-01
8.75399E-01
8.75279E-01
8.75391E-01
8.75115E-01
8.75280E-01
8.75636E-01
8.75801E-01
8.76190E-01
8.75747E-01
8.75799E-01
8.75276E-01
8.705277E-01
8.75233E-01
8.75295E-01
8.75099E-01
8.75215E-01
8.75035E-01
8.75348E-01

8.75566E-01
8.75850E-01
8.75993E-01
8.75791E-01
8.75731E-01
8.75414E-01
8.75603E-0 1
8. 7 -619-01
8.708442-0,
8.76052E-01
8.7609E8-01
8.75963E-01
B.75949E-01
8.76176E-01
8.76564E-01
8.76563E-01
8.76C62E-01
8.76728E-01
3.76808E-01
8.77054 _-I1
8.77240E(-01
8.77297E-0)1
8 .77197E- 01
8.77113E-o1
8.708054-01
H.76864E-01
8.76871E-01
8 . 77000E-') 1
8.77139E-01

3. 37554E-03
3.340294-03
3. 303384-03

FISSION POINTS WERE
3. 30642E-03
3 .29487E-03
3.2q9554E-03
3.264113E-03
3.24,53E-03
3. 219454-0h3

3.20096E-03
3.17321E-03
3.17341E-03
3.15647E-03
3.22729E-03
3.19561E-03
3.169015E-03
3.14603E-03
3.146124-03

3.1 5733E-03
3.08976E-03

0. 0OOE4OO
0.0OOOOE+00
0. 0OOOOE+00

GENEP.ATED
O.0OOOOE+00
0.00O0004+00
O. 0O0OCE÷OO
O. 00O00E+00

0.0O00004+00
0.00000E+00

0. 0000 0E+00
0. OOOOOE+00

L. O0004OE+0
0. O00OOE+00
0.00OOOE+00
0. 00000E+00
O.00OOOE+00
0. 00000E+00
0. 00000E+00
0. OO00OE+00
0. OO00OE+00

3.06168E-03 0.00000E+00
FISSION POINTS WERE GENERATED

3.08819E-03 0.0000E+00

3. 06028E-03
3.09039E-03
3. 07736E-03
3. 05540E-03
3.10357E-03

FISSION POINTS WERE
3. 08926E-03
3 . 06997E-073
3.05663E4-03
3.03616E-03
2.1'48968E-03
2.04739E-03
3. C3493E-1)3
3. 02509E -03
3.01200E-03
2.99378E-03
2.97040E-03
2.95176E-03
2.93546E-03
2.92449E-03
2. 90233E-03
2.886017E-C13

2.85897E-03
2.83707E-03
2. 84173E-03

. 82312-E03
2.80451E-03
2. 79758E-0(3
2.78212E-03
2.784834-03
2.760824-03
2.77743E-03
2.79310E-03
2.77399E-03
2.80389E-03
2.78449E4-03
2.765624-03
2. 74732E-03
2.73572E-03
2.71976E-03
2.7,3758F-03
2. 70778E-03

2. 7(41E-03
2.5 050E-03
2. 681914-03
2. 0722 1E-03
3. 005714-013
2.6 5774 E-03

2. 64763 _-03
2.6309E4-03
2. 2397E-03
2.61604E -03
2.000204-03

2.-58790E-03
2.572 1E_-003
2.56653E-03
2.58033E-03
2.56434E-03
2.55143E-03
2.53714E-03
2.5-347E-03

3.520657E-03
2.51287E-03

2.49894E -13
2.48•52E-03
2.4736,9E-03

2. 46552E-0ý3
.451634- 3

2.44134E- 03

2.43173E-03

0. 0000E+00
O. 000OOE+O0
o. 00000E+00
O.O0000E+0
0. OO000E+00

GENERPATED
O. OOOOOEO000.0O00004+00
0. O0000E+OO
0. O00OOE+00
0 O000E4+00
0. O00E0+00

0.000004+00
0. OOOOOE+O0
0.0O0000E+000. 00000E+00

O. 00004E+:0

0. OO00 
E4+00

0. o00004E+0

0.00000E+O0

0. OOOOOE)OO0. 00004E+0
0. 00000E+00

0. 000004+000. OOOOOE+00
:0.00000+00

0. OOOOOE+00
0. 00004E+OO
O.00000E+0
0. O00OOE+00
0. 0000E4+00
0. O0000E+00

0. 00000400
0. 00000E+00
0. OO00E400
0. 00000E+00
0. 00000E+00

0. 0000E+00
0. 00000E+00
0. 0000E+00
0. 00000E+000. OOO0OE + 00
0. O0000+EO0

. O00004E+00
0.00 04OOE0

0. 0000E+O0
0. 00004E+00
0. O00004E+0
0. 000004E00
00. 004OOS+0
0. 00004E+00
O. 000OOE+O0
0.0O000E+OO
0.00000E+00
0.00000E-00
O.O0004OE900

0. O000OOE00
0. 00000E4000.000004.00

0.00OOO4+-O
O.C00000E+00
0. OO00OE+- '0
0 . OOOOOOEOC '0
0. 000OO0-EC')
.. 00000E+00

0.0O00E0+000

O. 0 00' 0 E+O0
0 .0000O0+00
0.000004+00

0. 00004OE+0

O. OOOOg+CO0
0. 000004+00

0. 00004E+00

0. O000004+00

0.O000004+00

0.00000E+00
0. 0000 04E+00
0. 0000E+ 00
O. O0000E+000.0OOUOE+OOl
0. 00000E+00
0. 0OOOO+00
0.00000+00
0. O0000-E+O
0. O0004E+00

0. 00004E+0O
1). OOOOOE +O(00.00000E+00
0. 000OE+00

0. 000O4E+00
0.00000E+00
0. 00000E+00
0.O0000E+00

0. 00000E+O0
o. 00000E+O0
O. 00000E+O0
0O.0000E+00
O. 00000E+00
0. O0000E+00

0. 0O00004+00
0. 0000E+00

0. 00 00 E+0

0.00000E+00
O.00000E+00

Ol.OO0O0E+00
O, 00000E00

O.O0000E+ 0
O. C)1)001)OE+o000. 00000E+00
0. o'000E+00
C'. 00 100 E+0'
0.00000E+00
0. OO000E+00
O. OOO00E+OO
0O.00004E+O
O.OOO000E+00
0. O0000E+00
0. O0000E+O0
0. O0000E+OO
0. 00000E+00
0O. 0000E+O0
0. O00004E+0
0. 00004E+00
0. O00004E+0

0.O000004+00

0. O000004+0

0.O000004+00

0.00004E+000.'0C0004E+00
0. 0'3000 4E+0
0. 000' (4OE+000 .0000'S4+ '0'

'. 00000E+O0

O'. O0000E+SO
0. 00000E+00

'. OC00OOE+0

0. 000'0E+00

.0C0000E+00

0. O0OOE+000.O000004+00
0. 00004E+O0

O. 0 ,o OOE÷O0-0. 00004E+00
0.0 0OOE+00

0. O00004+00. 100004E+00
0. 00004E+0

O. OOOOOE÷O0
0. O00004E+0

0.00O0004+00
0.000004+60

0. 000 0VE+ 10
0.0000E4+00
0'. I'30'0('E+ 300
0.00004E+00
0. 01- 00004+ ,00
0. 00004+ o0')

'. 0000' UC O+ 'O'

0. OO"OfE4OC0' .0 1C) 0'70'E4+ ('0C

0I. II1- ,C 0 0' 0 0 + 00 C
0.003004+00

0 . C00 00CE+ 0'C0.000004E+000 .6' C' ('('('4E + 00U

C' .('')3( C' C'IE' + 00'1
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183
184
185
186
187
188
189
190
191
192
193

194
095
196

197
198
199
200
201
202

203

P.18851E-01
8.93587E8-1

.8.49086-01
8.829228-01

S.q0J855E8-1
8.5940CE-1)
8.934908-01

9.06273E-01
8. 69597E-(1
5.060903E-0 1
8.32013E-01
8. 05299E-i1l
P. 7950E-01
8. 62069E-01
8. 192918-01

0.54419E-01
0.75956E-01
8.45 077E -01
8.59187E-01
8.66802E-01
9.14057E-01

4.82417E+00
4.84067E+00
4.85617E+00
4.87267E+00
4.88833E+00
4.90483E+00
4.92117E+00
4.93867E+00
4.95417E800
4.97167E800
4.98983E+00
5.00738E+00
5.02 383E+00
5.040,33E00
5.05667E+00
5.074 17E + 00
5.09067E800
5.107008+00
5.12350E+00
5.14100E+00
5.15750E+00

8.76817E-01
8.76909E-01
8.76844E-01
8.76877E-01
8.77056E-01
8.76961E-01
8. 7704 9E-01
8 .77205E-01
8.77164E-01
8.77110E-01

0.70874E-l01
8.76508E-01
8.76561E-01
8.76486E-01
8. 76193E-01
8.76082E-01
8.76081E-01
8.75924E-01
8.75840E-01
8.75795E-01
8.75986E-01

2.43960E-03
2.42791E-03
2.4154H8E-03
2.40255E -03
2.39617E-03
2.38514E-03
2.37399E-03
2.36644E -03
2. 35423E-03
2.34243E-113
2 . 342 0i7E- 03
2.35947E-03
2.34797E-03

2.33703E-03
2.34344E-03
2.334108-03
2.32222E-03
2.31576E-03
2.30563E-03
2.29452E-03
2.29U99E-03

0O.00008E00
O.OOOOOE+ 00

0.OOOOOE+O0
O. O00008+000.800000£+00
0.00000E+00

0.00000E+00
0.0OOOOE+000.000008+00

0.000OOE+00
0.010000E+00
1) . 000008E+O0
U.0008E+00
0.00000E+00
O.00000E+00
O.OO00OE+0O

0.00008E+00
O.00008E+00
O.00008E+00
0.000008+00

0. 00000E8000 O0000E+O0
0.00000E+00

0. OOO00E +00
0O.000008E+0
0. O000i10+ 00•

0. 00o00o+ 00
0. 8000008+00
0. 000008+00
0. 00000E+00
0:0OOOOE)00

0. 00000E+00
0. 000008+E 00
0. 000C0 E80

0.O0000E+00

0. O0000E+80
0 . 000008+E'"00

0. OiOOiOOE+ 00
0.0O00008+00

KENO MESSAGE NUMBER K5-123 EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.

TRIGA - PREF. FLOOD CANISTER

LIFETIME = 2.48937E-04 I OR - 2.49939E-06 GENERATION TIME
NU BAR = 2.42071E+00 + OR - 1.83810E-05 AVERAGE FISSION GROUP

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION

4.88200E-05 + OR - 4.78127E-07
2.23328E+01 + OR - 1.33962E-02
1.36279E-01 + OR - 1.30059E-03
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NO. OF INITIAL
GENERATIONS AVEPRGE

SKIPPED K-EFFECTIVE
67 PEP CENT

DEVIATION CONFIDENCE INTERVAL

3
4
5
6

12
17

27

32
37
42
47
52

57
62
67
72
77
82
87
92
97

102
147
112
1 E7

122

127
132
137
142
147

152
157
162

167
172
177
182
187
192
197

0.97652
I.867561

0.67571
08755q
,3.756q

0.67593
0.807061

0.87593
0.87579

0.67 629

0.87647
0. 07651
0. 87700
0.87756
0.87774
0.87706
0.87701
0.87725
0. 87648
0.07637

0.87630
0..87599
0.87471
0. 874 19

0.87343
0.87430
0. 07020

0.07323
0. 87443
0.)87607
'J.687704
0.07743

0.87641
0 87762
0.57676

0. 67 664
0. 67650
0.87011
0.87147
0.6r839
0). r6610
0.86301
0.85656
0.86925

+ OR - 0.00230
OR - 0.00231

+ OR - 0,00226
OR - 0.00229

+ 0 - 0.00230

6OR - 0.00231
+O - 0.00330
+ O0 - 0.00231
" OP - 4.A0233
+ OP. - 0.00234
" OR - 0.40239
+ 0" - 0.00244

+ OP - 0.00250
+ 0" - 0.00253
+ OR - 0.00254
+ OR - 0.00259
+ OR - 0.00263

+ OR - 0.00268
+ OP. - 0.00274
" OR - 0.00282
+ 0" - 0.05290
+ OR - 0.00295

+ OP - 0.00304
+ OR - 0.00304
+ OR - 0.00311
+ 00 - 0.00315
+ OP - 0.00322
+ OR - 0.00330
+ O, - 0.00335
+ OR - 0.00343

" OR - 0.00338
"OR - 0.00347
+ O - 0.00355
SOR - 0.00374

+ OR - 0.00394
+ OP. - 0.0411
+ R - 0.00396
* OR - 0.00428
+O - 4.00442

OR - 0.00467
"OP - 0.00510
+ OR - 0.00542
+ OR - 0.00594
+ O, - 0.00658
+ OR - 0.00733
+ OR - 0.00933
+ OR - 0.00994

0.87360 TO 0.87820
0.87371 TO 0.87833
0.87333 TO 0.87790
0.87341 TO 0.67004

0.87339 TO 0.87769
0.87332 TO 0.87b41
0.87369 TO 0.87830
0.67361 TO 0.97824
0.87306 TO 0.07824
0.87367 TO 0.87834
0.87355 TO 0.87832
0.87335 TO 0.87824
0.87380 TO 0.87879
0.67394 TO 0.87900
0.87397 TO 0.87904
0.87441 TO 0.87959
0.87493 TO 0.88019
0.87506 TO 0.88042
0.87432 TO 0.87981
0.87419 TO 0.87982
0.87435 TO 0.88014
0.87353 TO 0.87944
0.67333 TO 0.87941
0.87327 TO 0.87934
0.87288 TO 0.87909
0.87156 TO 0.87786
0.87097 TO 0.87741
0.87013 TO 0.87673
0.87095 TO 0.87765
0.87176 TO 0.87863
0.86985 TO 0.87661
0.87096 TO 0.87790
0.87302 TO 0.88013
0.87407 TO 0.88154
0.87349 TO 0.88137
0.87230 TO 0.88051
0.87364 TO 0.88186
0.87451 TO 0.88306
0.87222 TO 0.88107
0.87187 TO 0.88622
0.87001 TO 0.88021
0.86606 TO 0.87689
0.86245 TO 0.67434
0.85952 TO 0.67267
0.85628 TO 0.87094
0.84723 TO 0.86588
0.85931 TO 0.87919

95 PEP. CENT
CONFI DENCE INTERVAL

0.07130 TO 0.88050
0.67140 TO 0.88064
6.07104 TO 0.66018
0.87110 TO 0.88030
0.07098 TO 0.88019
0.07147 TO 0.86032
0.87139 TO 0.88061
0.07313 TO 0.880,6
0.07120 TO 0.00056
0.87133 TO 0.88068
0.87116 TO 0.88070
0.87090 TO 0.68806
0.87130 TO 0.88129
0.87141 TO 0.88153
0.87113 TO 0.68158
0.87182 TO 0.68216
0.87231 TO 0.88282
0.87238 TO 0.88311
0.87158 TO 0.88255
0.87137 TO 0.88264
0.87145 TO 0.88304
0.87058 TO 0.88239
0.87030 TO 0.88244
0.87023 TO 0.86236
0.86977 TO 0.88220
0.66841 TO 0.88101
0.66775 TO 0.88063
0.86683 TO 0.88003
0.86760 TO 0.88100
0.06633 TO 0.88206
0.86647 TO 0.67999
0.86749 TO 0.86136
0.96946 TO 0.88368
0.07033 TO 0.88528
0.86955 TO 0.68531
0.86020 TO 0.60400

0.06906 TO 0.00070
0.87023 TO 0.88733
0.60779 TO 0.15649
0.06720 TO 0.68589
0.86492 TO 0.88530
.086064 TO 0.88231

0.85051 TO 0.88028
0.85294 TO 0.87925
0.84895 TO 0.87827
0.83791 TO 01.87521
0.84937 TO 0.88913

99 PER CE1NT NUMBER OF
CONFIDENCE INTERVAL HISTORIES

0.66900 TO 0.96280
0.86909 TO 0.88295
0.86876 TO 0.88247
0.86883 TO 0.88259
0.86868 TO 0.88250
0.86876 TO 0.88263
0.86909 TO 0.88291
0.86898 TO 0.88607
0.86893 TO 0.80289

0.86899 TO 0.86302
0.86878 TO 0.88309
0.66846 TO 0.88313
0.86680 TO 0.08378
0.86888 TO 0.68406
0.86889 TO 0.68412
0.86923 TO 0.88477
0.86968 TO 0.88544
0.86970 TO 0.88579
0.86883 TO 0.88529
0.86856 TO 0.88546
0.86856 TO 0.88593
0.86762 TO 0.88534
0.86726 TO 0.88546
0.86719 TO 0.88542
0.86667 TO 0.88531
0.86526 TO 0.88417
0.86453 TO 0.88384
0.86353 TO 0.86333
0.86425 TO 0.88435
0.86490 TO 0.68550
0.86309 TO 0.88338
0.86403 TO 0.88483
0.86591 TO 0.88724
0.866569 TO 0.886901
0.86561 TO 0.88925
0.86409 TO 0.68872
0.66587 TO 0.88977
0.86596 TO 0.89161
0.66337 TO 0.66991
0.66253 TO 0.89057
0.85982 TO 0.89040
0.85522 TO 0.88773
0.85057 TO 0.68622
0.84636 TO 0.88583
0.84163 TO 0.88560
0.82858 TO 0.88453
0.83943 TO 0.89907

100000
09500
09000
98500'
96000
07500

07000
96500
96000
95500
93000)

90500
88000
055010
83000
80500
78000
75500
73000
70500
68000
65500
63000
60500
58000
55500'

53060
5050(1
4M006c
45500
43000
4050')
38000
35500

33000
3050')
28('00
20500
23000
20500
186(1(0
15500
13000
10500

80000
5500
3000
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TRIGA - PREF. FLOOD CANIISTER

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RUN.
E LINE REPRESENITS K-EFF - 0.8759 + OR - 0.0023 WHICH OCCURS

0.8517 0'.8780
i ------------------------ I-----------

FOR 203 GENER.ATIOIJS RUIH.
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TPIGA - PREF. FLOOD CANlISTER

PLOT OF AVEPAGE K-EFFECTIVE BH GENERATION SKIPPE,.
THE LINE REPRESENTS K-EFF = 0.8756 + OR - 0.0023 WHICH OCCURS FOP. 5 GENERATIONS SKIPPED.

0.8566

10

15

20 +

25 +

35

40 +

45 +

50 +

55

60 +

KS +

70 +

75 +

e 0+

q50

550

0.8735

I'
-

-

I-

1I
I I

I'
I~

I~
I I

I I

*

I

I'
I I
I I
I I
I I
I*

I
I*
I

OI~

I
I 1
I
I I
I I

1I
II

Il

SI

II
II

Il
II
II
TI

I1
11

II

II'

I I

Il
II

II

SI-
I I

I
I

I V
V

I 1
I 1

V

I 1
I

0.8904
- I--I

I I1

NAC International 6.6.6-36



NAC-LWT Cask SAR January 2015
Revision 43

S "I I

I I T

115 +

1 0I I

S II

I II

100 +I I

I I
I I
I IT

I I
105 I I

I II I
I I I
I I I
I I I

110~ I I I
I I I

T fl

I I I
115+ I II

I 'I
T II

I II
I II

120+ 1 II

I II

I 'I 1

125 I II

I V

130+ II

II I
JI * I
II'
Ii I

135+ I I
I I
OI '
II.

@I I

140 +

50I+ I

II

I I*
545- I I "

I I I
II I

I I'

50I I I

I *l

I *I
I I
I I I I

155III
I I II

I iI

II I"

II I "
+ III I

II I I
II I I

I65I I

I I
0 II

* I I
* I

I I,

I I I0I II

NAC Inenaina I663



NAC-LWT Cask SAR
Revision 43

January 2015

190

195 +
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TRIOA - PROF. FLOOD CAOIISTEP.

I

GPOUF FISS0ION UNIT REGION FISSIONS
FRACTION

1 0.0003 2.56018E-04

2 0.0014 1.22398E-03

3 0.0018 1.61485E-03

4 0.0012 1.06025E-03

0.0020 1.71122E-03

6 0.0032 2.7r174E-03

7 0.0043 3.77211E-03

8 0.0044 3.87077E-03

9 0.0059 5.18781E-03

10 0.0129 1.13315E-02

11 0.0270 2.3,314E-02

12 0.0351 3.07643E-02

13 0.0313 2.73796E-02

14 0.0251 2.20157E-02

15 0.0049 4.26451E-03

16 0.0032 2.80705E-U3

17 0.0049 4.27940E-03

18 0.0065 5.67280E-03

19 0.0077 6.75195E-03

20 0.0306 2.68092E-02

21 0.0157 1.37874E-02

22 0.0358 3.13575E-02

-3 0.110410 0.1092E-02

24 0.1842 1.61359E-01

25 0.1569 1.37437E-0il

26 0.2046 1.79249E-01

27 0.0850 7.44517E-02

SYSTEM TOTAL = 8.75900E-01

ELAPSED TIME 5.15750 MINUTES

PRANDOM NUMBER= 464866E647B]

PERCENT
DEVIATION

3.8496

1.4507

1.0573

1.3116

1.11056

0.7774

0.6579

0.6914

0.6946

0.7029

0.0591

0.60559

0.6250

0.5789

0. 7710

1.0406

1.3408

1.2992

1.1157

0.6428

1.0465

01.7425

0. 4225

C1.4232

0.4836

0.4884

0.7552

0.2627

ABSORPTIONS PERCENT
DEVIATION

1.25699E-03 3.1723

3.43821E-03 0.9921

1.72678E-03 0.7770

9.63316E-04 0.9001

2.36902E-03 0.7948

9.11862E-03 0.7192

2.04285E-02 0.6548

1.71484E-02 0.6295

1.76786E-02 0.5515

4.47269E-02 0.5519

5.84033E-02 0.5300

4.62759E-02 0.5061

5.51179E-02 0.4853

6.43131E-02 0.5476

3.08925E-02 0.8220

1.72502E-02 0.8815

9.67304E-03 0.8741

8.93018E-03 0.8323

1.43218E-02 0.7983

4.39716E-02 0.6909

1.62441E-02 0.8753

3.18522E-02 0.769q

8.49914E-02 0.4693

1.29973E-01 0.4082

1.02516E-01 0.4616

1.23471E-01 0.5002

4.55109E-02 0.7639

1.00257E+00 0.0915

SKIPPING 3 GENERATIONS

LEAKAGE PERCEN4T
DEVIATION

0.000000E00 0.0000

O.00000E+00 0.0000

O.00000E+00 0.0000

O.0000.E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

O.00000E+00 0.0000

O.00000E+00 0.0000

O.00000E+00 0.0000

0.00000E000 0.0000

0. 0000E00.0 0.0000

0.00000E+00 0.0000

O.00000E+00 0.0000

O.00000E+00 0.0000

O.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

O.00000E+00 0.0000

0.00000E+00 0.0000

u.000000.E00 0.0i00

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.0000O0+00 0.0000

0.00000E+00 O.0u00

0.00000E+00 0.0U00

0
NAC International 6.6.6-38



NAC-LWT Cask SAR
Revision 43

January 2015

TRIGA - PREF. FLOOD CANISTER

0.7920
0.8099
0.8278
0.8457
0.8636
0. 8815
0.0994
0.9173
0.9352
0.9530

0.7920
0.8099
0.8278
0. 8457
0.8636
0. 8815
0.889q4
0.9173
0.9352
0.9530

0.7920
0.8099
0.8278
0.8457
0.8636
0.8815
0.8994
0.9173
0.9352
0.9530

0.7920
0.8099
0.8278

0.8457
0.8636
0.8815
0.8994
0.9173
0.9352
0.9530

TO 0.8099
TO 0.8278
TO 0.8457
TO 0..8636
TO 0.8815
TO 0.8994
TO 0.9173
TO 0.9352
TO 0.9530
TO 0.9709

TO 0.8099
TO 0.8278
TO 0.8457
TO 0.8636
TO 0.8815
TO 0.8994
TO 0.9173
TO 0.9352
TO 0.9530
TO 0.9709

TO 0.8099
TO 0.8278
TO 0.8457
TO 0.8636
TO 0.8815
TO 0.8994
TO 0.9173
TO 0.9352
TO 0.9530
TO 0.9709

TO 0.8099
TO 0.8278
TO 0.8457
TO 0.88636
TO 0.8815
TO 0.8994
TO 0.9173
TO 0.9352

TO 0.9530
TO 0.9709

FREQUENCY FOR GENEPRATIONS 4 TO 203

.......... ,. ....... *.........,,.. . .

FREQUENCY FOR GENERATIONS 54 TO 203

FREQUENCY FOR GENERATIONS 104 TO 203

FREQUENCY FOR GENERATIONS 154 TO 203

CONGRATULATIONS! YOU HAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH KENO V IN 5.15750 MINUTES
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Figure 6.6.6-2 TRIGA Fuel Cluster Rods - Base Fuel Configuration - Poisoned Basket

PRIMARY MODULE ACCESS AND INPUT RECORD I SCALE DRIVER - 95/03/29 - 09:06:37 1
MODULE CSAS25 WILL BE CALLED

TRIGA - PREF. FLOOD CANISTER
27OROUPDDF4 INFFHOMMEDIUM
' FUEL
U-235 S 0.0 2.30596E-04 END
U-238 S 0.0 1.62631E-05 END
ZR 1 0.0 5.37586E-03 END
H 1 0.0 8.45211E-03 END
620 1 0.84220 293.0 END
'CLAD, BASKET, AND CASK

S0304 2 S.0 293.0 END
'CAN ISTER INTERNAL MODERATOR
H20 3 1.0 293.0 END

7ZIRCONIUM ROD
ZR 4 1.0 293.0 END
'GPGAPHITE REFLETOR

C 5 1.0 293.0 END
'LEAD SHIELD
PB 6 1.0 293.0 END
'NEUTRON SHIELD
H20 7 IE-2D 293.0 END
'CASK EXTERNAL MATERIAL
H6O 8 IEK-3 293.0 END
'END FITTING FOR FUEL ELEMENT
SS304 9 0.337137 293.0 END
H20 9 IE-20 293.0 END
'SECOND FUEL MATERIAL FOR UN-CAI4ISTERED

0-235 16 0.0 9.452980E-4 END
0-238 10 0.0 3.849480E-4 END
ZR 10 0.0 3.446510E-2 END
6 10 0.0 0.514420E-2 END
'SECOND END-FITTING MATERIAL FOR UN-CAIISTERED FUEL

SS304 11 0.337137 293.0 END
H20 11 DEN=0.662863 1. UOE-3 293.0 END
'CASK INTERIOR MODERATOR MATERIAL

H20 12 1.00E-3 293.0 ENAD

'NEUTRON ABSORBER PLATE WITH BORON
FE 13 DEN=7.76 0.6717 293.0 END
C 13 DEN 7.76 0 2051 £93.0 END
SI 13 DEN=7.76 0 .0033 293.0 END
MN 12 DEN=7. 7 0 . S006 293.0 END
P 13 DEN=7.75 0.0001 293.0 END
CR 13 DEN=7.76 0.1849 293.0 END
NI 13 DEN=7. 76 0 1233 293.0 END
B-10 13 DENI7. 76 0.0073 293.U0 END
B-11 13 DEN=7.76 0. 0007 293.0 END
N 13 DEN=7.76 '0 U017 293.0 END
'NEUTRON ABSORBER PLATE WITHOUT SORON
FE 14 DEN=7.l 7 C.6717 293.0 END
C 14 DEN=7.76 C0.01'1 293.5C END
SI 14 DEN= 7.76 r .33 293.0C END
MN 14 DEN=S7.6 ' 0r, 03' 233.6 END
P 14 DEN=7.775 0.0, 293.0 END
CF 14 DEN=7. 7 6 0.1449 293.0 END
NII 14 DEN=7. 7 6 5133 '03.4 E6D
N 14 DEN=7. 76 0.0017 2q2.0 END
'FUEL FC'R P1DS
0-231 21 6.' 1. 46137E- 3 END
U-236 21 4.0 1 .03065E '4 END
2R 21 ,.0 3.4''E6'-0 END
6 21 6.0 3563CE 6' END
'CLAD INCOLOT
II 2 0.020516 EN:D
FE n 0.033820 EID

C 2 06 021151 END
ID.000399 EN1D

MN 0 0.001306 END
S '0 .000022 END
SI 22 j 0401703 END
CU 2 0 6.000560 END
AL 32 0 0.,00266 END
TI 0 0.000150 END
'CASK INTERNAL MODEPATOR

?20 23 1.OSE- 293.0 END
'LEAD SHIELD
PB 26 1.9 293.0 ENED
'NEUTRON SHIELD
H20 27 1E-20 293.0 END
'CASK EXTERNAL MIATERIAL
H20 26 1E-20 292.0 END
'END FITTING FOR FUEL ELEMENT

SS304 29 .496$ 293.0 END
H20 29 DEN=.5031 1.OE-3 293.0 END

DASKET, AND CASK NEED TO LOOK AT HOW THIS IS USED
02304 212 1.9 293.0 END
'NEUTRON ABSORBER PLATE WITH BORON
FE 210C DEN=7.76 0.6717 293.0 END
C 210 DEI=7.76 0.0001 2.0 END
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SI 210 7 E=7.70 0.00I33 293.0- END
MN 210 DEI=7.76 7b 000 293.0 END
P 210 9EN=7.75 0.0001 293.0 END
CR 210 9EN-7.76 0.1849 293.0 END
NI 210 OEN7.76 0.1233 293.0 END
B-10 210 )EN7.70 0.0073 293.0 END
B-11 210 [EN-7.7C 0.0007 293.0 END
N 210 0EN-7.76 0.0017 293.0 END
'NEUTRON ABSORBER PLATE WITHOUT BORON
FE 211 DEN=7.76 0.6717 293.0 END
C 211 DEN=7.76 0.0001 293.0 END
SI 211 EN=7.76 0.7r033 293.0 END
MN 211 VEN=7.76 0.C000 293.0 END
P 311 DEN=7.75 0.0020 393.0 END
CR 211 DEN=7.7C 0.1949 293.0 END
NI 211 DEN=7.70 0.1233 293.0 END
N 211 DEN=7.76 0.0017 203.0 END
'AL FUEL HOLDER
AL 215 1.0 293.0 END
END COMP
MORE DATA
RES=21 CYLINDER 0.6477 DAN(21)=.38879
END MORE
TRIGA - PREF. FLOOD CANISTER
READ PAR.4 TME=170.0 GEN=203 NPG=500 RUN=YES PLT=NO
TBA=2.0 END PAPAM
READ GEOM
UNIT I
COM='TRIGA FUEL (SMEARED)'
CYLINDER 1 1 3.9877 60.959 0.001
UNIT 5
COM='3.38 iSn Width / 0.28 in Thickness DIVIDER CENTER STACK (SEALED)'
CUBOID 2 1 2P4.2672 0.7112 0.0 +74.29 -8.255
UNIT 6
COM-'3.38 in Width / 0.24 in Thickness DIVIDER OUTSIDE STACK (SEALED)'
CUBOID 2 1 2P4.2i72 0.6096 0.0 +74.29 -R.255
UNIT 7
COM=N SEALED CANI0STER'
CYLINDER 3 1 3.9878 +0o.96 0.0
HOLE 1 0.0 0.0 0.0
CYLINDER 2 1 4.1529 +63.50 -1.27
CYLINDER 12 1 4.1529 +74.29 -8.255
UNIT 10
COM'TRIGA ELEMENTS IN Top of 3.38 in - 3.38 in OPENING (SEALED)'
CUBOID 12 1 2P4.2672 2P4.2672 +74.29 -8.255
HOLE 7 0.0 0.1142 0.0
UNIT 11
COM=-TRIGA ELEMENTS IN Bottom of 3.38 in 3.398 in OPENING (SEALED)'
CUBOID 12 1 2P4.2672 204.2672 +74.29 -0.255
HOLE 7 0.0 -0.1142 0.0
UNIT 12
COM='TR:GA ELEMENTE Ill Bottom Right of 3.3i is + 3.38 in OPENING (SEALED)
CUBOID 12 1 2P4.2672 2P4.272 +74.29 -0.255
HOLE 7 +0.1142 -0.1142 0.0
UNIT 13
COM='TRIGA ELEMENTS IN Top Right of 3.38 in + 3.38 in OPENING (SEALED)'
CUBOID 12 1 2P4.2672 2P4.2672 +74.29 -8.255
HOLE 7 +0.9142 0.1142 0.0
UNIT 14
COM=TRIGA ELEMENTS IN Bottom Left of 3.38 in x 3.38 in OPENING (SEALED)'
CUBOID 12 1 2P4.2I72 2P4.2072 +74.20 -0.255
NOLE 7 -0.1142 -0.1142 0.0
UNIT 15
COM='TRIGA ELEMENTS IN Top Left of 3.39 in . 3.38 in OPENING (SEALED)'
CUBOID 12 1 2P4.2r72 2P4.2072 2 74.20 -9.255
HOLE 7 -0.1142 +0.1142 0.0
UNIT 16
COM-,TRIGA BASKET 3.38 in ` 3.38 in CENTER OPENING (SEALED)
CUBOID 12 1 2P4.2672 2P4.2672 +74.29 -8.255
HOLE 7 0.0 0.0 0.0
UNIT 17
COM='HORIZONTAL 0-0 POISON SHEET + WATER'
CUBOID 13 1 2P3.8R27 0.3175 0.0 +73.n2 -6.985
CUBOID 14 1 2P4.1492 0.3175 0.0 +73.02 -0.98S
CUBOID 12 1 2P4.2E72 0.3175 0.0 +74.29 -9.255
UNIT 18
CO ~'HORIZONTAL 2-' POI SON SHEET + WATER'
CUBOID 13 1 2P3.9227 0.3175 0.0 2P34.103
CUBOID 14 1 2P4.1402 0.3175 0.0 2P34.163
CUBOID 12 1 2P4.2672 0.3175 0.0 2P36.703
UNIT 20
COM='CENTER COLUMN54 OF THREE OPENINGS w/ 0.20 in plate (SEALED)'
ARRAY 1 -4.2672 -13.9303 -8.255
REPLICATE 2 1 4R0.7112 200.0 1

UNIT 231
CON-='LEFT OUTSIDE COLUI'SI OF TWO OPENINGS ,/ 0.22 is plate (SEALED)
APEAY -4-'072 -9.9079 -9.255
REPLICATE 2 1 0.09.3u40 200.3049 2F.. 1
UNIT 22
COM='RIGHT OUTSIDE COLUMN OF TWO OPENINGS w/ 0.12 in plate (SEALED)
AR RA 3 -4.2672 -8.9979 -8.255
REPLICATE 2 1 0.3048 0.0 2R0.3048 2.0.0 1

UNIT 30
COMN 'NAC-LWT TRIGA RASKET (SEALEDI'
CYLINDER 12 1 17.1 +74. 9 -8.255
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HOLE 20 0.0 0.0 0.0

HOLE 21 -9.2457 0.0 0.0
HOLE 22 9H.2457 0.0 0.c'
CYLINDER 2 1 18.9103 .74.93 -8.990
CYLINDER 6 1 33.4645 -74.93 -8.890
CYLINDER 2 1 36.5188 +74.93 -8.H89
CYLINDER 7 I 49.2227 +74.93 -8.8HO
CYLINDER 2 1 49.8221 +74.93 -8.890
CUBOID 8 1 4P49.8121 +74.93 -8.890
UNIT 41
COM= 'TRIGA FUEL ELEMENT'
CYLINDER 21 I 0.6477 2P27.94
CYLINDER 12 1 0.6P834 2P27.94
CYLINDER 29 1 0.6r834 43.48 -33.04
UNIT 42

COM='HOHIONTAL (-1 POISON SHEET + WATER'
CUBOID 210 1 2P3.8227 0.3175 0.0 39.38 -28.H4

CUBOID 211 I 2P4.140- 0.3175 0.0 39.38 -28.94
CUBOID 23 1 2P4.2672 0.3175 0.0 43.48 -33.04
UNIT 45
COM='DIVIDER CENTER STACK'
CUBOID 212 I 2P4.2672 0.7112 0.0 43.48 -33.04
UNIT 46
COM-= 'DIVIDER OUTSIDE STACK'
CUBOID 212 1 284.2672 0.6096 O.U 43.48 -33.04
UNIT 410
COM= 'TRIGA FUEL ELEMENTS IN Al TUBE, CENTERED'

CYLI NDER 23 1 0.809625 43.48 -33.04
HOLE 41 0.0 0.0 0.0
CYLINDER 215 1 0,.84005 43.48 -33.04
UNIT 411
COM= 'TRIGA FUEL ELEMENTS IN Al TUBE, RIGHT'
CYLINDER 23 1 0.009625 43.48 -33.04
HOLE 41 0.12127 0.0 0.0
CYLINDER 215 1 0.94805 43.48 -33.04
UNIT 412
COM=.='TRIGA FUEL ELEMENTS IN AL TUBE, LEFT'
OYLI N.DEP 33 1 0.800625 43.48 -33.04

HOLE 41 -0.12127 0.0 0.0

CYLINDER 215 1 0.04005 43.48 -33.04
UNIT 413
COM 'TRIGA FUEL ELEMENTS IN AL TUBE, TOP'
CYLINDER 23 1 0.809625 43.48 -33.04
HOLE 41 0.0 0.12107 0.0

CYLINDER 215 1 0.94805 43.48 -33.04
UNIT 414
COM 'TRIGA FUEL ELEMENTS IN AL TUBE, BOTTOM'
CYLINDER 23 1 0.900025 43.48 -33.04
HOLE 41 0.0 -0.2127 0.0

CYLINDER 215 1 0.9480E 43.48 -33.04
UNIT 415
COM 'TRIGA FUEL ELEMENTS IN AL TUBE, TOP RIGHT'
CYLINDER 23 1 0.809025 43.48 -33.04
HOLE 41 0.08574 0.08574 0.0
CYLINDER 215 1 0.94805 43.48 -33.04
UNIT 416
COM='TRIGA FUEL ELEMENTS IN AL TUBE, TOP LEFT'

CYLINDER 23 1 0.809625 43.48 -33.04
HOLE 41 -0.08574 0.08574 0.0
CYLINDER 215 1 0.04805 43.48 -33.04
UNIT 417
'CM='TRIGA FUEL ELEMENTS IN AL TUBE, BOTTOM RIGHT'
ZYLINDEP1 21 0.109625 43.48 -33.04
HOLE 41 0.08574 -0.04574 0.0
CYLINDER 215 1 0.04805 43.48 -33.04
UNIT 410

COM='TRIGA FUEL ELEMENTS IN Al TUBE, BOTTOM LEFT'
CYLINDER 13 1 0.809825 43.48 -33.04
HOLE 41 -0.08574 -0.08574 0.0
CYLINDER 215 1 0.94805 43.48 -33.04
UNIT 420
COM='AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, CENTER OPENING'
CUBOIO 23 1 404.1529 43.48 -33.04
HOLE 415 -2.8443 -2.8443 0
HOLE 413 -0.94810 -2.8443 0

HOLE 413 0.94810 -2.8443 0
HOLE 416 2.8443 -2.8443 0
HOLE 411 -2.8413 -0.94810 8

HOLE 415 -0.94510 -0.94810 0

HOLE 416 0.94810 -0.84810 0
HOLE 412 2.8443 -0.94810 0
HOLE 411 -2.8443 0.94810 0
HOLE 417 -0.94810 0.94810 n

HOLE 418 0.94810 0.94810 0
HOLE 410 2.8443 0.94810 0
HOLE 417 -2.6443 2.8443 0

HOLE 414 -0.94810 2.8443 0
HOLE 414 0.04310 2.8443 0
HOLE 410 2.0443 1.8443 2
CU2Br, 23 1 4P4.1020 43.48 -33.04

CHECK 4.1 CM ABVE.....
UNIT 421
COM='AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, BOTTOM OPENING'

CU0BOI 23 1 4P4.1529 43.48 -33.04
HOLE 415 -2.8443 -2.8443 0
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HOLE 413 -0.94810 -2.8443 0
HOLE 413 0.94810 -2.8443 0
HOLE 416 2.8443 -2.8443 0
HOLE 411 -2.8443 -0.94810 0
HOLE 415 -0.94810 -0.9410 0
HOLE 416 0.94810 -H0.010 0

HOLE 412 2.8443 -0.948H1 0
HOLE 411 -2.8443 0.94810 U
HOLE 417 -0.9481C] 0.94810 0
HOLE 418 0.94810 0.94810 n
HOLE 412 2.8443 0.94810 0

HOLE 417 -2.8443 2.8443 0
HOLE 414 -0.94810 2.8443 0
HOLE 414 0.94810 2.8443
HOLE 418 2.8443 2.8443 0

CUBOIT 23 1 4P4.1529 43.48 -33.04
* CHECK 4.1 CM ABOVE ... ...

UNIT 422
COM='AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, TOP OPENING'
CUBOID 23 1 4P4.1529 43.48 -33.04
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
CUBOI ,
' CHECK

415 -2.8443 -2.8443
413 -0.84810 -2.8443
413 0.94810 -2.8443
418 3.8443 -2.8443
411 -2.8443 -0.94810
415 -0.94810 -0.940Z0
416 0.94810 -0.94810
412 2.8443 -0.94810
411 -2.8443 0.94810
417 -0.94810 0.84810
418 0.94810 0.94810
412 2.8443 0.94810
417 -2.8443 2.8443
414 -0.94810 2.8443

414 0.94810 2.8443
418 2.8443 2.8443

23 1 4P4.1529 43.48 -33.04
4.1 CM ABOVE- ..................

0

0

0

0
0

f
0
0
0
SJ

UNIT 423
COM='AL TUBES WITH TRIGA FUEL, 1N FUEL INSERT,
CUOID 23 1 4P4.1529 43.48 -33.04
HOLE 415 -2.8443 -2.8443 1

BOTTOM LEFT OPENING'

HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
CUBOID
I CHECK

UNIT 424
COM= 'AL
CUBOI D

413
412
416
411
415
410
412
411
4 17
418
412
417
414
414
418

-0.94810 -2.8443
0.94810 -2.0442
2.0443 -2.8442

-2.8443 -0.94810
-0.9481C0 -0.94810
0.94810 -0.40810
2.8443 -0.94810

-2.8443 0.94810
-0.94810 0.94810

0.94810 0.H48H10
2.8443 0.84810

-2.8443 2.8443
-0.94810 2.8443
0.94810 2.8443
2.8443 2.8443

0
0
0
0
0
00

23 1 4P4.1529 43.48 -33.04
4.1 CM ABOVE''*** .......

TUBES WITH TOIOA FUEL, 7N FUEL INSERT, TOP LEFT OPENING'

23 1 404.1529 43.48 -23.04
HOLE 410 -2.0443 -2.8443 0
HOLE 413 -0.94810 -2.0443 0
HOLE 413 0.9410 -2.0443 0
HOLE 416 2.8443 -2.8443 0
HOLE 411 -2.8443 -0.04810 0
HOLE 415 -0.94810 -0.04010 0
HOLE 416 0.94010 -0.94810 0
HOLE 412 1.8443 -0.94110 ,
HOLE 41 1 -2.8443 0.94810 0
HOLE 417 -0.94810 0.94810 0
HOLE 418 0.9481 0 0.94810 0
HOLE 412 2.8442 0.94810 0
HOLE 417 -3.8443 2.8443 0
HOLE 414 -0.94010 2.8443 0
HOLE 414 0.94810 2.8443 0
HOLE 418 2.8443 2.8443 0
CUBOID 23 1 4P4.1529 43.48 -32.04
' CHECK 4.1 CM ABOVE ...................

UNIT 420
COM=,'AL TUBES WITH TRIGA FUEL, IN FUEL INSEPT,
CUBOID 22 I 4P4.1120 43.48 -33.04
HOLE 415 -2.8443 -2.0443 0
HOLE 413 -0.94810 -2..443 0

HOLE 413 0.04810 -2.1443 0
HOLE 410 2.8443 -2.8442
HOLE 411 -2.8443 -0.408100 0
HOLE 410 -0.04810 -0.94810
HOLE 416 0.94810 -0.04810 0
HOLE 412 2.8443 -0.94810 0

HOLE 411 -2.8442 0.04910 0
HOLE 417 -0.04010 0.94810 0
HOLE 418 0.94810 0.94980 H
HOLE 412 2.8443 01.94910 0

BOTTOM PIGHT OPENING'
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HOLE 417 -2.8443 2.8443 0
HOLE 414 -0.94810 2.8443 0
HOLE 414 0.94810 2.8443 0
HOLE 418 2.8443 2.8443
CTUBOI 23 1 4P4.1529 42.48 -33.04

' E0E 4.1 CM ABOVE... ...

UNIT 426
COM= 'AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, TOP RIGHT OPENING'
CUBOID 23 1 4P4 .1529 43.4k -33.04
HOLE 415 -2.4443 -3.8443
HOLE 413 -0.94810 -2.8443 0
HOLE 413 0.94910 -2.9443 0
HOLE 416 2.8443 -2.8443 0

HOLE 411 -2.8443 -0.94810 0
HOLE 415 -0.94810 -0.94919 0
HOLE 416 0.94810 -0.94810 0
HOLE 412 2.8443 -0.94810 0

HOLE 411 -2.8443 0.94810 0
HOLE 417 -0.94810 0.94810
HOLE 418 0.94810 0.94810 0
HOLE 413 2.8443 0.94810 0
HOLE 417 -2.8443 2.8443 0
HOLE 414 -0.94810 2.8443 0

HOLE 414 0.94810 2.8443 0
HOLE 418 2.9443 2.8443 0
C2UBOI 23 1 4P4.1529 43.49 -33.04
UNIT 430
COM='FUEL INSERT IN, CENTER OPENING'
CUB090 23 1 484.2672 43.48 -33.04
HOLE 420 0.0 0.0 0.0
UNIT 431
COM-'FUEL INSERT IN, BOTTOM OPENING'
CUBOID 23 1 484.2672 43.48 -33.04
HOLE 421 0.0 -0.1143 0.0
UNIT 432
COM-FUEL INSERT IN, TOP OPENING'
CUBOID 23 1 4P4.2672 43.48 -33.04
HOLE 422 0.0 0.1143 0.0
UN IT 433
COM='FUEL INSERT IN, BOTTOM LEFT OPENING'
CUBOID 23 1 484.2672 43.48 -33.04
HOLE 423 -0.1143 -0.1143 0.0
UNIST 434
COM= 'FUEL 1NSERT8 IN, TOP LEFT OPENINIG'
CUB0I0 23 1 484.2072 43.48 -33.04
HOLE 424 -0.1143 0.1143 0.0
UNIT 435
COM-FUEL INSERT IN, BOTOM RIGHT OPENING'
CUB01D 23 1 4P4.2672 43.48 -33.04
HOLE 425 0.1143 -0.1143 0.0
UNIT 436
COM-'FUEL INSERT IN, TOP RIGHT OPENING'
CUB09D 23 1 484.2672 43.48 -33.04
HOLE 426 0.1143 0.1143 0.0
UNIT 440
COM='CENTER COLUMI OF THREE OPENINGS'
ARPAY 41 -4.2672 -13.8303 -33.04
REPLICATE 212 1 4R0.7112 2R0.0 1
UNIT 441
COM='LEFT OUTSIDE COLUMN OF TWO OPENINGS'
APPAY 42 -4.2672 -8.9979 -33.04
REPLICATE 212 1 0.0 0.3404 200.3408 2RO.O 1
UNIT 442
COMI='RIGHT OUTSIDE COLUMN OF TWO OPENINGS'
APPAE 43 -4.2672 -8.9979 -33.04
REPLICATE 212 1 0.3408 0.0 2R0.3408 2R0.0 1

UNIT 450
C0M '20 TRIGA FUEL ELEMENTS IN EACH LWT BASKET'
CYLINDER 23 1 17.1500 43.485 -33.045
HOLE 440 0.0 0.0 0.0
HOLE 441 -9.2457 0.0 0.0
HOLE 442 +9.2457 0.0 0.0
CYLINDER 212 1 18.9103 43.485 -33.045

CYLINDER 26 1 33.4645 43.485 -33.04,
CYLINDER 212 1 36.5188 43.485 -33.045
CYLINDER 27 1 49.2227 43.485 -33.045
CYLINDER 212 1 49.8221 43.485 -33.045
CUBOID 28 1 4P49.8221 43.485 -33.045
UNIT 90
COM='SIMPLIFIED LID STRUCTURE NAC-LWT'

CYLIIIDER 2 1 36.5188 2814.1351
CYLINDED 0 1 49.0221 2014.1351

0UB01 1 4P419.921 2'14.1351
UNIT 81
COM-'SIMPLIFIED CASK BOTTOM STRUCTURE IJAC-LWT'
CYLIN1DER 1 2E.3525 2P3.81
CYLINDER 2 1 36.3188 =13.97 -12.7
CYLIIIDEE b 1 49.8221 ±13.97 -12.7
CU0801 8 1 4P49.8221 +13.97 -12.7
GLOBAL UNIT 82
COM-_STACK OF 5 BASKETS IN CASK'
ARPRAY 20 -49.8221 -49.8221 -221.3
END GEOM
READ APRAY
AP.A=I NUX-S N1Y=7 NUZ=1 FILL I0 5 17 16 17 5 11 END FILL
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ARA- NU'=l NUY=4 NUZ=1 FILL 13 17 6 12 END FILL
AP.A=3 NU'I= NUY=4 NUZ=1 FILL 15 17 6 14 ENS FILL
AA=M4A1 NU=-S NUY=7 NUZ=1 FILL 432 45 42 430 42 45 431 END FILL
APR=42 NU'-SIT NUY=4 1UZ== FILL 424 46 42 435 ENID FILL
APRA=43 NU1-=I NUY-4 NUZ1= FILL 434 46 AT 433 END FILL
AP.=s0'i U0-= 1UY=1 1UZ=7 FILL 81 35 36450 30 0 END FILL
END AP PA'f
READ BOUNIDS ALL=MIR ENED ROUNDS
READ PLOT
TTL- _-0 PLOT OF CASK (CANAISTER ELEVATION)
SCR-YES PIC-=AT LPI=-1
UAY-'SI.C VDN=-I.0 N/!=6800
.- L=-50 . YUL=50.0 ZUL=149.352

L,5LR =-S 0 OLP-50.0 ZLER=149.352 END
TTL='(-Y PLOT OF BASKET (CANISTER ELEVATION).

SCR=Y ES PIC-MAT LPI=1I
US-.0 VDN= _ - .0 N*:=800
NUL=-17.2 YUL-]7.2 ZUL=149.352

LR=17. LR -17.3 ZLR=149.352 END
TTL='X Y PLOT OF BASKET (CAVITY MID PLANE)'
SCR=YES PIC=MAT LPI=1
UAI.' 10 VDN--1.0 NAk=800
XUL-17.2 YUL-17.2 ZUL=0.0
VLR=17. YLP=-17.2 ZLR=S.S END
TTL= 'X Y PLOT OF CENTER OPENING (CANIISTER ELEVATION)'
SCR YES PIC=MAT LPI=IS
UAP' . 0 VDN--1. 0 NAT-8SO

DUL --7.0 YUL=7.5 ZUL-149.352
ELP-7.0 LR--7.0 ZLR=-4H.352 END
TTL- 'X-Y PLOT OF PERIPHERAL OPENING (CANISTER ELEVATION)'
SCRPYES PIC-MAT LPI=IS
UA.1=] 0 VODN -1. NA'=800
XUL=- 7 YUL 16.0 ZUL=149.352
:LR=7 0 YLRL4.0 ZLR=149.35D END
TTL=' Y- Z PLOT OF BASKET (CENTER OF FUEL ELEMENTS,CANISTER ELEVATION)'
SCR=YES PIC-MAT LPI=10
VAX=-1.0 WDN--I. 0 NAY-800

SUL-2.12 YUL=-14 .0 ZUL=186.69
XLR=2.12 YLR=-4.5 ZLR=112.014 END
TTL- Y-Z PLOT OF BASKET (CASK)'
SCR=YES PIC=MAT LPI=I0
VAX*:I.0 WDN=-1.0 NA:`=800
TUL=2.1 YUUL 5 UL=-225.S
TLR=T.S1 YLR-+51 ZLR=-220.0
ERD PLOT
END DATA

SECONDARY MODULE 000n00 HAS BEEN CALLED.

MODULE 0111008 IS FINISHED. COMPLETION CODE 0. CPU TIME USED

SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE ODO02 IS FINISHED. COMPLETION CODE S. CPU TIME USED i5

SECONDARY MODULE 000009 HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE S. CPU TIME USED 202

MODULE CSAS25 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 220

.59 (SECONDS).

.55 (SECONDS).

.62 (SECONDS).

.91 (SECONDS).
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PROGRAM VERIFICATION INFORPIATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: CSAS

.... CREATION DATE: 03/08/96

VOLUME: ENG

LIBRARY: G:\SCALE43\WI NNT\EXE

PRODUCTION CODE: CSAS

VERSION: 3.1

1JOBNAME: SCALE-PC

DATE OF EXECUTION: 12/21/98

TIME OF EXECUTION: 03:00:50

... .. ... .. .. ... .

". PROBLEM PARAMETERS

LIE 27GROUPNDF4 LIBRARY
MYX 215 MIXTURES
MSC 79 COMPOSITION SPECIFICATIONS
IZM 1 MATERIAL ZONES
GE INFHOMMEDIUM GEOMETRY
MORE 1 0/1 DO NOT READ/READ OPTIONAL PARAMETER DATA
MSLN 0 FUEL SOLUTIONS

• I PROBLEM GEOMETRY ...

.... INFINITE HOMOGENEOUS MEDIUM ....

MFUEL I MIXTURE NO. OF THE INFINITE HOMOGENEOUS MEDIUM

.... SPECIAL PARAMETERS .*..

ISN 8 ORDER OF ANGULAR QUADRATURE
I IM 20 INNER ITERATION MAXIMUM
ICM 25 OUTER ITERATION M.AXIMUM
SZF 1.UNSNGE+00 SIZE FACTOR FOP SPATIAL MESH
EPS 1. UNU0GE-04 OVEPALL PROBLEM CONVERGENCE
PTC 1.000U0E-04 SCALAR FLUX CONVERGENCE
EKL I.42089E+NY BUCKLING FACTOR
IUN U THERI-IAL UPSCATTER SCALING
BAL FINE BALANCE TABLE PRINT FLAG
DY 0.00000E+00 BUCKLING HEIGHT
DZ O.0000UE+00 BUCKLING DEPTH
I PN 0 DIFFUSION COEFFICIENT OPTION
FRD 0 LOGICAL UNIT NUMBER TO READ FLUX GUESS
FWR -I LOGICAL UNIT N UMBER TO WRITE FLUX GUESS
MSH 2001 NUMBER OF INTERVALS FOR PES. INTGETNS
MLV 2 NAMA LVALUE FOR RES. INTGBTNS
AX5 0 LOGICAL UNIT NUMBER TO WRITE A3VISH LIE
RES 21 MIXTURE WITH SPECIAL RESONANCE CORRECTION

CYLINDER GEOMETRY FOR SPECIAL RESONANCE CORRECTION
6.47700E-01 DIMENSION (LBAR) FOR SPECIAL RESONANCE CORRECTION

DANCOFF FACTOR SPECIFICATION
MI TURE FACTOR

21 UA8_79
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PROGRAM VERIFICATION INFORMIATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000009

CREATION DATE: 03/08/96

VOLUME: ENG

LIBRARY: G:\SCALE43\WIN IT\EXE÷

PRODUCTION CODE: KENOVA

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 12/21/98

TIME OF EXECUTION: 03:01:08

0
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-• TRIGA - PREF. FLOOD CANISTER

NUMERIC PARAMETERS

TME MAY-IMUM PROBLEM TIME (MIN) 170.00

TBA TIME PER GENERATION (MINI 2.00

GEN NUMBER OF GENERATIONS 203

NPG NUMBER PER GENERATION 500

NSK NUMBER OF GENERATIONS TO BE SKIPPED 3

BEG BEGINNING GENERATION NUMBER 1

* RES GENERATIDNS BETWEEN CHECKPOINTS 0

.:1ID NUMBER OF EXTRA I-D CROSS SECTIONS I

* NBK NEUTRON BANK SIZE 525

*NB EXTRA POSITIONS IN NEUTRON BANEK 0

NFB FISSION BARK SIZE 500

X.*FB EXTRA POSITIONS IN FISSION BANK 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE . 5000

WTH WEIGHT HIGH FOR SPLITTING 3.0000

WTL WEIGHT LOW FOR RUSSIAN ROULETTE &.3333

E"ND STARTING RASIDOM NUMBER BB827100001

NB8 NUMBER OF D.A. BLOCKS ON UNIT 8 200

NL8 LENGTH OF D.A. BLOCKS ON UNIT 8 512

A*A ADJ MODE OF CALCULATION FORWARD "A

INPUT DATA WRITTEN ON RESTART UNIT NO

A A* BINARY DATA INTERFACE YES
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,,* ... +,* **+ ,+. , . .. .. , . ... **÷ ÷+* ,,. .,++** + + *+ .. ... .. +,. .. .. .,. .+ . . ...,...........÷÷÷ .+

TRIGA - PREF. FLOOD CANISTER

... L G.....I P..T.....E...........RS...... ................. ..... ...... .............. ............. ...............
" + *" ...... LOGICAL PAR•AMETERS .... ... "**

RUN

FLX

SMU

MKU

CKU

FMU

MKH

CKH

FMH

HHL

AMX

MS I

XS2

XAP

PKI

P11

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT NUMIBER

COMPUTE COFACTOR K-EFF BY UNIT NUMBER

PRINT FISS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT FIBS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT I-D MIXTURE X-SECTIONS

PRINT '-D MIXTURE X-SECTIONS

PRINT MIXTURE AN4GLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA I-D CROSS SECTIONS

YES

NO

NO

NO

NO

NO

NO

110

NO

NiO

NO

NO

NO

NO

NO

NO

PLT PLOT PICTURE MAP(S)

FDN COMPUTE FISSION DENSITIES

NUB COMPUTE NU-BAR & AVG FISSION GROUP

MEP COMPUTE MATRIX K-EFF BY UNIT LOCATION

CKP COMPUTE COFACTOR K-EFF BY UNIT LOCATION

FMP PRINT FITS PROD MATRIX BY UNIT LOCATION

MKA COMPUTE MATRIX K-EFF BY ARRAY NUMBER

CKA COMPUTE COFACTOR K-EFF BY ARRAY NUMBER

FMA PRINT FIDS PROD MATRIX BY ARRAY NUMBER

HAL COLLECT MATRIX BY HIGHEST ARRAY LEVEL

FAR PRINT FIB. AND ABS. BY REGION

GAS PRINT FAR BY GROUP

PAX PRINT XSEC-ALBEDO CORRELATION TABLES

PWT PRINT WEIGHT AVERAGE ARRAY

FGM PRINT INPUT GEOMETRY

BUG PRINT DEBUG INFORMATION

NO

YES

NO

NO

NO

NO*÷

NO '

NO *

NO"*

NO *

I'D

NO

110
NO

NO
NO

NO

NO *TRK PRINT TPACKING INFORMATION

.,** ÷*÷* ** ..............*** **+... . . .... :*,* + ....... . . * . ....*+,........ .....4 .+, * ....... ** **, *

PARAMETER INPUT COMPLETED

........ O IO'S WERE USED READING THE PAR.AM4ETER DATA ........
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* - TRIGA - PREF. FLOOD CANISTER

..... ADDITIONAL INFORMATION ......

NUMBER OF ENERGY GROUPS

NO. OF FISSION SPECTRUM SOURCE GROUP

sO. OF SCATTERING ANGLES IN YSECS

ENTRIES/NEUTRON IN THE NEUTRON BANE

21

26

ENTRIES/NEUTRON IN THE FISSION BANK 19

NUMBER OF MIXTURES USED 20

NUMBER OF BIAS ID'S USED 1

NUMBER OF DIFFERENTIAL ALBEDOS USED 0

TOTAL INPUT GEOMETRY REGIONSS 100

NUMBER OF GEOMETRY REGIONS USED 95

LARGEST GEOMETRY UNIT NUMBER 450

LARGEST ARRAY NUMBER 43

USE LATTICE GEOMETRY

GLOBAL ARRAY NUMBER

NUM4BER OF UNITS IN THE GLOBAL X

NUMBER OF UNITS IN THE GLOBAL Y

NUMBER OF UNITS IN THE GLOBAL Z

USE A GLOBAL REFLECTOR

USE NESTED HOLES

NUMBER OF HOLES

MAXKIMUM HOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAX:IMUM ARRAY NESTING LEVEL

DIR.

DIR.

DIR.

YES

20

1

7

YES

YES

142

4

YES

7

UX BOUNDARY CONDITION MIR -X BOUNDARY CONDITION MIR

+Y BOUNDARY CONDITION MIR -Y BOUNDARY CONDITION MIR

+Z BOUNDARY CONDITION MIR -S BOUNDARY CONDITION MIR
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TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITSMEDIA BIAS
NUM ID

UTILIZED IN THIS PROBLEM
REGION

UNIT

TRIGA FUEL (SMEARED)

1 CYLINDER 1 1 RADIUS - 3.9877 +Z = 60.959 -Z = I.O000OE-03 CENTERLINE IS AT X = 0.00000 Y = 0.00000

UNIT 5 ----

3.38 IN WIDTH / 0.28 IN THICKNESS DIVIDER CENTER STACK (SEALED)

I CUBOID 2 1 +2 = 4.2672 -X = -4.2672 +Y = 0.71120

UNIT r ----

3.38 IN WIDTH / 0.24 IN THICKNESS DIVIDER OUTSIDE STACK (SEALED)

I CUBOID 2 1 +X = 4.2672 -X = -4.2672 +Y = 0.60960

-Y 0.0G1000 +Z 74.29,0 -Z = -8.2550

-Y = 0.00000 +Z = 74.290 -Z = -8.2550

UNIT 7

SEALED CANISTER

I CYLINDER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

3 1 RADIUS = 3.987E +Z = 60.960

1 AT X = 0.00000 Y = 0.00000

2 1 RADIUS - 4.1529 +2 = 63.500

12 1 RADIUS - 4.1529 +Z = 74.290

-Z =

Z=

-Z =

-Z =

0.00000

0.00000

-1.2700

-8.2550)

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

CENTERLINE IS AT

X= 0.00000

X 0.00000

X 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

----- UNIT 10 -----

TRIGA ELEMENTS III TOP OF 3.38 Ii X 3.38 IN OPENING (SEALED)

I CUBOID 12 1 +' = 4.2072 -:: = -4.2672 'Y = 4.2672 -Y = -4.2672

HOLE NU4BER 2 AT :: - 0.01C000 Y = 0.211120 Z = 0.00000 IS UNIT NlUMBER

+Z = 74.290 -Z = -8.2550

----- UNIT 11 -----

TRIGA ELEMENTS I6 BOTTOM OF 3.36 III I 3.30 IN OPENING (SEALED)

1 CUBOID 12 1 +2 - 4.2r72 -:: = -4.2672 +Y = 4.2672 -Y = -4.2672

HOLE NUMBER 3 AT X = 0.00000 Y =-0.11420 Z = 0.00000 is UNIT NUMB!
TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

+Z = 74.290

ER 7

REGION NUM ID

----- UNIT 12

TRIGA ELEMENTS IO BOTTOM RIGHT OF 3.38 IN X 3.38 IN OPENING (SEALED)

I CUBOID 12 1 +2 - 4.2672 -' = -4.2672 'Y = 4

HOLE NUMBER 4 AT X - 0.11420 Y =-0.11420 Z = 0.

-Y - -4.I2072 +Z = 74.290

-Z = -8.2550

-Z = -8.2550.2672

00000 IS UNIT NUMBER

----- UNIT 13 -----

TPIGA ELEMENTS III TOP RIGHT OF 3.28 II X 3.37 III OPENING (SEALED)

I CUBOID 12 1 -2 - 4.2672 -y = -4.2C72 +Y = 4.2872 -Y - -4.2672

HOLE NUMBER 5 AT X = 0.11420 Y = 0.11420 I = 0.00000 1S UNIT ((UMBER

----- UNIT 14 -----

TRIGA ELEMENTS IN BOTTOM LEFT OF 3.20 IN ' 3.38 IN OPENING (SEALED)

1 CUBOID 12 1 +2 = 4.2E72 -x = -4.2672 +Y = 4.2672 -' - -4.2672

HOLE NUMBER 6 AT X -- 0.11420 Y =-0.11420 Z 0 )(.00000 IS UNIT NUMBER

+Z = 74.290 -Z = -8.2550

+Z = 74.290 -Z = -8.2550

----- UNIT 15

TRIGA ELEMENTS IN TOP LEFT OF 3.30 Il X 3.38 IN OPENING (SEALED)

I CUBOID 12 0 -. - 4.2672 - = -4.267-2 =i = 4.2672 -' - -4.2b72 +Z = 74.290 -Z = -8.2550
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HOLE NUMBER 7 AT X =-0.11420 Y = 0.11420 Z = 0.00000 IS UNIT NUMBER 7

UNIT 16 -----

TRIGA BASKET 3.38 IN 2 3.38 IN CENTER OPENING (SEALED)

I CUBOID 12 1 +2 = 4.2F72 -E = -4.2672

HOLE NUMBER H AT X - 0.00000 Y = 0.00000

+Y = 4.2672 -Y - -4.2672

Z = 0.00000 IS UNIT NUMBER

+Z = 74.290 -Z = -8.2550

----- UNIT 17

HOPIZONTAL X-X POISON SHEET + WATER

1 CUBOID

2 CUBOID

3 CUBOID

13 1 +X = 3.8227 -2 = -3.8227 +Y = 0.31750 -Y 0.00000

14 1 +: = 4.1402 -X = -4.1402 +Y = 0.31750 -Y - 0.00000

12 1 +2 - 4.2r72 -X = -4.2E72 +Y = 0.31750 -Y = 0.00000
TRIGA - PREF. FLOOD CANIISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
NUM I D

+Z=

+Z=

+Z=

73.020

73. ,20

74.290

= -6.9H50

= -6.9560

= -8.2550

REGION

----- UNIT 20 EXTERNAL TO LATTICE 1

CENTER COLUMN OF THREE OPENINGS W/ 0.28 IN PLATE (SEALED)

I ARRAY NUMBER 1 +X - 4.267' -X = -4.2672 +Y = 13.830 -Y = -13.830

2 CUBOID 2 1 +' = 4.9784 -E = -4.9784 +Y = 14.542 -Y - -14.542

+Z = 74.290 -Z = -8.2550

+Z = 74.290 -Z = -8.2550

----- UNIT 21 EXTERNAL TO LATTICE 2

12 IN PLATE (SEALED)LEFT OUTSIDE COLUMN OF TWO OPENINGS W/ 0.

I ARPAY NUMBER 2

2 CUBOID 2

- 4.2672 -X = -4.2672 +Y = 8.9980 -Y

= 4.2672 -X = -4.5720 +Y = 9.3028 -Y

-8.9979

-9.3027

+Z = 74.290 -Z = -8.2550

+Z = 74.290 -Z = -8.2550

RIGHT OUTSIDE COLUMN

1 ARPAY NUMBER

2 CUBOID

OF TWO OPENINGS W! 0. 12

3 -X = 4 .272

2 1 +2 - 4.5720

- UNIT 22 EXTERNAL TO LATTICE

IN PLATE (SEALED)

-X = -4.2072 +Y = S.9980

-X = -4.2672 +Y 9.3028

3

-Y = -0.9q79 +Z = 74.290 -2 = -8.2550

-Y = -8.3027 +Z = 74.290 -Z = -6.2550

UNIT 30 ---

NAC-LWT TRIGA BASKET (SEALED)

I CYLINDER

HOLE NUMBER

HOLE NUJMBER

HOLE NUMBER

- CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CUBOID

12

9

10

11
I0

2

7

p

1 RADIUS

AT X

AT .

AT X

1 RADIUS

1 RADIUS

1 RADIUS

I RADIUS

I FADIOUS

1 :':

17.100

0.00000

-9.2457

9.2457

18.910

33.465

36. 519

49.223

4q. 8 22

4 U.22
TRIGA

+2

Y

+Z

+Z

+Z

74.290

0.00000

0.00000

0.00000

74.930

74.930

74.930

74.930

74.930

-Z

Z

Z

Z

-Z

-Z

-Z

-7

-Z

= -8.2550

= 0.00000

= 0.00000

= 0.00000

= -8.8900

= -8.8900

= -8.8900

= -8.8900

= -8.8900

CENTERLINE IS AT

IS UNIT NUMBER

IS UNIT NUMBER

IS U1IT NUMBER

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

-Y = -49.822

= 0.00000

20

21

22

= 0.00000

= 0.00000

= 0.00000

H= 0.00000

X= 0.00000

+g = 74.930

Y = 0.00000

Y = 0.00000

= 0.00000

= 0.00000

= 0. 00000

7f = -0. 0000-X = -49.e22 +Y = 4q.822
PREF. FLOOD CANISTER

MEDIA BIAS
1N1.0 ILREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT 41 -----

TRIGA FUEL ELEMENT

I CYLINDER

2 CYLINDER

3 CYLINDER

21 1 RADIUS - 0.64770

22 1 RADIUS - 0.6834

29 1 PADIUS - 0.68U34

+Z = 27.940

+Z = 27.940

+Z = 43.480

-Z = -27.940

-Z = -27.940

-Z = -33.040

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

0 . 00000

0.00000

0. 00000

= 0.00000

= 0. 00000

= 0. 00000

-UNIT 42 ----
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HORIZONTAL X-2 POISON SHEET W HATER

I CUBOI8 210C 1 X

2 CUBOI 21 1 +X

3 CUBOI 23 1 +E =

3.8227

4.1402

4.2672

.38227

.4.1402

-4.2672

+Y

+Y

+Y

= 0.31750

= 0.3175v

= 0.3175,,

-Y = 0.00000

-Y = 0.00000

-Y = 0.00000

+2

+7,

39.380

39.380

43.48C,

-Z = -28.940

-Z = -28,940

-C = -33.040

----- UNIT 45 -----

DIVIDER CENTER STACK

1 CUBOI 212 1 +2 = 4.2672 -X = -4.2672 +Y = 0.71120

----- UNIT 46 -----

DIVIDER OUTSIDE STACK

1 CUBOID 212 1 +x = 4.2672 -X = -4.2672 +Y = 0.60960

-Y = 0.00000 +Z 43.480 -Z = -33.040

-Y = 0.0000C +Z 43.480 -Z = -33.040

UNIT Ho -----

SIMPLIFIED LID STRUCTURE NAC-LWT

I CYLINDER 2 1 PRADIUS = 36.519

C LYLINDER 9 1 PADIUS = 49.822

3 CUBOID 8 1 +X = 49.822
TRI

+Z = 14.135

+Z = 14.135

-X = -49.822
GA - FREF. FLOOD CANI

-Z = -14.135 CENTEPLINE IS AT

-Z = -14.135 CENTERLINE IS AT

+Y = 4q.822 -Y = -49.822
STER

0.00000

0. 00000

14.135

y = 0.00000

Y =.00000

-Z = -14.13c

MEDIA BIAS
ITUM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

UNIT 81

SIMPLIFIED CASK BOTTOM

I CYLINDER 6

2 CYLINDER 2

3 CYLINDER 8

4 CUBOID 8

STRUCTURE NAC-LWT

1 RADIUS = 26.353

1 RADIUS = 36.61c

I RADIUS = 49.822

1 +2 = 49.822

3.8100

13.970

13.970

49.822

-Z

-Z

-Z

+Y

= -3.8100

= -12.700

= -12.700

= 49.822

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

-Y = -49.822

X

:,.

X

+7

0.00000

0.00000

0.O00000

13.970

Y = 0.00000

Y= 0.5000OO

Y = 0.00000

-Z = -12.70C

.........* ÷ GLOBAL - - ........
----- UNIT d2 EXTERNAL TO LATTICE 20 -----

STACK OF 5 BASKETS IN CASK

I ARRAY NUMBER 20 += 49.822 -X = -49.822 +Y = 49.822 -Y= -49.822 +Z 230.87 -Z = -221.30

UNIT 411

TRIGA FUEL ELEM4ENTS IN AL TUBE, RIGHT

1 CYLINDER 23 1 RADIUS = 0.80963

HOLE NUMBER 13 AT 0 = 0.12127

2 CYLINDER 215 1 PADIUS = 0.94805

+Z

Y

+Z

43.480 -Z = -33.040

'.00000 Z = 0.00000

43.480 -Z = -33.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

X = 0.00000

41

= 0.00000

Y = 0.00000

Y = 0.00000

UNIT 412

TRIGA FUEL ELEMENTS IN AL

1 CYLINDER 23 1

HOLE NCJMBER 14

2 CYLINDER 215 1

TUBE, LEFT

RADIUS = 0.80363

AT X =-0.12127

RADIUS = 0.94805

43.400

0. C'0000

43.480

-Z = -33.040

7 = 0.00000

-Z = -33.040

CENTERLINIE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

- 0.00000

41

X = 0.00000

Y = 0.00000

Y = 0.00000

TRIGA FUEL ELEMENTS IN AL TUBE,

1 CYLINDER 23 1 RADIU

HOLE NUMBER 15 AT

2 CYLINDER 215 1 RADIU

UNIT 413

TOP

S = 0.80963 +Z = 43.480 -Z = -33.040 CENTERLINE IS AT

X = 0.00000 Y = 0.121'7 Z = 0.00000 IS UNIT NUMBER

S = .944805 +Z = 43.450 -Z = -33.040 CENTERLINE IS AT
TPIGA - PREF. FLOOD CA'IISTER

GEOMETPY DESCRIPTIOII FOR THOSE UNITS UTILIZED INl THIS PROBLEM

6.6.6-55

X = 0.00000

41

X - 0.00000

y = 0.00000

Y = 0.03000o

1122IA BIAS
H.U4 11REGION
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UNIT 414

TRIGA FUEL ELEMENTS IN AL TUBE, BOTTOM

1 CYLINDER

HOLE NTUIBEP

2 CYLINDER

23 1 RADIUS = 0.80963

16 AT X = 0.00000

215 1 RADIUS = 0.94905

Y

+Z

43.4816

-0. 12127

43.480

-Z = -33.040

Z= 0.00000

-Z = -33.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

0= 0. 00000

41

= 5. 00000

Y = 0.00000

0 = 0.00000

UNIT 415

TRIGA FUEL ELEMENTS IN AL TUBE, TOP RIGHT

I CYLINDER 23 1 RADIUS = 0.80963 'Z

HOLE NUMBER 17 AT X = 8.57400E-02 Y

2 CYLINDER 215 1 RADIUS = 0.94805 +Z

TRIGA FUEL ELEMENTS IN AL TUBE, TOP LEFT

1 CYLINDER 23 1 RADIUS = 0.80963 +Z

HOLE NIUMBER 10 AT X =-8.57400E-02 Y

2 CYLINDER 215 1 PADIUS 0.94805 +Z

TRIGA FUEL ELEMENTS IN AL TUBE, BOTTOM RIGHT

43.480 -Z = -33.040

8.57400E-02 Z = 0.00000

43.480 -Z = -33.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

X = 0.00000

41

= 0.00000

Y 0.00000

Y = 0.00000

UNIT 416

43.450 -Z = -33.040

8.57400E-D2 Z = 0.00000

43.4K0 -Z = -33.040

----- UNIT 417

CENTERLINIE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

= 0.00000

41

X = 0.00000

Y = 0.00000

Y = 0.00000

I CYLINDER

HOLE NIUMBER

2 CYLINDER

03 1 RADIUS = 0.80963 +Z = 43.480 -Z = -33.040

19 AT X = 8.57400E-02 Y =-8.57400E-02 Z = 0.00000

215 1 RADIUS = 0.94805 +Z = 43.480 -Z = -33.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

X= 0.00000

41

= 0.00000

Y = 0.00000

Y = 0.00000

----- UNIT 418 -----

TRIGA FUEL ELEMENTS IN AL TUBE, BOTTOM LEFT

1 CYLINDER 23 1 RADIUS = 0.80963 +Z - 43.480 -C = -33.040 CENTERLINE IS AT

HOLE NUMBER 20 AT X =-8.57400E-02 Y =-6.5574U0E-O2 Z = 0.00000 IS UNIT NUMBER

2 CYLINDER 215 1 RADIUS = 0.94805 'Z = 43.480 -Z = -33.040 CENTERLINE IS AT

TRIGA - PREF. FLOOD CAINISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

= 0.00000

41

X = 0.0000

Y= . 00000

Y = 0.00000

REGIONI NUM ID

UNIT 420 -----

AL TUBES WITH TRIGA FUEL, IN FUEL

1 CUBOID

HOLE IURMBER

HOLE UUMBEP

HOLE rUMBER

HOLE ITIUMBES

HOLE f1.IBEF:

HOLE INUM4BER

HOLE NUMBER

HOLE NUMBER

HOLE N1IUMBER

HOLE NUMBER

HOLE NIIMBER

HOLE NUMBER

HOLE NUMBER

HOLE INUMBER

23

21

24

25

36

29

30

31

32

33

34

1

AT X

AT X

AT X

AT X

AT X"

AT X

AT 0

AT X

AT 0

AT X

AT X

AT X

AT X

INSERT, CENTER

= 4.1529

= -2.8443

=-0.94810

= 0.44810

= 2.0443

= -2.8443

=-0. 94810

= 0.94810

= 3.8443

= -2.8443

=-0.94810

=0.94810

= 2.8443

= -1.8443

4-0.94810

OPENING

-y: - -4.1529

Y O -2.8443

Y = -2.b443

Y = -2.8443

Y = -2.8443

Y -- 0.9 410

Y =-0.94810

Y =-0.94P10

+y =

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z=

4 .1529

0. 00000

0. 00000

0.00000

0. 00000

0.00000

0.00000

0. 00000

0. 00000

N. 00000

0. 00000

0. 00000

0. 00000

0. 00000

0. 00000

-Y = -4.1529

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUI4BER

IS UNIT NUMBER

IS UNIT NIUIMIBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUI4BER

IS UNIT NUMlBER

+Z -

415

413

413

410

411

415

416

412

411

417

418

4 12

417

414

43.480 -Z = -33.040

Y

Y

Y

Y

-0. 94810

0.64810

0.94 10

0. q4810

0.94810

2.8443

2.R443
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HOLE NUMBER 35 AT Y 0.94810 Y = 2.8443 Z = 0.00000 IS UNIT NUMBER 414

HOLE NUMBER 36 AT X = 2.8443 Y = 2.8443 Z = .OSOOSi IS UNIT NUMBER 418

2 CUBOID 23 1 +B = 4.1529 -X = -4.1529 +Y - 4.1529 -Y = -4.1529 +Z = 43.480 -Z - -33.040
TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION NUM ID

UNIT 40 1 -----

AL TUBES WITH TRIGA FUEL, IIN FUEL INSERT, BOTTOM OPENING

1 CUBOID 23 1 +X = 4.1529 -: = -4.1529 +Y- 4.1529 -Y = -4.1529 +Z = 43.480 -Z - -33.04'J

HOLE NUMBER 37 AT X = -"2.8443 Y = -2.8443 Z 0.00000 IS UNIT NUMBER 415

HOLE NUMBER 3P AT X =-O.94810 Y = -2.8443 Z - 0.0000o IS UNIT NUMBER 413

HOLE NUMBER 39 AT X = 0.94810 Y = -2.8443 Z = 0.00000 IS UNIT NUMBER 413

HOLE NUMBER 40 AT X = 2.8443 Y = -2.8443 Z = 0.00000 IS UNIT NUMBER 416

HOLE NUMBER 41 AT X = -2.8443 Y =-0.94810 Z = 0.00000 IS UNIT NUM4BER 411

HOLE NUMBER 42 AT X =-0.94810 Y =-0.94810 Z = 0.00000 IS UNIT NUMBER 415

HOLE NUMBER 43 AT X = 0.94810 Y =-0.94810 Z = 0.00000 IS UNIT NUMBER 416

HOLE NUMBER 44 AT 2 = 2.8443 Y =-0.94810 Z - 0.00000 IS UNIT NUMBER 412

HOLE NUMBER 45 AT X = -2.8443 Y = 0.94810 Z = 0.00000 IS UNIT NUMBER 411

HOLE NUSMBER 46 AT " =-0.94810 Y = 0.94810 7 = 0.010000 IS UNIT NUMBER 417

HOLE NUMBER 47 AT X = 0.94810 Y = 0.94810 Z = 0.00000 IS UNIT NUM4BER 418

HOLE NUMBER 48 AT X = 2.8443 Y = 0.94810 Z 1 0.0BUSB IS UNIT NUMBER 412

HOLE NUI-IBER 49 AT X = -2.e443 Y = 2.8443 Z - 0.04000 IS UNIT NU14BER 417

HOLE NUM4BER 50 AT X =-0.94810 Y = 2.8443 Z I 0.50000 IS UNIT NUMBER 414

HOLE NUMBER 51 AT X = 0.94810 Y = 2.8443 Z = 0.00000 IS UNIT NUMBER 414

HOLE NUMBER 52 AT X = 2.8443 Y = 2.8443 Z = 0.00000 IS UNIT NUMBER 418

2 CUBOID 23 1 ':S = 4.1529 -X = -4.1529 +Y = 4.1529 -Y = -4.1529 +Z = 43.480 -Z = -33.040
TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED III THIS PROBLEM
REGION HUM ID

UNIT 422 -----

AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, TOP OPENING

I CUBOID 23 1 +X = 4.1529 -: = -4.1529 +Y = 4.1529 -Y = -4.1529 +Z = 43.480 -Z - -33.040

HOLE NUMBER 53 AT 2 = -2.8443 Y = -2.8443 Z = 0.00000 IS UNIT NUMBER 415

HOLE NUMBER 54 AT X =-0.94810 Y = -2.8443 Z - 0.00000 IS UNIT NUMBER 413

HOLE NUMBER 55 AT X = 0.94810 Y = -2.8443 Z = 0.00000 IS UNIT NUMBER 413

HOLE NlUMBER 56 AT X = 2.8443 Y = -2.8443 1 - 0.0(',000 IS UNIT NUIMBER 41(

HOLE NUMBER 57 AT S = -2.8443 5 =-0.94810 Z = 0.010000 IS UNIT NUMBER 411

HOLE INMBER 09 AT X =-0.94e10 Y =-0.94810 Z D 0.000"(I0 IS UNIT NUMBER 415

HOLE NUMBER 5q AT . = 0.94810 Y =-0.94810 Z = 0.00000 IS UNIT NUMBER 416

HOLE NUMBER 60 AT X = 2.8443 ' =-0.94810 Z - 0.0,000( IS UNIT NUMBER 412

HOLE NUMBER E1 AT X = -2.8443 Y = 0.94810 Z 0.00006 IS UNIT NUMBER 411

HOLE NUMBER 62 AT X =-0.94810 Y = 0.94810 Z = 0.00000 IS UNIT NUMBER 417

HOLE NUMBER 63 AT S = 0.94810 Y = 0.94810 Z 1 0.00000 IS UNIT NUMBER 418

HOLE NUMBER 64 AT 2 = 3.8443 Y = 0.94810 Z - 0.00000 IS UNIT NUMBER 412

HOLE NUMBER E5 AT X = -2.8443 Y = 2.8443 Z - 0.00000 IS UNIT NUMBER 417

HOLE NUMBER 66 AT X =-0.94810 Y = 2.8443 Z - 0.00000 IS UNIT NUMBER 414

HOLE NUMBER 07 AT X 0.94010 Y = 2.8443 Z = 0.00000 IS UNIT NUMBER 414

HOLE SOMBER Ea AT S = 2.8443 Y = 2.8443 1 - 0.00000 IS UNIT NUMBER 418

2 CUBOII' 23 1 +: - 4.1529 -5 = -4.1529 +Y = 4.152- -Y = -4.1529 +Z = 43.4830 -Z = -33.040
TRIGA -PREF. FLOOD CAINISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED III THIS PROBLEM
PEGIO1 5.4 ID

----- UNIT 423 -----
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AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, BOTTOM LEFT OPENING

1 CUBOID 23 1 +x = 4.1529 -x = -4.1529 +Y - 4.1529 -Y -4.1529 +Z = 43.480 -Z -33.040

HOLE IUMBER 69 AT X = -2.8443 Y = -2.8443 Z - 0.000001 IS UNIT NUMBER 415

HOLE NUMBER 7N AT X =-0.94810 Y = -2.8443 Z = 0.00000 IS UNIT NUMBER 413

HOLE NUMBER 71 AT X = 0.94810 Y = -2.8443 Z - 0.00000 IS UNIT NUMBER 413

HOLE NUMBER 72 AT -= 2.8443 Y = -2.8443 Z - 0,.0)000 IS UNIT NUMBER 416

HOLE ULMBER 73 AT S = -2.e443 Y =-0.948610 Z = 0.0000 IS UNIT NUMBER 411

HOLE NUMBER 74 AT X =-0C. 94810 =-0. 94810 r = 0.00000 IS UNIT NUMBER 415

HOLE NUMBER 75 AT X = 0.94810 Y =-0.94810 Z = 0.00000 IS UNIT NUMBER 416

HOLE NUMBER 76 AT X = 2.8443 Y =-0.94810 Z = 0.00000 IS UNIT NUMBEP 412

HOLE NUMBER 77 AT ' = -2.8443 Y = 0.94810 Z = 0.00000 IS UNIT NUMBER 411

HOLE NUMBER 78 AT X =-0.94810 Y = 0.94810 Z = 0.-)00600 IS UNIT NUMBER 417

HOLE NUMBER 79 AT X = 0.94810 Y = 0.94810 Z = 0.00000 IS UNIT NUMBER 418

HOLE NUMBER 86 AT X = 2.8443 Y = 0.94810 Z - 0.00000 IS UNIT NUMBER 412

HOLE NUMBER 81 AT K = -2.8443 Y = 2.8443 Z - 0.00000 IS UNIT NUMBER 417

HOLE NUMBER 82 AT X =-0.94810 Y = 2.8443 Z = 0.00000 IS UNIT NUMBER 414

HOLE N.UMBER 83 AT X = 0.94810 Y = 2.8443 Z = 0.00000 IS UNIT NUMBER 414

HOLE NUMBER 84 AT X = 2.8443 Y = 2.8443 Z = 0.00000 IS UNIT NUMBER 418

- CUBOID 23 1 +2 = 4.1529 -x= -4.1529 +Y = 4.1529 -Y = -4.1529 +2 43.480 -Z - -33.040
TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION NUN ID

UNIT 424 -----

AL TUBES WITH TRIGA FUEL, 11 FUEL INSERT, TOP LEFT OPENING

1 CUBOIED 23 1 IX = 4.1529 -S = -4.1529 ÷Y - 4.1529 -Y = -4.1529 +Z = 43.480 -Z -33.040

HOLE NUMBER 85 AT K = -2.8443 Y = -2.8443 Z = 0.0O00() IS UNIT NUMBER 415

HOLE NUMBER Br AT S =-0.94810 Y = -2.8443 Z = 0.0000O IS UNIT NUMBER 411

HOLE NUMBER 87 AT X = 0.94810 Y = -2.8443 Z = 0.00000 IS UNIT NUM4BER 413

HOLE NUMBER 88 AT X = 2.8443 Y = -2.8443 Z = 0.00000 IS UNIT NUM4BER 416

HOLE IJ14BER 89 AT X = -2.8443 Y =-0.94810 Z = 0.00000 IS UNIT NUMBER 411

HOLE NU14BER 90 AT S =-0.94810 Y =-0.94810 Z = 0.00000 IS UNIT NUMBER 415

HOLE NOUMBER 91 AT X = 0.94810 Y =-0.94810 7 - 0.00000 IS UNIT NUMBER 416

HOLE NUMBER 99 2 AT : = 2.8443 Y =-0.94810 Z = 0.00000 IS UNIT NIU4BER 412

HOLE 7S54BER 93 AT X = -2.8443 Y = 0.94810 ) = 0.00000 IS UNIT NUMBER 411

HOLE N1ISBER 94 AT ' =-0.94810 Y = 0.94010 1 - 0).0(000 IS UNIT NUMBER 417

HOLE NUMBER 95 AT X = 0.04810 T = 0.94810 ) = 0.00000 IS UNIT NUM4BER 418

HOLE NUMBER 90 AT K = 2.8443 Y = 0.94810 Z 0.01-1000 1S UNIT NUMBER 412

HOLE NUMBER 37 AT X = -2.6443 Y = 2.8443 Z = 0.00000 IS UNIT CUMIBER 417

HOLE NUMBER 98 AT - =-0.94810 Y = 2.8443 Z = 0.00000 IS UNIT NUMBER 414

HOLE fU49BER 99 AT X = 0.94810 Y = 2.8443 Z = 0.06000 IS UNIT NUM4BER 414

HOLE NUMBER I100 AT S = 2.8443 Y = 2.8443 Z = 0.00000 IS UNIT NUMBER 418

2 CUBOIS 23 1 +5 = 4.1529 -X = -4.1529 'Y = 4.1529 -S = -4.1529 +Z = 43.480 -Z = -33.040
TRIGA - PREF. FLOOD CANISTER

IMEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION 141214 ID

UNIT 425

AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, BOTTOM RIGHT OPENING

1 'UBO0 23 1 +5 = 4.1S'9 -y = -4.1529 -Y = 4.1529 -Y = -4.151q -I = 43.480 -S -33.040

HOLE r7_ý15ER I' 101 AT X - -2.8443 Y = -2.8443 .= 0...00.00 15 UNIT IU.IBER 415

HOLE NU70BER I22 AT X =-0.94810 Y = -2.8443 1 = 0.00000 IS UNIT NIU4BER 413

HOLE NUMNBER 103 AT K = 0.94810 Y = -2.8443 Z - 0.vo0000 IS UNIT NUMBER 412

HOLE NU14BER 104 AT X = 2.8442 Y = -2.8443 Z = 0.00000 IS UNIIT NUMBER 416
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HOLE NUM6BER

HOLE NUMBER

HOLE NUIMBER

HOLE NIMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUM14BER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NIUMBER

HOLE NHUMBER

2 CUBOID

18 '5

106

107

108

109

110

111

112

113

114

119

116

23 1

AT X = -2.X443

AT " =-0.94810

AT 2 = 0.94810

AT 2 = 2.8443

AT X = -2.8443

AT : =-0.094810

AT X = 0.94810

AT X = 2.8443

AT X = -2.8443

AT I =-0.94810

AT " = 0.94810

AT X = 2.8443

+X = 4.1529
TRIGA

T

Y

0.

0.

=-0.94810

=-0.94810

=-0.94810

9-0.94810

0.94810

0.94810

-)0.94810

=U.94810

2.6443

8.0443

2.8443

2.8443

Z= 0.00000

Z 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z= 0.00000

Z= 0.00000

Z = 0.00000

Z= 0.00000

Z 0.00000

IS UNIT NUMBER

IS UIIIT NU4MBER

IS UNIT NUMBER

IS UNIT NUMOBER

IS UNIT N 6UMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -4.1529

411

415

416

412

411

417

41d

412

417

414

414

416

+Z =-X = -4.1529 +Y = 4.1529
PREF. FLOOD CANISTER

43.480 -Z = -33.040

MEDIA BIAS
NUN IDREGPI ON

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT 426

AL TUBES WITH TRIGA FUEL,

1 CUBOID 23 1

HOLE N'UMBER 117

HOLE 14UMBER 118

HOLE NUMBER 119

HOLE NUMBER 6 130

HOLE NUMI4BE 131

HOLE NUJMBER 122

HOLE NUM4BER 123

HOLE NUMBER 124

HOLE NUMBER 125

HOLE NUMBER 126

HOLE NUMBER 127

HOLE 110MBE0 128

HOLE 1N.0-1BER 129

HOLE N 6UMBER 130

HOLE NU.4MBER 131

HOLE NUMBER 132

2 CUBOID 23 1

IN FUEL INSERT, TOP RIGHT

+2 = 4.1529

AT v = -2.8443

AT X =-0.94810

AT X = 0.94810

AT X = 2.8443

AT 2 = -2.e443

AT 2 =-0.94810

AT 0 = 0.94810

AT 2 = 2.8443

AT E = -2.8443

AT X =-0.94010

AT E = 0.94810

AT X = 2.8443

AT X = -2.8443

AT X =-0.94810

AT 2 = 0.94810

AT X = 2.8443

+! - 4.5529

0.

5.

0.

0

0

0

0.

0.

2

0.

0

OPENING

-4.1529

-2.8443

-2.8443

-2.8443

-2.8443

-0.94810

-0. 94810

-0. 94610

-0.94810

0. 94810

0.94810

0.94810

0. 94810

2.8443

2.8443

2. 8443

2. 08443

-4.1529

+Y = 4.1529

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.000oo

Z = 0.00000

Z = 0.00000

Z= 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

+Y = 4.1529

-Y = -4.1529

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIIT NUMBER

IS UNIT NUM4BER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT N004BE0

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NU0BER

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -4.1529

+Z = 43.480

415

413

413

416

411

415

416

412

411

417

418

412

417

414

414

418

+Z - 43.480

-Z = -33.040

-Z = -33.040

FUEL INSERT IN, CENTER OPEN11

I 0UBOID 23 1

HOLE NU4MBER 133

UNIT 430 -----

rIG

+2 = 4.2672 -2 = -4.2672 +Y = 4.2672 - 4 = -. 12E72 + 4 - 43.4e,,

AT 2 = 0.00000 Y = 0.00000 Z = 0.00000 IS UNIT N001BER 420
TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

-Z = -33.04,

MEDIA BIAS
NUM I DREGION

----- UNIT 431 -----

FUEL INSEET IN, BOTTOM OPENING

1 000010 23 1 +22 =4.2672 -H = -4.2672 +0 = 4.2672 -Y = -4.2672

HOLE 040BER 134 AT X = 0.00000 Y =-0.11430 Z = 0.00000 IS UIIIT NUMBER

+- - 43.462

421

-Z = -33.040

UNIT 432

FUEL INSERT IN, TOP OPENI0 G

1 CUBOID 23 1

HOLE NUMBER 135

NAC International

+2 = 4.2672 -2 = -4.2672 'Y = 4.2672 -Y = -4.2672

AT X = 0.00000 .Y = 0.11430 Z = 0.00000 IS UNIT 10MBER

+Z = 43.400 -Z = -33.040

422
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UNIT 433

FUEL INSERT IN, BOTTOM LEFT OPENING

1 CUBOID 23 1 +2 = 4.2672

HOLE NUMBER 136 AT X =-0.11430

-X = -4.2672 +Y = 4.2672

Y =-C.11430 Z = 0.00000

-Y = -4.2672 +Z =

IS UNIT NUMBER 423

43.480 -Z = -33.040

UNIT 434

FUEL INSERT IN, TOP LEFT OPENING

S CUBOID 23 1 +X 4.2672 -X = -4.2672 +Y = 4.2672 -Y = -4.2672 +Z =

HOLE NUMBER 137 AT N =-0.11430 Y = 0.11430 Z = G.00000 IS UNIT NUMBER 424

43.480 -Z = -33.04)

UNIT 435

FUEL INSERT IN, BOTOM RIGHT OPENING

S CUBOID 23 1 +2 = 4.2672

HOLE NUMBER 138 AT X = 0.11430

-X = -4.2672 +Y = 4.2672

Y =-Z.11430 2 = 0.00000

-Y = -4.2672 +Z = 43.480

IS UNIT NUMBER 425

-Z = -33.040

FUEL INSERT IN, TOP RIGHT OPE

1 CUBOID 23 1

HOLE NUMBER 139

UNIT 436

EhING

+2 = 4.2672 -X = -4.2672 +y = 4.2672 -Y = -4.2672

AT X = 0.11430 Y = 0.11430 Z = 0.06000 IS UNIT NUMBE
TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

+Z = 43.480

R 426

-Z = -33.040

MEDIA BIAS
NUM IDREGION

UNIT 440 EXTERNAL TO LATTICE 41

CENTER COLUMN OF THREE OPENINGS

I ARRAY NUMBER 41 +2 = 4.2672

- CUBOID 212 1 +X = 4.9784

-X = -4.2672 1Y = 13.836

-X = -4.9784 -Y = 14.542

-Y = -13.830 +Z = 43.480 -Z = -33.040

-Y = -14.542 +7 = 43.480 -Z = -33.040

UNIT 441 EXTERNAL TO LATTICE 42 ---

LEFT OUTSIDE COLUPMN OF TWO OPENINGS

1 ARRAY NUMBER 42 +X = 4.2672

CUBOID 212 1 +x = 4.2672

RIGHT OUTSIDE COLUMIN OF TWO OPENINGS

1 ARRAY NUMBER 43 +X = 4.2672

2 CUBOID 212 1 +2 = 4.6080

28 TRIGA FUEL ELEMENTS IN EACH LWT BASKET

-X = -4.2672 +Y = 8.9980

-X = -4.6080 +Y = 9.3388

-Y = -8.9979 +Z = 43.480

-Y = -9.3387 +Z - 43.480

-Z = -33.040

-Z = -33.04n

UNIT 442 EXTERNAL TO LATTICE 43

-X = -4.2672 +Y = S. 9980

-X = -4.2672 +Y = 9.3388

-Y = -8.9979 'Z = 43.480 -Z = -33.040

-Y = -9.3387 +Z - 43.480 -Z = -33.040

----- UNIT 450

S CYLINDER

HOLE NUMBER

HOLE NUM4BER

HOLE I4UMBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CUSOID

23

140

141

142

212

26

212

27

212

29

I RADIUS

AT 2 =

AT 2 =

AT 2

I PADIUS =

1 RADIUS =

1 RADIUS =

1 RADIUS =

1 RADIUS =

1 +: =

17.150

0. 6 (000

-9.2457

9. 24 57

18.910

33.465

36.519

49. 223

49.P22

49.822

+Z

+2Z

+2Z

-. 2

43.485 -Z = -33.045 CENTERLINE IS AT X = ).600000

0.00000 2 = 6. o002, IS UNIT NUMBER 446

0.00000 2 = 0.60006 IS UNIT NUMBER 441

0.0000 0 = 0. 00000 IS UNIT NUMBER 442

43.485 -Z = -33.045 CENTERLINE IS AT X - 0.01000

43.485 -Z = -33.045 CENTERLINE IS AT X - 0.0600

43.485 -Z = -33.045 CENTERLINE IS AT X - 0.00000

43.4e5 -Z = -33.045 CENTERLINE IS AT X = 0.00000

43.4P5 -Z = -33.645 CENTERLINE IS AT X = 0.00000

-4q.822 +Y = 49.e22 -Y = -49.822 +Z - 43.485

Y= 0.0000f

Y = 0.00000

Y = 0.00000

Y 0.00000

Y= 0.0000

Z= -. 0300

-Z -3'.045

TPIGA - PREF. FLOOD CANISTER

UNIT ORIENTATION DESCRIPTION FOR ARRAY I

Z LAYER 1, X COLUMNI I TO I LEFT TO RIGHT Y ROW 1 TO 7 BOTTOM TO TOP

11
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17

16

17

5

10

UNIT ORIENTATION DESCRIPTION FOR ARPAY 2

Z LAYER 1, 7 COL211 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 4 BOTTOM TO TOP

12

6

17

13

UNIT ORIEIITATION DESCRIPTION FOR ARRAY 3

Z LAYER 1, ' COLULM I TO 1 LEFT TO RIGHT Y ROW 1 TO 4 BOTTOM TO TOP

14

6

17

15

Z LAYER

81
Z LAYER

30
Z LAYER

450
Z LAYER

451)
Z LAYER

450
Z LAYER

30
Z LAYER

80

LAYER

431

45

42

430

42

45

432

Z LAYER

435

42

46

436

Z LAYER

433

TRIGA - PREF. FLOOD CANISTER

UNIT ORIENTATION DESCRIPTIONI FOR ARRAY

1, X COLUI I TO 1 LEFT TO RIGHT Y ROW I TO 1

2, 7 COL!MGI i TO I LEFT TO RIGHT Y ROW S TO I

3, X COLUM-fN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO S

4, 7 COLUMN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 1

5, X COLUMI I TO I LEFT TO RIGHT Y PROW I TO 1

6, X COLUM4N 1 TO 1 LEFT TO RIGHT Y ROW 1 TO I

7, X COLUlBI 1 TO I LEFT TO RIGHT Y ROW I TO I

TRIGA - PREF. FLOOD CANIISTER

UNIT ORIENTATION DESCRIPTION FOR ARRAY

1, X COLUM I TO 1 LEFT TO RIGHT Y ROW I TO 7

20

BOTTOM TO TOP

BOTTOM TO TOP

BOTTOM TO TOP

BOTTOM TO TOP

BOTTOM TO TOS

BOTTOM TO TOP

BOTTOM TO TOP

41

BOTTOM TO TOP

UNIT ORIENTATION DESCRIPTION FOR ARPRPAY 42

1, X COLLIMI 1 TO I LEFT TO RIGHT Y ROW I TO 4 BOTTOM TO TOP

UNIT ORIENTATION DESCRIPTION FOR ARRAY 43

1, X COLT!MI 1 TO I LEFT TO RIGHT Y ROW 1 TO 4 BOTTOM TO TOP

46
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TRIGA - FREF. FLOOD CANISTER
VOLUMES FOR THOSE UNITS UTILIZED IN

GEOMETRY
UNIT

1

5

REGION

1

1

1

3

REGION

1

2

3

4
5
6

7

8

9

10

12

13 1 1

14 1 11

15 1 12

16 1 13

17 1 14

2 15
3 16

SUPROUNDING GEOMETRY VOLUMES -

20 1 20
2 21

SURROUNDING GEOMETRY VOLUMES -

21 1 22

2 23

SURROUNDING GEOMETRY VOLUMES -

1- 1 24
2 25

30 1 26
2 27
3 26

4 29
5 35
6 31
7 32

41 1 33
2 34
3 35

42 1 36
2 37
3 36

45 1 39

46 1 4"1

80 1 q3

2 94
3 95

61 1 96
2 97
3 98
4 99

SURROUNDING GEOMETRY VOLUMES -

P2 1 100

411 1 43
2 44

412 1 415
2 46

413 1 47
2 45

414 1 49
2 5n

415 1 51

NAC International

VOLUME

3.04527E+03 CM'-3

5.l0211E+S2 CM''3

4.29446E+1'2 CM''3

2.52441E-51 CM''3
4.63830E+02 CM''3
9.63081E+02 CM''3

1.539H1E+03 CM'-3

1.53981E+53 CM-3

1.53981E+K3 CM-3

1.53H81E+03 UM-'3

1.53981E+03 CM'*3

1.53981E+03 CM''3

1.53981E+03 CM"'3

1.94205E+02 CM''3
1.61300E+01 CM*'3
1.33346E+Sl CM''3

GEOMETRY REGION

1.94861E+54 CM*'3
4.41673E+03 CM''3

GEOMETRY REGION

1.26776E+54 CM":3

.:97555E+02 CM-'2

GEOMETRY REGION

1.2677BE+04 CMI 3
8.97555E+U2 CM''2

2.47754E÷04 CM''3
1.83375E+K)4 CM':3
2.00725E+05 CM '3
5.2864E+14 CM''3
2.86831E+ 05 CH.3
1.56332E+04 CM '3
1.78602E+55 CM''3

7.3U4F-SE+01 CM''3
Q.5319YE+ES CMO'3

3.07231-E)1 04"'3

1.65841E+02 CM'-3
1.37742E+1I CM''3
2.77290E+)l CM''3

4.64451E+52 CM'-3

3. 9311E+.2 CM'H3

1.13444E-+5 CM''3
1.2C1!E+(15 CM''3
6.02374E-.'14 CM''3

1.66245F+(4 CM''3
9.57276E+04 CM''3
9.56257E+04 C-M4'3
5.N86278E+14 CM .'3

GEOMETRY REGION

4.48958E+56 CI-1' 3

4.3Y751E+01 CM' -3
5.84895E+Sl CM''3

4.36751E+SI CM''3
5.84895E-+01 CM*'3

4. 3C751E+1 CM' '7
5.84895E+-01 CM-'3

4.3.751E+0-1 CM' *1
5.d49;E+'S 1 CM'E 3

4.S6751E+01 CM'-'3

THIS PROBLEM

CU14ULATIVE
VOLUME

3.04527E+03 CM''3

5.01021E+02 CM''3

4.29446E+02 CM-'3

3.04552E+03 CM''3
3.50935E+03 CM '3
4.47243E+03 CM-'3

6.01225E+03 CM''3

6.01225E+03 CM''3

6.01225E+03 CM'-3

R.01225E+03 CM''3

6.01225E+03 CM''3

6.01225E+03 CM''3

6.01225E+03 CM-'3

1.94205E+02 CM''3
2.10335E+02 CM ''3
2.23E70E+0- CM''3

0 IS All ARRAY PLACEMENT BOUNDARY REGION

1.94861E+04 CM
t
'3

2.39029E+04 CM'*3

2 IS All ARRAY PLACEMENT BOUNDARY REGION

1.26776E+54 CM'*3
1.35752E+54 CM''3

4 IS All ARRAY PLACEMENT BOUNDARY REGION

1.26776E+04 CM''3
1.35752E+54 CM''3

7.58286E+04 CM'-3
9.41660E+04 CM''3
2.94894E+05 CM *3
3.51181E+05 CM'"3
6.38011E+05 CM''3
6.53645E+05 CM '3
u.32246E+05 CM''3

7.36468E+01 CM"3
8.31787E+U1 CM*'3
1.13902E+02 CM143

1.65841E+02 CM-'3
1.79615E+02 CM''3
2.07344E+02 CM''3

4.64451E+02 CM"'3

3.981I1E+02 CM**3

1.18444E+05 CM''3
2.20456E+05 CM''3
2.80694E+05 CM''3

1.66245E+04 CM''3
1.12352E-05 CM''3
2.07978E+05 CM''3
2.6480E+05 CM''3

0 IS Al ARRAY PLACEMENT BOUNDARY REGION

4.48958E+06 CM-'3

1.57577E+02 CM''3
2.16066E+02 CM"43

1.57577E+02 CM''3
2.160S6E+02 CM''3

1.57577E+02 CM-'3
2.16066E+02 CM''3

1.57577E+02 CM''3
2.1-066E+02 CM*'3

1.57577ES02 CM4'3
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416 1

417 1

418 1

42

420 1

4212

422 1

422 2

424 1
2

425 1
2

426 1

430 1

431 1

432 1

433 1

5.84895E+01 CM''3

4.36751E+01 CM''3
5.84895E+01 CM''3

4.36751E+01 CM*'3
5.84895E+01 CM' 3

4.36751E601 CM":3
.848905E÷01 CM' 3

1.82177E+03 CM'*3
0.00000E+00 CM''3

1.82177E+03 CM":3
O.00000E+00 CM '3

1.82177E+03 CM''3
0.5550060+E+00 CM '3

1.82177E+03 CM*13
O.00006E+00 C14-'3

1.82177E+03 CM''3
0.O0000E+80 CM1'3

1.82177E+03 CM''3
0.0000E+00 CM''3

1.02177E+03 CM''3
0.00000E+00 CM'

2.94576E+02 CM''3

2.94576E+02 CM''3

2.94576E+02 CM'*3

2.94576E+02 CM-43

2.94576E+02 CM''3

2.94576E+02 CM'*3

2.94576E+(2 CM''3

GEOMETRY REGION

1.60638E+04 CM'*3
4.09436E+03 CM'-3

GEOMETRY REGION

1.17523E+04 CM*'3
9.32192E+02 CM''3

GEOMETRY REGION

1.17523E+04 CM*'3
9.32192E+02 CM' '3

2.31876E+04 CM''3
1.52615E+04 CM"3
1.83270E+05 CM''3
5.12911E+04 CM''3
2.61084E+05 CM''3
1.42735E+04 CM''3
1.63068E+05 CM 3

2.16066E+02 CM*'3

1.57577E+02 CM"2
2.16066E+02 CM''3

1.57577E+02 CM''7
2.16006E+02 CM''3

1.57577E+02 CM:'3
3.10006E+0•2 CM'*

5.27883F+03 CM''3
5.27883E+03 CM '3

5.27883E603 CM''3
5.27883E+03 CM''3

5.27583E603 CM''3
5.27883E+u3 CM4''

5.270036-03 CM4''3

5.27883E+03 CM'*3

5.27883E+03 CM**3
5.27883E+03 CM*'3

5.27883E+03 CM '3
5.27883E+01 CM'3

5.27883E+03 CM*'3
5.27083E+03 CH '3

5.57341E+03 CM-3

5.57341E603 CM''3

5.57341E603 CM' 3

5.57341F+03 CM''3

434 1 77

435 1 76

436 1 79

SURROU•'IING GEOMETRY VOLUMES

440 1 80
2 81

SURROUNDING GEOMETRY VOLUMES

441 1 82
2 83

SURROUNDING GEOMETRY VOLUMES

442 1 84
2 85

450 1 86
2 07
3 ea
4 89
5 90I
6 91
7 92

5.57341E+03 C-1--3

5.57341E+03 c14''3

5.57341E+03 CM'13

80 IS Al ARRAY PLACEMENT BOUNDARY REGION

1.80638E+04 CM''3
2.215821E04 CM''3

X2 IS All APA? PLACEMENT BOUNDARY REGION

1.17523E+04 CM''3
1.26845E+04 CM'-2

84 IS AN ARRAY PLACEMENT BOUNDARY REGIO14

I.17523E+04 CM''3
I.26045E+04 CM''3

7.07147E+04 CM''3
0.59742E604 CM'*3
1.502476+05 CM'*3
2.20638E605 CM''3

5.02522E605 CM''3
5.967906E05 CM''3

7.50864E+05 CM''3

UNIT USES REGION MIXTURE

1 14 1 1

5 4 1 2

6 4 0 2

7 14 1 3
2 2
3 12

10 2 1 12

11 2 1 12

12 2 1 12

13 2 1 12

14 2 1 12

15 2 1 12

TOTAL VOLU0ME

4.20320E604 CM''

1.00408E+03 CM''3

1.717766+03 CM''3

3.53418E+00 CM''3
6.49362E+03 C7'*3
1.34031E+04 CM''3

3.O7092E503 C' '3

3.07903E+03 CM'- 3

2.07063E+03 CM''3

3.07036E+03 CM''3

3.07963E2+03 C1' '3

2. 0-93E r,'2 CM' -3
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16 2 1

17 0 1

3

20 2'

21 2 1

212

30 2 1

303

41 336 1

3

42 12 1

3

45 6 1

46 6 1

80 1 1

81

82

2
3

3
4

411 42 1

412 42 1

413 42 1

414 42

415 42

41C 42 1

417 42 1

418 42 1

420 3 1

12

13
14

12

12

6
2

27

8

21
22
29

210
211

23

212

212

2
8
8

2

23

215

23
215

23
215

23
215

93
215

23
215

23
215

23
215

23
213

23

23

23

23

23
23

23
23

23

23

3.07963E+03 CMI'3

1.55364E+03 CM''3
1.29040E+02 CM"3
1.06677E+02 CM**3

3.89722E+04 C14-3
8.83347E+03 CM.43

2.53552E+04 CM"13
1.79511E+03 CM1-3

2.53552E+04 CM":3
1.79511E+03 CM*3

4.95508E+04 CM*'3
3.66750E+04 CM"3
4.01456E+05 CM'3
1.12573E+05 CM 3

5.73661E+05 CM::3
3.12664E+04 CM"3
3.57203E+05 CM'*3

2.47453E+04 CM'*3
3.20272E+03 CM''3
1.03230E+04 CM"3

1.99009E+03 CM*"3
1.652909+02 CM 3
3.32748E+02 CM..3

2.78670E+03 CM'3

2.38860E+03 CM-'3

1.18444E+05 CM*'3
1.02013E+05 CM"3
6.02374E+04 CM*'3

1.66245E804 CM*'3
9,57276E+04 CM '3
9.56257E+04 CM**3
5.68278E+04 CM"3

4.48958E+06 CM'3

1.83435E+03 CM*-3
2.45656E+03 CM''3

1.83435E+03 CM**3
3.45656E+03 CM'*3

1.83435E+53 CM1'3
2.45656E+03 CM÷-3

1.83435E+03 CM**3
2.45656E+03 CM÷3

1.83435E+03 CM''3
2.45656E+03 CM*3

1.83435E+03 C-M-3

2.45656E+03 CM7*3

1.83435E+03 CM-3
2.45656E+03 CM-3

1.83435E+03 C14"3
2.45656E+03 CM"3

5.46531E+03 CM43
O.O00008E+00 CM1' 3

5.40531E+03 CM1'3
0.00008E+00 CM' 3

5.46531E+03 CM**3
O.00008E+00 CM÷3

5.46531E+03 CM'13
0.00008+00 CM-*3

5.46531E+03 CM-*3
0.000008±00 CM"'3

5.46531E+03 CM''3
.O0000E±+00 CM**3

5.46531E+03 CM''3
0.00008E+00 CM' '3

8.83729E+52 CM''3

8.83729E+)22 CM-43

422

423

424

425

426

4230

431
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432 3 1 23 3.83729E+02 CM- 3

433 3 1 23 8.03729-E÷2 CM''3

434 3 1 23 8.93726E-02 CM''3

435 3 1 23 e.63729E+612 CM'13

436 3 1 23 8.53729E+02 CM''3

440 3 1 5.41915E+04 CM''3
2 2T2 1.22831E+04 CM'3

441 3 1 3.52566E+04 CM''3
2 212 2.79658E603 CM''3

442 3 1 3.52568E+04 CM"*3
2 212 2.79658E+03 CM-"3

450 1 23 6.95629E+04 CM'3

- 312 4.57845E+04 CM''3
3 26 5.49811E+05 CM'_3
4 212 1.54173E+05 CM**3

5 27 7.85653E+05 CM*3
r 212 4.20205E+04 ClV'3
7 28 4.9b205E+05 CM''3

TOTAL MIXTURE VOLUMES
MIXTURE TOTALL VOLUlIE MASS (G)

1 4.263386-04 CM''3 7.52714E+04
2 4.17325E+05 CM-3 3.30521E+06
3 3.53418E+00 CM''3 3.52772E+00
6 4.180516+05 CM'3 4.74271E+06
7 5.73661E+05 CM''3 5.72612E-15
8 6.71907E605 CM' 3 6.70678E-15
13 8.46980E+04 CM''3 8.45431E+01
13 1.55364E+03 CM '3 1.20454E+04
14 1.25040E+02 CM**3 9.92440E+52
21 2.47453E+04 CH''3 1.45038E+05

22 3.20272E+03 CM''3 2.57258E604
23 1.29014E+05 CM''3 1.28778E+02
26 5.49511E+05 CM''3 6.23706±06

27 7.85653E+10 CM' " 3 7. 4216E-15
28 4 .9205E605 CM' '3 4 .83106-15
29 1. 03230604 CM''3 4. 06226+04

210 1.99009E+03 CM" 3 1. 54292E+04

211 1.65390E+02 CM'' 3 1.27124E+03
212 .655830E+05 CM''3 2.10537E+06
215 1.96525E+04 C1'3 5.31009E+04

BIASING INFOPI4AT100

A DEFAULT WEIGHT OF 0.500 WILL BE USED FOR ALL BIAS ID'S.

........ 0 IC'S WERE USED IN 6EIIO-V BEFORE TRACKING ........

........ m0.02467 MINUTES WERE USED PROCESSING DATA. ........

VOLU1E FRACTION OF FISSILE MATERIAL IN THE CORE- 1.50079E-02

START TYFE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEF0NED BY:
+.= 4.98221E+01I -X=-4.98321E-I01 Y= 4.98221E+01 -Y=-4.99221E+01 +z= 2.30870E+02 -Z=-2.2130UE+02

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURN'ED OFF

0.66433 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.08267 MINUTES.
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TRIGA - P8EF. FLOOD CANISTER

GENERATION
GENERATION K-EFFECTIVE

KENO MESSAGE 11IB pEEP E5-132
2 8. 37539E-SI

En6O MESSAGE NUMBER F5-132
- R.52774E-01
3 8.40221.E-0I
4 8.O01i7E-01
5 8.77375E-'I
6 8.52329E-01
7 9.64157E-01
8 8.52553E-01
9 8.56608E-0I

10 8.10802E-01
11 8.41128E-NI

12 P.19244E-Ni
13 8.45987E-01
14 8.71782K-S0
15 8.45444E-i1
16 7.71454E-i1
17 8.59059K-01
18 8.37210E-01
19 0.47860E-01

0 -.52048N9E-01
21 8.3609E-01

.28513El
23 8.434 9EK-01

2 99669E-01
8.14114E-01
8.57507E-01
8.05887E-01
8.80365K-01
8.56343E-0S

30 9.08331E-0I
31 8.66782E-01
3N 8.40028E 01
33 8.96029E 0 1
34 8.15823EK01

35 7.672 8E- 01
3 ̀  8.3 -48E- _1

3 7 8.23 0 7E-1i
38 P.26253E-C01

40.1 8.q 17K27 1
41 8.1 02E K 01
42 7.91772E-01
43 7 .8831E-11

44 8.31359E-01
45 8.77040E-01
46 8.8649]E-1I
47 8.58182E-01
48 8.53866E-01
49 8.26925E-Si
50 8.3162KE-01
51 8.30702-S01

52 8.43633E-S0
53 1.41469E-01
54 8.0861]E-01
03 .357839E-C0
56 8.56385K-S1
57 8.5 692K-l1
5S 4.18843E-01
19 6.56801EK-01
CS 8.1410KE-0]
81 7.76144E-01
62 8.09639E-S0
63 8.17719E-SI
84 8.20184E-01
65 8.51247K-I0
66 8.742895E-0
67 8.5107EK-01
6 8.13783E-01
65 8.42532E-01
70 0.28592K-i0
71 8.03059E-Cl
72 8.25102K-01
73 8.2816KE-i1
74 6.5037-6EC1
75 8.3881K-l01
7- a. 55302E-01
77 8.448S2E-C1
78 9. 1108E-C]
79 3.45888K-si

80 8.67 E-3'-8I

01 3.18005E-N0
82 S.75745E-]I
83 7.87991K-01

84 8.46407E-0S
85 8.41778E-0I
56 8.3030KE-S0
87 8.08188E-01
88 8.08280E-01
09 8.60229E-01

NAC International

ELAPSED TIME
MINUTES

WARNING .... ONLY
6.99333E-01

WARCING .... ONLY
7.14580E-51

7.26833E-01
7.40500KE-0
7.52500E-01
7.65167E-S0
7.79000K-SI
7.9 18 33E-I0
8.05500E-01
8.19167E-S0
8.33833E-Si
8.4850EK-i1
8.6317EK-S1
8.76000E-S0
8.89667E-01
8.0350E-I01
9. 16333E-11
9.29167E-01
9.41833E-SI
9.53833E-Cl
9. 666-7E-01
9.7 9500E-11
9.91333EK-1
1.00417EK00
1.01S783E+00
1. 03067EK00
S.044506E00

1.05733E+00
1. 07100E+00
1. 08467E+00
1.09 850E+09
1.118133E+00
1.12317E+00
1.13783E+0O
1.15C07EK+00
1.1 635KE+00
1.17717E+CI
1.19006E+00
1. 026 3E+00
1 . 21857E+O8
1. 22-933E+08
1.24217E+00
1. 25500E+00
1. 26887K+SS

1.28150E+00
1.29433E+00
1.30717E+00
1.32000E+00
I. 33367E+00
1.34650E+00
1. 3533E+00
1.37117K+00

1.38583E+SS
1.39867E+00
I. 4115E+005

1.424330E80

I . 43901 ýIE+O C
1.401836-SO

1.4 0467E00
1.47833EK00
1.49117ES00
1.50483E+00
1.51950E+0D
1.53333E+00
1.547896+00

1. 56067E+00
1.57450E+00
1.58817E+10
1. 6SISKE+U0
1.61383EK+8
1.82850E600
1.64217E+00
I. 5600EK+00
1. 66867E+S0
1.884336+00

1. 89508EK+01
].7126ý57 E +110
1. 7224 7E+80

I .73733EK+O
1.75117E6+0
1. 70400K+OS

1.77683E+80
1.790506+00
1.803336+00
1.81617EK00
1.829026+09

1.84267E+00
1.55510E+00
1. 86917E+00

AVERA.GE
KEFFECTI VE

442 INDEPENDENT
1. OCK00E+0O

448 INDEPiEIDENT
1. ,C0S000E+O
8.40221E-01
8.80200K-SI

8.65925E-01
8.2526EK-0
8.82852K-Si

8.61136E-01
8.60489E8-0
8.54278E-01
8.52817E-01
8.48459E-01
8.49144E-01
8.51030E-01
8.50601E-01
8.44947E-i1
8.45888E-01
8.45346E-01
8.45493E-01
8. 48015E-01
8.45492-E01
8.44843E-Si
8.44596E-01
8.4 7099E-01
8.4565EK-01
8.46158E-01
8.4 4547E-01
8.45925E-01
8.46311E-01
8.48526E-01
8.49155E-01
8.48851E-01
8.50373E-01
8.4 983E _3-01
8.46808E-01
8.46339E-Ul
8.45372E-01
8.45133E-01
8.45071E-I1
8. 044654E-01
8.43817E-01
8.42518E-S1
8. 40718E-01
8.40496EK-I
8.41345E-01
8.42371E-01
8.42723E-01
8.42965E-01
8.42605E-01
8.42378K-S1
8.42138E-01
8.42168E-01
8.42154E-01
8.41470K-Si

8.41779E-01
8.4255E-01
S.4231-Cl01
8.41719E-C1
8.41985E_01
8.41504E-01
8.40396E-01
8.39884E-01
8.39520-N01
8.392L8E-0l
8.39480E-01
8. 39945E-01
8.40116EK-0
8.39717E-01
8.39759E-01
8.3959-5ES1

. 39065EK-01
8.38866E-_1
8.38711E-_I
8.34877E-01
8.38849E-01
4.39075K-SI

84.3314K-01
4.40186K-Si
4.40202K-Si

0.48801K-i0
8.41581E-01
8.42008E-01
9.41341E-01
8.41403E-01
8.4 14 07E-01
8.41274E-S0
8.40885E-01
8.e4050-Ol
8.40732E-01

AVG K-EFF MATRIX
EV IATION C-EFFECTIVE

FISSION POIN1TS WERE GENERATED
,. 00000E00 0.000006+00

FISSION POINTS WERE GENERATED

O. 00000E 00
1.99790E-02
1.28775E-02
9. 71942E -03
7. 53569E-03
6.38780E-03
5. 43728E-03
7.79410E -03
7.02732E-03
7. 12589E-03
6.45333E-03
6.18574E-03
5. 70626E-03
7.73757E-03
7.26446(-03
6. 81689E-03
6.40506E-03
8.06126E-03
5.75723E-03
5. 52738E-03
5.25780E-03
5.60339E-03
5. 54296E_-03
5.32987E-03
5. 36001E-03
5.33081E-03
5. 14406E-03
5.42931E-03
5.27644E-03
5.10669E-n3
5. 16827E-03
5.11931E-03
5.54926E-03
5.40399E-03

5.28950E-03
5.1!868E-03
51.02743E-03
4. 91109E-03
4.85618E-03
4.90879E-03
5.11378E-93
4.99551E-03
4. 95143E-03
4.94520E-03
4.84681E-03
4.74646E-03
4.65834E-03
4.56599E-03
4.47818E-03
4.38780E-03
4.30093E-03
4.272446-03
4.20242E-03
4.13272E-03
4.06516E-03
4.03674E-03
3.97419E-03
3.93454E-03
4.02281E-03
3.98828E-03
3.93915E-03
3.88786E-03
3.83017E-03
3.80908E-03
3.75392E-03
3. 71807E-03
3.66240E-03
3.61187-E03
3.59832E-03
3.55214E-03
3.50499E-03
3.45876E-03
3. 41215E-03
3. 37 306E-03
3.32869E-03
3. 445i0KE-03
3.40077E-03
3.373866-03
3.47209E -03
3.45491E-03
3. 47655E-03
3.43444E-03
3.39282E-03
3.35484E -03
3. 33791E-03
3.32058E-03
3.29001E-03

0. 00000E+00
0. 00000E+ 05

0. O0000E+00
0.00OOOE+00
O. 0000E0+O

0. OOOOOE+O00. 00000E+00

0. 00000E+00
0. 00000E+01
0. 00000E+00
0.O00100E+00

0. O0000E+00
0 . 01015K-OS

0.00000EK+O

O.O000E +00÷

O.n0000E+00
0.u00006E+000.0O0000K-NOO

O. O00000E+00
0. O0000E+00
O. O00-E+S00
O. S000-E+00
0.O00OOE+00

0. 80006+00
0. O0006E+00
0. 00000E+00
0. O0000E+00
0. 0O0O0E+00
0. 00000E+00
0. 00000E+00
0. OO00OE+O0
0. 00000E+00
0. 00006E+00
O.00000E+00
0.00000E+00
0.00000E+00
0. 00000E+10
0.00000E+00
0. OOOOOE+00
0. 0000 06+00
0. OOOOOE+O80
0. 00000E+00
0. 010000E+0
0. O0000E+O0
0. O0000E+00
0. O0000E+O0
S . SOOOKE+S00
O.O0000EO00
O.O0000E+O0
0. O000KE+O0

O.O00OOE+O00
0. 00006E+00
0. 00000E+00
0. O000006-00

S. 0000E+00
0.00000E+00
O.O0000KO+S0
0. 0000E+S00
O.OOOOOE+K00
0.00000OE+00
0.0U00006+00
O. O0909E+00
O. O00900E+0
O.O0000E+00
0. O0000E+00

0.O000006+08
0. 00OOOE+00
0. O00500E+0
0. 00006E+00
0. 00000g+00
0. 00000E+00
0.000OOE+00
0. 000OOE+00

0. 0000OE+O
0.U O00OE+00

. 000006E+00
0. O0000 0+E00
0. 000006E+OO
0.O00006E+0

0. O0000E+O0
O. O00050EO0
9. O0006E+900O. O0000E+O0

0O. O0080EO00

0.00000E+00

MATRIX K-EFF
DEVIATION

0. O0000E+0O

O. 00000O(E+00j

0. 00000E+00O. OOOOO+OO
0. 0006E±00
0. OOOOOE+00

0. OOOOOE+00
0. O0000E+ 00
8. 00006E+00

0. 00000E+00
0 90000E+00
0. 00000E+O0
0. 00000E+00
S. OCOOOE+O00 .00OO0E+(O0
0 .0OOSOE÷O00
0. 00000E+O0
0.0000E+00
0. 00000E+00
0. 00100K-SO
0. SOOSE+00
0. 00000E+00
0. 0('00K+ 00
0.0 O000E+90
0. O80000E+0
O.O0000E+O0

0. O0000E+00
0.O00OOE+90
0. OOOOE9+00

OO.0000E+ 00
S. O0000E+00
0. 00000E+00
0. 00006E+00
0. O00OOE 0
O. 08000E+00
0. 080006E+00
0. 0000E+00

S. 00000E+C000. 0000E0+00
0. OOOOOE+00

9. 000006+000. OOOOOg+00

0. 000 006+ 000. OOOOOE+00
0. O0080E+00
0. 005OOE+OO

5. 000OOE+000. 000000E+00
0. OO000E+ 00
0. 00000E+00
0. 00000E÷00
0. 0000(E+00
0. 00000E+00
0. 00008E+00

8. 00088E+08

0. 000OOE+SO
0.000006,+0
0.000006+00

0. 00(000E+ 00

0. 000006+000. O (00 +(E+S

0.C OOOOE+O0
0.000006+O0
0. 000006+00
0. O0060E+00
0.00000E+O0
0. 0000E0 0
0. O0000OE+O
0. 00000E600

0.0LOOOE +0 0

0. O000O±+(.

O.:ýO00OOE+",O

O. O0080E+00

0 80000E+00
S.00000 . E 00

0.000E06-0
0. OOO00E+O0
0. 0000-EO0S
0. 00000E+00
O.0 0000E+00

0. 0000og+ 050. 00000E+00

:O). Of000OR(00

. 00O00E+00
O. 00006E+00O . 00000E +00

0. 00006E+ 00
0. 000 00OE + 001
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91

65
q93

94

95

98

10 3

105
1016
107

109I u4

109
10
11I
112

113
114
115
116
117

18
119
122
121
122

123
124
125
126
127
120
129
130
131

132
133
134

135
136
137
130
139
14(1

141
142
143
144
145
146
147
141
149
150
151
152
153
154
155
156
157
158
159)
160
161
162
1G3
164
165
166
167
168
169
170
171
172
173
174
175
176
177
17H
179
180(
161
162
183
1P4

6. 0+676E- 01
0.941746-01

.. 12677E-01
8-.G 730E-O1I

S. 9315E- 01
7. 94054E 01

is '1776E ll
7.91467E-51

7.59937E- 1

8.'3664E-:6'1
8.4100966-01

7.540616-01
7.79450('E -01
8.03916E-01

P. OS9O9E-OI
0. 629796-01

8.85571E-01
6. 406568-01

8.43051E-01
6. 601666-01

8. 19775E-01
4.010791E-01
8. 07360E-01

. 06710E-01
0.00538E-01
7. 96570E-01
H.4 4206E-01
7.689536E-01
8.44209E-01
8. 4606E-01
8.76785E-01
8.09004E-01
8. 32095E-01
6.055556-01
8. 380 5 JE-:01
8. 1160 EI-1
8 34422 E-6
6 47021E 01
7. 953476 0]
8. 65586E-01
6 3-'13E-681
8. 02516- O'
3.43492E- 01
0. 67256E-01
6. 18395E-01
8.7 256E-01

.7766 E-1
0. 1243E601

'.45155-01

.4 2363E' 01
7.97553E-51
0.76677E-01

6. 32026'E-01
0 17946E-01
86 1q62E-01

.2- 0 6E-01
8. 37377E-01
8 45(66E-01

7 741475 6-
. 01631-601

9.600616-01

8 95309E-01
86 4145E -1

P.24519E-6 1
. 4227E- 01

6.07916E- 1
6.9135'E-01
6.78411E6-'1
3 64680E6 U
R 4126-01
8:.53-462E-0 1
8 . 9559E-I1
8 .19 54 E- 1
8.4r75E- 01
8.4 ,334E÷O I
8.4237 E- 01
6. 60966E6 1
7. rliIO2E-_r:1
8. 09061E-01
8 .406166E-1
8 10715E-61
7 8192E 0 1
8. 18771E-01
8. 252COE-01
a 0+616 61E,)
8.47468E0 1
x. 7054 E- 01
3. 77468 - 01
7. 97178E- 1
8 25331E-61
1 . 46911E601

.464475-61

1.0 P2700E+60 8.40936E-01 3.25679E-03 1. 000OE6U0 0.C000o6E+-n
1.8 441`E+00

1.933 2E1+6

1. 6073E+00
1 '7 7675+110
1,9733E+ ,C0

21 02583E+00

2 . 1531766+(00
2.066(100+10

2.07800E+0011

2 . 17796176+0.1
2 . (19'+067E(+0'
2.1502E7+00

2) 1 0 6' 06fl

2. 12833E+00
2.11417E+00
2. 1553E+600
2.106750E+00
2. 18133E+O0
2. 19517E+00

2. 2 796836+ I0
2.122350E00

2.236176+00
2.251006+60
2. 26467 6+00
1_.2j77566+60
2. 2911 7666'

2.16036+00
2. 331)676+60
2.31350E+00

. 307176E+00

2.383- +7 0
2.350E+ OL

24 103 3E+006
4. 4400E+001

,4 35E + 00

2. 6333- "4' 0 06~.

4771onE+00

-.48q8E+L''O

.031)7671E+
6.517363E+6

2.533UI7E+UU

25567E+

264 '1D033 + 6D7

.5705 0E+60

400ý, 3 E 6+6

4 E6 1769I6E+4.8 2333E+ )0

4 677,-11E+ 11)259617E+0-I

300226E+()
2 . .3 6 7 E + 0 J

2.64' 133E+

.66040E+00

. 711176+UL
7. 3885E+

c.70233E+UUI

.73983£+6610

.752566+11U

7473 3E+I 0

6 7 41 U6+6E

62. 13E1 + 0)

-. +429+.5+06*0

2.85517E6+10

7640 --S3E+ II
7 16" 1'76 E +0

. 76+6

'.8(6e3+0E

2.1' 267+''

4.7 563E+00

3 2 .0 36E+0:
3.91667E+030U

3 E (121 :76E.+66

3. 06 5033 +00
3 E. 110176+

3. c4 7E + L

9647217E+1.11

:,I U995E+O0'

3 . 0ý ] 33E+1",
3 . 07"617E+ui,

&.110046-01
6.413056-01

&144 ý4-> 011
e 4 ''11 561_-. 415E60-01

.4 511E_-01

.0 2 ''1 07E- i1
0.411152E01

. 41756 E01

8. 409306-01
6. 40327E-0l

. 39973E-61
0.39776E-01
0.3045E-0-1
8.39678E-01
0.40107E-01
8.40170E-01
8.40196E-01
0. 402766-01
6. 461925-01

8. 39840E-01
j. 9553E-L,1

8. 7,675E:01
6 39748E 01
8 . 3q42'5E - O

-3. 394c6E-01
e.39044E-O1

_3 + 145E 01
8.39456E-061
e. 307E-1

3914E- 01
a 38875E-01
6.88871E-61
6.38731E-01

S. 3:697E-01

3. 3745E 01

8. 38634E-01

6.'5575E 01

b.3ý631-E-Ol
S.3•,184E-uI

8.39164E-01

8.35954E-01

''.78661E01
68.63892901

6 7646E 0 1- 319 40E-01
6] •73545-01

E .6514E 01

. 368.54E-01
-i +734 1E018 .3015E 01
+. •546E-701

. 3q71-:7E-01

+8.3041E-01

. ''56E-01
5. 5116:01-
+.3-134E-60

7.-• 53 E-ul

-. 32016E-01
- 3_7'74E-01

3. '9776E-01
O.347I17E-01
O8. 9581E-01

91E
8 .39 01-. 3_'UU'6-01
''.1067201

.3700175-01
A.8 1E01

013•34EH

(.'46 - 1
+.3'67565E01

+.35532'-01

5. 8449E-01
6.1•wS -o

3.243:01E-)3

'.6638E-396E63

3. '153E-03

3.21082E-_C3

3. 240555-63
3. 2 332E6-3
3. 2795E-03
3. 19356E-03
3.2171066-03
3.170436-63

3.141566-03
3.112723-03
3.0869636-03
3.06729E-03
3. 06007E-03
3.0('4644E-03
3. 03321E-03
3. 053665-03
3. (5007E-03

3.,)-417E-03
3. 02802E-03
3.1802 78E:,-I3

97805- (E3

_.. 96984E-_03
2. 95596E-0I3

9-1 924UE-UI3
-. 9,12-4E 03

.89778E-13

.8713E-03
135858E-0 3

.33933-03

2. 83194E-03
2.81783E-03

2. 77580E-03

7551CE_-6'
.74283E-_03

2.7163E-03

2.7 1223E-C3
69563E-U3

2.678'1E-03
2.659 '2 E-
2. 6514 7E-O
2. 65125 _-0

6351E 5-03
2.61878E-03

I 6+412E-03
2.: 5871E-03

2.57105E-613
5542 16-03

. 57354E-03

2.59118Z-:03
57791E 0'2.587d7E-03

2.57(135-0'
5611- )3
.5446E 03

4511 0'
.54 -UlE-(U3

2.5'r94E-C,3
'51116E-113

.4c,694E -'3
2.4U128E-U3

5745547E 0'
03

.41 -46+ -n3

'. 445 6;E-,-3
2.43703E-03

241509E-O15 0.41256S-0'

'.35 .3E-03

2. 37 -96IE-0

2.367861E-03l
S.3<53._- 0

2.33359}:-02

0. 000066+06
+00.06U+ 00

0.0o0OUE+ULU
1000E0+o0

0. 000 06E+ 06

0. ,-,0006,E+00

0.0 r0000E+,

0.0O0OOE+OO

0.000"i0OE+'0C

0. 0OOOEg+OO
0. 00000E+00
0. 00000E+00
0. 0 06 0-OE+00
0. 0000 0E+ 06
0. O6OOODOE+ COO
6'. (''7'6'E+00U
6. 60'7005+'0

0.600006E+00

61. 0)060(E+ 00
0. 00001CE00

. 0OOO(OE+OO

0. O0006E+00

O.OOOO:OE+IOO

0. 00OOE+O-

0. OIOOOE+'OO
0. 000OE600
0. 0000OE+L0
0. OO00E +OO0.0 OOIOE+OO
0. f"OOOOE+00,
0. OOOOOE+uO
0. OOuO':g+o0
0.000066+00

H. OU00O+OO.00006E+10

0. OO000E+00'0.67600+O06OI.08O(I1OE+OI1

0. OOO05E+0o
0. 0060E+00

0. (00OCE+06
0.00006E+C0
,_, . 0OC , -111E+ C, (

O. 00000E+C0
0. 0O000E+O0

0. OOOOE6+O0
0. 0OO006E+0

0. OOOOE+0 0

0. 000('0E+('0. 000006E+0
0. 000066E+O
0 , OO' g-E

0. 00000E+00

0.00O0u0E+000. OO00 0OC+00

0. 01)000OE0+0

0. 000005+00

0.0O0000E+0'
0. 000600E+'7O
U. OII(' OOE+6O'

II. OO0Il0OE+OO6
0.000O00E+O0
6. 0O0060E+06

0.0000+06-"0

C, )Coooq0E+OlO

0. O00OO 0E+

0.O00606-6
0. OO606E+00

7006' 006+OO
0. 6' 0 0E+ 00
O0O06 O6E+010

0. 060000+00

0 O00O E+ 00

0 O0 O' OE + D0

O. u0OO'('0E+O
0.07'I0O0E+.'O

0.0OO-OE+60

,. UfO1OOE+.OH

O. 0OO006+O0
0. 001 068C"Eg+ 0 0

':1 . (''7 'IIE+ 0:'r

0.)0000E+00

0. 00600E+006. 61)0006-I DE+ '70I C
0.0O0"O E+0'I

0.0OO0065+06

0. Ot,lru g 0t E ,10H0.00IU0E+0
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0. 0000OE+00
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0. 00OOOE+00

0 . OOO)OOE+'OO

0. 000005+00

O. OOOOOE+OO

0. 00000E+00
0. 00060E+O0
0. O0000sE+0'
0. O(OO(OE+O0
0. 00O00E+00
0. 0600OE+00
0. O00060E+ 00

0. 00005E+00

O. I-OOOE+O0

6. O005OOE+00

0O. CuOOOnE+OO,
O. OOOO0E+nO

0. 0 (06 (OuE'+00
0. O000 'OE+70O
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0. 000005+00
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0. 0OOOOE+0O
0.0O0005E+00

0. O0060E+O6

0. 000OE+0
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0. O0O(O'E+00
0. '76 07('OE+ 06'
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0.00000O+06

00 -II)O E+81.

0. 0O006OE ,' 1

,I. 0DOOOOE+O0

0.060000E+00
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0. OOO00E0+00
0. 00006E+00
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0. 0000CE+00
0. 00005E+00
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TRIGA - PREF. FLOOD CANISTER

LIFETIME - 5.96170E-R5 + OR - -. 37432E-07 GENERATION TIME = 2.84400E-05 + OR - 1.23368E-07
NO BAR - 2.42081E+'00 + OR - 1.7R618E-05 AVERAGE FISSION GROUP = 2.23764E+01 + OR - 1.22941E-02

EIEROG'(EV) OF THE AVERAGE LETHARGY CAUSING FISSION = 1.31694E-01 + OR - 1.I19C0E-03

NO. OF INITIAL
GENEPATIONS AVEPAGE

SDKIPPED K-EFFECTIVE
67 PEP CENT

DEVIATION CONFIDENCE INTERVAL
95 PER CENT 99 PER CENT NUMBER OF

CONFIDENCE INTERVAL CONFIDENCE INTERVAL HISTORIES

3
4

7
8
9

10
II
12
17

27

32
37
42
47
52
57
6'
67
72

77
82
87
92
97

102
107
112
117
122
127
132
137

142
147
152
157
163
167
172
177
162
187
192
197

0. 83944
0. 43924
0. i30")5
0.8 3656
0.63685

0.83876

0. 83863
0.83883
0. 8382
0.83092
0.83893
0.83867
0.63673

5.63780
0.83813
0.83816
0. 8385L,
0.838 55
0.83837
0.83026
0. 83913
0.83976
0.83962
0.93775
0.83839
0.83786
0.83673
0.83712
0.83944
0.83832
0.83898
0. 83969
0.84039
0.84093
0. 4110
(1. 84059

0. 84164
0.64316

0.84050
0.83852
0.83844
0.84096
0. 84708
0.84791
0. 84 861
0.84696
0.84653

OR
- OR

OFR
OR
OR.

+ OR
+ OR
+ OR
+ OR
+ OR
+ OR
+ OP
+ OR
+ OR

+ OP
+ OR
* OR

OR

* OR
+ OR
+ OR

OR
+ OR
+ OR
+ OR
+ OR
+ OR
+ OR
+ OR
+ OR
+ OR
+ OR

* OR
+ OR
+ OR

+ OR
+ OR
+ OR
+ OP
+ OR
+ OR
+ OR
+ OR

+ OR
+ OR
+ OR
" OR

- 0.00219
- 0.00219
- 0.L020I
- 0.00220
- 0.00221
- 0. 0022
- 0.00223
- 0.00224
- 0.00225
- 0. 00226
- 0. 0022

- 0.00234
- 0.0,237
- 0.00238
- 0.00238
- 0.0R243
- 0.00244
- 0.00251
- 0.00258

- R.0U261
- 0.00260
- D.00276
- 0.00286
- 0.0281
- 0.00288
- 0.00,94
- 0.00292
- 0.00302
- 0.00295
- 0.00304
- 0.00306
- 0.00314
- 0.00325
- 0.C00339
- 0. 00361
- 0.00380
- 0.00397
- 0.00396
- 0.00417
- 0.00429
- 0.00482
- 0.00464

- 0.00474
- 0.00492

- 0.00532
- 0.00535
- 0.00644

R.83725 TO 0.84163
0.83705 TO 0.84143
0.63685 TO 0.84124
0.83678 TO 0.84118
5.83664 TO 0.64106
0.83656 TO 0.84100
0.83646 TO 0.84092
0.83660 TO 0.84107
0.83657 TO 0.64107
0.83606 TO 0.84116
0.83665 TO 0.84121
0.83653 TO 0.84121
0.83635 TO 0.84109
0.83542 TO 0.84018
0.83575 TO 0.84052
0.83625 TO 0.84112
0.83607 TO 0.84094
0.63603 TO 0.64106
0.83579 TO 0.84095
0.83665 TO 0.84187
0.83645 TO 0.84181
0.83700 TO 0.84252
0.83676 TO 0.84249
0.83495 TO 0.84056
0.83551 TO 0.84127
0.83492 TO 0.84080
0.83381 TO 0.83966
01.83409 TO 0.84014
0.83649 TO 0.84238
0.83523 TO 0.84137
0.63592 TO 0.84203
0.83675 TO 0.84303
0.83714 TO 0.84365
0.63754 TO 0.84433
0.63749 TO 0.84471
0.83678 TO 0.84438
0.83766 TO 0.84561
0.83819 TO 0.64612
0.83633 TO 0.84467
0.83423 TO 0.84281
0.83362 TO 0.84327
0.83613 TO 0.84580
0.84234 TO 0.85182
0.84299 TO 0.85283
0.84329 TO 0.85393
0.84161 TO 0.85231
0.84009 TO 0.85296

0.83507 TO 0.84382
0.83486 TO 0.84362
0.83466 TO 0.84343
0.83457 TO 0.84338
0.83443 TO 0.84327
0.83434 TO 0.84322
0.83423 TO 0.84315
0.83436 TO 0.84330
0.83432 TO 0.64332
0.83441 TO 0.84344
0.83437 TO 0.84349
0.83419 TO 0.84355
0.83399 TO 0.84346
0.83304 TO 0.84256
0.83337 TO 0.84290
0.83382 TO 0.84355
0.83363 TO 0.84337
0.83352 TO 0.64357
0.83321 TO 0.84352
0.83404 TO 0.84448
0.83377 TO 0.84449
0.83424 TO 0.84527
0.83390 TO 0.84535
0.83214 TO 0.84336
0.83263 TO 0.84416
0.83197 TO 0.84374
0.83088 TO 0.84258
0.83107 TO 0.84317
0.83354 TO 0.84533
0.83223 TO 0.84441
0.83386 TO 0.84509
0.83361 TO 0.84617
0.83389 TO 0.84690
0.83415 TO 0.84772
0.83389 TO 0.84831
0.83297 TO 0.84818
0.83369 TO 0.84958
0.83423 TO 0.85008
0.83216 TO 0.84883
0.68995 TO 0.84709
0.83879 TO 0.84809
0.83129 TO 0.85063
0.83760 TO 0.85657
0.83807 TO 0.85775
0.83797 TO 0.85924
0.83626 TO 0.85766
0.83366 TO 0.85940

0.83288 TO 0.84601
0.83267 TO 0.64581
0.63247 TO 0.64563
0.83237 TO 0.84559
O.63232 TO 5.64548
0.83312 TO 0.64544
0.83200 TO 0.84538
0.83212 TO 0.84554
0.83308 TO 0.64556
0.83215 TO 0.84570
0.83209 TO 0.84577
0.83185 TO 0.84589
0.83162 TO 0.84582
0.83065 TO 0.84494
0.83098 TO 0.84529
0.83138 TO 0.84598
0.83119 TO 0.84581
0.63101 TO 0.84608
0.83063 TO 0.84610
0.63144 TO 0.84708
0.83109 TO 0.84717
0.83148 TO 0.84803
0.83104 TO 0.84821
0.82934 TO 0.84617
0.82975 TO 0.84704
0.82903 TO 0.84669
0.86796 TO 0.84551
0.82805 TO 0.84619
0.83059 TO 0.84828
0.82919 TO 0.64746
0.82981 TO 0.84815
0.83047 TO 0.84931
0.83063 TO 0.85015
0.83076 TO 0.85111
0.83028 TO 0.85192
0.82917 TO 0.65196
0.82972 TO 0.85356

0.83027 TO 0.85404
0.62800 TO 0.85300
0.82566 TO 0.85138
0.82397 TO 0.85291
0.82645 TO 0.85547
0.83286 TO 0.86131
0.83315 TO 0.86267
0.83266 TO 0.86456
0.83091 TO 0.86301
0.82722 TO 0.86583

100000
99500
99000
98500
98000
97500
97000
96500
96000
95500
93000
90500
88000
85500
83000

80500
78000
75500
73000
70500
68000
65500
63000
60500
58000
55500
53000
50500
46000
45500
43000
40500
38000
35500
33000
30500
28000
25500)

23000
20500
18000
15500
13000
10500
8000
5500
3000
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TPIGA - PREF. FLOOD CAANISTER

PLOT OF AVEPAGE K-EFFECTIVE BY GENERATION RUNl.
THE LINE REPRESENTS K-EFF = 0.8394 OR - 0.0022 WHICH OCCURS FOR 203 GENERATIONS RUN.
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TRIGA - PREF. FLOOD CANISTER

PLOT OF AVEPAGE K-EFFECTIVE BY GENERATION SKIPPED.
THE LINE FEEPESENTS K-EP = 0.394 + OR - O.I-22 WHICH OrCURS FOR 3 GENEP-ATIrDN SKIPFED.
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190

195

200

II

II

I I

TRIGA - PREF. FLOOD CAIJISTER

GROUP FISSION UNIT REGION FISSIONS PERCENT ABSORPTIONS PERCENT
FRACTION DEVIATION DEVIATION

1 0.0003 2.736895E-04 4.0623 1.33450Z-023 2.774r

2 0.0014 1.198066E-03 1.2584 3.36600E-03 0.876q

3 0.0020 1.68688E-03 1.1356 1.74259E-03 0. 807

4 0.0012 1.03640E-03 1.3855 9.49928E-04 J.9596

5 0.0020 1.67448E-03 0.9764 2.20159E-03 0.7697

6 0.0032 2.70008E-03 0.8466 8.32387E-03 0.0033

7 0.0043 3.59833E-03 0.7624 1.82469E-02 0.6440

8 0.0045 3.73819E-03 0.6936 1.56090E-02 .6107

9 0.0060 5.00579E-03 0.6812 1.68395E-02 0.5936

10, 0.0130 1.09527E-02 0.7204 4.19924E-02 0.6180

11 0.0272 2.28163E-02 0.7072 5.60080E-0,2 0.5808

12 0.0348 2.92515E-02 0.6059 4.76650E-02 0.5639

13 0.0312 2.61532E-02 0.5835 5.60739E-02 0.5861

14 0.0247 2.07663E-02 0.6049 6.75119E-02 0.5850

15 0.0046 3.89927E-03 0.8558 3.23221E-02 0.9958

16 0.0031 2.58234E-03 1.0355 1.77169E-02 1.1768

17 0.0047 3.93622E-03 1.4643 9.80442E-03 1.4171

18 0.0061 5.16029E-03 1.3830 9.06051E-03 1.2102

19 0.0072 6.04149E-03 1.1357 1.45015E-O2 1.2141

20 0.0286 2.40046E-02 0.7267 4.57621E-02 0.8699

21 0.0149 1.24996E-02 1.1105 1.65394E-02 1.2351

22 0.0333 2.79547E-02 0.7799 3.1]266E-02 0.9733

23 0.0999 8.38267E-02 0.4921 8.59767E-02 0.5467

24 0.1837 1.54208E-01 0.4465 1.30478E-01 0.4240

25 0.1591 1.33568E-01 0.4544 1.01666E-01 0.4660

26 0.2107 1.76904E-01 0.4336 1.21586E-01 0.4318

27 0.0881 7.39396E-02 0.6454 4.53166E-02 0.6511

SYSTEM TOTAL = 8.39443E-01 0.,2607 I. 001226E+0 0. 0876

ELAPSED TIME 3.37233 MINUTES

PAI•DOM NUMBER= 1A4E60BC74A8

SKIPPING 3 GENEPATIONS

LEAKAGE PERCENT
DEVIATION

0.00000+E00 0.0000

0. 00000E+00 0.0000

0. 00000+E00 0.0000

0. 00000E+00 0. 0004

0. 0000E+00 0. 0404

0.00006+E0 0.00000C

0. 0C00001E+ 00 0.0000

0. C006]SI+ 00 0.0000

0.000060 0. 0 000
0. 000406E00 0. 0000

0. 00000E+600 0,. 0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.0OOOOE+0 0.0000

0.00006E+00 0.0000

0.IO0000E+0 0.0000

0.00OO0E+00 0.0000

O.00000E+00 0.0000

O.0O000E+O0 0.0000

0.01000E+00 0.0000

0.00000E+00 0. 0000

0.00OOOE+00 0.4000

O.0OOO0E+00 0.0000

0. 000006+.00 0. 0000

0.0O0000g+00 0.0000

0.00O00E+00 0. 0000

). 00000E+00 0.0000

0. 0000E+00 0.0000

0
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0.7524 TO 0.7703
0.7703 TO 0.7882
0.7882 TO 0.8061

0.8061 TO 0.8240
0.8240 TO 0.8419
0.8419 TO 0.8598
0.8598 TO 0.8777
0.8777 TO 0.8956
0.8956 TO 0.9134
0.9134 TO 0.9313

0.7524 TO 0.7703
0.7703 TO 0.7882
0.7882 TO 0.8061
0.8061 TO 0.8240
0.8240 TO 0.8419
0.8419 TO 0.8598
0.8598 TO 0.8777
0.8777 TO 0.8956
0.8956 TO 0.9134
0.9134 TO 0.9313

0.7524 TO 0.7703
0.7703 TO 0.7882
0.7882 TO 0.8061
0.8001 TO 0.8240
0.8240 TO 0.0419
n.8419 TO 0.8598
0.8598 TO 03.8777
0.8777 TO 0.8956
0.8956 TO 0.9134
0.9134 TO 0.9313

0•.7524 TO 0.7703
0.7703 TO 0.7882
0.7882 TO 0.8061
0.8061 TO 0.8240
0.8240 TO 0.8419
0.8419 TO 0.8598
0.8598 TO 0.8777
0.8777 TO 0.8956
0.8956 TO 0.9134
0.9134 TO 0.9313

FREQUENCY FOR GENEPATIONS 4 TO 203

FREOUENCY FOR GENERATIONS 54 TO 203

FREOUENCY FOR GENERATIONS 104 TO 203

FREQUENCY FOR GENEPATICIJS 154 TO 203

CONGRATULATIONS! YOU HAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH SENO V IN 3.37233 MINUTES
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Figure 6.6.6-3 TRIGA Fuel Cluster Rods - Maximum Reactivity LEU Case
FRIMAP Y MODULE ACCESS AND ITINUT PECOPD ( SCALE DRIVEL - 95/03/29 - 09.:6: 37

MODULE CSAS'5 WILL RE CALLED
TRIA - PREF. FLOOD CANISTER

ACCIDENT CONDITION CASK ARRAY - CASKS TOUCHING
DAMGED FUEL PAYLOAD - CANISTER FLOODED AT 0.9982 G/CMO3
LOSD GEOMIESOy - DRY CASK MOST REACTIVE COIFIOUP-NTION

CASK CAVITY MODERATOR DENSITY 1E-CD GM'7
* CASK E:*:TERIOR MODEFATOR DENSITY 1E-20 GM 3

S7GR0OUPNDF4 MULT
. UNCASIISTEPRED FUEL
U-235 1 C,0 1.7323E-03 END
U-238 3 0',0 .8418E-03 END
zR 1 0 u 2.9039E-02 END
H 1 0,0 4.9587E-RS ENS

'CLAD INCOLOY

NI 2 UOS 0.028516 END

FE 2 0,0 0.033820 END
CR 2 0.0 0.021151 END
C 2 0,0 0.000399 END
r'91 2 0.0 0.001300 END

52 05.C 0.000022 END
SI S 0U 0. 0017:3 END
CU 5 0.0 0.000500 END
AL " 0.0 0.U000 END
TI 0 0.0 0.000150 END
'CASK INTERIOR MODERATOR MATERIAL
H20 3 1.0K-SO 293._0 END
'END FITTING FOR FUEL ELEMENT
SS104 4 0.4968 293.0 END
HS0 4 I.OE-SO 293.': EID
'HASRRET, AND CASK

SSO34 5 1.0 293.0 END
'AL FUEL HOLDEP
AL 6 1.0 293.0 END
'LEAD SHIELD
PR 7 1.0 293.0 END
'NEUTRON SHIELD
H20 8 1.0E-S0 293.0 END
'CASK EXTERNAL MATERIAL
H0 9IE-20 2932.0 END
IMIXTURE (FUEL) FOR CANISTER

U-2'5 0 0.0 U.8I19E-04 END
U-Sn 10 0 0 lIS10E-03 END

0 4.7136E-03 END
H 1 ()r.0 8.0031E-03 END

H 10 SR DFN-0.0362 1.0 300.0 END
CANlISTER In'TERNAL MODERATOR

H21 I DE1N=D.98_ .0 103.0 END

SECONDARY CASK CAVITY RIATERIAL FOP MULTICELL CAPD
H20 1_ 1.OE--L 293.0 END
END ' OMP
BUCKLEDCYL WHITE REFLECTED 0.0 57.15 END
1 0.6731 2 0.7112 3 0.80510 8 0.9525 12 1.0749 END ZONE
TRIGA - PREEý. FLOOD CANIISTER
READ PAP-AM TME=170.0 SENI=403 NPGF=YO0 RUI=YES PLT-NO
THA-0.O END PARAM
READ GEOM
UNIT 1
COM-= 'TRIGA FUEL (SMEARED)
CYLINDER 10 1 3S.S9623 O.590.001
UNIT K

COM=' 3.38 in Width / 0.29 in Thickness DIVIDER CEITER STACK (SEALED'

CUBOID 5 1 204.2672 0.711' 3.3 +74.25 -0.255
UNIT 6
COM='3.30 in NWdth / 0.24 in Thickness DIVIDEP OUTSIDE STACK (SEALED)

CUROID 5 1 2P4.267 '- .- 096 01. +74. -B.--55
UNIT 7
COM- ' SEALED C'AlISTER'
CYLINDER 11 1 3.9624 +60.06 0.3

HOLE 1 0.0 0.o 0.0

CYLINDER 5 1 4.1275 +83.50 -1.27
CYLINDER 3 1 4.1275 +74.23 -q.-'55
UNIT 10

C0M-0.'TRIGA ELEMENTS IN Top of 3.30 in 3 2.30 in OPENING (SEALED)
CUBOID 3 1 274.2072 200.2072 +74.29 -8.25K
HOLE 7 0.0 0.1397 0.0
UNIT II
COM-=TRIGA ELEMENTS IN inttom of 3.30 in :: 3.38 in OPELING (SEALED)'

CUOID 3 1 2 7.2672 SP4.2072 +74.29 -0.25,
HOLE 7 0. -0.1397 0.3
UNIIT 1-

COM-'TRIGA ELEMENTS IN BoctoL Fight of 3.30. in x 3.30 in OPENING (SEALED)'

CDUOID 3 1 2P4.2072 2P4.2672 +-74.2: -0:25
HOLE 7 +0.1397 -0.1357 0.0
UN0IT 13
COM-'TRIGA ELEMENTS IN Top EighT of 30 in :-: 3.30 in OPENING (SEALED[)
CU0O0D 3 1 204.2072 2P4.267' -74.20 --. 255

HOLE 7 +0.1357 +0.1397 0.0
UNIIT 14

0C091= 'CTIA ELEMENTS IN 2ottso Leot +f 3.76 i : .3r in OPENI0(IG (SEALED)i
_UROID 3 3 204.2r72 SP4."7 ' +74.' -9 . 5
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HOLE 7 -0.1397 -[.1397 0.0C

UNIT 15

COM-.TPIGA ELEMENTS IN Top Left of 3.38 in o 1.30 in OOENIIG (SEALED; 0
C-YNID 3 1 2P4.287 2P4.2Y72 +74.T- -8.i55

HOLE 7 -0.1397 +0.1397 0.1
UTIT 16
COM-'TP.IGA BASKET 3.30 in - 3.30 in CENTER OENIING (SEALED)

HOCI[D 3 1 2P4.2r71 TF4.2-,72 +74.TN -Hq5S

UNIT 20
COI-1 'CENTER COLULUI OF THREE OPENINGS w/ 0.20 in plate (SEALED1)

APARTY 1 -4.26,72 -13.5128 -8.255
REPLICATE 5 1 4P.0.7112 28'P.?.) 1
UNIT 21
COM='LEFT OUTSIDE COLUI'I OF TWO OPENINGS W/ 0.12 ,n plate (SEALED)
ARýAY R2 -4.2672 -9.0392 -8.255
REPLICATE 5 1 0.0,1 0.31348 2R5.3048 200.0 I
UNIT 22
COM='-IGHT OUTSIDE COLUI•N OF TWO OPENINGS w/ 0.12 in plato (SEALED)
ARRAY 3 -4.2672 -0.8792 -. 2 55
REPLICATE 5 1 0).30ý48 3.5 290.304e 90R.U 1

UNIT 30
COM='NAC-LWT TRIGA BASKET (SEALED)'
CYLINDER 3 1 17.1 +74.29 - 55
HOLE 200.' 0.0 0.3
HOLE 21 -9.2457 0l.0, 0.0
HOLE 2 .+ 4.2357 0.0 U.0
CYLINDER 5 1 19.91u3 +74.93 -8.690
CYLINDER 7 1 33.4105 +74.93 8.89aN
CYLINIDER 5 1 36.1180 +74.93 -8.H")
CYLINI'EP 0 1 49..2227 +74.`3 -3 .89+
CYLIUN DER 5 1 49. '221 +74.q3 -09 0a)
CUBOID 9 1 4P49.02-1 +74-0' -8.n90

UNIT 41
COM-'TRIGA FUEL ELEMENT'
CYLINDER 1 1 0.0731 2R2-.575
CYLINDER 2 1 0.7112 2P29.575
CYLINDER 4 1 0.7112 42.49 -33.04
UNIT 45
COD-0 'DIVIDER. CENTER STAC K'
CUBOID 5 1 2P4.2872 0.7112 0.0 43.48 -33.04
UNIT 40
CO1= 'DIVIDER OUTS I DE STACK'

CUBOID 5 1 TP4.T67-- ).6096 0.0 43.40 -33.04
UN IT 410
C500= 'TRIGA FUEL ELEMENTS INl AL TUBE, CENTERED'
CYLINDER 3 1 0.0001 43.4: -33.04
HOLE 41 0.0 (.0 0.0

LTLIUDER 0 C 0.R525 43.34 -33.04
UNIT 411
50C4= 'THIA FUEL ELEMENTS IN AL TUBE, RIGHT'
CYLINDER 3 1 0.0•001 43.48 -33.04
HOLE 41 ,.0930 0.0 0.0
CYLIINDE ' 1 0.0125 43.48 -33.04
UNIT 412

COMl-='TFIGA FUEL ELEMENTS IN AL TUBE, LEFT'

CYLINDER 3 1 0.00510 43.40 -33.04
HOLE 41 -0.0930 0.0 0.0

CYLINDER 6 1 0.-525 03.40 -33.04
UNIT 413
CUMI'TRIGA FUEL ELEMENTS IN AL TUBE, TOP'
CYLINDER 3 1 0.00518 43.48 -33.04
HOLE 41 0.0 0.0930 0.0

CY'LINDEL 1 ('.9525 43.40 -33.094
NIT 414
OM-='TRIGA FUEL ELEMENTS IN AL TUBE, BOTTOM'

CYLINDER 3 1 0.8u51b 43.46 -33.04
HOLE 41 0.2 -0.0930 0.0

CYLIN[LEF 1 0.9525 43.40 -33.04
UNIT 410
20M= 'TRIGA FUEL ELEMENTTS IN AL TUBE, TOP RIGHT'
CYLINt'E 3 1 3 . I051 43.40 -33.04
HOLE 41 0.0002 0.00.2 0.0
CYLIIDER 0 1 0.0515 43.40 -33.04
UNIT 416;
COM-'TO IGA FUEL ELEMENTS INI AL TUBE, TOO LEFT'
CYLINDER 3 1 0.-01 43.40 -33.04
HOLE 41 -0. 0
CYLIIDER 0 1 -33.04
UNIT 417

SON- 'TRIC-A FUEL ELEMENTS INI AL TUBE, BOTTOM RIGHT'

CYLINDER 3 1 0.+8'518 43.48 -33.04
HOLE 41 '.5' 0
CYLIN['EP 0 1 .9 43.4P -33.04
UNIT1 410
014= 'TPIGA FUEL ELEMENTS III AL TUBE, BRTTOM LEFT'
CYLIIIDEP 3 1 2'. O 4'.38 -33.04
HOLE 45 -0.00 6 t . •6 0.0
CYLINDER 1 1- .5 43.4ý -3'.04

UNIT 421.
C2M-'AL TUOES WITH TRI'A FUEL, IN FUEL INSERT, CENTER ORPENING'

_ID 3 1 4P4.112= 43.40 -33.014
HOLE 415 -2.8070 -. 8571.
HOLE 413 -0.9525 -2.0170 '
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HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE

417
416

411
415
416
412
411
417
418

417
414
414
416

o 152 5

2.8576

-2 "157

95152.857<'.8574
(2.'4571

-0. 52

- .576

. 76
m17525

-0.9575

"4

II

(2

CUBOID 3 1 4P4.1529 43.45 -33.04
, CHECK 4.1 '2M4 ABOVE-4--- ... .....

UNIT 421
_OM- 'AL TUBES WITH TPIGA FUEL, IN FUEL INSERT,

EUBOID 3 1 4P4.1529 43.4E -33.0,4

BOTTOM OPENING'

HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
H'OLE
HODLE
HOLE
HOLE
HOLE
HOLE

415 -2.H57H -_.P57(2
413
413

416
411
415
41t.
412
411
417
418
412
417
414
414

-10.9525
0.9525
2.8576

_2. 857

-0. 9515
0.95215

285 7C
F1.57 C

-0.91525

-0 .952-5

(29'450

E8576

0O 905 5-0 .573-0 ., 95259
-. 9525-

-0.97C

S.876

02

'7

01
(2
0

0

{'7

02
'-
(2

HOLE 413 2.8576 0 .876
CUBOID 3 1 4P4.1529 43.48 -33.04

CHECK, 4.1 C'M A-BOVE .......
UNIT 42
COMI'AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, TOP OPENING'
CUBOID 3 1 4P4.1519 43.48 -33.04
HOLE 415 -2.357(2 -. 576 C0
HOLE 413 -0.5152 -(2 76 0
HOLE 413 0.1(525 E.576 (2

HOLE 416 2.8(71 -218576 I
HOLE 411 -2.857E - 5(2

HOLE 415 -0.Q525 .
HOLE 41(2 (D.952 -0 (25' '
HOLE 412 2.857(2 -(.25

HOLE 411 -2'.576 0.9 5250
HOLE 417 -0.q595 6.21 0
HOLE 41 (2.95215 0.955 '

HOLE 412 2.t57( f2

HOLE 417 -2.6576 2.1176 (2

HOLE 414 -2.95215 1576 0
HOLE 414 (.1525 21 856 ,

HOLE 418 2.b5(71 e 1857 (

CUBED 3 1 4(P4.1519 43.48 -07.(4

CHECK 4.1 CM ABOVE""'''

UNIT 423
COMN'AL TUBFS WITH TRIGA FUEL, IN FUEL INSERT, BOTTOM LEFT OPENING'
C0UBOID 3 1 4F4.1(2019 43.14 -4'9.4
HOLE 45 -2.7 .857C
HOLE 413 (0:9525 -5.8070
HOLE 413 055 - 41157r2

HOLE 411 175 -C 7 .X57 2

HOLE 411 -21.(577 2 -0.9525
HOLE 415 -0.25 - 50. 5
HOLE 4tH (2.9 9 (•25 6 (2

HOLE 412 1.9576, A2

HOLE 411 0 .9517

HOLE 417 - U q0 0 . 5
HOLE 418 C.95 0.9 (2

HOLE 412 .874 052900

HOLE 417 -2.3572 76
HOLE 414 -(2.9(25 .7
HOLE 414 (2.925
HOLE 418 2.857' 2.857c C

CUBOID 3 1 4P4.1529 43.41 -33.U4
I CHECK 4.1 CM ABOVE ..... '

UNIT 424
COM 'AL TUBES WITH THIGA FUEL, I1N FUEL INSERT, TOP LEFT OPENING'

CUBOID 3 1 414.1529 42.4e '33 '4

HOLE 415 -2.176 8297. (2
HOLE 413 -(.25 .12( 576 I

HOLE 413 t2.9(25 21857
HOLE 416 3.857 -.

HOL 4 571 7'09HOLE 411 -2.8457,
HOLE 415 -0.(525 - 5 25

HOLE 411 0 -2 7 09 . 5
HOLE 417 -0955 0 C. 555 9 (2
HOLE 411HOLE 4172 . 5.• .q1 5 0
HOLE 417 5 8575 '
HOLE 4
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HOLE 414 - "i.952S 2.857c C

HOLE 414 0.,525 2.5571

HOLE 418 2.85721 00
0UBO11 3 1 4F4.1520 43.41 -33.04

2HECK 4.1 CI ABOVE ....... ...

1IHIT 425

COM-'AL TUBES WITH TOI.SA FUEL, ITI FUEL INSERT, BOTTOM FIGHT OPENIIIG'
O5E,71 3 1 414 5' 4'.48 -.
HOLE 415 e57 H2.57F

HOLE 41 -i. 55 C5 57 0

HOLE 413 9 5 - 57(;
HOLE 46 2.957(,-.87

HOLE 411 -2.57r -0.q55 0
HOLE 415 ". ' 5 0 -.5 5 0
HOLE 410 0.9525 -U. 955
HOLE 412 '.:57 -0.9525
HOLE 411 S576 0. 9525 5
HOLE 417 -. 9 525 0. 95U S

HOLE 410 B.95 5 .5 525 A

HOLE 412 S.E576 0.9-U 0

HOLE 417 - 576 -. 8579
HOLE 414 -0.525 .870
HOLE 414 0. 525 .57c 0
HOLE 418 .. 8576 21.576 0

CUBOID 3 1 4P4.1529 43.48 3 .04
* CHECK 4.1 1M A0OVE.....................

UNIT 425
_M= 'AL TUBES WITH TRIGA FUEL, III FUEL INSERT, TOP RIGHT OPENING'

CUP051 3 1 4P4 .159 4' 4 _ 3'. 04
HBQLE 455 -'71 157h
HOLE 41' -. 525' -1.76 n
HOLE 413 --. 8575 0
HOLE 416 4'7. H57s
HOLE 411 d,7' .525 '5-

HOLE 415 5 5'5 I''HOLE 415 D - .C-UHOLE 416 0.952E -0.9525
HOLE 41 1 2.857C -0.75-5 U
HOLE 411 - 575 0.95 5 95

HOLE 417
HOLE 41 <55, 0.5[5 I
HOLE 412 2.8 5 7 C 05 5 3

HOLE 417 e57, )
HOLE 414 -0. .5 .57(.
HOLE 414 (195K 5 U5 .ý5 r.

HOLE 41r '. 6 2.576 0
235010I 3 1 4F4.15'" 4'3.48' ''.4
UIT 4303 

0

COM='FUEL IISEPT I 43, CEIITER O3NI11G
CUBOIL 3 1 414.1724~ .4 3'04
UNIT 431
CON-'FUEL I11SEHT IS, BOTTOM OFENING'
CUBOIr 3 1 484.2172 43.40 -33.04

BOLE 421 0].0 -0.1143 0.0
UNIT 432
COM='FUEL INSEIT IN, TOP OPENING'
20BO53 3 1 4 74.2172 43.43 -33.04
HOLE 422 0.5 0.1143 40
UIIIT 433
C14 'FUEL INSERT IN, BOTTOM LEFT OPENING'
CU:ORO 3 1 4 L4.2072 43.48 -33.04
HOLE 423 -0.1143 -0.1143 0.0
UNIT 434
CO`4= 'FUEL INISERT IN, TOF LEFT OPENING'
CUBOID 3 1 4P4.2172 43.48 -33.14
HOLE 424 -. 1143 0.1143 0.0
UNIT 435
2O4='FUEL INSERT IIi, OTOH RIEF T OPENIIHG'
'2UBOID 3 1 414.2171 43.40 -33.04
HOLE 425 '0.1143 -0.1143 0.0-
UHIT 431
COM= 'FUEL IIISEPT IN, TOO RIUHT OPEIIIIIG'

2UEOI,1 U 1 484.107- 43.48 -33. 04
HOLE 421 0.1143 0.1143 0.0

UN IT 440
2OM1= 'CEINTER OOLU IN, OF THEE GOE01IIG '
,.1 41 -4.2672 -13.5128 -3.
HEPLICATE 5 1 484.7112 230.
UNIT 441
CO1='LEFT OUTSI DE COLUTM1 OF TWO HRE EE O911 U '
ARRAY.A 42 -4.1172 -1.8352 -333.4
REPLICATE 5 1 4.0 0.440: 20.3405 0R C. 71
UIIIT 442
OOM1='0IGHT OUTSID0 COLIUI OF TW3 0PE1113GS

AJ P01T 43 -4... ,7. -d.:E 9-'" -
OE1LICATE S I 0.3400 .0 2E..3401 2R0.0 I
U1IIT 450

CO4='96 TPIGA FUEL ELEMENTS I11 EACH LWT BASKET'

r, LI1I'E1 E 1 17.2150 43.40 -33.045
HOLE 44 " .0 .0 ' C
HOLE 441 -0.2457 2.1' 0.
HOLE 442 0.2457 0.0 0.0
C201111DE 5 1 18.9103 43.405 -32.040
C'YLIN[EF 7 1 30.4040 43.400 -33.044
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CYLINDER 5 1 3E.5188 43.485 -33..45
CYLINDER 8 1 49.2227 43.485 -33.045
CYLINDER 5 1 49.8221 43.485 -33.045
CUBOID 9 . 4849.8221 43.485 -33.045

UNI . 80.. . . ............... **.........
UNIT 80

COM= 'SIMPLIFIED LID STRUCTURE NAC-LWT'
CYLINDER 5 1 36.5188 2P14.1351
CYLINDER 9 1 49.8221 2P14.1351

UBSID 9 1 4q49.6221 2P14.1351
UNIT 51
COM=-'SIMPLIFIED CASK BOTTOM STRUCTURE NAC-LWT'
CYLINDER 7 1 _6.3525 2P3.41
CYLINDER 5 1 36.6188 +13.97 -12.7
CYLINDER 9 1 49.82,21 +13.97 -12.7
CUBOID 9 1 4P49.8221 13.97 -12.7
GLOBAL UNIT 82
COM= 'STACK OF 5 BASKETS IN CASK'
ARRY 20 -49. 8221 -49. 8221 -221.3
END GEOM
REA-D ARRAY
ARA=I NUX=1 NUY65 NUZ=I FILL 10 5 58 5 II END FILL
ApRA-2 NUJ')I NUY=3 NUZ=1 FILL 13 6 I2 END FILL
ARA=3 NUX=1 1UY=3 NUZ=S FILL 15 6 14 END FILL
AA=41 NI15=1 NUY=5 NUZ=1 FILL 432 45 430 45 431 END FILL
AR`=42 NUX=I NUY-3 NUZ=1 FILL 436 46 435 END FILL
ARA=43 NI-X=1 NUY=3 NUZ=I FILL 434 46 433 END FILL
ARA=IS NUX=1 NUY=I NUZ=7 FILL 81 30 3R450 30 80 END FILL
END ARRAY
READ BOUNDS ALL=MIR END BOUNDS
READ START XSM--17 XSP-17 YSM=-17 YSP=17 ZSM=-200 ZSP=200 END START
READ PLOT
TTL= '5-Y PLOT OF CASK (CANlISTER ELEVATION)'
SCPR=YES PIC=MAT LPI=IR
UA9=1.0 VDN=-1.0 NAX=800
XUL=-50.0 YUL=50.0 ZUL=149.352
XLR=5S.S YLR5-50 . ZLR=149.352 END
TTL='X-Y PLOT OF BASKET tECANISTER ELEVATION),

SCR=YES PIC=MAT LPI=10
UAX(=1.0 VDN=-1.0 NA1':=b80
KUL=-17.2 YUL=17.S YUL=149.352
XLR=17.2 YLR=-17.2 ZLR=149.352 END
TTL='-Y PLOT OF BASKET (CAVITY MID PLANE)'
SCR=YES PIC=MAT LPI=1O
UA51=I VDN=- 1.0 NA1".=6U
XUL=-17.2 YUL=17.2 ZUL=0.0
XLR= 17.2 YLR=-17.2 ZLR=S.0 END
TTL=X> Y PLOT OF CENTER OPENING (CA.'ISTER ELEVATION)'

S CR=YES PIC=MAT LPI=10
UA5=.I. 0 VDN--I . 0 NX<-800
"UL-7. 0 YUL 7.0 ZUL=149.352
/LR=7.0 YLP=-7.0 ZLR=149.352 END
TTL='X-Y PLOT OF PERIPHEP.AL OPENING (CANIISTER ELEVATION)'
SCR=YES PIC=MAT LPI=10
UAX=1.0 VDN=-I . 0 NA=,5800
XUL=-7.0 YUL=16.0 ZUL=149.352
XLR=7.0 YLR=4.S " LR=149.352 END
TTL='Y-Z PLOT OF BASKET (CENTER OF FUEL ELEMENTS,CAIIISTER ELEVATION)'
SCR=YES PIC=MAT LPI=1R
VAX=I.O WDN-=-I.0 NAX=800
XUL=2.12 YUL=-14. SZUL=1I8.69

XLR=2. 1 YL-R-4.5 ELR=1I2.U14 1ND
TTL='Y-Z PLOT OF BASKET (CASK)'
SOC=YES PIC=MAT LPI=1Y
VA _.= ..0 W DN=-I .'0 NM O '=800
XUL=2.12 YUL=-51 ZUL=5251.0
XLR=2.12 I LR=+51 LR7-220.K'

END PLOT
END DATA

.. *. PROBLEM PARAMETERS ....

LIB 27GROUPNDF4 LIBP-AR;Y
M-X 12 MIXTURES
MSC 29 COMPOSITION SPECIFICATIONS
IZM 5 MATERIAL ZONES
GE MULTIREGION GEOMETRY
MORE 0 0/1 DO NOT BRAD/READ OPTIONAL PARAMETER DATA
MSLN 0 FUEL SOLUTIONS

.... PROBLEM COMPOSITION DESCRIPTION ....

SC U-235 STAYIA ,.:LRD COMPOSITION
MX I MIXTURE N0.
DElI 1. 7323E-13 ATOMIIC DEISITY
ROTH 1.0000 THEORETTCAL DENSITY
NEL 1 NO. ELEMENTS
IC, - /1 MI::TURE/COMPOUND

q2235 1.00 ATOM/MOLECULE
END

SC U-230 STANDARD COMPOSITION
MX 1 MIXTURE NO.
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DEN 6.0418E-03
ROTH 1.0000
NEL I
ICP 1

END

SC ZR
MX 1

DEN 2. •029E-02
ROTH 6.4900
NEL 1
ICP 1

40 L)'0:
END

SC H
KX.: 1
DEN 4.9360E-02
ROTH 1.0000
NEL 1
ICP 1

1001

'CLAD INCOLOY
END

SC NI
W.
DEN 2.
ROTH
NEL
ICP

END

SC FE
Do:'

DEN 3.3
ROTH
NEL
ICP

END

SC CR

DEN 2.1
ROTH
NEL
ICP

END

SC C

DEN 3.0
ROTH
NEL
ICP

ENDE

S, MN
M:.
DEN 1.3
ROTH
NEL
ICP

END

2
51 6E-02
8.9000

7.0000

205

110E-02

7.8200
1
I

26000

2

151E-02
7. 2000

11

24000

2
900E-04

2.1000

I
I

ATOMIC DENSITY
THEORETICAL DENSITY
NO. ELEMENTS
0/I MIXTUNRE/COMPOUND

i.00 ATOM/MOLECULE

STAIIDAkP.D COMPOSITION
MIXTURE NO.
ATOMIC DENSITY
THEODETICAL DENSITY
NO. ELEMENTS
0/1 MIXTURE/COMDOUND

1.00 ATOM/MOLECULE

STA'IDASD COMPOSITION
MIXTURE NO.
ATOMIC DENSITY
THEORETICAL DENSITY
NO. ELEMENTS
0/1 MIXTURE/COMPOUND

1.00 ATOM/MOLECULE

STANDARD COMPOSITION
MIXTURE NO.
ATOMIC DENSITY
THEORETICAL DENSITY
NO. ELEMENTS
0/1 MIXTURE/COMPOUND

1.00 ATOM/MOLECULE

STANIIDAPD COMPOSITION
MIXTURE NO.
ATOMIC DENSITY
THEORETICAL DENSITY
NO. ELEMENTS
0/1 MIXTURE/COMPOUND

1.00 ATOM/MOLECULE

STANDARD COMPOSITION
MIXTURE NO.
ATOMIC DENSITY
THEORETICAL DENSITY
110. ELEMENTS
0/1 MIXTURE/COMPOUND

1.0 0 ATOM/MOLECULE

STANIDARD COMPOSITION
MIXTURE 11.
ATOMIC DENSITY
THEORETICAL DENSITY
,0. ELEMENTS
0/I MIXTURE/COMPOUND

1.00 ATOM/MOLECULE

STAVIDAP.D COMPOSITION
I MIXTURE NO.

006E-03 ATOMIC DENSITY
7.X000 THEORETICAL DENSITY

1 110. ELEMENITS
1 0/1 MIXTURE/COMPOUND

21505 1.00 ATOM/MOLECULE

SC S STANDAP D COMPOSITION
0,: 2 MIXTURE NO.
DEN 2.20O0E-S5 ATOMNIC DENSITY
ROTH 2.0700 THEORETICAL DENSITY
NEL 1 HO. ELEMENTS
ICP 1 0/i MIXTURE/COMPOUND

16000 1.00 ATOM/MOLECULE
END

SC SI STAN2DARD COMPOSITION
00< M1PIXTURE NO.
DEN 1.7020E-03 ATOMIC DENSITY
ROTH 2.3300 THEORETICAL DENSITY
NEL 1 11. ELEMENTS
2CP 1 0/I MIXTURE/COMPOUND

141,01 1.0 ATOM/MOLECULE

END

SC CU ST.XJDAPD COMPOSITION
M:': Z MIXTURE NO.
DEN 5.,000E-54 ATOMIC. DENSITY
ROTH 5.9500 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
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ICP 1 )/I MI:':TURE/COI*1POUND
29000 1. 00 ATOM/MOLECULE

END

SC AL STANDARD COMPOSITIOZT

FEY 2 MIXTURE NO.
DEN 2.4S00E-04 ATOMIC DENSITY
ROTH 2.71)0' THEORETICAL DENSITY
NFL 1 NO. ELEMENTS
ICP 1 /1I :*:TUPE/,CCpFUND

13027 1.00 ATOM/MOLECLULE
END

SC TI STANDARD COMPOSITION

1'0 2 MIXTURE NO.
DEN 1.51000E-04 ATOMIC DENSITY
ROTH 4.5000 THEORETICAL DENSITY
NEL I NO. ELEMENT?
IC? 1 0/1 MIXTURE/COMPOIND

22000 1.00 ATOM/MOLECULE

'CASK INTERIOR MODERATOR MATERIAL
EN1D

SC H20 STANDARD COMPOSITION
MA 3 MIXTURE NO.
VF 0.0000 VOLUME FRACTIO[I
ROTH 0.9q82 THEOPETICAL DENSITY
NEL 2 NO. ELEMENTS
ICR 1 0/1 MIXTURE/CC'MPOUND
TEMP 293.0 D0G KELVIN

1001 2.00 ATOMS/MOLECULE
r016 1.U0 ATOM/MOLECULE

'END FITTING FOR FUEL ELEMENT
END

SC SS304 STANDAP D COMPOSITION
M.. 4 MINXTURE NO.
VF 0.4968 VOLUME FPACTION

ROTH 7. 9-00 THEORETICAL DENSITY
NEL 4 NO. ELEMENTSE
ICP ) 0/1 MI4XTSURE/COMPOUN1F
TEMF 293.0 DEG KELVIN

24304 19.00q 0 c WT
250)55 '.000 WTi
2(304 6q.-OL WT•'
28304 9.900 WT'

END

SC H20 STA'EDAPFD COMPOSITION
pX 4 MIXTURE 10.
VF 0.000? VOLUME FRACLTION

ROTH 0.9982 THEORETICAL DENSITY
iiEL 1 NO. ELEMENTS
ICP I /I MI TURE/C'MPOUND
TEMP 23. 0 DEG NELVIIN

1001 2.00 ATOMS/MOLECULE
q1E16 1 . 00 ATOM/MOLECULE

'BASENT, AND CASK
END

S, SS304 STAN DAF•D C OMPOSITION

M 5 MIXTURE NO.
VF i. U00 VOLUM4E FFICTION
FOTH 7.9200 THEOPETICAL SElNSITY
IIEL 4 NO. ELEMENTS
IC' 5 0/1 MIXTULPE/COMF.OUND
TEMP 093.0 DEG FELVINI

24304 19. U000 WT

25055 . 00 WT
26304 60. 050U WT
28304 q9.0 FU WT

'AL FUEL HOLDER
ErID

SC AL STAIIDAP D COMPOSITION
FE 0 MIXTURE NO.
VF 1. 0UU0 VOLtLIME FRACTION
ROTH 2.70-5 THEORETICAL DENSITY
IIEL 1 CO. ELEMENTS
ICP 1 '/1 MI'TURE/CCOMPOUID
TFMP 2 53.0 DEG KELVIN

13027 1. (W ATOM/MOLECULE

'LEAD' SHIELD

EN

SO PB ST,2IDAPED COMFOSITION
FE5 7 MIXTURE IC.
V' 1.0000 VOLUM4E FRACTIO L
ROTS 11.344C, THEORETICAL DENSIT'Y

11EL 1 N1. ELEMEIITS

NAC International 6.6.6-83



NAC-LWT Cask SAR January 2015
Revision 43

iCP 1 0/1 MIXTURE/COMPOUND
TEMP 293.':' DEG KELVIN

92000 1 .00 ATOM/MOLECULE

'IIEUTS.OH SHI ELD
END

SC H20 STAIINARD COMPOSITION
if.-: MIXTURE NO.
VF 0. OLU V'ILUM4E FRACTION
POTH 0.9992 THEORETICAL ['ENSITY
NEL 2 NO. ELEMENTS
ICP 1 i)/1 MIXTURE/COMPOUND
TEMP 193.0 DEG KELVIN

1091 2.00 ATOMS/MOLECULE
801c 1S.C0 ATOM/MOLECULE

'CASK EXTEPRNAL MATERIAL
END,

SC H20 STANiEAp.D COMPOSITION
MXý 9 MIXTURE N(O.
VF 0. 000u VOLUME FRACTION
ROTH 0. 99e2 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP S /I/ MIXTURE/COMPOUND
TEMP 293.0 1DEG KELVIN

5001 1.00 ATOMS/MOLECULE
80016 1.00 ATOM/MOLECULE

'MIXTURE (FUEL) FOR CANISTEP
EIND

SC U-235 STANDAP D COMPOSITION
M].10 MIXTURE NO.
DEl 1 .119E-04 ATOMIC DENSITY
F.PTH 1.0000 THEORETICAL DENSITY
NFL 1 NO. ELEMENTS
ICP I U /1 MIXTURE/COMPOUND

q-235 1.00 ATOM/MOLECULE
ENS

SC U-530 STANIDARD COMPOSITION

I E.:i1 MIXTURJE NO.
SE N 1 110SE-03 ATOMIC DEN"SITY
ROTH 1. '000 THEORETICAL DENSETY
NFL 5 1O. ELFMENTS
D P 1 0/1 MIXTUOE/COMPOU11D

92238 1.00 ATOM/MOLECULE
ENID

S IR STANDIARD COMPOSITION
i0 MIXTURE (0.

DEN 4.7130E-03 ATOMIC DENSITY
POTH ' 490u THEORETICAL DENSITY
NEL 1 N10. ELEMENTS

DCE 1 0/1 MIXTURE/COMPOUND
410000 1.00 ATOM/MOLECULE

S- H STANDARD COMPOSITION
MSm I1 MIXTURE NO.
DESN 8.0131E-03 ATOMIC DENSITY
ROTH 1.00'0 THEORETI'CAL DENSITY
IIEL 1 NO ELEMENITS
ICP 1 0/i MIXTURE/COMPOUND

II u i. f.11 ATOM/MOLECULE
END

SFl H0 STANDAR[D OMPGSITION

KS< 10 MIXTURE N0.
VF I 'J 1H0 VOLUME FPA'CTION
POTH 0- 1 SFECIFIED DEIISITY
HEL 1 ((. ELEMENTS
IOP 1 '' I MIXTURE/COMPOUND
TEMP ]AC1.0 DEG KELVIN

1001 -. F0 ATOMS/ii'LECULE
e0It I .Au0 ATOM/MOLECULE

' CA1]I STEP INTERNAL MODERATOR
END

SC H-0 STANDARD COMPOSI TI ON
WD, 11 MIXTURE NJO.

VF 1.0,-000 VOLUME FRACTIOJ

ROTH ' SP ['00 SRECIFIED DENSITY
((EL N NO. ELEME NTS
ICP I 0 /1 MI [[TURPE/COMPOUND
TEMP 203. DEO KELVIN

innl 1.00 ATOMS/MOLECULE
01K 1.00 ATOM/MOLECULE

SSECONDARY CASK CAVITY MATERIAL FOPPF MULTICELL CAR.L
EUD
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SC H20 STAN[DA'A D COMPOSITION
f1l" 12 MIXTURE 10.
VF 0.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 " /1 MIXTURE/COMPOUND
TEMP 293.0 DEC FELVIN

i001 2.000 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

O... PROBLEM GEOMETFY ""

CS BUCKLEDCYL COORDINATE SYSTEM
BR WHITE RIGHT BOUNDARY
BL REFLECTED LEFT BOUNDARY
ORGN 0.00 CM LEFT BOUNDARY LOCATION
DY 57.15 CM BUCKLIING HEIGHT
DZ 0.00 CM BUCKLING DEPTH
END

ZONE NUMBER I
MZX I MIXTURE NO.
RZ 0.67 CM RIGHT BOUNDARY LOCATION
XMOD EXTERNAL MODERATOR INDEX

ZONE NlUMBER 2
MZO 2 MIXTURE NO.
RZ 0.71 CM RIGHT BOUNDARY LOCATION
.4MOD EXTERNAL MODERATOR INDEX

ZONE NUMBER 3
MZX 3 MIXTURE NO.
RH 0.81 CM RIGHT BOUNDARY LOCATION
XMOD EXTERNAL MODERATOR INDEX

ZONE NUMBEER 4
MOO 6 MIXTURE NO.
RZO 0.95 CM RIGHT BOUNDARY LOCATION
0140D EXTERNAL MODERATOR INDEX

ZONE NIUMBER 5
MZX 1 ' MIXTURE IO.
RZ 1.07 CM RIGHT BOUNDARY LOCATION
xMOD EXTERNAL MODERATOR INDEX

PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000009

CREATION DATE: 03/H8/9CS

VOLUME: Eng

LIBRARY: M: \SCALE43\WIN NT\EXE

PRODUCTION CODE: KENOVA

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 11/12/07

TIME OF EXECUTION: 09:16:50

NAC.Iner i.......o.......................-5 ........... ... .........
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TRIGA - PREF. FLOOD CAINISTEPR

NUMERIC PARAI14ETERS

TME MAXIMUM PROBLEM TIME (MIN) 170.00

TBA TIME PER GENERATION (MIN) 2.00

* GENl NUM4BER OF GENERATIONS 403

IPG NUMBER PER GENERATION 1000

NSK NUMBER OF GENERATIONS TO BE SKIPPED 3

" ÷ BEG BEGINNING GENERATION NU.MUBER I

RES GENERATIONS BETWEEN CHECKPOINTS 0 ÷

XID NUMBER OF EXTRA I-D CROSS SECTIONS 1

NBK NEUTRON BANK SIZE 1025

XNB EXTRA POSITIONS IN NEUTRON BANK 0

NFB FISSION BHANK SIZE 1000

..FB EXTRA POSITIONS IN FISSION BANK 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000 -"

WTH WEIGHT HIGH FOR SPLITTING 3.0000

WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

RND STARTING RANDOM NUMBER BBHRIO7100001

0NB NUMBER OF D.A. BLOCKS ON UNIT 8 200

NL8 LENGTH OF D.A. BLOCKS ON UNIT 8 512

ADJ MODE OF CALCULATION FORWARD

INPUT DATA WRITTEN ON RESTART UNIT NO -,

BINARY DATA INTERFACE YES
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TRIGA - PREF. FLOOD CAIIISTER

.. .* " " LOGICAL PARAMETERS

RUN

FLH:

SMU

MKU

CPU

FMU

MKH

CKH

FlMH

HHL

RND:

IS1

XS2

EAP

PKI

PID

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT NUMBER

PRINT FISS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT FISS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT 1-D MIXTURE X-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE ANGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA I-D CROSS SECTIONS

YES

ITO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

11O

NO

PLT

FDN

NUB

MKP

CKP

FMP

MKA

CKA

FMA

HAL

FAN

GAS

PAX

PWT

PGM

BUG

TRK

PLOT PICTURE MAP(S)

COMPUTE FISSION DENSITIES

COMPUTE NU-BAN, & AVG FISSION GROUP

COMPUTE MATRIX K-EFF BY UNIT LOCATION

COMPUTE COFACTOR K-EFF BY UNIT LOCATION

PRINT FISS PROD MATRIX BY UNIT LOCATION

COMPUTE MATRIX K-EFF BY ARRAY NUMBER

COMPUTE COFACTOR K-EFF BY ARRAY NUMBER

PRINT FISS PROD MATRIX BY ARpAY NUMBER

COLLECT MATRIX BY HIGHEST ARPAY LEVEL

PRINT FIS. ARD ABS. BY REGION

PRINT FAR BY GROUP

PRINT XSEC-ALBEDO CORRELATION TABLES

PRINT WEIGHT AVEPAGE ARRAY

PRINT INPUT GEOMETRY

PRINT DEBUG INFORMATION

PRINT TRACKING INFORMATION

NO ÷

YES

110

NO

NO -"'

NO

NO

NO

NO

NO

110

NO0

PARAMETER INPUT COMPLETED

TRIGA - PREF. FLOOD CA16ISTER

MIXING TABLE

NUMBER OF SCATTERING ANGLES = 2
CROSS SECTION MESSAGE THRESHOLD =3.0E-05

MIXTURE =
NUCL IDE
100 1001

0 / 12/94
101 O000

03/12/ 94

1092235
09/12/04

1092230
0 / 12/94

MIXTURE =
NUCLI DE
100 0)12

06/12/,4
2013027

0/12/ 94
2 014010

06/ 12 / 94
20)0000

00/12/ 94
2022000

00/12/94
2024100

03/12/94
20250D0

08/12/94
2026000

08/12/94

2026000
08/12/94

20 29000

08/12/04

MIXTURE
NUCLI DE
3001001

08/12/94

ATOM-DENS.
4 . 03670E-02

2. 90390E-02

1.73230E-03

6.34180'E-03

2
ATOM-DENS.

3. 99000E-04

2. 061000E-04

1.70300E-03

2.20000E-05

S.50000E-04

2.11510E-02

1.30G60E-03

3.38200E-02

2.85160E-02

5.600OOE-04

DENSITY (G/CC)
WHT. FRAC.

1. 50 6.E-02

S. 59490E-01

8.5c993E-02

3. 44004E-01

DENSITY (G/CC)
WGT. FRAC.
9.e _920E-04

1.48372E-03

9.98763E-03

1.45825E-04

1.49470E-03

2.27351E-01

1.48325E-02

3.90441E-01

3.45964E-01

7.42031E-03

- 7.8619
ZA AWT

1001 1.0077

40000 91.2196

92235 235.0441

912238 238.0510

= 8.0325
ZA AWT

0000 12.0001

13027 26.9818

140010 28.0853

16000 32.0634

22000 47.8793

24000 51.9957

25055 54.9379

26000 55.8447

28000 58.6872

29000 64.0966

NUCLIDE TITLE
HYDROGEN ENIIF/B-IV MAT 1209/TH3041002

ZIRCONIUM ENDF/B-IV MAT 7141

UPANIUM4-235 EIJDF/B-IV MAT 1261

UpAI4IUM-138 ENDF/B-IV MAT 1262

NUCLIDE TITLE
CARBON-1I ENDF/B-IV lIAT 1274/THP241C0,5

AL-27 1193 218 GP 0403755)

SILICON ENDF/B-IV MAT 1194

SULFUR LENDL I4AT 7020

TITANIUM ENDF/B-IV MAT 1286

CR 1191 2183GP WT 1/E P-3 293K SIGP=504 0E(042375)

MANGAjIESE-055 ENDF/B-IV MAT 1197

IRON ENDF/B-IV MAT 1192

NI 1190 218NGP WT 1/E P-3 293E SIG)=504 RE(042375)

COPPER ENDF/B-IV 0AT 1295

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 12(9/THPRMI002

UPDATED

UPDATED

UPDATED

UPDATED

U PDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED'

UPDATED

UPDATED

UPDATED

UF DATED

U PDATE D1

- DENSITY(G/CC) = 0.99817E-20
ATOM-DENS. WGT. FPAC. ZA AWT

6.67692E-22 1.11927E-01 1001 1.0077
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3008 ('10.
001/ 121 /94

MIXTURE =
NUCL IDE
40101001

08/12/94
4008016

08/12/94
40243104

08/12/94
4025055

008/12/94
4026304

08/12/94
4028304

08/12/94

MIXTURE =
NUCLIDE
5024304

08/12/54
5025055

08/12/94
5026304

08/12/94
5028304

08/12/94

MIXTURE =
NUCLIDE
6013027

08/12/94

MIXTURE =
NUCLIDE
70182000

08/12/94

MIXTURE =
NUCLIDE
8001000

08/12/94
8008016

08/12/94

MIXTURE =
NUCLIDE
9001001

08/12/94
9008016

08/12/94

MIXTURE =
NUCLIDE

10001001
08/12/94

1'0008016
09/12/94

10'40030
u8/12/94

1'0092235
:'8/12/94

10'92238
00/12/94

MIXTURE =
NUCLIDE

11001,1101
09/12 /94

111008016
08/12/04

MIXTURE =
NUCLIDE

12001001
06/12/94

12008016
06/12/94

3.33846E-22 8.88U73E-01 8016 15.9904

4
ATOM-DENS.

6.r7692E-22

3.33846E-22

8.65852E-03

8.62609E-04

2.94890E-02

3.83564E-03

DENSITY (G/CC)
WGT. FRGC.

2.83943E-22

2.25293E-21

1.90000E-01

1.99999E-02

6.95000E-01

9.50001E-02

3.9347
ZA AWT

1001 1.0077

0016 15.9904

24000 51.9957

25055 54.9379

26000 55.8447

28000 58.6872

5 DENSITY(G/CC) = 7.9200
ATOM-DENS. WGT. FPAC. ZA AWT

1.74286E-02 1.90000E-01 24000 51.9957

1.73633E-03 1.99999E-02 25055 54.9379

5.93579E-02 6.95000E-01 26000 55.8447

7.72070E-03 9.50001E-02 28000 58.6872

6 DENSITY(G/CC) = 2.7020
ATOM-DENS. WGT. 9PIC. ZA AWT

6.03066E-02 1.00000E+00 13027 26.9818

7 DENSITY(G/CC) = 11.344
ATOM-DENS. WGT. FRAC. ZA AWT

3.29690E-02 1.00000+E00 82000 207.2100

8 DENSITY(G/CC) = 0.99817E-20
ATOM-DENS. WGT. FRAC. ZA AWT

6.67692E-22 1.11927E-01 1001 1.0077

3.33846E-22 8.88073E-01 8016 15.9904

9 DE)SJITY(G/CC) = 0.99817E-20
ATOM-DENS. WGT. F9AC. ZA AWT

6.67692E-22 1.11927E-01 1001 1.0077

3.33846E-22 8.88073E-01 8016 15.9904

10 DENSITY(G/CC) = 2.1123
ATOM-DENS. WGT. E.AC. ,A AWT

6.39492E-02 5.06550E-02 1001 1.0077

2.79665E-02 3.51554E-91 8016 15.9904

4.713600E-03 3.39010E-01 40000 81.2196

2.81190E-64 5. 29571E-02 92235 235.0441

1. 11050E-03 2.07180E-01 92238 236.0510

11 DENSIT'IT/ffCG = 0.99817
ATOM-DENS. WGT. F9.C. ZA AWT

6. 67692E- 02 1.12927E-01 1001 1.0077

3.338466E-2 8.88074E-01 8016 15.9904

OXYG0N-16 ENDE/B-IV MAT 1276

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THRM100I

OXYGEN-16 ENDF/B-IV MAT 1276

CR 1191 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

MAIGANESE-55 ENDF/B-1V MAT 1197

FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)-

NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

NUCLIDE TITLE
CR 1191 WT SS-304 (/EST) P-3 293K SP=5+4(42375)'

MANGO•IESE-55 ENDF/B-IV MAT 1197

FE 1192 WT SS-304(1/EST) P-3 2936 SP=5+4(42375)'

NI 1190 WT SS-304(1/EST) P-3 2936 SP=5+4(42375)'

NUCLIDE TITLE
AL-27 1193 218 GP 040375(5)

NUCLIDE TITLE
PB 1288 218NGP 042375 P-3 2936

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THRM81002

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THRM1002

OXYGEN-I6 ENDF/B-IV MAT 1276

UPDATED

UPDATED

UPDATED

UPIDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

IJPDATED

UPDATED

UPDATED

UPDATED

U F DAT E D

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UFPATEOD

U0DATED

UPDATED

UPDATED

UPDATED

NUCLIDE
HYDROGE14

OXYGEN- 16

ZIRCONIUM

URA1I1UM-235

UP.A9"IUM-238

TITLE
ENDF/B-IV MAT

ENDF/B-IV MAT

E01DF/B-IV MAT

ENDF/B-IV MAT

ENDF/0-IV MAT

1269/THRM41002

1276

7141

1291

1262

12

ATOM-DENS.
6.67692E-22

3.33846E-22

DENSITY(G/CC)
WGT. FPAC.

1.11927E-01

8.688073E-01

= 0.99817E-20
ZA AWT

1001 1.0077

8016 15.9904

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THR11002

OXYGEN-16 ENDF/8-IV MAT 1276

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THPM1002

OXYGEN-16 ENDF/B-IV MAT 1276

1001001
3001100'1
4001001
8001001
9001001

10001001
11001001

12001(101
2006012
300801'6
4008016
0008016
9008016

HYDROGEN
HYDROGEN

HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
CARBON-12
OXYGEN-16
OXYGEN-16
OXYGEN-16
OXY:GEN-16

ENDF/B-IV MAT 1269/THP341002
ENDF/B-0V MAT 1269/TH691002
ENDF/B-IV MAT 1269/THRIM002
ENDF/B-IV MAT 1269/THP89.I092
ENDF/B-IV MAT 1269/TRH921002
E1NDF/B-IV MAT 1269/THPM9002
ENDE/0-IV MAT 1269/THM1002
ENDF/8-1V (OAT 1269/THP941002
E0)DF/B-IV MAT 1274/THP89 -065
ENDF/B-IV MAT 1276
ENDF/B-IV MAT 1276
ENDF/B-IV MAT 1276
ENDF/B-IV MAT 1276

UPDATED 08/12/94
UPDATED 0"/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
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, 014000

41-1 Oh 3'1 6

5 4 ''04

")16000
2022000

4:0
5028000

I (240000

5:02304

104080550

20328000
40226304
5008304

7028,3000

1000400{00
71082000

1092235
]00932235

1092238
10 0 2009238

OXYGEN-6 ENDF/B-IV MAT 127I
uZYCE-16 ENDF/B-IV MAT 1276
OXYGEN-16 ERIDF/B-IV MAT 1276

AL:27 113 210 -,C 040375(5)
AL -7 133 20p 3P4 040375(5)

SILICON ENIDF/B-IV MAT 1104
SULFUP: LENDL MAT 7020

TITAVI IU4 ENDF/B-OV tART 1238
_7P 1019 2131113P WT I/E P-3 2-31K SIGP-5-'I RE(04 375)

00 11q1 WT SS-3104 (1/ST) 1 -3 203E SP-5+4(4-3751'
WR 11 ST SS-304 (W/EST) P-3 2'3K 2P-5÷4 +4275)'

MANIGAESE-55 ENDF/B-IV MAT 1107
MAI4GAIqESE-55 ENDF/B-IV MAT 1197
MANG4AIESE5-5 ENDF/B-IV MAT 1197
IRON ENDF/BI-IV MAT 1102

FE 0102 WT CS-304(1/00T) P-3 2P30 _ =-5+4(42375('
FE 10102 SS-304 (0/ERT) :-3 203K SP=14 (42375)'
NI 110 20W1TG SIT /E P-3 2_3K SIP-=5+4 00(032375)
NI 1000 WIT 00-304(/ROT) P-3 20130 00=5+4 (42370)

14 1190 WT SS-304(1/RET) P-3 2030 0P=0+3(42375(
COPPER ENDF/B-IV MAT 1295
ZIRCONIUM ENDF/B-IV MAT 7141
ZIRCONI04 E)DF/B-IV M!AT 7141

PB 1288 280NGP 032375 P-3 203K
UAPIjIUI4-235 ENRDF/B-IV MAT 121I
UPA-IIM-235 ENDF/2-IV MAT 1261

URPANIIUM:-23! ERDF/B-IV MAT 1262
UPANIUM-231 ENDF/B-IV MAT 1262

UPPATEL 08/12/±4
UPDATED ''i1, +
UPDATED :01/0 '1 4
UPDATED' 0'/1 *1 4
UPDATED 0 /1'/q4
UPDOATE[ 8'1,q

UPDATED US/1 i'4
U1PD ATED F /I /•"4
UPDATED 0P11 4/9
UPDATED 0 1 + 4
UP[,ATED t'1± '/1 *94
UFDATED Uý /q4
UPDATED 0'/1 R /q3
UPDATED '0/12/q4

UPDATER : '0'1/904
UPDATED 0A/12/94
UFP'ATED 0X/12 '/4
UPDATED 8/ 1 /04
UPDATED ''8/1 /c4
UPDATED 0e/1'/j4
UPDATED '/i /194
UPDATED OR/1'/'4
UF DATED 06/i ,'4
UPDATED ''&/12/94
UPDATE[', u01/2/94
UF DATED 0C/12/04
UPDATED 0q/12/,4
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TRIGA - PFEF. FLOOD CANISTER

ADDITIONAL INFORMATION N"+ .. .

NUY-IBER OF ENERGY GOOUPS

SO. OF FISSION SPECTRUM SOURCE GROUP

NO. OF SCATTERING ANGLES IN XSECS

ErTRIES/SEUTROSN IN THE NEUTRON BANK

ENTRIES/NEUTRON IN THE FISSION BANE

NUMBER OF MIXTURES USED

NUMBER OF BIAS ID'S USED

NUMBER OF DIFFERENTIAL ALBEDOS USED

TOTAL INPUT GEOMETRY REGIONS

NUMBER OF GEOMIETRY REGIONS USED

LARG]EST GEOMETRY UNIT NSIMBER 4

LARGEST ARPAY NUMBER

SE

5"1

43

USE LATTICE GEOMETRY

GLOBAL ARRAY NUMBER

NUMBER OF UNITS IN THE GLOBAL X DIE.

NUMBER OF UNITS IN THE GLOBAL Y DIR.

NUMBER OF UNITS IN THE GLOBAL Z DIR.

USE A GLOBAL REFLECTOR

USE NESTED HOLES

NUMBER OF HOLES

MAXIMUM HOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAX'IIMUM ARRAY NESTING LEVEL

YES

20

7

YES

YES

140

4

YE 
S
7

BOUNDARY COINDITION MIR -X BOUNDARY CONDITION MIR lE ÷

+Y BOUNDARY CONDITION MIR -Y BOUNDARY CONDITION MIR

+Z BOUNDARY CONDITION MIR -Z BOUNDARY CONDITION MIR

0
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ARPAY UNITS IS UNITS IN UNITS INI NESTING
NU"rMBER 2 DIR. Y DIP. Z DIR. LEVEL

1 1 5 1 2

S 2 1 3 1 2

3 1 3 1 2

0 GLOBAL 1 1 7 1

41

42

43

1 5

1 3

........ S IO'S WERE USED LOADING THE DATA ........
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MEDIA BIAS
N tU4 I DFEG6010

TRIGA - PREP. FLOOD CANISTER

GEOMETRY DESCRIPTION FOP. THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT I -----

TRICA FUEL (SMEARED)

I CYLINDER If I RADIUS = 3.q623 +Z = 60.959 -Z = 1.00000E-03 CENTERLINE IS AT 2 = 0.00000 Y = 0.00000

----- UNIT 5 ----

3.30 IN WIDTH / 0.28 IN THICKIIESS DIVIDER CENTER STACK (SEALED)

1 CUBOID 5 1 +X = 4.2672 -X = -4.2672 +Y = 0.71120

UNIT 6 -----

3.35 IN WIDTH / 0.24 IN THICKNESS DIVIDER OUTSIDE STACK (SEALED)

I CUBOID 5 1 +X = 4.2672 -X = -4.2672 +Y = 0.60960

-Y = 0.00000 -z = 74.290

-Y = 0.00000 +Z = 74.290

-Z = -8.2550

-Z = -8.2550

UNIT

SEALED CAIISTER

1 CYLINDER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

11 1 RADIUS = 3.9624 *Z

1 AT Z = 0.00000 Y

5 I RADIUS = 4.1275 +Z

3 1 RADIUS = 4.1275 +Z

= 60.960

= 0.00000

= 63.500

= 74.290

-Z = 0.00000

Z = 0.00000

-Z = -1.2700

-Z = -8.2550

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

CENTERLINE IS AT

x= 0.00000

= 0.00000

x= 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

UNIT 10

TRIGA ELEMENTS IN TOP OF 3.38 IN X 3.38 IN OPENING (SEALED)

I CUBOID 3 1 +: = 4.2672 -X = -4.2672

HOLE NUMBER ? AT X = 0.00000 Y = 0.13970

+Y = 4.2672 -Y = -4.2672 +Z = 74.290

Z = 0.00000 IS UNIT NUMBER 7

-Z = -B.2550

UNIT 11

TRIGA ELEMENTS IN BOTTOM OF 3.38 IN X 3.38 IN OPENING (SEALED)

I CUBOID 3 1 +; = 4.2672 -X = -4.2672

HOLE NUMBER 3 AT X = 0.00000 Y =-0.13970

+Y = 4.2672 -Y = -4.2672 +Z = 74.290

Z = 0.00000 IS UNIT NUMBER 7

-Z = -8.2550
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TRIGA - PREP. FLOOD CANISTER

MEDIA BIAS
NUM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

----- UNIT 12 -----

TRIGA ELEMENTS IN BOTTOM RIGHT OF 3.38 IN X 3.38 IN OPENING (SEALED)

I CUBOID 2 1 +- = 4.2672 -X = -4.2672 +y = 4.2672

HOLE NUMBER 4 AT 2 = 0.13970 Y =-0.13970 Z = 0.00000

-Y = -4.2672

IS UNIT NUMBER

+Z = 74.290 -Z = -8.2550

----- UNIT 13 -----

TRIGA ELEMENTS IN TOP RIGHT OF 3.32 IN X 3.3A 11 OPENING (SEALED)

1 CUBOID 3 1 +2 4.2672 -X = -4.2672 -Y= 4.2672 -Y - -4.2672

HOLE NUMBER 5 AT 2 = 0.13970 Y = 0.13970 Z = 0.00000 IS UNIT NUMBER

+7 = 74.29,1 -Z = -8.2550

----- UNIT 14 ----

TRIGA ELEMENTS IN BOTTOM LEFT OF 3.38 IN X 3.38 IN OPENING (SEALED)

I CUBOID 3 1 +2 = 4.2672 -x = -4.2672 +Y = 4.2672

HOLE NUMBER 6 AT 2 =-0.13970 Y =-0.13970 Z = 0.00000

-Y = -4.2672

IS UNIT NUMBER

+Z = 74.290 -Z = -8.2550

----- UNIT 15

TRIGA ELEMENTS IN TOP LEFT OF 3.38 IN X 3.38 IN OPENING (SEALED)

1 CUBOID 3 1 +2 = 4.2672 -X = -4.2672

HOLE NUMBER 7 AT 2 =-0.13970 Y = 0.13970

+Y = 4.2672 -Y - -4.2672

Z = 0.00000 IS UNIT NUMBER

+Z = 74.290 -Z = -8.25SO

UNIT 16

TRIGA BASKET 3.38 IN 2": 3.20 IN CENTER OPENING (SEALED)

I CUBOID 3 1 +1 = 4.2672 -x = -4.2672

----- UNIT 20

CENTER COLUMN OF THREE OENINGS W/ 0.28 IN PLATE (SEALED)

I ARRAY NUMBER 1 4 = 4.2672 -x = -4.2672

2 CUBOID 5 1 +1 - 4.9784 -X -4.9784

+Y = 4.2-72 -Y - -4.2672 +2 = 74.290 -Z = -8.2550

EXTERTAL TO LATTICE 1

+Y = 13.513

+Y = 14.224

-Y = -13.513 'Z = 74.290 -Z

-Y = -14.224 +Z = 74.290 -Z

= -8.2550

= -9.2550
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TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
NUM IDREGION

----- UNIT 21 EXTERNAL TO LATTICE 2 -----

LEFT OUTSIDE COLUMN OF TWO OPENINGS W/ 0.12 IN PLATE (SEALED)

2 ARPAY NUMBER 2 +X - 4.202 -X = -4.2672 +Y 8.8392 -Y - -88392 + 7 = 74.290

- CUROID 0 1 +: =4.2672 -X = -4.5720 +Y = 9.1440 -Y = -9.1440 +Z 74.290

-Z = -8.2550

-Z = -8.2550

UNIT 22 EXTERNAL TO LATTICE 3 -----

RIGHT OUTSIDE COLUMN OF TWO OPENINGS W/ 0.12

I ARRAY NUMBER 3

2 CUBOID 5 1

+X

+X

4.2672

4.5720

IN PLATE (SEALED)

-X = -4.2672

-x = -4.2672

+Y

+Y

8.8392

9.1440

Y = -0.0392 +Z = 74.290 -Z = -8.2550

-Y = -9.1440 +Z = 74.290 -Z = -8.2550

UNIT 30 --

NAC-LWT TRIGA BASKET (SEALED)

I CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

3

8

9

10

I RADIUS

AT "

AT X

AT X

I RADIUS

1 P.ADIUS

I RADIUS

1 PRADIUS

17.100

0.00000

-9.2457

9.2457

18.910

33.465

36.519

49.223

+Z = 74.290

Y = 0.00000

Y = 0.00000

Y = 0.00000

+Z = 74.930

+Z = 74.930

+Z = 74.930

+Z = 74.930

-Z =

Z=

Z=

Z=

-Z =

-Z =

-Z

-Z

-8.2550

0. 00000

0.00000

0.00000

-8.8900

-8.8900

-8.8900

-8.8900

CENTERLINE IS AT

IS UNIT NU4MBER

IS UNIT NUMBER

IS UNIT NUMBER

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

X = 0.00000

20

21

22

= 0.00000

x = 0.00000

= 0.00000

= 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

-Z = -e .900

9 CYLINDER

7 CUBOID

b 1 PADIUS - 49.d22 +Z = 74.930 -Z = -0.090+

9 1 +0 - 49.822 -X = -49.822 +Y = 49.822

CETIJLIP.LINE IS AT l = 0 . 00+

-Y - -49.122 +Z = 74.930

----- UNIT 41 ---

TRIGA FUEL ELEMENT

I CYLINDER

2 CYLINDER

3 CYLINDER 4

1

I

1

PADIUS

R.ADIUS

PRADIUS

0.67310

0.71120

0.71120

+Z = 28.575

+Z = 28.575

+Z = 43.480

-Z =

-Z =

-Z =

-28.575

-28.575

-33.040

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

X

E

X

= 0.00000

= 0.00000

= 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000
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REGION

TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
NUM ID

UNIT 45

DIVIDER CENTER STACK

1 CUBOID S 1 +N = 4.2672 -2 -4.2672 +Y - 0.71120 0.00000 += = 43.480 -Z - -33.0401

UI-TT 46

DIVIDER OUTSIDE STACK

I CUBOID 5 1 +2 = 4.2672 -X -4.2672 +Y = 0.60960 -Y = 0.00000 +Z = 43.480 -s - -33.040

UNIT 80

SIMPLIFIED LID STRUCTURE NAC-LWT

1 CYLINDER 5 1 RADIUS

2 CYLINDER 9 1 RADIUS

3 CUBOID 9 1 +'

36.519

49.822

49.822

= 14.135

= 14.135

= -49.822

-Z

-Z

+Y

-14.135

-14 .135

49.822

CENTERLINE IS AT

CENTERLINE IS AT

-Y = -49.822

+

+2

= 0.00000

= 0.00000

= 14.135

Y

Y

-Z

0.00000

0. 00010

-14. 135

UNIT 81

SIMPLIFIED CASK

1 CYLINDER

- 2YLINDER

3 CYLINDER

4 CUBOID

BOTTOM STRUCTURE NAC-LWT

7 1 RADIUS = 26.353

5 1 FADIUS = 36.619

9 PRADIUS = 49.822

9 1 +X = 49.822

= 3.8100

= 13.970

= 13.970

= -49.822

-Z

-Z

-Z

'Y

-3. 8100

- 12 . 700

-12. 700

49. 622

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

-Y = -49.822

= 0.00000

= .0. 0000

= 0.00000

13.970

Y

Y

-Z

0.00000

0.00000

C'. 00 t'(' 0

-12.700

........ U 8 GLOBAL T ....TTICE .........
UNI 82 EXTERNAL TO LATTICE 20 --

STACK OF 5 BASKETS IN CASK

1 ARRAY NUMBER 20 +X = 49.822 -X = -49.822 +Y = 49.822 -Y = -49.822 +Z = 230.87 -Z - -221.30

- l4IT 411

TRIGA FUEL ELEMENTS

I CYLINDER

HOLE N4UMBER

2 CYLINDER

IN AL TUBE, RIGHT

3 1 PADIUS = 0.80518 +Z = 43.480

12 AT K = 9.38000E-02 Y = 0.00000

6 1 RADIUS = 0.95250 +Z 43.480

-Z

Z

-7

-33.040

0. 00000

-33. 0(40

CENTERLINE IS AT K = 0.00000

IS UNIT NUMBER 41

CENTERLINE IS AT 2 = 0.0000

0 = 0.00000

Y = 0. 80200
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REGION

TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
NUM I D

----- UNIT 412 -----

TRIGA FUEL ELEMENTS IN AL TUBE, LEFT

I CYLINDER 3 1 RADIUS = 0.80518 +Z =

HOLE NUMBER 13 AT X =-9. 38000E-02 Y =

CYLINDER 6 R RADIUS = 0.05254 +Z =

43.480

0. 000r0

43.480

-33. 040

1). 00000

-33.040

CENTERLINE 1I AT

IS UNIT NUMBER

CENTERLINE IS AT

= 0.00000

41

E= 0. 00000

Y= 0.00000

Y = 0.00000

----- UNIT 413

TRIGA FUEL ELEMENTS IN AL TUBE, TOP

1 CYLINDER 3 1 RADIUS = 0.805H 8

HOLE NUMBER 14 AT X = 0.00000

2 CYLINDER 6 1 PADIUS = 0.95'50

+Z = 43.480 -Z = -33.040 CENTERLINE IS AT

Y = 9.38000E-12 Z = 0.00000 IS UNIT NUMBER

+Z = 43.480 -Z - -33.040 CENTERLINE IS AT

X = 0.00000

41

X = 0.00000

Y = 0.00000

Y = 0.00000

----- UNIT 414

TRIGA FUEL ELEMENTS

I CYLINDER

HOLE IIUMBER

2 CYLINDER

TRIGA FUEL ELEMENTS

I CYLINDER

HOLE NUMBER

2 CYLINDER

IN AL TUBE, BOTTOM

3 1 RADIUS = 0.80518

15 AT X = 0.00000

6 1 RADIUS = 0.95250

+Z = 43.480 -Z

Y =-9.38000E-02 Z

+Z = 43.480 -Z

- -33.040

= 0.00000

= -33.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

= 0.00000

41

X = 0.00000

Y = 0.0000

Y = 0.00000

UNIT 415

IN AL TUBE, TOP RIGHT

3 1 RADIUS = 0.80518 +Z =

16 AT " = 6.62000E-02 Y =

6 1 RADIUS = 0.95250 +Z =

43.480 -Z

6.62000E-02 Z

43.480 -Z

= -33.040

= 0.00000

- -33.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

X = 0.00000

41

x = 0.00000

Y = 0.00000

Y = 0.00000

----- UNIT 416

TRIGA FUEL ELEMENTS IN AL TUBE, TOP LEFT

1 CYLINDER 3 1 PADIUS = 0.80018 +Z 43.480 -Z

HOLE NUMBER 17 AT X =-6.62000E-02 Y = 6.62000E-02 Z

Z CYLINDER 0 1 RADIUS = 0.95250 +Z 43.480 -Z

= -33.040

= 0.00000

= -33.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

= 0.00000

41

x = 0.00000

Y = 0.00000

y = 0.00000
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MEDIA BIAS
NUM IDREGION

TRIGA - PREF. FLOOD CANISTEB

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED INl THIS PROBLEM

----- UNIT 417 -----

TRIGA FUEL ELEMENTS

I CYLINDER

HOLE NUMBER

2 CYLINDER

TRIGA FUEL ELEMENTS

1 CYLINDER

HOLE NUMBER

2 CYLINDER

IN AL TUBE, BOTTOM RIGHT

3 1 RADIUS = 0.80518 -Z = 43.480 -Z = -33.040

18 AT X = B.6H000E-02 Y =-6.6200(E-02 Z = 0.00000

6 1 BADIUS = 0.95250 'Z 43.480 -Z = -33.040

----- UNIT 418 -----

IN AL TUBE, BOTTOM LEFT

3 1 RADIUS =0.80518 +Z = 43.480 -Z = -33.040

19 AT X =-6.62000E-02 Y =-6.62000E-02 Z = 0.00000

6 1 RADIUS 0.95250 +z = 43.480 -Z = -33.040

CENTERLINE IS AT X = 0.00000

IS UNIT NUMBER 41

CENTERLINE IS AT X = 0.00000

Y = 0.00000

Y = 0.00000

CENTERLINE IS AT S = 0.00000

IS UNIT NU4BER 41

CENTERLINE IS AT C = 0.00000

Y = 0.00000

Y = 0.00000
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REGION

TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

NUM I D

UNIT 421

AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, BOTTOM OPENING

I CUBOID 3 1 +X = 4.1529 -X = -4.152q

HOLE N4UMBER 36 AT X = -2.8576 Y = -2.8576

HOLE NUMBER 37 AT X =-0.95250 Y = -2.8576

HOLE NUMBER 38 AT X = 0.95250 Y = -2.8576

HOLE NUMBER 39 AT S = 2.8576 Y = -2.8576

HOLE NIMBER 40 AT = -2.8576 Y =-0.95250

HOLE NUMBER 41 AT A =-0.95250 Y =-0.95250

HOLE NUMBER 42 AT X = 0.95250 Y =-0.95250

HOLE NIUMBER 43 AT X = 2.8576 Y =--0.95250

HOLE NUIMBER 44 AT X = -2.8576 Y = 0.95250

HOLE NU14BER 45 AT X =--.95250 Y = 0.95250

HOLE NUMBER 46 AT X = 0.95250 Y = 0.95250

HOLE NUMBER 47 AT X = 2.8576 Y = 0.95250

HOLE NUMBER 48 AT S = -2.857r 2 2.Y576

HOLE NUMBER 49 AT X =-0.95250 Y = 2.8576

HOLE UM4BER 50 AT N = 0.95250 Y = 2.8576

HOLE IR-IBER 51 AT 5 2.8576 Y = 2.E576

- CUBOID 3 1 +- = 4.1529 -' = -4.1529

= 4.152q -Y = -4.1529 +Z = 43.480

Z 0.05000 IS UNIT NUMBER 415

Z= 0.00000 IS UNIT NUMBER 413

Z 0.00000 IS UNIT NUMBER 413

Z= 0.1000 IS UNIT NUMBER 416

Z= 0.00000 IS UNIT NUMBER 411

Z (0.00000 IS UNIT NUMBER 415

Z= 0.00000 IS UNIT NUMBER 416

Z= 0.00000 IS UNIT NUMBER 412

= 0.00000 IS UNIT NUMBER 411

- 0.00000 IS UNIT NUMBER 417

Z = 9.90000 IS UNIT NUMBER 418

Z = 0.00000 IS UNIT NUMBER 412

Z = 0).00000 IS UNIT NUMBER 417

5.00000 IS UNIT NUMBER 414

Z 0.00000 IS UNIT NUMBER 414

Z - 0.500OU IS UNIT NUMBER 410

+Y = 4.1529 -Y = -4.1529 +Z = 43.480

-Z = -33.040

-Z = -33.040
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TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIFTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION NUM ID

UNIT 4-2 -----

AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, TOP OPENING

I CUBOID

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE fNUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

2 CUBOID

3

52

53

54

55

56

57

58
SB
59

60

61

62

63

64

65

66

67

1 +4 = 4.1579

AT X = -2.8576

AT X =-0.95250

AT v = 0.95250

AT X= 2.8576

AT A = -2.8576

AT X =-0.95250

AT Y = 0.95250

AT - = 2.8576

AT X = -2.8576

AT X =-0.95250

AT X = 0.95250

AT X = 2.8576

AT X = -2.8576

AT X =-0.95250

AT N = 0.95250

AT X = 2.8576

y

Y

Y

Y

Y

Y

0Y

Y

Y

Y

Y

Y

Y

= -4.1529

= -2.8576

= -2.8576

= -2.8576

= -2.8576

=-0.95250

'2. 95250

0.95250

=-0. 95250

= 0.95250

= 0.95250

= 0.952ND

- 0.95250

- 2.8576

- 2.8576

= 2.8576

= 2.8576

4y =

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z0=

Z0=

Z0=

Z0=

Z=

Z=

Z=

Z=

4.1529

0. 0000

0.00000

0.00000

0.00000

0.00000

0. 00000

0.00000

S. 000

0. 00000

0. ('0000

0. 00000

0. 00000

0.00000

0.00000

0.00000

0. 00000

-Y = -4.1529

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUM4BER

+Z = 43.480

415

413

413

416

411

415

416

412

411

417

418

412

417

414

414

418

-Z - -33.040

3 1 -X = 4.1529 -:-: = -4.1529 +Y = 4.152' -Y - -4.1529 +2 = 43.480 -Z = -33.040
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REGION

TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
NUM ID

UNIT 423

AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, BOTTOM LEFT OPENING

1 CUBOID 3 1 'X = 4.1529 -x = -4.1529

HOLE NUM4BER 68 AT X = -2.8576 Y = -2.8576

HOLE NUMBER 69 AT X =-0.95250 Y = -2.8576

HOLE NUMBER 70 AT S = 0.95250 Y = -2.8576

HOLE NUMBER 71 AT X = 2.8576 Y = -2.8576

HOLE NUMBER 72 AT X = -'.8576 Y -- 0.95250

HOLE NUMBER 73 AT X =-0.95250 Y =-0.95250

HOLE NUMBER 74 AT 2 = 0.9525r , =-0.95250

HOLE NUMBER 75 AT X = 2.8576 Y -- 0.95250

HOLE NUMBER 76 AT X = -2.8576 Y 0 0.95250

HOLE NUMBER 77 AT X =-0.95250 Y = 0.95250

HOLE NUMBER 78 AT X = 0.95250 Y - 0.95250

HOLE NUBMBER 79 AT N = 2.857f . = 0.95250

HOLE NUMBER 80 AT E = -2.8576 Y = 2.8576

HOLE NUlMBER 81 AT =-0.95250 Y = 2.8576

HOLE NUMBER 82 AT X = 0.95250 Y = 2.8576

HOLE NUMBER 89 AT S = 2.8576 ' = 2.0576

+Y = 4.1529 -Y = -4.1529 +Z = 43.480

Z = 0.00001 IS UNIT NUMBER 415

Z = 0.00000 IS UNIT NUMBER 413

Z = 0.00000 IS UNIT NUMBER 413

Z = 0.00000 IS UNIT NUMBER 416

Z = 0.00000 IS UNIT NUMBER 411

Z = 0.00000 IS U1NIT NUMBER 415

Z = 0.00000 IS UNIT NUMBER 416

Z = 0.00000 IS UNIT NUMBER 412

Z = 0.00000 IS UNIT NUMBER 411

Z = 0.00000 IS UNIT NUMBER 417

Z = 0.00000 IS UNIT NUMBER 418

Z = 0.00000 IS UNIT NUMBER 412

Z = 0.00000 IS UNIT NUMBER 417

Z = 0.00000 IS UNIT NUMBER 414

Z = 0.00000 IS UNIT NUMBER 414

Z = 0.00000 IS UNIT NUMBER 419

-Z = -33.040

- CUBOID 3 1 + = 4 .159 - = -4.1529 +Y = 4.1529 -Y = -4.1529 -Z = 43.480

onal 6.6.6-100

-33. 040
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PEGION

TRIGA - PREF. FLOOD CANlISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
N114 I D

... .lT 421 ----

AL TUBES WITH TRIGA FUEL,

I '-UBGI D 3 1

HOLE NUIMBER 84

HOLE NUMLrBER 85

HOLE NUMBER 86

HOLE NUMBER L7

HOLE NUMBER 88

HOLE IUMBER 8H

HOLE NI-IBER 90

HOLE IBrMBE R 91

HOLE NUTRMBER 92

HOLE NUMBER 93

HOLE lNUMBER 94

HOLE NUMBER 95

HOLE LISMBER 96

HOLE NUMBER 97

HOLE NUMBER 98

HOLE NUM-BEBR 99

IN FUEL

+X

AT S

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT S

AT X

AT

AT

AT X'

AT X

AT X

INSERT, TOP LEFT OPENING

- 41529 - = -4.15'q

= -2.9576 Y

=-0.95250 Y -2.8576

= '.9525'0 Y - -2.)57

2.8576 Y -2.8576

- -2 . 876 S - 5 5

=-2. 95210 9 =-0. 95250

= 0.95250 7 =-Y.95250

- 2.8570 Y =-0.95255

- -C.857C Y = 5 .5350

=-U. q52,. ) = Sý.95250

0.95250 Y - 0.95250

= 2..8576 Y 0 '.95250

= -2.d576 C - 2.9576

-- 0.935 50 S - 2.8576

= 0.95250 0 - 2.1570

= 2.8576 , = 2.0570

z

z

z

z

z

4.1529

0. 00L,00
0.00ff00
'7. '0cc 00 1

0. 00000

01. 00(00

0.00'00)
O . l00 1

'0 . 00105"

0 . U000:0

0.00000

0. 00000)

B. 00000C:0. 50080

Oj. 001008

0.0000",0

-Y = -4.15'9

IS UNIT NMMBEB

IS UNIT NU1MBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBEP

+, =

415

413

413

4.16

411

415

416

412

411

417

418

412

417

414

414

41&

-Z - -33.040

CUBOID 3 1 B:S = 4.1529 -X = -4.1529 +Y - 4.15C9 -Y - -4.1529 1- = 43.480 -Z = -33.040

NAC International 6.6.6-101
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TP.IIA - PREP. FLOOD CAIIISTER

MEDIA BIAS
1101 I D

GEOMIETRY IDESPIPTIOIl FOR THOSE tUNITS UTILIZED IN THIS PROBLEM
REGION

UNIT 425 -----

INSERT, BOTTOM RIGHT OPENINGAL TUBES WITH TRIGA FUEL, IN FUEL

I CUBOID 3 1

HOLE NUMBER 100 AT X

HOLE NUM4BER 101 AT N

HOLE NUMBEP 102 AT X

HOLE I•UMBER 107 AT X

HOLE NUMBER 104 AT X

HOLE NUMOIBER 105 AT K

HOLE NUMBER 100 AT X

HOLE UIJEOES 107 AT X

HOLE NIU4BER 105 AT X

HOLE IIUIIBEP 109 AT X

HOLE HIlIMBER 110 AT X

HOLE NUMBER i11 AT '

HOLE IURMBER 112 AT K

HOLE NDUMBER 113 AT '

HOLE N1UMBER 114 AT X

HOLE I-UIBEP 115 AT X

= 415 HA
E57G

-- 0. -•525 U

0.95250

2.8576

=-2.3576
- .95250)

2. 576

-2.8.76

.-. 0.09250

=0.95250

=2.0576

A 0 -415290

O -- 0.H5250Y - '.0 576

Y =- 0.5250

Y =-0.I5250

Y '. 5250i

- 95250

Y - 0. 95--50

Y = 0.95250

Y = 2.8576

O - 2.8576

Y - .8576

Y - .8576

4.152q

0. 00B100

0. 00000

0.00000

0. 00000

U . US0')r0. 000000). UOC0O

0. DOOOO0. ('0000

0. 00000

0. 00000

0.00000

0. 00000

0. 00000

-Y - -4.1529 7Z - 43.41 0

IS UNIT INUMBER 415

IS UNIT NUMBER 413

IS UNIT NUMBER 413

IS UNIT NUMBER 416

IS UNIT NUMBER 411

IS UNIT NUMBER 415

IS UNIT NUMBER 476

IS LUIIT NUMBER 412

IS U1I1T NUMBER 411

IS UNIT NUMBER 417

IS UNIT NUMBER 418

IS UNIT NUMBER 412

IS UNIT NUMBER 417

IS UNIT NUMBE. 414

IS UNIT NUDBER 414

IS UNIT INLUBER 418

- CUBOI 3 1 . - 4.15 . = -4.15'9 +Y = 4.1529

NAC International 6.6.6-102
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REGION

TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
NUM ID

----- UNIT 426 -----

AL TUBES WITH TRIGA FUEL,

1 CUBOID 3 1

HOLE NIUMBER 116

HOLE NUOMBER 117

HOLE NUMBER 118

HOLE NBMBER 119

HOLE NUMBER 120

HOLE NiUMBER 121

HOLE NUMBER 122

HOLE NUMBER 123

HOLE NUMBER 124

HOLE NUMBER 125

HOLE NUMBER 126

HOLE NUMBER 127

HOLE NUMBER 128

HOLE INRMBER 129

HOLE NUMBER 130

HOLE N1UMBER 131

2 CUBOID 3 1

IN FUEL INSERT, TOP RIGHT OPENING

+x = 4.1529

AT N = -2.8576

AT X =-0.95250

AT X = 0.95250

AT X = 2.8576

AT X = -2.8576

AT X =-0.95250

AT X 0.952150

AT X = 2.8576

AT 6X -2.8576

AT X =-0.95250

AT X = 0.9525,0

AT X = 2.8576

AT N = -2.8576

AT N =-0.95250

AT X = 0.05250

AT X = 2.857f

+. = 4.1529

-x = -4.1529

Y = -2.857E

Y= -6.0570

Y = -2.8576

Y = -2.857G

Y =-0.95250

Y =-0.95250

Y =-0.95250

Y =-0.95250

Y = 0.95250

Y = 0.95250

Y = 0.95250

Y = 0.95250

Y= 2.8576

Y= 2.8576

Y= 2.8576

Y = 2.1576

-x = -4.1529

+Y = 4.1529

Z = 0.00000

Z = S.0060

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z= 0.00000

Z = 0. 00000

Z= 0. 00000

Z = 0.00000

Z = 0.OOooO

Z = 0.00000

Z= .00000

Z= 0.00000

+Y = 4.1529

-Y = -4.1529

IS UNIT NUMBER

IS UNIT NU4BER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT ISJMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT IIUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NU4BER

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -4.1529

+Z =

415

413

413

416

411

415

416

412

411

417

418

412

417

414

414

418

'Z =

43.480 -Z = -33.040

43.480 -Z = -33.040

UNIT 430

FUEL INSERT IN, CENTER OPENING

1 CUBOID 3 1 +2 = 4.2672 -X = -4.2072 +Y = 4.2072 -Y -4.2072 +Z = 43.480 -Z = -33.040

UNIT 431

FUEL INSERT IN, BOTTOM OPENING

1 CUBOID 3 1 +X = 4.2r72

HOLE NUMBER 132 AT N = 0.00000

-x = -4.2672 ' Y = 4.2r7- -Y = -4.2672 +0 =

i" =-0,11420 0 = 0.00000 IS UNIT NUMBER 421

6.6.6-103

43.480 -Z = -33.040
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REG 1IO

TRIGA - PREF. FLOOD CANIISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
NUM ID

I-rJIT 432 -----

FUEL INSERT IN, TOP OPENING

1 CUBOID 3 1

HOLE NUIMBER 133

+X = 4.2672 -x = -4.2672

AT X = 0.00000 Y = 0.11430

+Y = 4.2672 -Y = -4.2672 +Z = 43.480

Z = 0.00000 IS UNIT NTUIBER 422

-Z = -33.,40

-UNIT 433

FUEL INSERT IN, BOTTOM LEFT OPENING

I CUBOID 3 1 ±3 = 4.2672

HOLE INUMBER 134 AT X =-0.11430

-X = -4.2672 +Y = 4.2672 -Y = -4.2672 +Z = 43.480

y =-0.11430 Z = 0.00000 IS UNIT NUMBER 423

-Z = -33.040

- -L4T 434

FUEL INSERT IN, TOP LEFT OPENING

1 CUBOID 3 1 +- = 4.2672 -x = -4.2672 +Y = 4.2672 -Y = -4.2672 ýZ

HOLE NUMBER 135 AT X =-0.11430 Y = 0.11430 Z = 0.00000 IS UNIT NUMBER 424

43.480 -Z = -33.040

UNIT 435

FUEL INSEPT IN, BOTOM RIGHT OPENING

1 CUBOID 3 1 + - 4.2672

HOLE NM4BER 136 AT X = 0.11430

FUEL INSERT IN, TOP RIGHT OPENING

1 CUBOID 3 1 +< = 4.2672

HOLE U4MBER 137 AT C = 5.11430

-x = -4.2672 +Y = 4.2672 -Y = -4.2672 +Z = 43.480

Y =-0.11430 Z 0.0000]0 IS UNIT NUIIBER 425

-Z = -33.040

UNIT 436

-X = -4.2672 +Y = 4.2672

Y = 0.11430 Z = 0.00000

-Y = -4.2672 -Z = 43.4-0

IS UNIT NUMBER 426

-Z = -33.040

UNIT 440 EXTERNAL TO LATTICE 41 -----

CENTER COLUMN OF THREE OPENINGS

I ARRAY NUMBER 41 +K = 4.2672 -X = -4.2672 ±Y = 13.513 -Y = -13.513 +Z = 43.460 -Z = -33.040

2 CUORDO 5 1 +N = 4.9784 -X = -4.9784 +0 = 14.224 -Y = -14.224 -Z = 42.480 -Z = -33.040

NAC International 6.6.6-104
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TRIGA - PREF. FLOOD CANISTER

ITD1R BIAS GEOMETRY DESCRIPTION FOP. THOSE UNITS UTILIZ-ED IN THIS PROBLEM

REGION NUM ID

UNIT 441 EXTERNAL TO LATTICE 42

LEFT OUTSIDE COLUOS OF TWO OPENINGS

I ARRAY NUMIBER 42

2 CUBOID 5 1

+2 - 4.267' -Y = -4.2672 +Y 8.8392 -Y = -8.8392

S- 4 . 2672 -x = -4.(60800 +Y = 9.1800 -Y = -9.180'0

+7 = 43.480 -Z - -33.040

+7 = 43.480 -Z = -33.040

----- UNIT 442 EXTERNAL TO LATTICE 43

RIGHT OUTSIDE COLIUMN OF TWO OPENINGS

S ARRAY NUMBER 43 +X = 4.2r72

2 CUBOID 5 1 +.T 4.6080

-Z = -4.2672 +Y = 8.8392 -Y = -8.8392 +Z

-X = -4.2672 +Y = 9.1800 -Y = -9.1800 +Z

43.480

43.480

-33. 040

-33.040

UNIT 450 -----

96 TRIGA FUEL ELEMENTS

I CYLINDER 3

HOLE NUMABER 138

HOLE NUMBER 139

HOLE NUMBER 140

2 CYLINDER 5

3 CYLINDER 7

4 CYLINDER 5

5 CYLINDER 8

6 CYLINDER 5

7 CUBOID 9

IN EACH LWT BASKET

1 RADIUS 1 17.150

AT K - 0.IUIU00

AT X -9.2457

AT ". 9.2457

I RADIUS = 18.910

1 RADIUS - 33.465

1 RADIUS - 36.519

1 RADIUS - 49.223

L RADIUS - 49.822

I +2 - 40.8-'

5,

+z

= 43.485

= 0.00000

= 0.00000

n.00000

= 43.485

= 43.485

= 43.485

= 43.485

= 43.4e5

= -49.822

-Z = -33.045

Z 0.00000

Z = 0.00000

Z = 0.00000

-Z = -33.045

-Z = -33.045

CENTERLINE IS AT

IS UNIT NUMOBER

IS UNIT NU4BER

IS UNIT NUMBER

CENTERLINE IS AT

CENTERLINE IS AT

X = 0.00000

440

441

442

X = 0.00000

X = 0.00000

Y = 0.00000

-Z =

-Z =

-Z=

+y=

-33.045

-33. 04 5

-33.045

49.822

CENTERLINE IS AT N: = 0.00000

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

-Y = -49.822 +Z = 43.485

Y

Y

Y

Y

-Z

0.00000

0.00000

0.n0000(

S. 00000

0.00000

-33.045
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TRIGA - PREF. FLOOD CANISTER

UNIT ORIENTATION DESCRIPTION FOR ARRAY 1

Z LAYER 1, X COLUMNW 1 TO 1 LEFT TO RIGHT Y ROW I TO 5 BOTTOM TO TOP

11

5

16

5

10

UNIT ORIENTATION DESCRIPTION FOR ARRAY 2

Z LAYER 1, X COLUT4N 1 TO 1 LEFT TO RIGHT Y ROw 1 TO 3 BOTTOM TO TOP

12

6

13

UNIT ORIENTATION DESCRIPTION FOR ARRAY 3

Z LAYER 1, X COLUMN' 1 TO I LEFT TO RIGHT Y ROW I TO 3 BOTTOM TO TOP

14

6

15
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Z LAYER

81
Z LAYER

30
Z LAYER

450
Z LAYER

450
LAYER

450
Z LAYER

3)
Z LAYER

80

1, X COLUTMN

2, X COLUM4N

3, X COLUMN

4, X COLUMNB

5, X COLDI2N

6, X COLUMN

7, X COLULIN

TRIGA - PREF. FLOOD CA41STER

-- UNIT ORIENTATION DESCRIPTION

1 TO I LEFT TO RIGHT Y ROW

I TO 1 LEFT TO RIGHT Y ROW

1 TO 1 LEFT TO RIGHT Y ROW

1 TO I LEFT TO RIGHT Y ROW

1 TO 1 LEFT TO RIGHT Y ROW

1 TO 1 LEFT TO RIGHT Y ROW

I TO I LEFT TO RIGHT Y ROW

FOR ARRAY

I TO 1

I TO 1

I TO I

I TO 1

1 TO 1

1 TO 1

1 TO 1

2 T

BOTTOM TO TOP

BOTTOM TO TOP

BOTTOM TO TOP

BOTTOM TO TOP

BOTTOM TO TOP

BOTTOM TO TOP

BOTTOM TO TOP

UNIT ORIENTATION DESCRIPTION FOR ARRAY 41

Z LAYER 1, X COLUMI 1 TO 1 LEFT TO RIGHT Y ROW I TO 5 BOTTOM TO TOP

431

45

430

45

432
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TRIGA - PREF. FLOOD CANISTER

UNIT ORIENTATION DESCRIPTION FOR ARRAY 42 0
Z LAYER 1, X'- COLUM1I I TO I LEFT TO RIGHT Y Pow I TO 3 BOTTOM TO TOP

435

46

436

-UNIT ORIENTATION DESCRIPTION FOR ARRAY 43

Z LAYER I, X COLUMN I TO 1 LEFT TO RIGHT Y ROW I TO 3 BOTTOM TO TOP

433

46

434

NAC International 6.6.6-108
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TRIGA - PREF. FLOOD CANISTER
VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

TOTAL MIXTURE VOLULGIES
MIXTURE TOTAL VOLUME MASS )31

1 2.34271E+04 C"'3 1.S4IE+S305
S 2.727IRE+3 CM 3 . 1906]E+04

3 l.30497E+05 CMS3 -. 30t76E-15
4 8.86453E+03 CMS* 3 3. 48789E+04
5 6.H81739E+05 CM-3 3 R. 3H93E+06
6 1.79275E+04 CM*3 4.84400E +04
7 9. 67H92E+05 CM4 -3 1. 09798E +07
H 1.35931E+06 CMI3 1.35683E-14
9 1.161llE06 CM*3 1.15899E-14

10 3. 60792E+04 CM..3 7.62S98EE+04
I 3.H00293E+00 CM"*3 2.99744E+00

BIASING INFORMATION

A DEFAULT WEIGHT OF 0.500 WILL BE USED FOR ALL BIAS ID'S.

........ 0 IO'S WERE USED SN RENO-V BEFORE TPACKING ........

........ 0.00733 MINUTES WERE USED PROCESSING DATA. ........

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE= 1.32543E-02

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
+'= 1.70000E+0I -X=-I .70000E+O1 +Y= 1.70000E+01 -y=-l.70000E+01 +Z= 2.00000E+02 -Z=-2.0SG00E+02

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNED OFF

-. 00233 MINUTES WERE REDUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.01067 MINUTES.

NAC International 6.6.6-109
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TRIGA - PREP. FLOOD CANISTER

GENERATION
GENEP-ATIONC K-EFFECTIVE

KENO MESSAGE IJOI8ER E5-132
S 8.0O7235K-OS

KENOI MESSAGE NUMBER K5-132
2 8. 67507E- 1

KENO MESSAGE NUMBER K5-132

3 8.39890E-01
4 8.46735E-01
5 8.51662E-0I
S, O.38646E-O1
7 8. 34027E-01
4 8.40856E-01
9 8.61142E-O1
S0 8.85011E-01
18 8.82924E-01
12 8.41548E-C01
13 8.0408DE-01
14 8.09894E-01
S5 8.95721E-01
16 8.6549)E-01
17 8.45510E-01
18 8.28225E-01
19 8.75386E-01

8.53484E-01
-1 8.80788E-S0

8.32813E-_I
23 8.76*7 72E-_1

*4 8. _02E-0I

25 8.58738E-SI
2 8.2417E-OS
'7 8.16580OE-01

8.62203E-01
29 8.42564E-01
30 8.65056E-01
31 8.34550E-01
32 8.32288E-01
33 8.36287E-01
34 8.39791E-01
35 8.46562E-01
36 5.51353E-Si
37 4.26842E-"1
33 8.4260E-01O
3q 8.489K5E-S1
40 8.30549E-01

41 8.23712E-Si
42 8.43639E-OS

43 8.15275E-01
44 8.30561E-01
45 8.43280E-01
46 8.88356E-01

47 8.7517E-S01
48 8.70464E-01

49 9.04136E-01
50 8.22100E-01

51 8.68152E-SI
52 8.91131E-01
52 8.33321E-01

54 8.40I383E-01
55 8.83640E-S1
56 8.48505EK-1
57 8.577291-SI
58 8.16152K-Si
59 3.44507E-01
SO .869828K-01

ELAPSED TIME
MINUTES

1.34333K-SIWARNlIIIGO.... ONLY
WANING .... OHLY

1.83333E-SI
WAPRNIISG .... ONLY

2.30000E-:O
2.75C"E- 02
3.21667E-02
3.66667E-02
4.13333E-02
4. 58333E-02
5. 03333E-O2
5.50000E-02
5.86667E-02
6.31667E-02
6.86667E-02
7.33333E-OS
7.78333E-02
8.15000E -02
8.700OOE- 02
9.18667EK-S
9.615667E-02
0.00823K-OS

1.05333E-OS
1.39833E-OS
1.14500E-01
1.19000OE-01
1.23667E-01
1.28167E-01
1. 32833E-OS
1.37333E-OS
1.42000E-01
1.46500E0-OS
1.51167E-01
1.55667E-01
1.6 0333E-OS
1.54833E-01
1.6 9500E-OS
1.74 C'00K-C'S
1.78580E- 01
1.8317EK-OS
1. 87687EK-iS
1.92333E-01
1.96833E-O1
2.01500K-SI

2.06000K-01
2.11500E-S0
2.16167E-01
2.20667E-01
2.25333E-01
2.29833E-01
2.34333EK-01
2.39000E-01
2.43500E-01
2.47167E-01
2.528667EK-
2.57323E-OS
2.61833E-OS
2.865000-51
2.71000E-C1
2.75067E-SU
2.79333E-01
2.84833E-Si

S.6217E+OO

1.626803EK00
1.63050E+00
1. 03500E+0+O
1.63907E+O0
1.04417E+O0
1.(4907E+00
1.105417E+t 00
I. 65883E+Su
1.6633 E+OO
1.46800E+00
S. 67250E+80

1.67717E+00
1.168167E+n 0
I.68633E+0O
1.69803E+00

.6 9633E+S0
1.70101E+S0
1.70467E+5O
1. 70917EK+ C0
1.71367E+00

AVERAGE
K -EFFECTIVE

D'Sý INDEPENDENT
1 . C0 5000E+ S0

937 IN DEPENJDENT
S. OOOE+ 0"

914 INDEPENDENT
8.39090E-S0
8.43313E-SI
8.4009K-i01
8.44233K-Si

8.42192E-O0
8.41969E-01
8.44708E-01
8.49740E-01
8. 5 3433E-01
8.52244E-01
8.47866E-01
8.44701K-i0
8.48626E-01
8.4 9831E-01
8.49043E-01
8.4821C'-S01
9.49800K-0S
0.50034E-OS
4.51053E-O1
8.50711E-01
8.51918E-01
8.50560E-01
8.50915E-0I
8.49832K-SI
8.48502K-SI

8.49029E-S0
8.48789E-01
8.49370E-01
8.48859E-01
8.48207K-SI

4.47410K-OS
8.4765EK-01
8.47632E-O1
8.4 774 1E-0S
8. 47144E-01
8. 47020E-01
0.47072K-Si

0.4 0637E-01
8.46049E-01
8.45989E-01
8.45240E-O0
8.44898E-01
8.44853E-01
8.45842E-01
8.46493E-01
8.47014E-OS
8.4822-O9E0
8.47685E-01
8.48102K-OS
8.489863EK-
8.4865EK-I1
8.48497EK-O

8.49181E-01

8.49306EK-O
0.43714E-OS
8.48041E-01
8.4 90 0E-(I

8.48238E-01
8.48218E-01
8.48255E-01
8.482478E-C(S
8.48291K-01
8.48345E-01
0.48334E-S0
8.48328E-_S
5.48315E-OS
8.4836KE-C'S
4.40413K-OS

8.4383E03-O
8 .48404E-C'1
8.48313E-01
8.48257E-i0
8.48223E-01
8.48202E-01
8.48105E-0O
8.48008K-0O
8.48098E-0S
8.48202E-O0
8.48337E-Os

AVG K-EFF I4ATRIE
DEVIATION K-EFFECTIVE

FISSION POINTS WERE GENEKPATED
0. 000000+ ) O 0.0 00KOES0

FISSION POINTS WERE GENEPRATED
I . U0000 E+ O0 5. OOOOE+0O0

FISSION POINTS WERE GENEPATED

0. CIOOSE00
3.42220E-03
3.441309E-03
3. 04850E5-3
3. 52132K-03

2.55825E-03
3.48951E-03
5.87408E-03
6. 35866E-03
5. 81020E-03
6.84048E-03
7.0004 3E-03
7.54117EK-03
7.08493E-03
6. 60200E-03
6. 3177E_-03
0.14598E-03
5. 79808E-03
5.71901E-C 3
5.50070KE-OS

5. 37533E-03
5.30220E-03
5.07889E-03
4.98187E-03
4.96009E-03
4.79455E-03
4. 61977E-03
4.48947E-03
4 .36193E-03
4.25008E-03
4. 12894E-03
4.000589E-03
3. 88274E-03
3. 7684 1-EU3
3.70756E-03
3.00525K-03
3. 50685E003
3.44090E-03
3.402867E-03
3.315706E-03
3.32074E-03
3. 25951E-03
3. 18302E-03
3. 26323E-03
3. 2556 0E-03
3. 22-64E-03
3. 38287E-03
3. 356089E-03
3. 31332E-03
2.25850-S03
2.38624E-03
3 .24514E-3
3.25257E-03

3.19176E-03
2.13709E-03
3.13694E-03
3.08230K-03
3.05064E-O0

8. OOOOE+OO
0. 0OOO0E+On
0. 000E+O
0. 0000KE+ 00
O OOOOS + 00
0 OOOOOK +0O
0. OOOOE+00
O .OSOOOK+SO

0. O0OOE+00
OSO0000E+O0
S. OOOOE+O0
0. O0OOOE+00
I. 00000E+OS
0. On000E+O0
0. O0000E+0S
C. O000SE+0S
O. OOO00E+00
O. 00005E+OO
O. OOOOOE+O0
O. OOOOOE+O0
0. OOOOOE+O0
O . OOOOOE+O0
0. OOOOOE+O0
0. OOOOOE+O0
0. 00000KE+ 00
S. 000E +0O0
0. OOSOES+O0S. SO000E+O0

S. OOO00E+O0
0. SOSOOE+SO

O.0O000EK+SO

0. OOOEO+0S)

O. OO0E+00

0. 00OOKE+00

0. 8(0000)E+C0O

S. OOOoSE+O0

SSOSOOOKO+OS

S . OOOOOK+O0

0.000000E+00

0. OOOOOE+O0
0. OOSOOE+00
0. SOSOOSE+O

8. O0O00E+O0
0. O0OOOE+00
0. OOOOE+00
S. 00000EK+00
0. O0000E+S0

0. OOOOOE+O0

S. OOOOOE+O0

O .OSOOCOE+00u. 00000K+O0

0.00000K-OS
0. OOO8O0+SO
0. 00000OE+0

O .OSCOOOK+ 00

0.00OO0EK+OS

lIATRIX K-EFF
DEVIATION

0. SO00E+SO0

S. O0000E+00

O .'OOSOOE+ C'S
O. OOOE+O0
0. OOSSE+OS
0. OOOSSE+O0
S. O0O00E+0O
0. 0OOOOE+0S

0. OOOOOE O0
O. OOOOOE+O0
O. O0000OE+0
OO.0000KSO0
0. 000 00 E+00
0. OOO0OE+OO

S. AOIOESSKOO

0. 00OOOE+000. 0000EOiOS

0. 00000E+00
O. OOOOE+00

0. OOOOOKE+OO-

5. OOOSOE+00
S. O0OOKE+O0

0 . COOSOOK+S

S. OOOOOE+SO
0. SOOOOE+00
0. OOOO0E+OO

S. 00000E+00

O .O0000E+O0

S. OOO0E+O0
0. OOOOOE+O0
0. O0OOSE+O0

S. OOOOE+OO

0. O000OE+O0

0. S11)OSSE +S0

0. 0800OE+O0

0. 0000KE405
0.0OOOO0E+OO
S. SOSOCE+Oo

0. O0S00E+00
0. OSOO0E+00
0. O0OOE +0C

0. OOOOOE+00

O . O00OOCE-+00

0. OOOOOE+00
0. 00000E+00
8. OOOOEK+00
0. OOSOOE+OO0. O0000EiOO

0. 000OE + O
0 . 0O EO 0+ I
0. SOOOOE+O0
0. O0OOOK+OO
S. OOOKE+O0

0. SOOOSE+0
0. OSOOKE+OS0. 00000K-OS

0. OOOOKE+OO

S3. ,000C5E+O0
S. SSOOOK+OO
0. )0000E+n0S. SO00+ESO

S. O0000E+OO
O. 0000E+SO0

0. OS0OOE+O0
S. OOSOO+1Oo

0. O0OOOg+O0

0.OSUE+O0
0. 00000-O0
0. OOC'0ES O
S. 0SO08E+ ('0
0.O0'IOOE+ O0

0. OO0OOE+00
0. O000OEO0+J
0. O0000E+O0

O. OOOOOE+O00O. UOCOOE+O000. 00000K-SO0
0.00000K-SO

347
348
349
350
351
352

353
354
355
356
357
358
359
3681

381
368

3G3
364
365
366
367
368

8.53195E-01
8.41278E-01
8. 61070E-01
8.56195E-01
8. 5294CSE-01
8.07C02EK-0
8.44530E-S0
8.4203EK-01
8.43605EK-I
8. 050890E-0I

8.6O7324E-01
8.325856E-1
8.55747EK-1
8.15850E-01
8.28116E-01
8.36308E-01
8.40646E-01
8.13041E-01
0.12022K-Si

8.81083E-SI
8.860531-S01
9.9750-5E0S

S1.1S308E-03
1.15989E-03
1.15713E-03
1.15403E-O3
1.15080E-03
1.1 4875E-o3
1.14552E-03
1.14228E-03
I. 13051K-OS

.:13688E-03
1.13493SE-03
1. 13220E-03

1.12922E-0S
S.12.71K-OS

1.12798K-03
1.12033E-03
1.12240E-03
1.12350E-03
I.12466E-03
1. 5224E-03
1.12696E-03
1.13192E-03

S0 OOSOOE0oo
O.O0000E+O0
0. OOOOOE+O0
0 OOOOOg+O0
O .OOOOE+OO

O.SO0SOOOE+00
O. O000(E.CO0
0. 00 00C E + ) 0

S. 00000E+00
0. 50000E+OS
S OOO'OE+80S

0. O0000E+O0
O.OOOOKE+O0
0 OOOC'OE+O05O.)0000CE +O1)0

0. OOO0E+O0

0. OOOOOE+O0
0.OOOOOE+O0

0. OOOOOE+O0
0.08000OE+ 00
0 . C'OO0S'E- OS

0
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369
370
371

272

373
374
375
376
377
378
379
380
381
382
383
384
385

386
387

388
389
390
391
392
393
394
385

396
397
398
399
400
401
402
403

8.26094E -01
8.32546E6-01
8.5475'E-01
8.49933E-01
8.72334E-01
8.29218E-01
8.03281E-01
8.34387E-01
8.40906E-n1
8.40624E-0l
8.40683E-01
8.59705E-01
8.66334E-01
8.64804E-01
8.34 00 0E-01
8.87988E-01
8.51798E-01
8.85293E-01
8.45 941E-01
8.C67844E-01
8.40807E-01
8.51910E-01
8.57679E-01
8.56160E-01
8.90938E-01
7.97043E-01
8. 77414E -01
8. 737 60E-01
8. 81085E-01
8.69752E-01
8.74167E-01
8.4021)3E-01
8.12706E-01
8.68954E-01
8.54589E-01

1.71833E+06 e.48276E-01
1.72283E+00 8.48234E-01
1.72750E+u0 8.48251E-01
1.73200+E00 8.48256E-01
1.73667E+00 8.48321E-01
1.74117E+00 0.48869E-01
1.74667E+00 8.48149E-01
1.75133E+00 0.48112E-01
1.75583E+00 8.48093E-01
1.76050E+00 8.48073E-01
1.76500E+00 8.48053E-01
1.76950E+00 b.48084E-01
1.77417E+00 8.48132E-01
1.77867E+00 8.48176E-01
1.78333E+00 0.48139E-01
1.78783E+00 8.48243E-01
1.79250E+00 3.48253E-01
1.797006E00 8.48349E-01
1.8016.E+00 8.48343E-01
1.806176E00 8.48393E-01
1.81083E+00 8.483746-01
1.81533E+00 8.48383E-01
1.82000E+00 8.48407E-01
1.82450E+00 8.48427E-01
1.82917E+00 8.48535E-01
1.83367E+00 8.48464E-01
1.83817E+00 8.48478E-01
1.84283E+00 8.48542E-01
1.&4733E+00 8.48624E-01
1.85200E+08 8.48678E-01
1.85650E+00 8.48742E-01
1.86117E+00 8.48720E-01
1.U6566)E+0 8.48630E-01
1.87033E+00 8.48681E-01
1.87483E+00 8.48696E-01

1.13045E-03
1.12819E-03
1.12527E-03
1.122236-03

1.12108E-03

I.I]24E:03
1.12273E-03
1.12023E-03
1.11701E-03
1.11471E-03
1.111926-_3
1.10940E-03
1.10752E-03
1.10547?-03
1.103196-03
1.105246-03
1.10239E-03
1.10373E-03
1.I0088E-03
1.09916E-03
1.09652E-03
1.09373E-03
1.09117E-03
1.08855E-03
1.09120E-03
1.09631E-03
1.098006-03
1.095 10-02
1.095426-E3
1.09396E-03
1.09308E-03
1.09055E-03
1.09155E-03
1.09000E-o3
1.08738E-03

0.00006-0E0 6.000000-00
n,.00060E+O0 6.00000E+0C
0.0600060E÷0 0O000006+00

0.00000-E+0 U.00000E+00
0.000006-00 0I.000006+60

0.060000E0 6.06OOOOE+00
0.00000E00 0. 0000CE+00
0.0n000E06-0 0. 000006 + 00
0. 000006E+00 0. 000006E+00
0.0UOOOE+00 0.000006+06
0.00000E+00 0.00000E+0

0.00006E+00 0.00006E+00
0. 00000 + 00U .00000CE:00
0.00000E+00 0.O0000E n0
0.000006+00 0.00000E+00
0. 00060+EO0 0. O0000-EO0
I. 600I00E+O 0. O.0000-E0+o

0. 00000E+00 O. 00000E+00
O.00000E+O0 0.000000E+O
O.00000E+O0 0.6000060E+

0.00000E+00 0.0000E+00
0.00000. 00 6.O0000.E+00
0.00000E+00 0.000006E+0

0I.00000E+00 0.00000E+00
O.00000E+00 O.00000E+0

O.00000E+00 0.60000E+00
0.00000E+00 0.600000-C 0
0.00001)E+0 0.000006-00
0.0000E6+00 0.00000E+00
0.00000E+00 0.000006+00
0.0000oE+00 0.00000E+00
O.O00000E+00 0.00000E+60O.O0000E+00 O.O00C0E + O0
O.00006E+O0 0.010006E+00
0.000006+00 0.000006+00

KENO MESSAGE NUMBER K5-123 EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.
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TRIGA - PREF. FLOOD CAN'ISTER

LIFETIME = 6.28682E-O5 + OR - 1.56887E-07 GENERATION TIME - 2.75919E-05 + OR - 6.62512E-08
NU BAR = 2.42436E+00 + OR - 2.75467E-S AVERAGE FISSIO'N GROUP = 2.175u9E+'01 + OR - 7.91590E-03

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION 2 2.12558E-01 + OR - 1.18250E-03

NO. OF INITIAL
GENERATIONS AVERAGE

SKIPPED K-EFFECTIVE

10

11

12

17

22

_27

32

37

42

47

0.84872

0.84872

01.84872

0.84874

1. 841878

0.84880

0.84877

0.84867

0.84859

0.84860

0.8486r

0.84859

0. 84871

0.84873

0.64884

0.04900

0.84897

" OR

+ OP

" OR

" OR

+ OR

+ OR

" OR

+ OR

+ OR

+ OR

+ OR

+ OR

" OR

" OR

+ ORP

+ OR

+ ORP

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

0.00109 0.84763 TO 0).84981

0.00109 0.84763 TO 0.84982

0.00110 0.84762 TO 0.64981

0.00110 0.84764 TO 0.84984

0.00110 0.84768 TO 0.84988

0.00110 0.84770 TO 0.84990

-0.00110 0.84766 TO 0.84987

0.00110 0.84757 TO 0.84978

0.00110 0.64748 TO 0.84969

0.00111 0.84750 TO 0.84971

0.00110 0.84756 TO 0.84976

U.00111 0.84748 TO 6.84970

0.00111 0.84759 TO 0.84982

-0.00113 0.84760 TO 0.84985

u0.00114 0.84771 TO 0.84998

0.00115 0.84784 TO 0.85015

0. 00115 0.64792 TO 0,.85013

05 PER CENT
CONFI DENCE INTERVAL

0.84654 TO 0.85090

0.84654 TO 0.85091

0.84652 TO 0.85091

0.84655 TO 0.85094

0.84E59 TO 0.85098

0.84659 TO 0.85100

0.84656 TO 0.85098

0.84647 TO 0.85088

0.84638 TO 0.85079

0.84639 TO 0.85082

0.84646 TO 0.85087

0.84637 TO 0.85081

0.84648 TO 0.m5094

0.84648 TO 0.85098

0.84657 TO 0.85112

0.84669 TO 0.85130

0.84667 TO 0.85128

96 PER CENT
CONFISDNCE INTERVAL

0.84545 TO 0.85199

0.84544 TO 0.85200

0.84543 TO 0.65200

0.84545 TO 0.85203

0.84548 TO 0.85208

0.84549 TO 0.85211

0.84545 TO 0.85208

0.84536 TO 0.85199

0.84528 TO 0.85190

0.84529 TO 0.85192

0.84536 TO 0.85197

0.84526 TO 0.85192

0.84537 TO 0.85205

0.84535 TO 0.85210

0.84543 TO 0.85226

0.84554 TO 0.85245

0.84551 TO 0.85244

NUMBER OF
HISTORIES

400000

399000

398000

397000

39,000

395000

394000

393000

392)200'2

391000

3860(0

381000

376000

371000

3661000

361000

356000

367 0.85370 + OR - 0.00398 0.84972 TO 0.85768

372 0.85395 + OR - 0.00425 0.84070 TO 0.85819

377 0.85739 + OR - 0.00437 0.85302 TO 0.86176

382 0.85810 + OR - 0.00528 0.85282 TO 0.86337

387 0.85719 + OR - 0.60622 0.85097 TO 0.86341

392 0.85824 + OR - 0.00897 0.84926 TO 0.86721

397 0.85340 + OR - 0.00861 0.84378 TO 0.86301

0.84574 TO 0.86165

0.84545 TO 0.86244

0.84865 TO 0.86613

0.84754 TO 0.86865

0.84475 TO 0.86963

0.84029 TO 0.87618

0.83417 TO 0.87262

0.84177 TO 0.86563

0.84120 TO 0.86669

0.84428 TO 0.87050

0.84227 TO 0.87393

0.83853 TO 0.87584

0.83132 TO 0.88516

0.82456 TO 0.88223

36000

31000

26000

21000

16000

11000

6000

0
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TRIGA - PREF. FLOOD CANISTER

PLOT OF AVEPAGE K-EFFECTIVE BY GENERATION RUN.
THE LINE REPRESENTS E-EFF = 0.8487 + OR - 0.0011 WHICH OCCURS FOR 403 GESERATIOCS RUN.

.1 8424 O. 8488 0.8551

10+
15 + I

5I +

35+ I
I

4 +

4 I
50 I+

5 I+ I
0 +
6 +

I +I
25 I+I

S I

I I
I I

I I
30+ I I

I I

I I
I I

30 II

I I

I I
I II

5+I I
40I I

I I

II* I
I II

45+ II I
I - I

I I
I I * I

III II
450 I I I

I "I
I II
I I * II

I I

50+I
I I *l

I 1
I I'

56+ 1 I
I I
I 1

I I'
I V

65+ II I

I I '

70I I
I I '
I 1

75+ I F I
I I'

I 1'
I I'

I II
80I V

I 1'
7+I I*

I I'
I 1

85I *

I I'
H) +I I

I I
I I

R90 I I
I I
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I00

105

110 +

115

120 +

II

I I
I I
I I
I I

I I

I'

II

*l

II
I

I
I

385 +

390 +

395 +

400 +

T
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TRIGA - PPREF. FLOOD CANISTER

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION SKIPPED.
THE LINE REPRESENTS KR-EFF = 0.8487 + OR - 0.0011 WHICH OCCURS FOR 3 GENERATIONS SKIPPED.

0. 8441 0.08529 0.38618
------------------------- ------------------------ ----------------------- I------------------------

I I

S I

I I,10+ 1 1

I *I

15'

20 +

I I

1+I 'I I
I I
1 I

I *1 I

10--1I I
N I
I "1 I

20I f1 I

K 1I I
I I I

350 +

360

370 +

375 +

380 +

380

3805

400+

Ir
I -

II
II -

II
2 I
II
TI
II

II
II

II

I 0

II
II

II
II
II
II

II

II

II
II

IF

II

II

I
I
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TRIGA - PREF. FLOOD CANISTER

GROUP FISSION UNIT REGION F11SSIONS PERCENT
FPRACTIOON DEVIATION

1 0.0011 9.11016E-04 2.0483

0.0049 4.13437E-03 0.6654

3 0.0060 5.10848E-03 0.5809

4 0.0031 2.59355E-03 0.6454

5 0.0027 2.27992E-03 0.5340

6 0.0041 3.45885E-03 0.4284

7 0.0055 4.70854E-03 0.3586

8 0.0057 4.82222E-03 0.3479

9 0.0075 6.38633E-03 0.3280

10 0.0162 1.37530E-02 0.3626

11 0.0324 2.75028E-02 0.3279

12 0.0397 3.36610E-02 0.3132

13 0.0340 2.88596E-02 0.2898

14 0.0245 2.16960E-02 0.2821

15 :.0053 4.46374E-53 0.3990

16 0. 0035 2.94426E-03 0.4996

17 0.00-52 4.40140E-03 0.7187

10 0. 0068 5.74522E-03 0.0995

19 0.0082 6.98103E-03 0.5248

20 0.0322 2.73991E-02 0.3283

21 0.0164 1.39255E-02 0.4911

0.0366 3.10892E-02 0.3817

23 0.1058 8.97681E-02 0.2413

24 0.1783 1.51363E-01 0.2237

25 0.1479 1.25517E-01 0.2525

26 0.1886 1.60051E-01 0.2628

27 0.0768 6.51929E-02 0.3695

SYSTEM TOTAL = 8.48718E-01 0.1284

ELAPSED TIME 1.87483 MINUTES

RAIDOM NUMBER= 4CFD05CD34A0

ABSORPTIONS PERCENT
DEVIATION

1.44722E-03 1.4308

4.38445E-03 0.4784

3.08989E-03 0.4698

1.65717E-03 0.5041

2.81194E-03 0.3798

9.91625E-03 0.3262

2.14216E-02 0.2862

1.88953E-02 0.2953

2.05380E-02 0.2566

5.00030E-02 0.2732

6.90049E-02 0.2278

5.98571E-02 0.2109

0.56003E-02 0.2109

8.09273E-02 0.1985

2.89047E-02 0.3705

1.57041E-02 0.4189

8.94175E-03 01.4698

8.42296E-00 0.4837

1.31466E-02 0.4587

4.09554E-02 0.3806

1.53079E-02 0.4510

2.98264E-02 0.3818

7.87515E-52 0.2410

1.16485E-01 0.2203

9.01161E-02 0.2404

1.06558E-01 0.2549

3.90810E-02 0.3829

1.50182E+00 0.0457

SKIPPING 3 GENERATIONS

LEAKAGE PERCENT
DEVIATION

0.O50000+O0 0.0000

0.00000+O0 0.0009

0.O00000E+00 0.0000

O.O0000E+00 0.0000

O.00000E+00 5.0000

O.00000E+00 0.0000

0.000000+00 0.0000

0.00500E+00 0.0000

0.O0000E+00 0.0000

O.OOOOOE+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0. 00000±E+00 0.S0000

0. 000000E00 0.0000

0.000000E+00 0. 0000

0.00000E+00 0.0000

0. 00000E+00 0.0000

0. 000000E+0 0.0000

0. 00000E+00 0.0000

0.00000E+00 0.0000

0. 000000E+05 0. 0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000+E00 0.0000

O.O0000E+00 0.0000

0.0O0000E+0 0.0000

0.00000E+00 0.0000

0.00000E0+0 0.0000

NAC International 6.6.6-116



NAC-LWT Cask SAR
Revision 43
TRIGA - PREF. FLOOD CANISTER

January 2015

0.7929 TO 0.8010
0.8010 TO 0.8091
0.8091 TO 0.8172
0.8172 TO 0.9253
0.8253 TO 0.8334
0.8334 TO 0.9415
0.8415 TO 0.6496
0.8496 TO 0.9577
0.8577 TO 0.8658
0.8658 TO 0.8739
0.8739 TO 0.9820
0.8820 TO 0.9901
0.8901 TO 0.9082
0.8982 TO 0.9063
0.9063 TO 0.9144

0.7929 TO 0.9010
0.8010 TO 0.6091
0.8091 TO 0.0172
0.8172 TO 0.9253
0.8253 TO 0.8334
0.8334 TO 0.9415
0.8415 TO 0.8496
0.8496 TO 0.57 7
0.8577 TO 0.9658
0.8658 TO 0.9739
0.8739 TO 0.9820
0.8820 TO 0.9901
0.8901 TO 0.9982
0.8902 TO 0.9063
0.9063 TO 0.9144

0.7929 TO 0.9010
0.8010 TO 0.9091
0.8091 TO 0.8172
0.8172 TO 0.9253
0.8253 TO 0.9334
0.8334 TO 0.9415
0.8415 TO 0.9496
0.8496 TO 0.9577
0.8577 TO 0.9658
0.8658 TO 0.9739
0.8739 TO 0.9820
0.8820 TO 0.9901
0.8901 TO o.9992
0.8982 TO 0.9063
0.9063 TO 0.9144

FREQUENCY FOR GENEATIOOS 4 TO 403

FROEIC.FR.EE.T...0.T. 0÷÷÷ *÷* ***... ... * .. ......... ÷......... . .

.• *. ............................ ,..... ......... *........ . . . . .

..÷.• • *...........*........•. ÷* * . *

..... * ÷4. ***÷**

** .............

FREQUE11CY FOP. GENERATIONS 204 TO 403
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TRIGA - PREF. FLOOD CAISTER

FREQUENCY FOP. GENERATIOHS 304 TO 403

0.7929 TO 0.86010
0.8010 TO 0.8091
0.8091 TO 0.8172 .......

0.8172 TO 0.8253 ...

0.8253 TO 0.8334 ......

0.8334 TO 0.8415
0.8415 TO 0.8496 .......

0.8496 TO 0.8577 1 ... ....

0.8577 TO 0.8650 .........

0.8658 TO 0.8739 ..................

0.8739 TO 0.8820 ....

0.8820 TO 0.8901
0.8901 TO 0.8982
0.8982 TO 0.9063
0.9063 TO 0.9144
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Figure 6.6.6-4 TRIGA Fuel Cluster Rods - Maximum Reactivity HEU Case
PRIMARY MODULE ACCESS ANID INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37

MODULE CSAS25 WILL BE CALLED
TRIGA - PREF. FLOOD CANISTER

ACCIDENT CONDITION CASK ARRAY - CASKS TOUCHING
DAMGED FUEL PAYLOAD - CANISTER FLOODED AT 0.9982 O/CM^3
ROD GEOMETRY - DRY CASK MOST REACTIVE CONFIGUPATION
CASK CAVITY MODERATOR DENSITY IE-20 GM^3
CASK EXTERIOR MODERATOR DENSITY 1E-20 GM"3

27GROUPNDF4 MULT
'UNCAN1STERED FUEL
U-235 1 0.0 1.4646E-03 END
U-238 1 0.0 7.6111E-05 END
ZR 1 0.0 3.7145E-02 END
H 1 0.0 6.3147E-02 END
'CLAD INCOLOY
NI 2 0.0 0.028516 END
FE 2 0.0 0.033820 END

CR 2 0.0 0.021151 END
C 2 0.0 0.000399 END
MN 2 0.0 0.001306 END
S 2 0.0 0.000022 END
SI 2 0.0 0,001708 END
CU 2 0.0 0.000560 END
AL 2 0.0 0.000266 END
TI 2 0.0 0.000150 END
'CASK INTERIOR MODERATOR MATERIAL

H20 3 1.UE-I2 293.0 END
'END FITTING FOR FUEL ELEMENT
00304 4 0.4968 293.0 END
H20 4 1.SE-2U 293.0 END
'BASKET, AIND CASK

SS304 5 1.0 293.0 END
'AL FUEL HOLDER
AL 6 1.0 293.0 END
'LEAD SHIELD
PS 7 1.0 203.0 END
'NEUTRON SHIELD
H20 8 1.0E-20 293.0 END
'CASK EXTERNAL MATERIAL
H20 9 1.0K-20 203.0 END
'MIXTURE (FUEL) FOR CAIJISTEP
U-235 10 0.0 2.3773E-04 END
U-238 10 0.0 1.2354E-05 END
ZR 10 0.0 6.0293E-03 END
H 10 0.0 1.02550-02 END
810 10 DEN=0.8362 1.0 300.0 END

'CANISTER INTERNAL MODEPATOR
H20 11 DEN=0.9982 1.0 293.0 END

SECONDARY CASK CAVITY MATERIAL FOR MULTICELL CARD
H20 12 I.E-20 293.0 END
END COMP
BUCKLEDCYL WHITE REFLECTED 0.0 57.15 END
1 0.6731 2 0.7112 3 0.80518 6 0.9525 12 1.0748 END ZONE
TRIGA - PREF. FLOOD CANISTER
READ PAR.AM TME=170.0 GEN=403 NPG=1000 RUN=YES PLT=NO
TBA=2.0 END PARAM
READ GEOM
UNIT I
COM= 'TRIGA FUEL (SMEARED)'
CYLINDER 10 1 3.9623 60.959 0.001
UNIT 5
COM='3.38 in Width / 0.28 in Thickness DIVIDER CENTER STACK (SEALED)'
CUBOID 5 1 2P4.2672 0.7112 0.0 +74.29 -8.255
UNIT 6
COM='3.38 in Width / 0.24 in Thickness DIVIDER OUTSIDE STACK (SEALED)'
CUBOID 5 1 2P4.2671 0.6096 0.0 +74.29 -8.255
UNIT 7
COM- 'SEALED CANISTER'

CYLINDER 11 1 3.9624 +60.96 0.0
HOLE 1 0.0 0.0 0.0
CYLINDER 5 1 4.1275 +63.50 -1.27
CYLINDER 3 1 4.1275 +74.29 -8.255
UNIT 10
COM='TRIGA ELEMENTS IN Top of 3.38 in x 3.38 in OPENING (SEALED)'
CUBOID 3 1 2P4.2672 2P4.2672 +74.29 -0.255
HOLE 7 0.0 0.1397 0.0
UNIT 11
COM='TRIGA ELEMENTS Ill Bottom of 3.38 in o 3.38 in OPENING (SEALED)'
CUBOID 3 1 294.2672 2P4.2672 .74.29 -0.255
HOLE 7 0.0 -0.1397 0.0
UNIT 12
COM='TRIGA ELEMENTS IN Bottom Right of 3.28 in x 3.38 in OPENING (SEALED)'
CUBOID 2 I 2P4.2672 2P4.2672 +74.29 -0.255
HOLE 7 +0.1397 -0.1397 0.0
UNIT 13

COM= 'TRIGA ELEMENTS IN Top Right of 3.38 in 0 3.38 ir, OPENING (SEALED)
CUBOID 3 1 2E4.2672 2P4.2672 +74.29 -4.25
HOLE 7 .0.1397 +0.1397 0.0
UNIT 14
COM'TRINA ELEMENTS CIN Bottom Left of 3.38 in + 3.38 in OPE01NG (SEALED)'
CUDOID 3 1 2P4.2072 2P4.2671 74.209 -6.255
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HOLE 7 -0.1397 -0.1397 0.0

UNIT 15
COM='TRIGA ELEMENTS IN Top Left of 3.38 in x 3.38 in OPENING (SEALED)'
CUSOID 3 1 2P4.3072 2P4.2672 +74.29 -8.255
HOLE 7 -0.1397 +0.1397 0.0
UN IT 16
COM=TTRIGA BASKET 3.38 in x 3.38 in CENTER OPENING (SEALED)'
CUBOID 3 1 2P4.2672 2P4.2672 +74.29 -0.355
UNIT 20
COM='CENTER COLUMN OF THREE OPENINGS w/ 0.28 in plate (SEALED)'

ARPAY 1 -4.2672 -13.5128 -8.255
REPLICATE 5 1 4R0.7112 2R0.0 I

UNIT 21
COM'LEFT OUTSIDE COLUMN OF TWO OPENINGS w/ 0.12 in plate (SEALED)'
ARAS 2 -4.2672 -8.8392 -8.255
REPLICATE 5 1 0.0 0.3048 2R0.3048 2R0.0 1
UNIT 22
COM='RIGHT OUTSIDE COLUM4N OF TWO OPENINGS w/ 0.12 in plate (SEALED)
ARRAY 3 -4.2672 -8.8392 -8.255
REPLICATE 5 1 0.3048 0.0 2R0.3048 2R0.0 1
UNIT 30
C-OM='NAC,-LWT TRIGA BASKET (SEALED)'
CYLINDER 3 1 17.1 +74.28 -8.255
HOLE 20 0.0 0.0 0.0
HOLE 21 -9.2457 0.0 0.0
HOLE 22 +9.2457 0.0 0.0
CYLINDER 5 1 18.9103 +74.93 -8.890
CYLINDER 7 1 33.4645 +74.93 -8.890
CYLINDER 5 1 36.5188 +74.93 -8.890
CYLINDER 8 1 49.2227 +74.93 -8.890
CYLINDER 5 1 49.8221 +74.92 -8.890
CUBOID 1 1 4049.8221 +74.93 -8.890

UNIT 41
COM= 'TRIGA FUEL ELEMENT'
CYLINDER 1 1 0.6731 2P28.575
CYLINDER 2 1 0.7112 2P28.575
CYLINDER 4 1 0.7112 43.48 -33.104
UNIT 45
COM= ' DIVIDER CENTER STACK'
CUBOID 5 1 2P4.272 (0.7112 0.0 43.48 -33.04
UNIT 40

COM= ' DIVIDER OUTSIDE STAC K'
CUBOID 5 1 2P4.2672 0.6090 0.0 43.48 -33.04
UDIT 410
COM= 'TRIGA FUEL ELEMENTS IN AL TUBE, CENTERED'
CYLINDER 3 1 0.8r518 43.48 -33.04
HOLE 41 0,.0 0.0 ).0
CYLIINDER 6 1 0.9525 43.4A -33.0,4
UNIT 411
COM='TRIGA FUEL ELEMENTS IN AL TUBE, RIGHT'
CYLINDER 3 1 0.80518 43.48 -33.04
HOLE 41 0.0938 0.0 0.0
CYLINDER 6 1 0.9525 43.48 -33.04
UNIT 412
COM='TRIGA FUEL ELEMENTS IN AL TUBE, LEFT'
CYLINDER 3 1 0.80518 43.48 -33.04
HOLE 41 -0.0938 0.0 0.0
CYLINDER 6 1 0.9525 43.48 -33.04
UNIT 413
COM= 'TRIGA FUEL ELEMENTS IN AL TUBE, TOP'
CYLINDER 3 1 0.80518 43.48 -33.04
HOLE 41 0.0 0.0938 0.0
CYLINDER 6 1 0.9525 43.48 -33.04
UNIT 414
COM='TRIGA FUEL ELEMENTS IN AL TUBE, BOTTOM'
CYLINDER 3 1 0.80518 43.48 -33.04
HOLE 41 0.0 -0.0938 0.0
CYLINDER 6 1 0.9525 43.48 -33.04
UNIT 415
COM='TRIGA FUEL ELEMENTS IN AL TUBE, TOP RIGHT'
CYLINDER 3 1 0.80518 43.48 -33.04
HOLE 41 0.0662 0.00S2 0.0
CYLINDER 6 1 0.9525 43.48 -33.04
UNIT 416
COM='TRIGA FUEL ELEMENTS IN AL TUBE, TOP LEFT'
CYLINDER 3 1 0.80518 43.48 -33.04
HOLE 41 -0.0662 0.0662 0.0
CYLINDER 6 1 0.9525 43.48 -33.04
UNIT 417
COM='TRIGA FUEL ELEMENTS IIN AL TUBE, BOTTOM RIGHT'
CYLINDER 3 1 0.80518 43.43 -33.04
HOLE 41 0.0662 -0.0662 S.4

CYLI r], ER 6 1 0.9525 43.48 -33.04
UNIT 418
COM='TRIGA FUEL ELEMENITS IN AL TUBE, BOTTOM LEFT'
CYLINDER 3 1 0.00518 43.40 -23.04
HOLE 41 -0.0082 -0.0C02 0.0
CYLINDER 0 1 0.0525 43.49 -33.04

UNIIT 420
CM= 'AL TUBES WITH TPIGA FUEL, IN FUEL INSERT, CENTER OREING'
CUBOID 3 1 404.1520 43.4E -33.04
HOLE 415 -2.8079 -2.8576 0
HOLE 413 -0.9020 -2.576 0

NAC International 6.6.6-120



NAC-LWT Cask SAR
Revision 43

January 2015

HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
0UBOID 3 1

CHECK 4.1 C?
UNIT 421
COM= 'AL TUBES
CUBOID 3 1
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE

413
416
411
415
416
412

411
417
418
412
417
414
414
418

0.9525 -2.8576
3.4174 -2.4574

-2.4576 -0.9525
-1.9525 -0.11521
-H9I -0.4525

2.857c -0.9125
-2.857C H:.9515
-03.9525 0.95:5

0.9521 0.9525
2.8574 0.0925

-2.8576 2.4576
-0.9525 2.8576

0.9525 2.8576

2.8576 2.8576

0
0

0

0
0

4P4.1529 43.48 -33.04
ABOVE..''''................

WITH TRIGA FUEL, IN FUEL INSERT, BOTTOM OPENING'
4P4.1529 43.48 -33.04
415 -2.S576 -2.8576 0
413
413
416
411

415
416
412
411

417
418
412
417
414
414
418

-0.9525 -2.8576
0.9525 -2.8576
2.1857 -2.8576

-2.4576 -0.9525
-0.1525 -0.95 5

0.19525 -0.9525
2.8574 -0.1525

-2.4576 0.9515
-0.9525 0.9525
0.9525 0.9525
3.8576 0.9525

-2.8576 2.8576
-0.9525 2.8576

0.9535 2.8576
2.8576 2.8576

0

0

0

U

0C,
0
0o

CUBOID 3 1 4P4.1524 43.44 -33.04
* CHECK 4.1 CM ABOVE......

UNIT 422
COM= 'AL TUBES WITH TEIGA FUEL, IN FUEL INSERT, TOP OPENING'
CU4OID 3 1 4P4.1529 43.48 -33.04
HOLE 415 -2.857r -2.8576
HOLE 413 -0.9525 -2.4576
HOLE 413 0.9502 -2.8571
HOLE 414 1.8576 -2.8576
HOLE 411 -2.8576 -0.3525
HOLE 415 -0.9525 -0.9525
HOLE 416 0.9525 -0.9525
HOLE 412 2.8474 -0.9025
HOLE 411 -2.8576 0.9525
HOLE 417 -0.9525 0.9525
HOLE 418 0.9525 0.9525
HOLE 412 2.4174 0.9525
HOLE 417 -2.8576 2.8576
HOLE 414 -0.9525 2.8576
HOLE 414 0.9525 2.8576
HOLE 418 2.8576 2.8576
0C50I4 3 1 4P4.1529 43.48 -33.04

CHECK 4.1 CM ABOVE.. ... .

UNIT 423

0

0
o

0

0
0
0
0

COM-'AL TUBES WITH
CU00O5 3 1 404.
HOLE 415
HOLE 413
HOLE 413
HOLE 416
HOLE 411
HOLE 415
HOLE 415

HOLE 412
HOLE 411
HOLE 417
HOLE 418
HOLE 412
HOLE 417
HOLE 414
HOLE 414
HOLE 418

TRIGA FUEL, IN FUEL INSERT, BOTTOM LEFT OPENING'
1529 13.44 -33.04
-2.8570 -2.4574 0
-0.9525 -2.8071 0

0.9125 -2.8470 n
2.8576 -2.0174 0

-2.8576 -0.9525 (0
-0.9525 -0.95115 0
0.9525 -0.9525 0

2.8576 -0.9521 0
-2.4174 0.9521 0
-0.9525 0.9525 0
0.9525 0.9525 01
2.8576 0.9525 0

-2.8576 2.8576 0
-0.9512 2.8576 0

0.9521 2.1576 0
2.857C 2.8576 0

CU4OI0 3 1 4P4.1539 43.48 -33.04
* CHECK 4.1 CM ABOVE* ......

UGIT 424
COM= 'AL TUBES WITH TP11A FUEL, 7N FUEL IIISERT, TOP LEFT OPENING'
CUEOID 3 1 4P4.1529 43.48 -33.04
HOLE 415 -2.8576 -2.8570 0
HOLE 413 -0.9525 -2.8576 U

HOLE 413 0.9525 -2.0576 0

HOLE 414 2.8576 -2.o074 0

HOLE 411 -2.8576 -0.9525 0
HOLE 415 -0.95215 -019205 f,
HOLE 416 0.9525 -0.9525 0
HOLE 412 2.8576 -0.9525 0

HOLE 411 -2.8576 0.9525 0
HOLE 417 -0.9525 0.9525 0
HOLE 418 0.9525 0.9525 0
HOLE 412 2.8547 0.9525 0
HOLE 417 -2.4176 2.8570 0
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HOLE 414 -0.9525 2.8576 (
HOLE 414 0.9525 2.0576 B

HOLE 418 2,8576 2.8576 0
00UBOI 3 1 4P4.1529 43.48 -33.04
1 CHECK 4.1 CM ABOVE'''... .... ...
UNIT 425

CO-='AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, BOTTOM RIGHT OPENING'
CUBOIF 3 1 4P4.1529 43.48 -23.04
HOLE 415 -2.457F -2.8576 0
HOLE 413 -0.9525 -2.n570 0

HOLE 413 0.9525 -2.8576 0
HOLE 416 2.8576 -2.8576 5

HOLE 411 -2.8576 -0.9525 0
HOLE 415 -0.9525 -0.9525 0
HOLE 416 0.9525 -0.9525 0
HOLE 412 2.8576 -0.9525 0
HOLE 411 -2.8576 0.9525 0
HOLE 417 -0.9525 0.9525 0
HOLE 418 0.9525 0.9525 0
HOLE 412 2.8576 0.9525 0
HOLE 417 -2.8576 2.6576 0
HOLE 414 -0.9525 2.8576 0
HOLE 414 0.9525 2.8576 0
HOLE 418 2.8576 2.8576 0
00UBOID 3 1 4P4.1529 43.48 -32.04

06CHE0 4.1 CM ABOVE'''...'.'. "'.''

UNIT 420
COM='AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, TOP RIGHT OPENING'
CUBD01 2 1 4P4.1529 43.48 -33.04
HOLE 415 -2.8576 -2.8576 0
HOLE 413 -0.9525 -2.8576 0
HOLE 413 0.9525 -2.8576 0
HOLE 416 2.8576 -2.8576 0
HOLE 411 -2.8576 -0.9525 0
HOLE 415 -0.9525 -0.9525 0
HOLE 416 0.9525 -0.9525 0
HOLE 412 2.8576 -0.9525 0
HOLE 411 -2.8576 0.9525 0
HOLE 417 -0.9525 0.9525 0
HOLE 418 0.9525 0.9525 0
HOLE 412 2.8576 0.9525 0
HOLE 417 -2.8576 2.8576 0
HOLE 414 -0.9525 2.8576 0
HOLE 414 0.9525 2.8576 0
HOLE 418 2.8576 2.8576
CUBOIP 3 1 434.1529 42.40 -33.04

UNIT 430
COM-'FUEL INSERT IN, CENTER OPENING'

CUBOIE 3 1 464.2572 43.48 -33.04
UNIT 431
COM-'FUEL INSERT IN, BOTTOM OPENING'
CUBOID 3 1 4P4.2672 43.48 -33.04
HOLE 421 0.0 -0.1143 0.0
UNIT 432
COM-'FUEL INSERT IN, TOP OPENING'
CU0BOI 3 1 4P4.2672 43.48 -33.04
HOLE 422 0.0 0.1143 0.0
UNIT 433
0GM-'FUEL INSERT IN, BOTTOM LEFT OPENING'
00BO5' 3 1 464.2072 43.46 -33.04
HOLE 423 -0.1143 -0.1143 0.0
UNIT 434
CO1 'FUEL INSERT IT, TOP LEFT OPENING'
CUB050 3 1 464.2072 43.48 -3.04
HOLE 424 -0.1143 0.1143 0.0
UNIT 435
COM='FUEL INSERT IN, BOTOM RIGHT OPENING'
CUBOID 3 1 4P4.2672 43.48 -33.04
HOLE 425 0.1143 -0.1143 0.0
UNIT 436
COM='FUEL INSERT IN, TOP RIGHT OPENING'
CUBOID 3 1 4P4.2672 43.4H -33.04
HOLE 426 0.1143 0.1143 0.0

UNIT 440
,014- 'CENTER COLUM4 OF THREE OPENTINGS'
ARRAY 41 -4.2672 -13.5128 -33.04
REPLICATE 5 1 4R0.7112 2R0..0 1
UNIT 441
COM-'LEFT OUTSIDE COLUMTI OF TWO OPEIIINGS'
ARRAY 42 -4.2672 -8.8392 -33.04
REPLICATE 5 1 0.5 0.340C 2R0.3409 2e0.0 1
UNIT 442
GOM-=RIGHT OUTSIDE COLU14N OF TWO OPENINGS'

ARP.YA 42 -4.2672 -8.8392 -33.04
REPLICATE 5 1 0.3408 0.0 2R0.2409 280.0 1
UNIT 450
CON-='90 TRIGA FUEL ELEMENTS IN EACH LWT BASKET'
CYLINLEE 3 1 17.1500 43.485 -33.045
HOLE 440 0.0 5.0 0.0
HOLE 441 -9.2457 0.0 0.0
HOLE 442 +9.2457 0.0 0.0

CYLINDER 5 1 16.9103 43.465 -33.045
CULINDER 7 1 33.4645 43.485 -33.045
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CiLISNDER 5 1 36.5188 43.485 -33.045
CYLINDER 8 1 49.3-27 43.4- 5 -33.045
CYLINDER 5 1 49.8221 43.4E5 -33.045
CUBOID 9 1 4P49.8221 43.485 -33.045

UNIT 80
CON- ',SIMPLIFIEED LID STRUCTURE NAC-LWT'
CYLINDER 5 1 36.5188 2P14.1351
CYLINDER 9 1 49.8221 2014.1351
CUBOID 9 1 4149.8221 2P14.1351
UNIT 31
COMI='SIMPLIFIED CASK BOTTOM STRUCTURE NAC-LWT'
CYLINDER 7 1 26.3I25 203.81

CYLINDER 5 1 36.6188 +13.97 -12.7
GYLINDER 9 1 49.8221 +13.97 -12.7
CUBOID 9 1 4P49.8221 13.97 -12.7
GLOBAL UNIT 82

COM= 'STACK OF 5 BASKETS IN CASK'
ARRAY 20 -49.8221 -49.6221 -221.3
END GDOM
READ ARRAY
ARA=I NUX=1 NUY=5 NUZ=3 FILL 1(i 5 16 5 11 END FILL
ARA=2 NUX=1 NUY=3 NUZ=I FILL 13 6 12 END FILL
ARA=3 NUX=I 11UY=3 NUZ=1 FILL 15 6 14 END FILL
ARA41 NUX`- NUY-5 NUZB1 FILL 432 45 43r, 45 431 END FILL
AP.A-45 NUX3= NUY=3 NUZ=I FILL 436 46 435 END FILL
ARA-43 NUX-= NUY-3 NUZ=I FILL 434 46 433 END FILL
ARA=2u NUX=I NUY-I NUZ=7 FILL 81 30 3R450 30 80 END FILL
END ARPAY
READ BOUNDS ALL-MIR END BOUNDS
READ START NSM=-17 ZSP=17 YSM=-17 YSP=17 ZSM=--lU0 ZSP=200 END START
READ PLOT
TTL- '-Y PLOT OF CASK (CANISTER ELEVATION)
SCR=YES PIC=MAT LPI=10
UA 1 U.0 VDN-I1.0 NAK=800
XUL= 50 0 YUL=50.0 ZUL=149.352
XLR-50.0 YL=-50.-O ZLL=I 49.352 END
TTL-'r-Y PLOT OF BASKET (CANISTER ELEVATION)'
SCR= YES PIC= MAT LPI=IO
UAý-I . VDN=-1. I NJA=R800
XUL- 17.2 YUL=17.2 ZUL=149.352
XLRB17. YLP=-17.2 ZLR=149.352 END
TTL-'i-Y PLOT OF BASKET (CAVITY MID PLANE)'
SCR= ES PIC-MAT LPI=I0
UA..I.0 VDN=-1.0 NAX-=800

DUL-17T.2 YUL-17.2 ZUL=-.0
ELP=17.2 PLR=-17.2 2LR==.0 END
TTL=x'-Y PLOT OF CENTER OPENING (CANISTER ELEVATION)
SCR- ES PIC=MAT LPI=I0

UA= 1 .0 VDN- I.0 NA:-=800
7UL-7.B YUL=7.0 ZUL=149.352

,LR=7.0 YLR=-7.0 ZLR=149.352 END
TTL='X-Y PLOT OF PERIPHERAL OPENING (CANISTER ELEVATION)'
SCP,=iES PIC=AAT LPI=S0
UAX=1.0 VDN=-1 .3 0 NX=800
XUL--

7
.U YUL"16.S ZUL=149.352

XLR
7

.0 YLR=4.0 ZLR=149.352 END
TTL'Y-Z PLOT OF BASKET (CENTER OF FUEL ELEMENTS,CGASISTER ELEVATION)'
SCR-YES PIC=MAT LPI-lO
VAIX-l.0 WDN=-I . 0 NAY:'-800
XUL=2.12 YUL=-14.C ZUL=L86.69
XLR=2.12 YLR=-4.5 BLR=112.014 END
TTL- 'Y-Z PLOT OF BASKET (CASK)
SC6-SES PIC=MAT LPI=IO
VA'=l.0 WDN=-I.S NAX=800
XUL=2.12 YUL=-51 UL-=220.0

:LR2.12 'LR=+51 ZLP=-20r. C
END PLOT
END DATA

... PROBLEM PAPA4ETERS ....

LIR 27GROUPNDF4 LIBRAR.Y
MK''X 12 MIXTURES
MSU 29 COMPOSITION SPECIFICATIONS
IZM 5 MATERIAL ZONES
GE MULTIREGION GEOMETRY
MORF 0 0 /1 DO NOT READ/READ OPTIONAL PARAMETER DATA
MSLN( 0 FUEL SOLUTIONS

.- PROBLEM COMPOSITION DESCRIPTION ....

SC U-235 STAIDAP, D COMPOSITION
K,'M I MIXTURE NO.
DEN 1.4646E-03 ATOMIC DENSITS
ROTSI 1.0000 THEORETICAL DENSITY
NEL 1 1VD. ELEMENTS
ICP 1 0/1 MIJETUNRE.SOMFrUND

92235 1.00 ATOM/MOLECULE
END

SC U-238 STANIDARD COMPOSITION
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,c, 1 MIXTURE NO.
DEN 7.6Il1E-05 ATOMIC DENSITY
ROTH 1.0000 THEORETICAL DENSITY
NEL 1 110. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

92230 1.00 ATOM/MOLECULE
END

SC ZR STANDARD COMPOS ITION
M:-: 1 MIXTURE NO.
DElN 3.7145E-02 ATOMIC DENSITY
ROTH r.4300 THEORETICAL DENSITY
NEL 1 10. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

40000 1.00 ATOM/MOLECULE
END

SC H STANDARD COMPOSITION
ME 1 MIXTURE NO.
DEN 6.3147E-04 ATOMIC DENSITY
ROTH 1.0000 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

1001 1.00 ATOM/MOLECULE

'CLAD INCOLOY
END

SC III STANDARD COMPOSITION

MXM 1 MIXTURE NO.
DEN 2.8516E-52 ATOMIC DEISITY
ROTH 8.9000 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

280000 1.00 ATOM/MOLECULE
ENlD

SC FE STANDARD COMPOSITION
K" 2 MIXTURE NO.
DEN 3.3820E-02 ATOMIC DENSITY

ROTH 7.R8600 THEORETICAL DENSITY
IIEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

26000 1.00 ATOM/MOLECULE
END

SC CR STANDARD COMPOSITION
MX 2 MIXTURE NO.
DEl 2. 1151E-02 ATOMIC DENSITY
ROTH 7. 2000 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

24000 1.00 ATOM/MOLECULE
END

SC C STANDARD COMPOSITION
M5< 2 MIXTURE NO.
DEN 3.9900E-04 ATOMIC DENSITY
ROTH 2.1000 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

6012 1.00 ATOM/MOLECULE
END

SC MN0 STANDARD COMPOSITION
MX 2 MIXTURE NO.
DEN 1.3060E-03 ATOMIC DENSITY
ROTH 7.2000 THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

25D55 1.S0 ATOM/MOLECULE
END

SC S STANDARD COMPOSITION
MK'" 2 MIXTURE NO.
DEN 2.20OOE-05 ATOMIC DENSITY
ROTH 2.0700 THEORETICAL DENSITY
NEL 1 110. ELEMENTS
ICP 1 )/1 MIXTURE/COMPOUND

16000 1.00 ATOM/MOLECULE

END

SC SI STANDARD COMPOSITION
MX 2 MIXTURE NO.
DEN 1.7030E-03 ATOMIC DENSITY
ROTH 2.3300 THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP i ri/S MIXTURE/COMPOUND

14000 1.00 ATOM/MOLECULE
EN[D

SC CU STAIIDARD COMPOSITION
MX 2 MIXTURE NO.
DEN 5.6000E-04 ATOMIC DENSITY
ROTH 8.9200 THEORETICAL DENSITY
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SEE 1 NO0- ELEMENTS
ICP 1 0/1 MIX ,TURE/COMPOUND

2HINS 1.00 ATOM/MOLECULE
END

SC AL STANDAP.D COMPOSITION
2 MIXT URE NO.

DEN 2.00SE-04 AT OMI C DEN SITY
ROTH 2.702 0 T HEORETICAL DENSITY
NEL 1 NO. ELEMENT S
LOP 1 / 1 MIXTURE/COMPOUND

13027 1.00 ATOM/MOLECULE
END

SC TI STANDARD COMPOS ITION
MX: 2 MIXT U RE NO.
SEN lj.5050E-54 ATOM IC DENSITY
ROTH 4 .5000 THEORETICAL DENSITY
NEL I NO0. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

22000 1.00 ATOM/MOLECULE

'CAS K I NTERIOR MODERATOR MiATERIAL
END

SC H20
MX
VF
ROTH
NEEL
ICP
TEMP

'END FITTING
END

SC SS304

VF
ROTH
NEL
ICP
TEMP

END

SC H20
MX
VF
POTH
NEL
ICR

TEMP

'BASKET, AND
END

SC SS304

VE
ROTH
NEL
ICP
TEMP

'AL FUEL HOLDI

END

SC AL
K.:
VF
ROTH
NEL

ICP
TEMP

'LEAD SHIELD
END

STANDARD COMPOSITION
3 MIXTURE NO.

0.0000 VOLUME FRACTION
0.9982 THEORETICAL DENSITY

2 NO. ELEMENTS
I 0/I MIXTURE/COMPOUND

293.0 DEG KELVIN
1001 2.00 ATOMS/MOLECULE
8016 1.0)0 ATOM/MOLECULE

FOR FUEL ELEMENT

STANDARD COMPOSITION
4 MIXTURE NO.

0.4968 VOLUME FPACTION
7.9200 THEORETICAL DENSITY

4 NO. ELEMENTTS
0 0/I MIXTURE/COMPOUND

293.0 DEG KELVIN
24304 19.000 WTI
25055 3.000 WT%
26304 69.500 WTi

H8304 9.500 WT;

STANDARD COMPOSITION
4 MIXTURE NO.

0.0000 VOLUME FRACTION
0.9982 THEORETICAL DENSITY

2 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
1001 2.00 ATOMS/MOLECULE
8H01 1.00 ATOM/MOLECULE

CASK

STANDARD COMPOSITION
5 MIXTURE NO.

1. 0000 VOLUME FRACTIOL
7.9200 THEORETICAL DELNSITY

4 110. ELEMENTS
0 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
24304 19.0010 WTI
25055 2.000 WT%
3G304 69.500 WT%2
20304 9.500 WT,

ER

STANIDARD COMPOSITION
6 MIXTURE NO.

1.0000 VOLUME FPACTION
2.7020 THEORETICAL DENSITY

1 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
13027 1.00 ATOM/MOLECULE

SC PB

VF
ROTH

STANDARD COMPOSITION
7 MIXTURE NO.

1.0000 VOLUME FRACTION
11.3440 THEORETICAL DENSITY
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NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEM P 293.0 DEC KELVIN

82000 1 .00 ATOM/MOLECULE

'NEUTRON SHIELD
END

SC H20 STANDARD COMPOSITION

MEHMI XTURE NO.
VF 0.0000 VO LUM4E FPACTION

ROTH 0.99RS THEORETICAL DENSITY

NFEL 2 NO0. ELEMENTS

ICR 5 15/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE

80516 1.00 ATOM/MOLECULE

'CASK EXTERNAL MATERIAL
END

SC H20 STANDARD COMPOSITION
NIX H MI XTURE Ho.
VF 0.0000 VOLUME FRACTION

ROTH 0.99H2 THEORETICAL DENSITY
NEL 2 NO.' ELEMENT S

I C 1 0/ 1 MIXT URE/COMPOUND
TEMP 203.0 DEC KELVIN

1001 2.00 ATOMS/MOLECULE
H01K 1 .00 AT OM/MOLECULE

'MIXTURE (FUEL) FOR CANISTER
END

SC U-235 STANDARD COMPOSITION
E: 10 MIXTURE NO.
DEN 2.3773E-04 ATOMIC DENSITY
ROTH 1.0000 THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

92235 1.00 ATOM/MOLECULE
END

SC U-238 STANDARD COMPOSITION
K.' 10 MIXTURE NO.
DEN 1.2354E-05 ATOMIC DENSITY
ROTH 1.0000 THEORETICAL DENSITY
NEL I NO. ELEMENTS
TCP I 0/S MIXTURE/COMPOUND

92238 1.00 ATOM/MOLECULE
END

SC ZR STANDAR.D COMPOSITION
1'M 10 MIXTURE NO.
DEN 6.0293E-03 ATOMIC DENSITY
ROTH _.4 900 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

40000 1.00 ATOM/MOLECULE
END

SC H STANDAR D COMFOSITION
PE' 10 MIXTURE NO.
DEN 1. 0250E-S2 ATOMIC DENSITY
ROTH 1.0000 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP I 0/I MIXTURE/COMPOUND

1001 1.00 ATOM/MOLECULE
END

SC H20 STANDARD COM POSITION
I.E' : 10 M IX T U R E N O .

VF 1.0000 VOLUME FPACTION
FOTH 0.H332 SPECIFIED DENSITY
NEL 2 NO. ELEMENTS
ICP I 0/1 MIXTURE/COMPOUND
TEMP 300.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
NoON 1.00 ATOM/MOLECULE

'CANISTER INTERNAL MODERATOR
END

SC H20 STANDARD COMPOSITION
IEC' 1 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.9981 SPECIFIED DENSITY
VEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

15001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

SECONDARY CASK CAVITY MATERIAL FOR MULTICELL CARD
END
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SC H20 STANDARD COMPOSITION
WE: 1 MIXTURE NO.
VF 0. 0000 VOLUME FRACTION
ROTH 0.0982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS

ICP I 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
S016 1.00 ATOM/MOLECULE

END

•- PROBLEM GEOMETRY ....

CS BUCKLEDCYL COORDINATE SYSTEM
BR WHITE RIGHT BOUNDARY
HL REFLECTED LEFT BOUNDARY
ORGN 0.00 CM LEFT BOUNDARY LOCATION
DY 57.15 CM DUCKLING HEIGHT

DZ 0.00 CM BUCKLING DEPTH
END

ZONE NUMBER 1
MZX I MIXTURE NO.
RZ 0.67 CM RIGHT BOUNDARY LOCATION

0IMOD EXTEPNAL MODERATOR INDEX

ZONE NUMBER 2
MZX 2 MIXTURE NO.
HZ 0.71 CM RIGHT BOUNDARY LOCATION
ADIOD EXTERNIAL MODERATOR INDEX

ZONE NIUMBER 3
MZX 3 MIXTURE NO.
RZ 0.81 CM RIGHT BOUNDARY LOCATION
XMOD EXTERNAL MODERATOR INDEX

ZONE SUMBER 4
MZX 6 MIXTURE NO.
PZ 0.95 CM PIGHT BOUNDARY LOCATION
XMOD EXTERNAL MODERATOR INDEX

ZONE NUMBER 5
MZX 12 MIXTURE NO.
RZ 1.07 CM RIGHT BOUNDARY LOCATION
(MOD EXTEP.NAL MODERATOR INDE:

PROGRAM VERIFICATION INFOPRMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

... PROGRAM: 000009

CREATION DATE: 03/08/96

VOLUME: Eng

LIBRARY: M: \DCALE43\WIIJ JT\EXE

PRODUCTION CODE: KENOVA

VERSION: 3.1

,JOBNAME: SCALE-PC

DATE OF EXECUTION: 11/12/027

TIME OF EXECUTION: 12:28:27

NAC.Intenationa ..66-.2
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TRIGA - PREF. FLOOD CANISTER

* N..UMERIC FARAMETERS

TME MAX':IMUM PROBLEM TIME (MIN) 170.00

TBA TIME PER GENERATION (MIN) 2.00

GEN NUMBER OF GENERATIONS 403

* NFN NUMBER PER GENERATION 10 00

- NSK NUMBER OF GENERATIONS TO BE SKIPPED 3

* BEG BEGINNING GENERATION NUMBER I

* RES GENERATIONS BETWEEN CHECKPOINTS 0

ID NUMBER OF EXTPA 1-D CROSS SECTIONS 1

NBK NEUTRON BANK SIZE 1025

'NB EXTRA POSITIONS IN NEUTRON BANK 0

+ -NFB FISSION BANK SIZE 1000

FB EXTRA POSITIONS IN FISSION BANE 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000

WTH WEIGHT HIGH FOR SPLITTING 3.0000

WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

RIID STARTING PRASIDOM NUMBER BB827100001

* NB8 NUMBER OF D.A. BLOCKS ON UNIT U 2'0c

NL8 LENGTH OF D.A. BLOCKS 04 UNIT 8 512

ADJ MODE OF CALCULATION FORWARD

÷ -,INPUT DATA WRITTEN ON RESTART UNIT NO

BINARY DATA INJTERFACE YES
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TRIGA - PREF. FLOOD CAN1ISTER

.LOGICAL PAPMITETERSP

RUN

FLX

SMU

MKU

CHU

F74U

MKH

CKH

FMH

HHL

AmX

XNS2

KAP

PKI

PID

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT NUMIBER

PRINT FINS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE NUMIER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT FISS PROD MATRIX BY HOLE NUMBER

COLLECT MATRI: BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT 1-D MIX.TURE X-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE ANGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA 1-D CROSS SECTIONS

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

IlO

NO

110

NO

NO

PLT

FD1

DUB

MKP

CKP

FMP

MICA

CKA

FMA

HAL

FAR

CAS

PAX

PWT

PGM

BUG

TRK

PLOT PICTUPE MAP(S)

COMPUTE FISSION DENSITIES

COMPUTE NU-BAR & AVG FISSION GROUP

COMPUTE MATRIX K-EFF BY UNIT LOCATION

COMPUTE COFACTOR K-EFF BY UNIT LOCATION

PRINT FISS PROD MATRIX BY UNIT LOCATION

COMPUTE MATRIX K-EFF BC ARRAY NUMBER

COMPUTE COFACTOR K-EFF BY ARRAY NUIMBER

PRINT FINS PROD MATRIX BY ARRAY NUMBER

COLLECT MATRIX BY HIGHEST ARRAY LEVEL

PRINT FIS. AND ABS. BY REGION

PRINT FA.R BY GROUP

PRINT XSEC-ALBEDO CORRELATION TABLES

NO

NO

YES

NO

NO

NO

NO

NO

NO

NO

NO -

NO -

NO

NO

NO

NO

NO

PRINT

PRINT

PRINT

PRINT

WEIGHT AVERAGE ARRAY

INPUT GEOMETRY

DEBUG INFORMATION

TRACKING INFORMATION

PARAMETER INIUT COMPLETED

........ 0) IO'S WERE USED READING THE PARAMETER DATA ........

TRIGA - PREF. FLOOD CANISTER

MIXING TABLE

NUMBER OF SCATTERING MIGLES = 2
CROSS SECTION MESSAGE THRESHOLD =3.0-G5

MIXTURE =
NUCLI DE

08/12/94
1040000

08/12/94
1 1192235

08/1,2/9 4
1092238l

08/121/94

MI"XTURE=
NUCL IDE

08/12/94

082013027
081-/94

,,2014000j
0812/94

2016000
08/ 12/94

080ý22000,
081/94
2024000

-1025055
08/1,/94

2026000
08/19/94

2 0 28000

202900l/

08e/I 2/94

MIXTURE =

ATOM-DENS.
6. 31470E-02

3.71450E-02

1.4641DE-03

7.6NI11E-05

2
ATOM-DENS.

3. 99G00E-04

2.66000E-04

1.703SIYE-03

2.20000E-05

1. 50000E-04

2.11510E-02

1.30600E-03

3.3820(0E-02'

2.88160E-02

5. 60R00E-04

DENSITY(G/CC)
WGT. FRAC.

1 .66819E-02

8.88318E-01

9.02502E-02

4.7500-4E-03

DENSITY G/CC)
WGT. FRAC.

9.89820E-04

1.48372E-03

9.88763E-03

1.451125E-04

1.48470E-03

2.2-7351E-01

1.493"5E-02

3.9044]E-01

3.45964E-01

7.4203IE-03

= 333 9
ZA AWT

1(01 1.0077

40000 91.2196

92235 235.L,441

92238 E38.8510

= 8.0325
ZA ANT

6008 1.0001

13027 26.9836

14000 t 8.1853

16000 32.0634

-SNYG 47.8793

24000 51.q957

SHYG5 54.1171

2600S 55.1447

28000 58.6872

290• 64.06

NUCLIDE TITLE
HYDROGEN ENDY/B-IV MAT I269/THPJI002

ZIRCONIUM ENDF/B-IV MAT 7141

UPJ.1T44U-25 ENDF/N-IV MAT 1241

UPGJIIUM-23N EIDF/B-IV MAT 12C2

NUCLIDE TITLE
CARBONO-22 ENDF/B-IV MAT 1274/THPM1065

AL-27 1193 218 GP 040375(5)

SILICO)? E)DF/Y-IV MAT 1194

SULFUR LE)DL ITAT 7020

TITTIJIU ENDF/B-IV MAT S286

CR 1191 2TENGP WT I/E P-3 293K SIGP=5H4 RE(042375)

MATIGAIIESE-55 ENDF/B-IV MAT 1197

IPRON ENDF/B-IV MAT 1192

NI 1]90 SIPNGP WT 1/E P-3 293K SIGP=5+4 REN042375)

COPPER ENDF/B-IV I-LT 1295

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

3 DENSITY(G/CC) = N. ¾T17E-20
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NUCLIDE
300'1001

0D/12/94
3008016

09/12/94

MIXTURE =
NUCLI D[E
40010[11

0/ 12/94
4008016

08/12/94
4024304

08/12/94
4025055

08/12/94

08/12/9 4

4028304
0 /12 /94

MIXTURE =
NUCLIDE
5024304

08/ 12/94
5025055

08/12/94
5026304

08/12/94

5028304

MIXTURE -
NUCL0DE
6013027

08/12/94

MIXTURE =
NUCLIDE
709200U1

09/12/94

MIXTURE =
NUCLIDE
0001001

08/112194

a0(08016
08/12/94

MIXTURE =
NUCLIDE
0001001

08/12/94
9008016

08/12/94

MIXTURE =
NUCLIDE

10001001'
08/12/94

10008010
08/12/94

1(1040 010
08/12/94

10092235
(0/112/94

1 C92233
08/12/94

MIXTURE =
NUCLIDE

11001001
08/12/94

1100901 ')
00/12/94

MIXTURE -
NUCLIDE

12001001
08/12/94

12000(C18
08/12/94

ATOM-DENS.
6. 709'E-22

3.33846E-22

ATOM-DENS-
4.07692E-22

3.33846E-22

8.65852E-03

8.62609E-04

2.94890E-02

3.83564E-03

5
ATOM-DENS.

1.74296E-02

1.73633E-03

5.93579E-02

7.72070E-02

WGT. FRAC.
1.119270-01

8.88073E-01

DEIJSITY(G/CC)
WGT. F9.AC.

2.92343E-22

2.25093E-21

1 . 9000 f'0E-0 1

1.99999E-02

r.95000E-01

9.50001E-02

DENSITY(G/CC)
WGT. FRAC.

1.900000E-01

1.99999E-02

6. 95000E-01

9.50001E-02

ZA AWT
1001 1.0077

8016 15.9904

= 9347
'A AWT

Inn1 1.0077

8010 15.9904

24000 51.9957

25055 54.9379

26000 55.8447

28000 98.6872

= 7.9200
ZA AWT

24000 51.0957

25055 54.9379

26000, 55.8447

28900 58.6872

NOCLIDE TITLE
HYDROGEN ENDF/B-IV 14AT 1269/THRMI002

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/TH2R91002

OXYGEN-l6 ENDF/B-IV MAT 1276

CR 1191 WT SS-304(1/EST) P-3 293K 0P=504(42375)'

MANGANESE-55 ENDF/B-IV MAT 1197

FE 1192 WT SS-304(1/EST) P-3 293K SP=504(423751'

NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

NUCLIDE TITLE
CR 1191 WT SS-3041/0EST) P-3 293K SP=5+4(423751'

MAPIOANESE-55 ENDF/B-IV MAT 1197

FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(422750'

NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4(423750'

NUCLIDE TITLE
AL-27 1193 218 GP 040375(5)

NUCLIDE TITLE
PB 1288 218NGP 042375 P-3 293K

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THRI1002

OXYGEN-16 ENDF/B-IV MAT 1276

6 DENSITY(G/CC) = 2.7020
ATOM-DENS. WGT. FRAC. ZA AWT

6.03066E-02 1 . 000000E+00 13027 26.9818

7 DENIEIT'i (G/CCU = 11.344
ATOM-DElS. WGT. FRAC. ZA AWT

3.29690E-02 1.00000E+00 82000 207.2100

UPDATED0

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED,

UPDATED

UPDATE2'

UPDATED

UPDATED'

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED'

UPDATED

UPDATED

UPDATED

U0DATED

UPDATED

UPDATED

UPDATED

UPDATED

8
ATOM-DENS.

0.60712E-21

3.33846E-22

9
ATOM-DENS.

6.67692E-22

3. 33846E-22

10
ATOM-DENS.

6.131E_3-02

2.79665E-02

6. 0230E-02

24.37730E-04

1.23540E-05

11

ATOM-DENS.
6.967692E-02

3.33t46E-02

12
ATOM-DEN0S.

6. 67692E-22

3.33246E-22

DENSITY(G/CC)
WGT. FRAC.

1.11927E-01

8.89073E-01

DENSITY(G/CC)
WGT. FRAC.

1.11327E-01

8.88073E-01

DENSITY(G/CC)
WGT. FRAC.

S.94010E-02

3.90324E-01

4.090010-01

4.97705E-02

'. 1 . 4cE-03

D0ISI(TY2G/CC)
WGT. FRAC.

1.11927E-01

0.8t0 74E-01

DENSITY(G/CC)
WGT. FRAC.

1.1127E-01

8.80 073E-01

= 0.99817E-20
ZA AWT

1001 1.0077

8016 15.9904

= 0.99817E-20
ZA AWT

1001 1.0077

8016 15.9904

= 1.8643
ZA AWT

1001 1.0077

8016 15.9904

40000 91.2196

92235 235.0441

92,38 230.0510

= 0.99817
ZA AWT

1001 1.0077

0016 15.9904

= 0.99817E-20
ZA AWT

1001 1.0077

8016 10.9904

14UCLIDE
HYDROGEN

OX"YGEN-16

NUCLIDE
HYDROGEN

OXYGEN-16

Z1RCONIUI

UP-AN.I UM-235

UR'AJIIUM-238

NUCLIDE
HYDROGEN

OXYGEN-16

NUCLIDE

HYDROGEN

OXYGEN-16

TITLE
ENDF/B-IV MAT 1269/TH241002

ENDF/B-IV MAT 1276

TITLE
ENDF/B-IV MAT

ENDF/B-IV MAT

ENDF/B-IV l4AT

ENDF/B-IV MAT

ENDF/9-IV MAT

1269/TH841002

1276

7141

1261

1202

TITLE
ENDF/B-IV MAT 12G9/THPM1002

ENDF/B-IV MAT 1270

TITLE
ENDF/B-IV MAT 1269/THRM1002

ENDF/B-IV MAT 1276

1001001
000 1001
41 I1,2 01-1

,001001
1'' 01 030) 1
11 1Cl 001
17Uc1001

008012
200('16

HYDROGEN
HYDROGEN
HYZDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYýDROGEN
H'I DROGEN
CA2,RON- 12
0O: ý GEN - 16

ENDF/B-IV MAT 1269/TH001002
ENDF/B-IV MAT 1269/THP241002
ENDF/B-IV MAT 1269/TH2041002
ENDF/B-IV MAT 1269/THP211002
ENDF/B-IV MAT 1269/THP2M1002
ENDF/B-IV MAT 1269/THP.1002
EiDF/B-IV MAT 1269/THP141002
ENDF/B-1V MAT 1269/TH22M1002
ENDF/B-IV MAT 1274/THRM2065
ENDF/B-IV MAT 1276

UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/q4
UPDATED 00/12/04
UPDATED 08/12/94
UPDATED 08/12/q4
UPDATED 08/12/04
UPDATED 08/12/q4
UPDATED 08/12/04
UPDATES 0,/12/q4
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400W)016 OXYGEN- 6 ENDF/B-IV MAT 1276
8006016 OXYGEN-16 ENDF/B-IV MAT 1276
9008016 OXYGEI)-16 ENDF/B_-IV MAT 1276

10008016 OXYGEI- 16 00DF/B-IV MAT 1276
11008016 OXYGEN-16 ENDF/B-IV MAT 1276
12008016 OX'/ GENI-16 ENDF/B-IV IIAT 127r
2013027 AL-27 1193 218 GP 0403750()
6013027 AL- 7 1193 218 GP 040375(5)
201400 SILICON E2DF/B-IV MAT 1194
201601) SULFUR LESOL MAT 7020
20221000 TITANIUM4 ElIDF/B-IV MAT 1266
2024000 CR. 1191 218)0G P WT I/E P-3 293K SIGP=5+4 RE(042375)
4024304 CR 1191 WT 00-304 (1/EST) P-3 293K SP-5+4 (42375)
5024304 CR 1191 WT SS-304 (1/EST) P-3 293K SP-5+4(42375)'
202-050 MA54GANES6-55 ENDF/6-IV MAT 1197
4025005 MAN GANAESE-55 ENDF/6-IV MAT 1197
0025055 MAJGANESE-55 ENDF/B-IS MAT 1197
2020000 18R01 ENDF/B-IV MAT 1192
40260304 FE 1192 WT SS-304)I/EST) P-3 293K' SP=5+4(42370)
0026304 FE 1192 WT SS-304 (1/EST) P-3 293K 06=5+4 (42370)'

2028020 NI 1180 210GP WT 1/ P--3 293K 2IGS=0+4 RE(042370)
40283014 141 1190 WT SS-304(1/EST) P-3 293K S0-5+4(42375)'

5028304 NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4 (423750'
2029000 COPPER ENDF/B-IV MAT 1295
1040000 ZIRCONIUM ENDF/B-IV MAT 7141

10040000 ZIRCOI)IUM ENDF/B-IV MAT 7141
7082000 PB 1288 218NGP 042375 P-3 293K
1092235 URAIIIUI4-235 ENDF/B-IV MAT 0261

10092235 URANIIUM-235 EI)DF/B-IV MAT 1261
1092238 U6,AIIIUM-238 EDDF/B-IV MAT 1262

10092238 UPAI4IU4M-238 E))DF/B-IV MAT 1262

UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UFDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/04
UPDATED 08/12/04
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 0/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED (08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 09/12/94
UPDATED 09/12/94
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* TRIGA - PREF. FLOOD CANISTER

.. *..* ....... I ........... * . *......... .. A T........ . L O........R I..... . .......................... . ...

. . . .. . . . . . . . . . . . . . . . . . . . . . . . ...... ... . . . . . . .. . . . . . .
... ~~......* ADDITIONAL INFOR.MATION ......* "*

NU4BER OF ENERGY GROUPS 27

NO. OF FISSION SPECTRUM SOURCE GROUP 1

NO. OF SCATTERING ANGLES IN XSECS 2

ENTRIES/NEUTRON IN THE NEUTRON BANK 26

ENTRIES/NEUTRON IN THE FISSION BANK 19

NUMJBER OF MIXTURES USED 11

NUMBER OF BIAS ID'S USED 1

NUMBER OF DIFFERENTIAL ALBEDOS USED 0

TOTAL INPUT GEOMETRY REGIONS 91

NUMBER OF GEOMETRY REGIONS USED 67

LARGEST GEOMETRY UNIT NUMBER 450

LARGEST ARRAY NUMBER 13

USE LATTICE GEOMETRY

GLOBAL ARpAY NUMBER

NUMBER OF UNITS IN THE GLOBAL X DIR.

NUMBER OF UNITS IN THE GLOBAL Y DIR.

NUMBER OF UNITS IN THE GLOBAL Z DIR.

USE A GLOBAL REFLECTOR

USE NESTED HOLES

NUMBER OF HOLES

MARIMUM HOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAXIMUM ARPAY NESTING LEVEL

YES

IS

1

7

YES

YES

140

4

YES

7

BOUNDARY CONDITION MIR -X BOUNDARY CONDITION MIR

+Y BOUNDARY CONDITION MIR -Y BOUNDARY CONDITION MIR *

+Z BOUNDARY CONDITION MIR -Z BOUNDARY CONDITION MIR
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* ARAY UNITS INI UNITS IN UNITS IN NESTING -

NIUMBER X DIR. Y DIR. Z ['SR. LEVEL

1 3 1 2

3 1 3 1 2

20 GLOBAL 1 2 7 1

41 1 5 1 2

42 1 3 1

........ 0 IO'S WERE USED LOADING THE DATA ........

NAC International 6.6.6-133



NAC-LWT Cask SAR
Revision 43

January 2015

MEDIA BIAS
NUN I DREIOT IN

TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT I -----

TRIGA FUEL (SMEARED)

I CYLINDER 10 1 RADIUS = 3.9623 +Z = f0,959 -Z - 1. 0000E-03 CENTERLINE IS AT X 0. 00000 Y = 0.00000

UNIT 5 -----

3.38 IN WIDTH / 0.26 IN4 THICKNESS DIVIDER CENTER STACK (SEALED)

1 CUBOID 5 1 +X = 4.2672 -X = -4.2672 +Y = 0.71120

UNIIT 6

3.38 IN WIDTH / 0.24 IN THICKNESS DIVIDER OUTSIDE STACK (SEALED)

I CUBOID 5 1 +X = 4.2672 -X = -4.2672 +Y = 0.60960

-Y = 0.00000 +Z

-Y = 0.00000 +Z

74.290

74.290

-Z = -6.2550

-z = -8.25H0

UNIT

SEALED CANISTER

1 CYLINDER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

11 1 RADIUS =

I AT X =

5 1 RADIUS =

3 1 PADIUS =

3.9624

0.00000

4.1275

4.1275

+Z

Y

+Z

= 60.960

= 0.00000

= 63.500

= 74.290

-Z

-z
-Z

-Z

0'. 0"3000

0. 00000

-1.2700

-8.2250

CENTERLINE IS AT X

IS UNIT NUMBER

CENTERLINE IS AT X

CENTERLINE IS AT X

0.00000

0.00000

Y = 0.00000

Y 0. 00000

0. 000Cr:0

UNIT 10

TRIGA ELEMENTS IN TOP OF 3.38 IN X 3.38 IN OPENING (SEALED)

I CUBOID 3 1 +X = 4.2672 -X = -4.2672

HOLE NUMBER 2 AT K = 0.00000 Y = 0.132970

Y= 4.2672 -Y = -4.2672

Z- 0.001[00 IS UNIT NIUMBER

74.290 -Z = -8.2550

UNIT 11

TRIGA ELEMENTS IN BOTTOM OF 3.38 IN X 3.38 IN OPENING (SEALED)

I CUBOID 3 1 +X = 4 .272 -x = -4.2672 +Y - 4.2672 -Y = -4.2672 +7 74.290 -Z = -8.1550

HOLE IIJMBER 3 AT X = 0.0n000 Y =-0.13970 Z = 0.00000 IS UNIT NUMBER 7
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TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION NUM ID

UNIT 12

TRIGA ELEMENTS IN BOTTOM RIGHT OF 3.38 IN X 3.38 IN OPENING (SEALED)

1 CUBOID 3 1 +2 = 4.2672 -x = -4.2672 +Y = 4.2872

HOLE NIUIBER 4 AT X = 0.13970 Y =-0.1397f Z = 0.00000

-Y = -4.2672

IS UNIT NUMBER

+ = 74. 20

7

-2 = -8.2B5D

UNIT 13

TRIGA ELEMENTS IN TOP RIGHT OF 3.38 IN X 3.38 IN OPENING (SEALED)

1 CUBOID 3 1 +X = 4.2672 -X = -4.2672 +Y = 4.2672 -Y = -4.2672 +Z = 74.290

HOLE NUM4BER 5 AT X = 0.13970 Y = 0.13970 Z = 0.00000 IS UNIT NUMBER 7

-Z = -8.2550

UNIT 14

TRIGA ELEMENTS IN BOTTOM LEFT OF 3.38 IN X 3.38 IN OPENING (SEALED)

1 CUBOID 3 1 +; = 4.2672 -X = -4.2672 +Y = 4.2672

HOLE NUMBER E AT X =-0.13970 Y =-0.13970 Z = 0.00000

UNIT 15 -----

TRIGA ELEMENTS IS TOP LEFT OF 3.38 IN X 3.3R IN OPENING (SEALED)

1 CUBOID 3 1 +X = 4.2672 -X = -4.2672 +Y = 4.2672

HOLE NUMBER 7 AT X =-0.13970 Y = 0.13970 Z = 0.00000

UNIT 16 8 ----

TRIGA BASKET 3.28 IN .K 3.38 IN CENTER OPENING (SEALED)

1 CUBOID 3 1 +5 = 4.2b72 -x = -4.2672 +Y = 4.2672

-Y = -4.2672 +Z =

IS UNIT NUMBER 7

-Y = -4.2672 +Z =

IS UNIT NUMBER 7

74.290 -Z = -8.2550

74.290 -Z = -8.2550

-4.1672 +2 = 74.-90 -Z = -8.2550

CENTER COLUMiN OF THREE

I ARPAY NUMBER 1

2 CUBOID 5

----- UNIT 20

OPENINGS W1/ 0.28 IN PLATE (SEALED)

+x = 4.2672 -X = -4.2672

1 +5 = 4.9784 -X = -4.9784

EXTERNAL TO LATTICE 1

+Y = 13.513

+Y = 14.224

-Y = -13.513 +Z = 74.290 -Z = -8.2550

-Y - -14.224 +2 = 74.'90 -2 = -8.2550
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TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION NUM ID

----- UNIT 21 EXTERNAL TO LATTICE 2 -----

LEFT OUTSIDE COLUl2.J OF TWO OPENINGS W1 0.12 IN PLATE (SEALED)

1 ARRAY NTUMBER 2

2 CUBOID 5 1

+x = 4.2672 -X = -4.2672 +. = 8.8392

+X = 4.2672 -:: = -4.5720 +Y = 9.1440

-Y = -8.8392 +z

-Y = -9.1440 +Z

74.290

74.290

-Z = -8.2550

-Z = -8.2550

- UNIT 22 EXTERNAL TO LATTICE

IN PLATE (SEALED)

3 --- --

RIGHT OUTSIDE COLUMIN OF TWO OPENINGS WH 0.12

1 ARRAY NUMBER 3

2 CUBOID 5 1

NAC-LWT TRIGA BASKET (SEALED)

+X - 4.2672 -X = -4.2672

= 4.5720 -X = -4.2672

+Y = 8.8392 -Y = -8.8392 +Z = 74.290 -Z = -8.2550

+Y = 9.1440 -Y = -9.1440 +Z = 74.290 -Z = -8.2550

UNIT 30

1 CYLINDER

2

3

4

5

6

7

HOLE NUMBER

HOLE NUMBER

HOLE NUIMBER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CUBOID

3 1 PADIUS = 17.100

e AT X = 0.0000

9 AT X = -9.2457

10 AT X = 9.2457

5 1 RADIUS = 18.910

7 1 RADIUS = 33.465

5 1 RADIUS = 3r.519

8 1 RADIUS = 49.223

5 1 RADIUS = 49.822

9 1 +X = 49.822

+Z = 74.290

Y = 0.00000

Y = 0.00000

Y = 0.00C100

+Z 74 . 930

+Z = 74 . 930

+Z = 74.930

+z 74.930

+Z = 74.930

-- = -49.822

-Z =

Z=

Z2=

-Z =

-Z =
-Z =

-Z =

-Z=

-Z=

+y

-8. 21550

0.00000

(.00000

-8. 8900

-8.8900

-8.8900

-8.8900

-8.8900

49. 822

CENTERLINE IS AT

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

-Y - -49.822

X= 0.00000

20

21

X - 0.00000

x= 0.00000

X= 0.00000

A = 0.00000

x 0.00000

+Z= 74.93c

y

y=

-Z=

Y = 0.0000

0.00000

0.00000

0.O00000

0.00000

0.0000o

-8. 089'0

UNIT 41 ----

TRIGA FUEL ELEMENT

I CYLINDER

2 CYLINDER

3 CYLINDER 4

1

1

1

RADIUS

RADIUS

PADIUS

0.67310

0. 71120

0. 71120

+z = 28.575

+Z = 28.575

+z = 43.480

-Z

-Z

-428.575

-28.575

-33.040

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

X

0. )0000

0. 00000

0. 0000U

Y =

y0=

y =

0. 00000

0. 00000
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REGION

TRIGA - PREF. FLOOD CGADISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
SUIM ID

--- H- UNIT 45

DIVIDES CENTER STACK

1 CUBOID +E - 4.2,67' - _ = -4.2672 +Y - 0.71120 -Y = 6.7... .. - 43.401 -- - -32.040

UNIT 46

DIVIDER OUTSIDE STACK

I CUBOID 5 1 +2 = 4.2672 -X - 4.2672 +Y = (S0.E0S 0.00008 +Z = 43.466 -Z - -33.040

UNIT 80

SIMPLIFIED LID

1 CYLINDER

- CYLINDER

3 CUBOID

STRUCTURE NAC-LWT

5 1 RADIUS

9 1 RADIUS

9 1 +:

36.519

49.622

49.822

+Z

+Z

14.135

14.135

-49.822

-Z

-Z

+ Y

-14. 135

-14.135

49. 622

CENTEPLINE IS AT X

CENTERLINE IS AT X

-Y = -49.622 +2

S. 080000

0I. ,I :00:0

14.135

0.0000

0. 00000

-14.135

UNIT 81

SIMPLIFIED CASK

S 'YLINIDER

CS LINiDER

3 CYLINDER

4 5UBOID

BOTTOM STRUCTURE lJAC-LWT

7 1 RADIUS = 26.353

5 1 RADIUS = 3C.616

9 1 RADIUS = 49.622

9 1 +2 = 49.x22

+Z

+Z

+Z

3.8100

13. 970

13.970

-49.822

-Z

+Yj

-3.P100

-12. 7c'')

-12.760

469.22

'EJTERLINE IS

CENTERLINE IS

CENTERLINE IS

-Y - -49.d22

AT

AT

AT

0. r"000

u.6000

13.96u

Y

Y

Y

-7

0.00500

-2. 7000

-12.,700c

---- UNIT 82 EXTERNAL TO LATTICE 20

STAGK OF 5 BASKETS IN CASK

1 AREAY NUMBER 2" +H - 49.82 -X= -49.822 +Y - 46.622 -Y = -46.622 +7 220.67 -2 --221.30

UNIT 411

TRIGA FUEL ELEDIENTS

1 CGLINER10

HOLE IJBER

2 CYLINDER

IN AL TUBE, RIG

3 1 RADIUS -

12 AT X -

6 1 RADIUS =

0.80519 +2

9.39008E-02 Y

6.95250 +1

43. 480

'1.00000

43. 480

-33.040

0. 000 0

-33.040

CENTERLINE IS AT

IS UNIT IITB.BER

CENTEELIIJE IS AT

X - AO. 00,i00

41

=, -6.6666O0

Y= 0.66600

'f= 0. CO060O
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REGIFON

TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCHIPTIOU FOR THOSE UNITS UTILIZED IN THIS FROBLEM
NUM I D

UNIT 412

TRIGA FUEL ELEMENTS

I CYLINDER

HOLE NUIMBER

2 CYLINDER

TRIGA FUEL ELEMENTS

S CYLINDER

HOLE NUMBER

- CYLINDER

IN AL TUBE, LEFT

3 1 PADIUS - 0.8051m

13 AT X -- 9. 38O00E-

S I RADIUS = 0.95250

73 = 43.480 -Z

Y " . o0r0) 2

4Z - 13.480 -Z = -33.040

CENTERLINE IS AT

IS UNIT NU1BER

CENTERLINE IS AT

41

X - 0.00000

Y = u.'CuOU0

Y = 0.0000

UNIT 413 -

IN AL

3 1

14

6 R

TUBE, TOP

RADIUS = D.H81518

AT X = 0.00000

HADIUS = 0.95250

TUBE, BOTTOM

RADIUS 0.&0518

AT X - 0.00000

RADIUS = D.5_5n

+Z

Y

+Z

43.48') -Z

9.38000E-02 Z

43.480 -Z

-33.1040

= 0.5030R

= -33.0IR

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

X = 0. 00000

41

= -RO.SUR0

y = 0.00000

y = .00S00'

UNIT 414

TRIGA FUEL ELEMENTS IN AL

1 CYLINDER 3 1

HOLE NUMBER 15

- CYLINDER 6 1

+Z

Y

+Z

43.430 -Z = -33.040

=-9.3800OE-02 Z - 0.00000

4 3.4x0 -Z - -33.04(R

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

X = 0.00000

41

= 0.00000

Y - 0.00000

Y = 0.0000

.- UNIT 4 15

TRIGA FUEL ELEMENTS

1 CYLINDER

HOLE NUIMBEER

- CYLINEDER

TRIGA FUEL ELEMENTS

1 CYLINDER

HOLE NUMBER

2 CYLINDER

IN AL TUBE, TOP RIGHT

3 1 R•ADIUS = .ý0051b

15 AT X = 6.6'RU0E-

6 RADIUS = U. 95250
+, 43.48,

-Z = -3.040

3 = 0.300w00

- --3. 040

CENTERLINE IS AT

IS UNIT NU-BER

CENTEPLINE IS AT

= 0.1)00000

41

=4 - ' '0'I'00UU Y 0.000

UNIT 416

IN AL TUBE, TOP LEFT

3 1 RADIUS = ,.80518

17 AT X =-0. S2000E-02

6 1 RADIUS -0.95250

+Z

Y

+7

43.480

0.620020E-02

43.4800

-33.040

0. CRC'00

-3 040'

CENTERLINIE IS AT

IS UNIT NUMIBER

CENTERLITIE IS AT

= -0I. 0000

41

H= 0.00000

= 0.05000

= 3. (l0(~I)ii
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MEDIA BIAS
HUM I DREGION

TRIA - PREF. FLOOD CANISTER

GEOMETRY ,ESCRIPTION FOP, THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT 417 -----

TBIGA FUEL ELEMENTS IN AL TUBE, BOTTOM RIGHT

1 CYLINDER 3 1 RADIUS = 0.80518 +Z = 43.480 -Z = -33.040

HOLE NUMBER 10 AT N = B.6BO00E-02 Y =-6. 6OOOE-02 Z = 0.00000

2 CYLINDER 6 1 RADIUS = 0.95250 +Z = 43.480 -Z = -33.040

----- UNIT 418 ----

TBIGA FUEL ELEMENTS IN AL TUBE, BOTTOM LEFT

1 CYLINDER 3 1 RADIUS = 0.80518 +Z = 43.480 -Z = -33.040

HOLE NUMBEB 19 AT X =-6.62000E-02 Y =-6.62E000E-02 Z = 0.00000

2 CYLINDER 6 1 RADIUS = 0.95250 +Z = 43.480 -Z = -33.040

CENTERLIE IS AT N = 0.0000

IS UNIT NUMBER 41

CENTERLINE IS AT X 0 0.00000

Y = 0.00000

Y 0).0(00000

CENTERLINE IS AT N = 0.30000)

IS UNIT NUMBER 41

CENTERLINE IS AT N = 0.00000

Y = 0.00000

Y = 0.00000
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MEDIA BIAS
NUM IDREGION

TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IlN THIS PROBLEM

----- UNIT 421 -----

AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, BOTTOM OPENING

1 CUBOID 3 1 -X = 4.1529 -` = -4.1529

HOLE NUMBER 36 AT X = -2.e576 Y = -2.857C

HOLE NUMBER 37 AT 2 =-0.9525U Y = -2.8576

HOLE NUMBER 35 AT X = 0.95250 Y = -2.8576

HOLE NUMBER 29 AT X = 2.8576 Y = -2.8576

HOLE NUMBER 40 AT 2 = -2.8576 Y =-0.95250

HOLE NUMBER 41 AT X =-0.95250 Y =-0.95250

HOLE NUMBER 42 AT X = 0.95250 Y =-0.95250

HOLE NUMBER 43 AT S = 2.8576 Y =-0.95250

HOLE NUMBER 44 AT S = -2.8576 Y = 0.95250

HOLE NUMBER 45 AT X =-S.95250 Y = 0.95250

HOLE NUMBER 46 AT X 0.95250 Y = 0.95250

HOLE NUMBER 47 AT X = 2.8576 Y = 0.95250

HOLE NUMBER 48 AT S = -2.8576 Y = 2.8576

HOLE NUMBER 49 AT X =-0.95250 Y = 2.8576

HOLE NUMBER 50 AT X = 0.95250 Y = 2.8576

HOLE NUMBER 51 AT X = 2.e576 Y = 2.8576

2 CUBOID 3 1 +: = 4.1529 -X = -4.1529

+Y = 4.1529 -Y - -4.1529 +Z = 43.480 -Z = -33.040

Z = 0.00000 IS UNIT NUMBER 415

Z = 0.00000 IS UNIT NUMBER 413

Z = 0.00000 IS UNIT NUMBER 413

Z = 0.00000 IS UNIT NUMBER 416

Z = 0.00000 IS UNIT NUMBER 411

Z = 0.00000 IS UNIT NUMBER 415

Z = 0.00000 IS UNIT NUMBER 416

Z = 0.00000 IS UNIT NUMBER 412

Z = 0.00000 IS UNIT NUMBER 4I1

7 = 0.00000 IS UNIT NUMBER 417

Z = 0.00000 IS UNIT NUMBER 418

Z = 0.00000 IS UNIT NUMBER 412

Z = 0.00000 IS UNIT NUMBER 417

Z = 0.00000 IS UNIT NUMBER 414

Z = 0.00000 IS ULIIT NUMBER 414

Z = 0.00000 IS UNIT NUMBER 418

+Y = 4.1529 -Y - -4.1529 +Z = 43.480 -Z = -33.040
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MEDIA BIAS
NUM I DREGION

TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT 422 -----

AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, TOP OPENING

I 0UBOID 3 1 +X = 4.1529 -:': = -4.1529

HOLE NUMBER 52 AT X - -2.6576 Y = -2.8576

HOLE NUMBER 53 AT K =-0.95250 Y = -2.8576

HOLE N4UMBER 54 AT X = 0.95250 Y = -2.F576

HOLE NUMBER 55 AT X = 2.857r Y = -2.6576

HOLE NUMBER 56 AT X = -2.8576 Y =-0.95250

HOLE NUMBER 57 AT Z =-0.95250 Y =-0.95250

HOLE NUMBER 58 AT Y = 0.95250 Y =-0.95250

HOLE NUMBER 59 AT X = 2.8576 Y =-0.95250

HOLE NUMBER 60 AT X = -2.8576 Y = 0.95250

HOLE NUMBER 6E AT X =-0.9525, Y = 0.95250

HOLE NUMBER 62 AT X = 0.95250 Y = 0.9525,5

HOLE NUMBER 63 AT X = 2.8576 Y = 0.95250

HOLE NU•PBER 64 AT X = -2.8576 Y = 2.8576

HOLE NUMBER 65 AT X =-0.95250 Y = 2.8576

HOLE NUMBER RH AT X = 0.95250 Y = 2.8576

HOLE INUMBER 67 AT ' = 2.8576 Y = 2.8576

2 CUBOID 3 1 +X = 4.1529 -x = -4.1529

+Y = 4.1529 -Y = -4.1529 +Z = 43.4810 - = -33.04u

Z = 0.00000 IS UNIT NUMBER 415

Z = 0.0Uo0U IS UNIT NUMBER 413

Z = 0.00000 IS UNIT NtUMBER 413

Z = 0.00000 IS UNIT NUMBER 410

Z = 0.00000 IS UNIT NUMBER 411

Z = 0.00000 IS UNIT NUMBER 415

Z = 0.00000 IS UNIT NUMBER 416

Z = 0.00700 IS UNIT NUMBER 412

Z = 0.00000 IS UNIT NUMBER 411

Z = 0. OSS.i) IS UNIT NU14BER 417

, = 0.00000r, IS UNIT NUMBER 418

Z = C.00000 IS UNIT NUM4BER 412

Z = 0.00000 IS UNIT NUMBER 417

Z = 0.00000 IS UNIT NUMBER 414

Z = 0.00000 IS UNIT NUMBER 414

Z = 0.00000 IS UNIT NUMBER 418

'Y = 4.1529 -Y = -4.1529 +Z = 43.480 -Z = -33.040

0
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MEDIA BIAS
NU4 I DREGION

TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOP THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT 423 -----

AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, BOTTOM LEFT OPENING

1 CUBOILD 3 1 +; - 4.1520 -y = -4. 1529

HOLE NUMBER 68 AT X - -2.8576 0 = -2.8576

HOLE NUMBEE 69 AT X =-0.95250 Y = -2.8576

HOLE NUMBER 70 AT X = 0.95250 Y = -2.8576

HOLE NUMBER 71 AT , = 2.8576 Y = -2.8576

HOLE NUMBER 72 AT X = -2.8576 Y =-0.95250

HOLE NUMBER 73 AT X =-0.95250 Y =-0.95250

HOLE NUMBER 74 AT X = 0.95250 Y =-0. 95250

HOLE NIUMBER 75 AT >- = 2.8576 Y =-0.95250

HOLE NUMBER 76 AT X -2.8576 Y = 0.95250

HOLE NUMBER 77 AT X -- 0.95250 Y = 0.95250

HOLE NUMBER 78 AT X = 0).95250 Y = 'D.35205

HOLE NIUMBER 79 AT X = 2.8576 Y = 0.95250

HOLE NUMBER 80 AT = -2.8576 Y = 2.8576

HOLE IlUMBER 81 AT X =-0.95250 Y = 2.8576

HOLE NUI-RER 05 AT X = 0.95250 Y = 2.8576

HOLE NUMBER 83 AT X = 2.8576 Y = 2.8576

CUBOID 3 1 +- - 4.1529 -9 = -4.1529

+Y = 4.1529 -Y = -4.1529 Z = 43.480 -Z = -33.040

Z = 0.00000 IS UNIT NUMBER 415

Z = 0.00000 IS UNIT NUMBER 413

Z = 0.00000 IS UNIT NUMBER 413

Z = 0.0000B IS UNIT NUMBER 416

Z = 0.00000 IS UNIT NUMBER 411

Z = O.0O000 IS UNIT NUMBER 415

Z = 0.00000 IS UNIT NUMBER 416

Z = 0.0(D000 IS UNIT NUMBER 412

Z = 0.00000 IS UNIT NUMBER 411

Z = 0.00000 IS UNIT NUMBER 417

= 0.0600S IS UNIT NUMBER 418

Z = 0.00000 IS UNIT NUMBER 412

Z = 9.00000 IS UNIT NUMBER 417

Z = 0.00000 IS UNIT NUMBER 414

Z = 0.00000 IS UNIT NUMBER 414

Z = 0.00000 IS UNIT NUMBER 418

+Y = 4.1529 -Y = -4.1529 +Z = 43.480 -Z = -33.040
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MEUDIA BIAS
NUM I E,REGION

TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT 424 -----

AL TUBES WITH TRIGA

1 CUBOID

HOLE NIUMBER

HOLE NUMBER

HOLE NU`MBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

2 CUBOID

FUEL,

3 1

84

85

86

87

88

89

90

91

93

94

95

96

97

98

99

IN FUEL INSERT, TOP

S4. 1529

AT X = -2.8576

AT X =-0.95250

AT X = 0.95250

AT X = 2.8570

AT . = -2.68516

AT X =-0.95250

AT X = 0.95250

AT X = 2.8576

AT X = -2.857B

AT z =-). 9525o

AT X = 0.95250

AT X = 2.8576

AT X = -2.8576

AT X =-0.95250

AT "[ = 0.95250

AT X = 2.8£76

LEFT

-

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y0

Y

S

OPENING

= -4.1529

= -2.8576

= -2.857C

= -2.8576

= -2.8576

=-0. 95250

=-0. 95250

=-0. 95250

=-0. 5250

0.-5250

= 0.95250

= 0.98250

= 0.95250

= 2.8576

= 2.8576

- 2.8576

= 2.857C

+U

z

z

z

z

S

4.1529

0.00000

0. 00000

c. 0n000

0. 00000

0. 00000

0. 00000

0.00000

N. 000,00

0.00000

0.00000

0. 00000

0.00O000

0.00000

0.00000

0.00000

0000

-Y = -4.1529

IS UBIT NUMBER

IS UNIT NUMBER

IS UNIT NLUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUI4BER

IS UNIT NUMBER

IS UNIT NU4BER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NM4BER

+Z = 43.480

415

413

413

416

411

415

416

412

411

417

418

412

417

414

414

418

-Z = -33.040

3 1 +5 = 4.1520 -S = -4.1529 +5 - 4.1529 -Y = -4.1529 +1 = 43.480 -Z = -33.040
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TRIGA - PREF. FLOOD CAN'ISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEMMEDIA BIAS
NUM I DREGION

----- UNIT 425

AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, BOTTOM RIGHT OPENING

1 CUBOID

HOLE NUMBER

ROLE NUM4BER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBEP

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

- CUBOID

3

100

101

102

103

104

105

106

107

18R

109

110

I1

112

113

114

115

1 to = 4.1529

AT 0 = -2.8576

AT X =-0.95250

AT X = 0.95250

AT / = 2.8576

AT Z0 -2.8576

AT X =-0.952511

AT X = 0.q5250

AT X = 2.8576

AT 'X -2.857r

AT 0 =-0.95I50)

AT X = 0.95250

AT X = 2.8576

AT X = -2.8576

AT X =-0.95250

AT X = 0.95250

AT X = 2.e576

-X = -4.1520

Y = -2.8576

Y = -2.8576

y = -2.8576

Y = -2.8576

Y =-S.95250

Y =-0.95250

Y =-0.95250

Y =-0.95250

y 06.95-50

Y - 0.95250

Y = 0.95250

Y = 0.95250

Y= 2.8576

Y = 2.8576

y = 2.8576

Y= 2.857R

+5

1=

1=

0=

0=

0=

4.1529

0.O00000

0.00000

0. 00000

0.00000

0.00000

0.00000

0.00000

0.00000

0. 00000

0.00000

0.00000

0. 0000

0.00000

0.00000

0.00000

0.00000

-Y = -4.1529

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NIUI4BER

+Z = 43.480

415

413

413

416

411

415

416

412

411

417

418

412

417

414

414

411

-Z = -33.040

3 1 +X = 4.1529 -X = -4.1529 +Y = 4.1529 -Y = -4.1529 +Z = 43.480 -Z = -33.040
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TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEMMEDIA BIAS
HUM II)REGION

----- UNIT 426

AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, TOP RIGHT OPENING

S CUBOID 3 1

HOLE NUMBER 116

HOLE NUMBER 117

HOLE NUMBER 118

HOLE NUMBER I19

HOLE NUMBER 120

HOLE NUMBER 121

HOLE NUMBER 122

HOLE NUMBER 123

HOLE NUMBER 124

HOLE NUMBER 125

HOLE NUMBER 126

HOLE NUMBER 127

HOLE NUMBER 119

HOLE NUMBER 129

HOLE NUMBER 130

HOLE NUMBER 131

2 CUBOID 3 1

+3 = 4.1529

AT N = -2.857C

AT X =-O.95250

AT 3 = 6.95250

AT 2 = 3.8576

AT X = -2.8576

AT X =-0.95250

AT X = 0.95250

AT x 2.8576

AT 3 = -2.8576

AT X =-0.95250

AT X = 0.95250

AT 3 = 2.8576

AT X = -2.8576

AT X =-13.95250

AT X = 0.95250

AT 3 = 2.8576

+> = 4.1529

-X = -4.1529

Y= -2.857C

Y =-2 .857r

Y= -2.8576

Y= -2.8576

Y =-0.95250

Y =-0.95250

Y =-9.H5250

Y =-0.95250

Y = 0.95250

Y = 0 .95250

Y = 0.95250

Y = ).95250

Y= 2.576

Y= 2.8576

Y = 2.8576

Y = 2.8576

-X = -4.1529

+Y = 4.1529

z= 0.30000

z - 0.00000

Z = 0.00000

Z 0.500'00

Z = 0,00000

Z = 0.00000

Z = 0.00000

Z - 0.00000

Z - 0.500000

Z - 0. )0000

Z = 0.00000

Z = U.00000

Z 0 O. 0 00 -00

S - 00000

Z = 0.00000

O = 0.0D0000

+Y - 4.15-9

-Y = -4.1529 +Z = 43.480

IS UNIT NUMBER 415

IS UNIT NUMBER 413

IS UNIT NUMBER 413

IS UNIT NUMBER 416

IS UNIT NUMBER 411

IS UNIT NUMBER 415

IS UNIT NUMBER 416

IS UNIT NUMBER 412

IS UNIT NUMBER 411

IS UNIT NUMBER 417

IS UNIT NUMBER 418

IS UNIT NUMBER 412

IS UNIT NUMBER 417

IS UNIT NUMBER 414

IS UNIT NUMBER 414

IS UNIT NUMBER 418

-Y = -4.1529 +Z = 43.480

-Z - -33.o4u

-Z = -07.040

UNIT 430

FUEL INSERT IN, CENTER OPENING

I CUBOID 3 1 +:'1 = 4.2672 -x = -4.2672 +0 - 4.2672 -Y = -4.2672 +Z = 43.480 -Z - -33.040

--- - U1UNIT 431 ----

FUEL INSERT IN, BOTTOM OPENING

I CUBOID 3 1 +v = 4.2672 -X = -4.2672 -Y = 4.2672

HOLE 104BER 132 AT 3 = 0.00000 Y =-0.11430 Z 0.00000

-Y = -4.2672 +Z = 43.480

IS UNIT NUMBER 421

-Z - -33.040

0
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MEDIA BIAS
NU1 I DREGION

TRIGA - PREF. FLOOD CANIISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT 432 -----

FUEL INSERT III, TOP OPENING

I CUBOID 3 1

HOLE IU11-BER 133

-: = 4.2C72 -x = -4.2672 +0 = 4.2672 -Y = -4.2672 +- = 43.480

AT Z = 0.00000 Y = 0.11430 Z = 0.00000 IS UNIT NUMBER 422

-7 = -33.040n

FUEL INSERT IN, BOTTOM LEFT OPENING

I CUBOID 3 1 +0 = 4.2672

----- UNIT 433 -----

-4.2672 +Y - 4.2672 -Y = -4.2672 +Z = 43.480 -Z = -33.040

HOLE NUMBER 134 AT X =-0.11430 Y =-0.11430 Z = 0.0O0NO IS UNIT NUMBER 423

----- UNIT 434 -----

FUEL INSERT IN, TOP LEFT OPENING

1 CUBOID 3 1

HOLE N-UMBER 135

+X = 4.2672 -X = -4.2672 +Y - 4.2672 -Y = -4.2672 +Z = 43.480

AT 3 =-0.11430 Y = 0.11430 Z = u.00000 IS UNIT NUMBER 424

-Z - -33.040

----- UNIT 435

FUEL INSERT Ill, BOTOM FIGHT OPENING

1 CUBOID 3 2 +1

HOLE IIUIBER 136 AT 3

FUEL INSERT IN, TOP FIGHT OPENING

1 CUBOID 3 1 'x

HOLE NUMBER 137 AT X

CENTER COLUMN OF THREE OPENINGS

1 ARRAY NUMBER 41 +x

2 CUBOID 5 1 +X

4.2672

0.11430

-X = -4.2672 +Y = 4.2672 -Y = -4.267- +? = 43.480

Y =-0.11430 I = 0.00000 IS UNIT NUMBER 425

-1 - -33.040

UNIT 436

4.2672

0.11430

-x = -4.2672 +Y = 4.2672 -Y = -4.2672 +Z = 43.480

Y = 0.11430 Z = 0.00000 IS UNIT NUMBER 426

-Z = -33.040

UNIT 440 EXTERNAL TO LATTICE 41 -----

4.2672

4.9784

-X = -4.2672 +Y

-X = -4.9784 +Y

13.513

14.224

-Y = -13.513 +Z = 43.480 -Z - -33.040

-Y = -14.224 +Z = 43.48c0 -Z = -33.040
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MEDIA BIAS
NUM I DREGION

TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT 441 EXTERNAL TO LATTICE 42 -----

LEFT OUTSIDE COLUMIN OF TWO OPENINGS

I ARRAY NUMBER 42 +X = 4.2672

2 CUBOID 5 1 +x = 4.2672

-X = -4.2672 +Y

-X = -4.16080 +Y

8.8392 -Y

9.1800 -Y

-8.8392

-9. 1800

+0

+Z

43.480

43. 48RE

-33. 44O

-33.040

----- UNIT 442 EXTERNAL TO LATTICE 43

RIGHT OUTSIDE COLUMN' OF TWO OPENINGS

1 ARRAY NUMBER 43 +X = 4.2672

2 CUBOID 5 1 +0 = 4.6080

96 TRIGA FUEL ELEMENTS IN EACH LWT BASKET

-X = -4.2672 +Y = 8.8392

-X = -4.2672 +Y = 9.1800

-Y - -8.8392 +Z - 43.480 -Z = -33.040

-Y = -9.1810f) +2 = 43.490 -Z = -33.040

----- UNIT 450

1 CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CUBOID

3 1

138

139

140

5 1

7 1

5 1

8 1

5 1

9 1

RADIUS

AT X

AT X

AT X

RADIUS

P.ADI US

PADI US

RADI US

RADI US

= 17.150

= 0.0000

= -9.2457

= 9.2457

= 18.910

= 33.465

= 36.519

49.223

= 49.822

+Z = 43.485

Y = 0.00000

Y = 0.00000

Y 0.00000

+Z = 43.485

+Z = 43.485

+Z = 43.485

= 43.485

+Z = 43.485

-Z =

Z=

Z=

-Z =

-Z =

-Z

-Z =

-33.045

0. 00000

0.00000

0.00000

-33.045

-33.045

-33.045

-33.045

-33.045

CENTERLINE IS AT

IS UNIT NUMBER

IS UNIT NUMBER

IS U14IT NUMBER

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

X = 0.00000

440

441

442

X = 0.00000

X 0. 00000

X= 0. 00000

X= 0.00000

O = 0.O0000

Y = 0.00000

Y = 0.OL000O

Y = 0.00000

= 0.00000

= 0.00000

Y = 0.00O00

+0 = 49.022 -0 = -49.922 -Y = 49.822 -Y = -49. 82 +Z = 13.4t5 -S = -23.04!
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TRIGA - PREF. FLOOD CA'IISTER

UNIT ORIENTATION DESCRIPTION FOR ARRAY 1

Z LAYER I, X COLUMNL I TO 1 LEFT TO RIGHT Y ROW 1 TO 5 BOTTOM TO TOP

H1

10

-UNIT ORIENTATION DESCRIPTION FOPR ARRAY 2

Z LAYER 1, X COLUMIN 1 TO 1 LEFT TO RIGHT Y ROW I TO 3 BOTTOM TO TOP

12

6

13

UNIT ORIENTATION DESCRIPTION FOR ARRAY 3

Z LAYER 1, C COLOMI. I TO I LEFT TO RIGHT Y ROW 1 TO 3 BOTTOM TO TOP

14

6

15
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TRIGA - PREF. FLOOD CANJISTER

-UNIT ORIENTATION DESCRIPTION FOR ARRAY 20

Z LAYER 1, E COLUMN 1 TO 1 LEFT TO RIGHT Y ROW I TO 1 BOTTOM TO TOP

81
Z LAYER 2, X COLUNN 1 TO I LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

3C
Z LAYER 3, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW I TO I BOTTOM TO TOP

45R
Z LAYER 4, X COLUMN 1 TO I LEFT TO RIGHT Y ROW I TO 1 BOTTOM TO TOP

450
Z LAYER 5, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW I TO I BOTTOM TO TOP

45I
Z LAYER 6, X0 COLUOS 1 TO 1 LEFT TO RIGHT Y ROW 1 TO I BOTTOM TO TOP

30
7 LAYER 7, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW I TO 1 BOTTOM TO TOP

8O

UNIT ORIENTATION DESCRIPTION FOR ARRAY 41

Z LAYER 1, X COLUMN 1 TO I LEFT TO RIGHT Y ROW 1 TO 5 BOTTOM TO TOP

431

45

430

45

43'
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Z LAYER

435

46

436

Z LAYER

433

46

434

TRIGA - PREF. FLOOD CAM4ISTER

UNIT ORIENTATION DESCRIPTION] FOR ARRAY 42

1, :'2 COLUMN I TO 1 LEFT TO RIGHT Y ROW I TO 3 BOTTOM TO TOP

UNIT ORIENTATION DESCRIPTION FOR ARRAY 43

1, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW I TO 3 BOTTOM TO TOP

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

I 2.34271E+04 CM_'3
2 2.72718E+03 CM '3
3 2.30497E+05 CM '3
4 8.86453E+03 CM"3
5 6.81739E+05 CM''3
6 1.79275E+04 CM''3
7 9.67892E+15 CM':3
8 1.35931E+06 CM'*3
9 1.1611E1+E06 CM'÷3

10 3.60792E+04 CM' '3
11 3.+093E 00 CM*. 3

MASS G)
1.4838R4E+.0
2.I9061E+04

2.30076E-15
3. 48789E+04
5.39938E+06
4.84400E+04
1. 09798E+07
1.35683E-14
1.15899E-14
6.72616E+04

. 997744E+00

-÷" BIASING INFORMATION

A DEFAULT WEIGHT OF 0.500 WILL BE USED FOR ALL BIAS ID'S.

........ 0 IO'S WERE USED IN KERO-V BEFORE TRACKING ........

........ 0.01000 MINUTES WERE USED PROCESSING DATA. ........

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE= 1.32543E-02

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFIUED BY:
X= 1. 70000E+01 -X=-I .70000EE01 S Y= 1.73Y100'E+31 -Y=-I .70000E+O1 +Z= 2.00YOOOE+02 -Z=-2.00000E+132

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNlED OFF

0.04600 MINUTES WERE REUUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.05333 MINUTES.
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TRIGA - PREF. FLOOD CANISITER

GENERATION
GENEPATION K-EFFECTIVE

KEND MESSAGE NUMSER F5-132
S 9.12272E-O1

KENO MESSAGE NjOMER K5-132
2 8.9775K-SE-

KENO MESSAGE NIUMFER K5-132
3 9.06507E-O1
4 9.60092E-01
5 9.13258E-01
K 9.41285E-01
7 9.2068E5-01

8 S.75864E-01
9 9.S1750OE-01

10 9.05698E-SI
11 9.05332E-01
12 9.08428E-01
13 9.33723E-01
14 9.37258E-EI
15 9.35896E-01
16 8.78309E-01
17 8.82510E-01
18 9.14908E-01
19 8.74650E-N1
20 8.92229-O01

21 9.S5493E-_1
22 9.22732E-I1
23 9.33108EK-O
24 9.48880E-01
25 9.28723E-01
26 9.06127-I01
27 9.03149E-i1
28 9.06953E-01
29 9.31051E-01
30 8.78445E-OS
31 8.91480E-O0
32 9.22563E-01
33 9.18055E-01
34 9.29423E-OS
35 9.16588E-OS
36 9.31661E-01
37 8.97653E-01
38 9.13426E-o1
39 9.51547E-01
4o 9.0SI53E-0I
41 6.9412K-S01
42 9.15771E-01
43 8.88163E-01
44 8.99240E-01
45 9.11400E-SI
46 8.77056E-01
47 9.37693E-01
48 8.88130E-01
49 9.43464E-01
50 9.02860E-01
51 9.24351E-01
52 9.30765E-OS
53 8.90187E-01
04 8.95261E-0S
55 9.11013E-01
56 9.27266E-01
57 9.14924E-SI
58 9.05747E-01
59 9.70181-S01
60 9.13601E-0i

ELAPSED TIME
MI NUTES

WAPNI NG .... ONLY
6. 13333E-02

WARNING .... ONLY
6.58333E- 2

WARNING ... ONLY
7.500S E-02
7.500006-02
7.89667E-02
8.41667E-02

9. 41667K-O2

9.96667E-02
1.04333E-01
1.09833E-01
1.14333E-01

1.23500E-01
1.29000E-01
1.33667E-01
1.38167E-01
1.42833E-01
1.49333E-01
1.52833E-01
1.58333E-01
1.62833E-01
1.67500E-01
1.7 2000K-OS

1.76667E-01
1.82167E-01
1.86,67E-O0
1.91333E-01
1.95833E-SI
2.01333E-01
2.06000-I01
2.10500E-01
2.16000K-01
2.20500(K-I0
2.25167E-01
3.29667E-01
2.35167E-01
2.39833E-01
2.44333E-01
2.49000K-O1
2.53500K-S1
2.59000E-01
2.63667E-01
2.69167E-01
2.73667E-01
2.78167E-01
2.92833E-01
2.88333E-01

2.92833E-01

2.97500E-01
3.0300K-S01
3.07500E-O0
3.12167E-Si
3.16•67K-SI

3.22167E-N0
3.26833E-01
3.31333E-01
3.36000E-01
3.40500E-01
3.4 000'E-0 1

1.73383E+00
1.73033E+00
1.74383E+00
1.74850E+00
1.75383E+00
1.75850EOK00
1.76300E+S0
1.76850EN00
1.77317ES00
1.77767E+00
1.78233E+00
S.78663E+0S

1.79213E+00
S.78700E+0O
1. 589250E+50
1.80700E+00
1.81150E+00
1.91706E+00
1. 82 167E +C0
1. 2617EK+0
1. E106 3E- 00
1.83533E+00

AVERAGE AVG K-EFF MATRIX
K-EFFECTIVE DEVIATION K-EFFECTIVE

956 INDEPENDENT FISSION POIINTS WERE GENERATED
1.00000+OS S.OONSNE+00 0.0O+000E+O0

981 INDEPENDENT FISSION POINTS WERE GENEPATED
S.000006+00 0. 0000+00 0. 00000E+00

965 INDEPENDENT FISSION POINTS WERE GENERATED
9.06507E-01 D. OOOE O0 n. 0.0006E+00
9.33300E-01 2.67925E-O02 0.0O00E+00
9.26619E-01 1.68497E-02 0. OO0000+0

9.30286EK-0 1.24659E-02 .O00006E+O0
9.28366E0-0 9.84 508E-03 0.o0000E+00
9.19615E-01 1.168206-02 0.00000EKOS
9.19314E-0I 1.00467E-02 0.OOS00E+OS

9.17612E-01 8.86557E-03 .0CSOEOK-OS
9.16348E-0S 7.93686E-03 0.00000-OSE
9.1546EK-01 7.14188E-03 0.0KOOOES+0
9.17126K-01 6.69698E-03 0.SN0OKOE+-
9.18803E-S0 6.31505E-03 0.00000E+00
9.20118E-01 5.95648E-03 0.000UOE+00
9.17132K-01 6.27134E-03 0.00000E+00
9.14824E-01 6.27799E-03 S.09000KE+0
9.14829E-OS 5.872536-03 S.OOOOSE+S
9.12465E-OS 6.00128E-03 . 00000E+00
9.1134 1K-i . 768686-03 0. 00000E+00
9.11033K-01 5.4 6530E-03 0I.000+E 00
9.11618E-01 5. 21773E-03 0. 000006E+ 0
9.12642K-OS 5.06740E-03 0O.0000E+00
9.14289E-N1 5.104,69Z-03 0.0OOOE+00
9.14916E-01 4.91791E-_03 0.I006006+09
9.14550E-01 4.72276E-03 O.SOSOSE+O0
9.14094E-01 4.552916-03 0.00000E+00
9.13818K-Si 4.382936-03 0.000006+00
9.14456E-01 4.26551E-03 0.00000KE00
9.13170E-01 4.30685E-03 0O.000060OE
9.i2422E-01 4.22245E-03 0.00006+E00
9.12760E-01 4.09326E-03 0.00000OSE0
9.12931E-01 3.96270E-03 S.00000E-00

9.13446E-O1 3.87133E-03 0.000oOE-00
9.13541K-_0 3.75339E-03 0.0U0000+00
9.14074-S01 3.68011E-S3 S.ONO00E+0O
9.13605E-OS 3.60409E-03 O.O0000KE+0
9.13600E-01 3. 50255E-03 0. 00000E+00
9.14626E-0 3. 55760E-03 0.0000CE 00

9. 143E7-01 3. 47094E-OS 000003E+00
9.13867-01 3. 42046E-03 0. 00000E+00
9.13915E-01 3.33419E-03 0.00000E+00
9.13287K-01 3.31195E-03 0.n0OOOE+00
9.12952E-01 3.24939K-03 0.00000E+O0
9.12916E-01 3.17313E-03 O.OnG000E+O00
9.12101E-01 3.205526-03 0.000006+00
9.12670E-01 3.18467E-03 0.000+OE+00
9.02137E-01 3.16002E-03 0.00006E+00
9.12803E-O0 3.16309E-03 0.00O00E+O0
9.12596E-01 3.10341E-03 0.00000KE+O
9.12836E-01 3.04887E-03 0.0000-E+00
9.13194E-O0 3.00871E-03 0.0OO00E+O0
9.1274 1E-OS 2.98373E-03 0. 00000KOEE
9.12405E-01_ . 2. 94504E-13 0. 00000E+00
9.12379E-I0 2. 88905E-03 0. 000006+00
9.12655E-01 2.84842E-03 0.OSOOE+S00
9.12696K-S0 2.79646E-03 0O.0000E+00
9.125726-S0 2.74887E-03 0.00000E+00
9.13582E-01 2.88316E-03 0.00O00E+00
9.13583E-01 2.032026-03 0.000006+00

MATRIX K-EFF
DEVIATION

0. 00000K-SO

0. 00000E+00

0. O0000OE+luO
O. O0O00E+00
0. O0000E+00
O. 00000E+00
0. 0(0006+÷00
0 . (''000E+00
0 . 000 OO0+ 3D
0. 00000E+00
0. 000006+00
0.00O0OE+00
0. 00000E+00

0. I05001E+ )
0.0 00o10E+ 0

0. 00000E600
0. 00006OE+0
0. 00000E+OO
0. 0O000E+00
0. 00000E+00
0. 00000E+0
0.50000E+00
0. 00000+E00

0. O0'l'0K+(O0
0 . 00000E+00

0. 0000KE+SO
0. 00000K-,OS
0. O00KONE+O
0. 00000E+00

O.OOCOOEg+OO
0. O0OOOE+0OC

0. OS00OE+00

0. OOOOOKS00

C, OC00000E+O0

0.00000 E + 00
0. SOOOOE+ 0S
0. 00000E+00

SO. 00000E+O00. OOOO0E+00
0. 00000E+0O
0. 00000E+01
0. S00OOE+00

0. 00000E+000. +0C000EO0

0. 00000E+O0IC0. O00+OOE+0
0. 00060E+OO
O. 0OOOOE+00
0. 00000E+00

0.0O0000E-00o. OO00E+600
0. 00006E+0O
0. 60000E+00
0. O000OE+SO
0. 00000E+00

S0. 00:006+÷00
0. 00000E+OS
0. 00000+E09

o. OOOOOE+O00.000006E+09o

0.0 OOO0E+0O

O. 00000E+00

S . 800000K-SO

0. 0(00E+00

0. 000006+E+
0. 000006E+O
0 . 00000E+00
0. 00000E+00
0. (1001006E+0

. 000 30E+00

0.0O0OOE+O0

0. 00000E+ 0

U0. O100"OE +U01

0. 00000E+00

0.00 0006E+ 00
0. 000006+ 00
0. OSOOE+K0(]

0. O0000E+00

0. )00006E+00

i . O000UE+0
0.00000E+09

347
348
349
350

351
352
353
354
355
356
357
358
359
3 C0
361
362
363
364
365
360

3E7
368

9.32209E-01
9.39976E-01
9.26951E-01
9.36824E-0O
9.31395E-0O
9. 094 27E-01
8.91230(E-:1
8. 82837E-01S
8.94507K-iol
9.20758E-01
9.219236-91
8.95779E6-01
8.92643E-01

.K92464E -01
9.36569E-01
9.I6370E-Si
9.19990E-O1
8.68182E-01
9. 09171E-01

.1332KE-OS
9,26141K-01
9. 83251E-01

9.10980E-01
9.10765E-01
9.10811E-01
9.10886E-01
9.10945E-01
9.10940E-01
9.10884E-01
9.10805E-01
9.10758E-01
9.10787E-01
9.10818E-01
9.10776E-01
9.10725E-01
0.10074E-01
9.10746E-01
9.10762E-05
9.10787E-01
9.10670E-01
9.10665E-01
9.10673E-01
9.10715-S01
9.10736E-01

6.6.6-151

1.26970E-03
1.26893E-03
1. 26613E-03
I26470E-03
1.26244E-03
1.25883E-03
1.256506-03
1.25545E-03
1.25274E-03
1.24952E-03
1.24639E-03
1.24360E-03

1.24115E-03
1.23873E-03
1.23728E-03
1.23404E-03
1.23089E-03
1.23310E-03
1.2971E-03
1.22635E-03
1.22372E-03
1.22054E-03

0. 00000 +0 0
'I. 000O0EO000.0o000E+00
0. 0OCOE+O
0. 00000E+00

0. '0'0E+ 00
0. 00000+00
0.D0o00E+00
o . 00000E+00
0. UO5000E0+ 00

0.'0O000E+00
0. 0 C0 0 0E D0
E I n:no 00 , E 0 00

0.000000+00

0. 000OOE+ 00
0. OOOOOE+00
O). o00100o)E + 00

0. 00000E+ 00

0.0C0000E+00

0. 00n'00OE+OS
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369
370
371
372
373

774
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395

396
397
398
398
400
401
4O2
401
4013

9.17602E-01

9.05043E-01
9.10273E-01
8.65233E-01
9.29081E-01
9. 41636E-01
9. 13071E-01
a. 91269E-01

9.11885E-01
9.41721E-01
9.08998E-01
9.16650E-01
9.38426E-01
8. 84428E-91
9. 13740E-01
9. 27586E-01
9. 32344E -01
9. 01186E6-01
8.94668E-01
9.39157E-01
9.35439E-01
9.16781E-01
8.54888E-01
9.32257E-01
9.15965E-01
9.44185E-01
9.41505E-01
9.05507E-01
9.23019E_-01
8.99323E-01
9.50066E-01
9. 31501E-_0l
9.40814E-01
8.74959E-C0i
8.91278E-01

1.840006E+00
1.845506+00

1.950006+00
1.05467E+00
1.85017E+00
1.86383E+00
1.969336-00

1.97383E+00
1.87833E600
1.063006+00

1.88850E+00
1.89300E+00
1.89767E+1I0
1.90317E+00
1.90767E+00
1.91233E+00
1.91683E+00
1.92233E+00
1.92700E+00
1.93150E+00
1. 93600E+00
1.94150E+00
1.94617E+00
1.95067E+00
1.95533E+00
1.96083E+00
1.96533E+00

1.97000E+00
1.97450E+00
1.97917E+00
1.98367E+00
1.98833E+00
1.9923E6+00
1.99833E+00
2.00283E+00

9.10782E-01
9.107666-01
9.10705E-01
9.10642E-01
9.10691E-01
9.10775E-01
9.10781E-01
9.10729E-01
9.10732E-01
9.10815E-01
9.10810E-01
9.10825E-01
9.10990E-01
9.108286-01

9.10836E-01
9.10880E-01
9.10936E-01
9.10911E-01
9.10868E-01
9.10942E-01
9.11005E-01
9.11020E-01
9.10876E-01
9.10930E-n1
9.10943E-01
9.11028E-01
9.11106E-01
9.11091E-01
9.11122E-01
9.11092E-01
9.11190E-01
9.11241_-01
9.11315E-01
9,112140-071
9.111746-01

1.21808E-03 0.00000E+00 0O.0000E+00
1.21487E-03 0.00000E+00 0O.00000E+0
1.21157E-03 0.00000E+00 0.000006+00
1.21454E-03 0.00000E+00 0.00000.E00
1.21228E-03 0.00000E+00 0.0000E+ 00
1.21192E-03 0.00000E+00 0.00000E+010
1 . 20086E-03 0. 00000E+00 0. 0000c0E+00
1.20657E-03 0.E000006+00 0.00000E+00
1.20335E-03 0..00006E+O0 0.000006400
1.20297E-03 0.00000E+00 0.00000E+00
1.19979E-03 0.00000E+00 0O.0000E+00
1.19671E-03 0.00000E+00 0.00000g+00
1.19577E-03 0).00000E+00 0.00000E+00
1.194656-03 0. 000006E+00 0.00000E+00•
1.19154E-03 O.00006E+00 0.00000E+00
1.18022E-03 O.00000E+00 0.00000E+00
1.18743E-03 0O.0000E+00 0.00000E+00
1.18461E-03 0.00000E+00 O.00006E+00
1.18228E-03 0.00000E+00 0.00000E+00
1.18149E-03 0.00000E+00 0.00000E+00
1.18013E-03 c.00000E+00 0.00000E+00
1.17718E-03 0.00000E+00 O.00000E+0

1.18298E-03 0.00000E+00 0.00000E+00
1.181226-03 O.00000E+00 0.00006E+00
1.17827E-03 0.00006E+00 0.00000E+00
1.17831E-03 0.00000E+00 0.00000E+00
1.17787E-03 0.0OOOOE+00 0.00000-E00
1.17496E-03 0.00000E+00 0.00000E+00
1.17237E-03 O.)00006E+00 0.00000E+00
1.16978E-03 0.000006+O0 O.00000E+00
1.17096E-03 0.0000E+00 O.00006E+00
1.169126-03 0.00000E+00 .n00000E+00
1.16854E-03 C0.00000E+00 0.00000E+00
1.11916E-03 0.000008+50 0.00006E+00
1.16730E-03 0.00000E+00 0.00000E+00

KENO MESSAGE NUMBER K5-123 EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.
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TRIGA - PREF. FLOOD CANnISTER

LIFETIME = 6.88467E-05 + OR - 1.54921E-07 GENERATION TIME = 2.92747E-05 +
NU BAE, 2.42097E+-00 + OR - 9.21427E-06 AVERAGE FISSION GROUP = S.20445E+E1 +

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSIOII = 1.67845E-01 +

110. 01
GENFE
0KI

2

3

3

4

4

F INITIAL
RATIONS AVERAGE
PFPED K-EFFECTIVE

3 0.91119 + OR

4 0.9110 + OGE

5 0.91106 4 OR

r 0.91098 + OR

7 0.91096 + OR

8 0.91105 + OR

9 0.91103 + OH

.0 0.91104 + OR

i1 0.91106 + OR

.2 0.91106 + OR

17 0.91103 4 OR

2 0.91115 + OR

27 0.9109M + OR

12 0.9110S + OR

17 0.91094 + OR

12 0.91087 * OR

7 0.91099 + OR

DEVIATION

- 0.00117

- 0.00117

- 0.00117

- 0.00117

- 0.00117

- 0.00117

- 0.00118

- 0.00118

- 0.00118

- 0.00119

- 0.00119

- 0.00120

- 0.00121

- 0.00122

- 2.00123

- 0.00124

- 0.00125

- 0.00386

- 0.00412

- 0.00470

- 0.00538

- ).00C77

- 0.00741

- 0.01235

(7 PER CENT
CONFIDENCE INTERVAL

0.91002 TO 0.91236

0.90990 TO 0.91223

0.90969 TO 0.91223

0.90981 TO 0.91215

0.90978 TO 0.91213

0.90987 TO 0.91222

0.90985 TO 0.91221

0.90987 TO 0.91222

0.90988 TO 0.91224

0.90988 TO 0.91225

0.90984 TO 0.91223

0.90995 TO 0.91235

0.90977 TO 0.91219

0.90983 TO 0.91227

0.90971 TO 0.91217

0.90963 TO 0.91211

0.90973 TO 0.91224

0.91197 TO 0.91969

0.91341 TO 0.92166

0.91280 TO 0.92225

0.91206 TO 0.92281

0.91177 TO 0.92531

0.91242 TO 0.92724

0.90230 TO 0.92701

95 PER CENT
COFIDEIICE INTERVAl,

0.90885 TO 0.91353

0.91,873 TO 0.91340

0.90872 TO 0.91340

0.90864 TO 0.91332

0.90861 TO 0.91330

0.90870 TO 0.91339

0.90009 TO 0.91338

0.90869 TO 0.91340

0.90870 TO 0.91342

0.90870 TO 0.91343

0.90865 TO 0.91341

0.90875 TO 0.91355

0.90856 TO 0.91340

0.90861 TO 0.91348

0.900 48 TO 0. 91341

0.90838 TO 0.91336

0.90040 TO 0.91349

0.90812 TO 0.92355

0.90929 TO 0.92578

0.9U801 TO 0.92695

0.90(68 TO 0.92819

0.90500 TO 0.93208

0.90502 TO 0.93464

0.88995 TO 0.93937

OR - 7.16936E-08
OP - r.7903E0-03
OR - 7.91367E-04

99 PEP 2ENT
CONFIDENCE INTERVAL

0.90768 TO 0.91470

0.90756 TO 0.91456

0.90705 TO 0.91457

0.90747 TO 0.91449

0.90744 TO 0.91448

0.90753 TO 0.91456

0.90750 TO 0.91456

0.90751 TO 0.91458

0.90751 TO 0.91460

0.90751 TO 0.91462

0.90747 TO 0.91460

0.90755 TO 0.91475

0.90736 TO 0.91461

0.90739 TO 0.91470

0.90725 TO 0.91464

0.90714 TO 0.91460

0.90723 TO 0.91474

0.90426 TO 0.92740

0.90517 TO 0.92990

0.90346 TO 0.93164

0.90130 TO 0.93357

0.89823 TO 0.93885

0.89761 TO 0.94205

0.87759 TO 0.95172

1NU19BER OF
HISTOP IES

400000

399000

398000

397000

396000

395000

394000

393000

392000

391000

386(00

381000

376000

3710100

366000

361000

35600C

36000

31000

26001)

21000

160M,

110(0

6000

367

372

377

382

387

392

397

0.91583

0.91753

0. 91755

0.91744

0.91854

0.91983

0.91466

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR
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TRIGA - PREF. FLOOD CANISTER

PLOT OF AVEPAGE K-EFFECTIVE BY GENER•ATION PUN1.
THE LINE REFRESENITS K-EFF = 0.9112 OR - 0.0012 WHICH OCCUPS FOR 403 GENERATIONS RUN.
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TRIGA - PREF. FLOOD CANISTER

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION SKIPPED.
THE LINE REPRESENTS N-EFF = ,.9I•I + OH - '.0.12 WHICH OCCURS FOR 4 GENERATIONS SKIPPED.
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TRIGA - PREF. FLOOD CANISTER

SKIPPING 3 GENERATIONS

GROUP FISSION UNIT REGION FISSIONS PERCENT ABSORPTIONS PERCENT LEAKAGE PERCENT
FRACTION DEVIATION DEVIATION DEVIATION

0 0.0003 2.83496E-04 1.90931 1.29360E-03 1.4083 O.00000E+00 0.0000

2 0.0016 1.41686E-03 0.6296 3.41264E-03 0.4423 0.00000E+00 0.0000

3 0.0021 1.91174E-03 0.5343 1.85564E-03 0.3922 0.O0OOOE+000 0.0000

4 0.0014 1.23455E-03 0.5902 1.05460E-03 0.4228 0.00006E+00 0.0000

5 0.0022 1.97527E-03 0.5128 2.47901E-03 0.3603 O.OOOOOE+00 0.0000

6 0.0035 3.19311E-n3 0.3708 9.28203E-03 0.3281 0.OOOOOE+00 0.0000

7 0.0046 4.20300E-03 0.3053 2.01369E-02 0.3109 O.000OE+00 0.0050

8 0.0048 4.33301E-03 0.3190 1.69557E-02 0.3274 0.00000E+00 0.0000

9 0.0064 5.86971E-03 0.3129 1.80217E-02 0.2698 0.00000E-00 0.10000

10 0.0140 1.327575E-02 0.2781 4.46620E-02 0.2905 0.000OE+00 0.0000

1i 0.0292 2.65040E-02 0.3100e 5.97859E-02 0.2609 0. OO000E+00 0. D00:

12 0.0379 3.455097E-2 0.C2012 4.79199E-02 0.2395 0.0030E+00 0.0000

13 0.0340 3.09422E-02 n. 303e 5.62476E-02 0.2495 0. O0000E+00 0.00,50

14 0.0275 2.50167E-02 0.2791 6.45882E-02 0.2050 S.OOOOOE00 0. O000

15 0.0053 4.85847E-03 0.3936 3.04517E-02 0.3715 0.OOOOOE+00 0.0000

16 0.0036 3.27596E-03 0.4464 1.68993E-02 0.4071 O.OOOOOE+00 0.0000

17 0.0053 4.85898E-03 0.6615 9.66689E-03 0.4238 O.OOOOOE+00 0.5000

18 0.0072 6.51798E-03 0.7127 9.24759E-03 0.4621 O.O0000E+00 0.00-)0

19 0.0087 7.89008E-03 0.5201 1.45394E-02 0.4346 0.OOOO.E+00 0.0000

20 0.0344 3.13456E-02 0.3415 4.58006E-02 0.3527 O.OOOOOE+00 0.0000

21 0.0175 1.59595E-02 0.5093 1.73339E-02 0.4036 0.00000E+00 0.0000

22 0.0397 3.61500E-02 0.3631 3.41677E-02 0.3508 0.OOOOOE+00 0.0000

23 0.1115 1.01637E-01 0.2349 8.94561E-02 0.2346 0.OOOOOE+00 0. 0000

24 0.1831 1.668546E-01 0.21i0)4 1.298711E-01 0.2009 0.O00000E+00 0.0000

25 0.1501 1.36737E-01 0.24'q 9.95705E-02 0.2382 0.O0OOOE+00 0.0000

26 0.1882 1.71487E-01 0.2601 1.16429E-01 0.2624 0.OOOOE+00 0.10000

27 0.0761 6.03315E-02 0.3782 4.18532E-02 0.3919 0.O00110E+00 O.5000

SYSTEM TOTAL = 9.11186E-01 0.1284 3.00282E600 0.0434 0. 00000E+00 5. 0005

ELAPSED TIME 2.00283 MINUTES

PANIDOM NUMBER= 750E750F5DFE
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TRIGA - PREF. FLOOD CANJISTER

0.8423 TO 0.8540
0.8540 TO 0.865C
0.8656 TO 0.8773
0.8773 TO 0.8889
0.8889 TO 0.9006
0.9006 TO 0.9123
0.9123 TO 0.9239
0.9239 TO 0.9356
0.9356 TO 0.9472
0.9472 TO 0.9589
0.9589 TO 0.9705

0.8423 TO 0.8540
0.8540 TO 0.8656
0.8655 TO 0.8773
0.8773 TO U.8889
0.8889 TO 0.9006
0.9006 TO 0.9123
0.9123 TO 0.9239
0.9239 TO 0.9356
0.9350 TO 0.9472
0.9472 TO 0.9589
0.0989 TO 0.9705

0.8423 TO 0.8540
0.8540 TO 9.0656
0.86856 TO 0.8773
0.8773 TO 0.6889
0.88e9 TO 0.9006
0.9006 TO 0.9123
0.9123 TO 0.9239
0.9239 TO 0.9356
0.935C TO 0.9472
0.9472 TO 0.9589
0.9589 TO 0.9705

0.8423 TO 0.8540
0.8540 TO 0.86856
0.8656 TO 0.8773
0.8773 TO 0.8889
0.8889 TO 0.9006
0.9006 TO 0.9122
0.9123 TO 0.9239
0.9239 TO 0.9356
0.9356 TO 0.9472
0.9472 TO 0.9589
0.9589 TO 0.9705

FREQUENCY FOR GENERATIONS 4 TO 453

.... ,... ....

FREQUENCY FOR GENERATIONS 104 TO 403

FREQUENCY FOP, GENERATIONS 204 TO 403

FREQUENCY FOR GENERATIONS 304 TO 403

NAC International 6.6.6-158



NAC-LWT Cask SAR January 2015
Revision 43

6.6.7 MTR Fuel Bounding Configuration

An evaluation was performed to extend limits of enrichment for MTR fuel elements. This

section provides the summarized input/output data for the MTR fuel finite cask model in the

accident condition. This case represents HEU fuel at 94 wt % enrichment with 414 g 235U in 23

fuel plates. Also included is the bounding HEU case for the 460 g 235U with 23 plates of 20 g
235U per plate.
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Figure 6.6.7-1 MTR Finite Cask Model

PRIMARY MODULE ACCESS A ID INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37

MODULE CSAS25 WILL SE CALLED
LWT MTR INPUT FOR CASK MODEL - PLATES IN CLOSE & PLATES @ FULL PITCH
'MII BASKET PLATE - COMMENT CARD REFERS TO NOMINAL PLATE SIZE
'23 PLATES - 18 GRAM 235U PER PLATE

'FUEL SHIFT AXIAL ALTERNATING
'56 CM ACTIVE FUEL HEIGHT
27GROUPNDF4 LATTICECELL
URANIUM I DEN=D9.05 0.03626 293 92235 94. 92238 6. END

AL 1 DEN=2.702 0.25566 293 END
AL 2 1.0 293.0 END
H20 3 1.0 293.0 END
AL 4 1.0 293.0 END
SS304 5 1.0 293.0 END
PB 6 1.0 293.0 END
H20 7 i.E-3D 293.0 END
H20 8 1.E-20 293.0 END
END COMP
SYMMSLABCELL 0.3919 0.075 1 3 0.115 2 END

READ PA-RAM TBA=5 RUN=YES PLT=NO GEN=803 NPG=D000 END PARAM
READ DEOM

: FUEL PLATE CELL UNITS

UNIT I
COM= 'MIDDLE FUEL PLATE CELL'
CUOI8D 1 1 2P3.30870 2P0.0375 56.7 0.7
CUBOID 2 I 203.3U0S 220.0575 57.4 0.0
CUBO1 3 1 2P3.3000 2P0.1959 57.4 0.0
UNIT 2

OM= 'TOP FUEL PLATE CELL'
CUBOID 1 1 2P3.3002 201).0375 56.7 0.7
CUSOID 2 1 2P3.3500 2P0.0575 57.4 0.0

CUB0,D 3 1 203.3000 0.0575 -0.1959 57.4 0.0
UNIT 3
COM='BOTTOM FUEL PLATE CELL'
20BI8D 1 1 283.3000 2P0.0375 56.7 0.7
2U8OID 2 1 283.3000 280.0575 57.4 3.0
2U800D 3 1 2P3.3000 (1.1959 -0.0575 57.4 0.0

UNIT 4
COM= 'SIDE PLATE'
20UBO0 2 1 280.2 2P3.75 57.4 0.0

* PLATES AT BOTTOM OF BASKET OPENING

* BASKET CENTER ROW ARBAY ELEMENTS

UNIT 10
COM='FUEL PATE ARRAY - PLATES IN 5/16 IN. WEB CENTER'
ARRPAY 1 -3.3000 -4.3688 0.0
CUBOID 3 1 2P4.3688 2P4.3688 73.152 0.0
HOLE 4 -4.1687 0.0 0.0
HOLE 4 4.1687 0.0 0.0
REPLICATE 5 1 2R0.3556 4R0.0 1
UNIT 11
COM='FUEL ARRAY 20 PLATES IN 5/16 IN. WEB RIGHT'
ARRAY 1 -3.9686 -4.3688 0.0
CU28OI 3 1 2P4.3688 2P4.3688 73.152 0.0
HOLE 4 -4.1687 0.0 0.0
HOLE 4 4.1687 0.0 0.0
REPLICATE 5 1 2R0.3556 4RO.O I
UNDIT I2
COM='FUEL APPAY 20 PLATES IN 5/16 IN. WEB LEFT'
ARPRAY 1 -2.6314 -4.3688 0.0
CUBOID 2 1 284.3688 2P4.3688 73.152 0.0
HOLE 4 -4.1687 0.0 0.0
HOLE 4 4.1687 0.0 0.0
REPLICATE 5 1 SRO.355R 4R0.0 1

BASKET TOP ROW ARRAY ELEMENTS

UNIT 20
COM ='FUEL ARRAY WITH HALF OF 1/4 PLATE ON RIGHT - TOP STACK'
APRAY 1 -2.6314 -4.3688 0.0
2U0801 3 1 204.3089 284.3688 73.152 0.0
HOLE 4 -4.1687 0.0 0.0

HOLE 4 4.1C87 0.0 0.0
SEPLICATE 0 1 0.2048 500.0 1
UNIT 21
2-OM='FOEL WITH HALF OF 1/4 IN. PLATE ON LEFT TOP STACK'
AR TAY I -3.90Y3 -4.3096 0.0
CUBE, I ' 1 284.3600 2F4.3068 73.112 0.0
HOLE 4 -4.1607 0.0 0.0
HOLE 4 4.1007 0.0 0.0
REPLICATE 5 1 0.0 0.3040 4R0.0 1

BASKET BOTTOM ROW ARRAY ELEMENTS
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UNIT 30
COM='FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON RIGHT - BOTTOM STACK'
ARRAY 1 -2.6314 -4.3688 0.0
CUBOID 3 1 2P4.3688 2P4.3688 73.152 0.0
HOLE 4 -1.1687 0,0 0.0

HOLE 4 4.1067 0.0 0.0
REPLICATE 5 1 0.3048 5RO.0 1

UNIT 31
CON='FUEL ARRAY WITH HALF CF 1/4 IN. PLATE ON LEFT - BOTTOM STACK'
ARRAY I -3.9086 -4.3688 0.0
CUBOID 3 1 2P4.38H 2P4.S688 73.152 0.0
HOLE 4 -4.1087 0.0 0.0
HOLE 4 4.1687 1 .N( 0.0
REPLICATE 5 1 0.0 0.3048 4RO.0 1

* CONSTRUCTION BASKET ROWS

UNIT 40
COM='2 UNIT ARRAY WITH 1/4 IN. PLATE ON TOP ANlD SIDES'
ARRAY 2 -9.0458 -4.3688 0.5
REPLICATE 5 1 3R0.3048 0.0 2R0.0 1
UNIT 41
COM='3 UNIT ARRAY WITH REST OF 5/16 WEB'
ARRAY 3 -14.1738 -4.3688 0.0
REPLICATE 5 1 2R0.3556 280.7112 2R0.0 1
UNIT 42
COM='2 UNIT ARPAY WITH 1/4 IN. PLATE ON BOTTOM ANlD SIDES'
ARP.A' 4 -9.0428 -4.3686 0.0)

REPLICATE 5 1 280.3048 6.0 0.3048 2R0.0 I

BASKET UNIT

UNIT 50
COM-=7 MTR ELEMENTS IN THE LWT'
CYLINDER 3 1 17.0500 73.152 0.0
HOLE 40 0.0 +9.4489 0.0
HOLE 41 0.0 0.0 0.0
HOLE 42 0.0 -9.448- 0.0
CYLINDER 5 1 18.8913 73.152 -1.27
CYLINDER H 1 33.4963 73.152 -1.27
CYLINDER 5 1 36.5443 73.152 -1.27
CYLINDER 7 1 49.2443 73.152 -1.27
CYLINDER 5 1 49.8592 73.152 -1.27
CUBOID 8 1 4P49.8539 73.152 -1.27

PLATES AT TOP OF BASKET OPENING

BASKET CENTER ROW ARRAY ELEMENTS

UNIT 110
COM= 'FUEL PATE ARRAY - PLATES IN 5/16 IN. WEB CENTER'
ARRAY 1 -3.3000 -4.3668 15.752
CUBOID 3 1 2P4.3688 2P4.3688 73.152 0.0
HOLE 4 -4.1687 0.0 15.752
HOLE 4 4.1607 6r.0 15.752
REPLICATE 5 1 2R0.3056 480.01 1
UNIT l 1
COM-'FUEL ARRAY SO PLATES IN 5/16 IN. WEB RIGHT'
ARRAY 1 -3.9686 -4.3688 15.752

CUBOID 3 1 2P4.3,88 2P4.3688 73.152 0.0
HOLE 4 -4.1687 0.0 15.752
HOLE 4 4.1687 0.0 15.752
REPLICATE 5 1 2R0.3550 480.0 1
UNIT 112
COM= 'FUEL ARPAY 20 PLATES IN 5/16 IN. WEB LEFT'
ARPAY 1 -2.6314 -4.3688 15.75:
CUBOI. 3 1 2P4.3r86 1P4.3688 73.152 0.0
HOLE 4 -4.1687 U.0 15.752
HOLE 4 4.1887 0.0 15.752

REPLICATE 5 1 100.3556 4F0.6 I

BASKET TOP ROW ARRAY ELEMENTS

UNIT 120
COM='FUEL ARRAY WITH HALF OF 1/4 PLATE ON RIGHT - TOP STACK'
ARRAY 1 -2.6314 -4.36.8 15.752
CUBOID 3 1 204.36.8 2P4.3088 73.152 0.0
HOLE 4 -4.1687 0.0 15.752
HOLE 4 4.1687 0.0 15.752
REPLICATE 5 1 0.3048 58O.0 I
UNIT 121
COM='FUEL WITH WALE OF 1/4 IN. PLATE ON LEFT TOP STACK'
ARRAY 1 -3.9606 -4.3688 15.752
CUBOIP 3 1 2P4.3688 2P4.3608 73.152 0.0
HOLE 4 -4.1667 0.0 15.752

HOLE 4 4.1687 0.0 15.753
REPLICATE 5 1 0.0 0.3048 4R0.0 1

BASKET BOTTOM ROW ARRY ELEMENTS

UNIT 130
COM='FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON RIGHT - BOTTOM STACK'
ARRAY 1 -2.6314 -4.3688 15.752
CUBOID 3 1 2P4.3668 2P4.3688 73.152 0.0
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HOLE 4 -4.1687 0.0 15.752
HOLE 4 4.10H7 0.0 15.752
REPLICATE 5 1 0.,3048 50.0 1
UNIT 131
COM-'FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON LEFT - BOTTOM STACK'
ApP-AY 1 -3.9006 -4.3688 15.752
CUBOID 3 1 2P4.3688 2P4.3688 73.152 0.0
HOLE 4 -4.1687 0.0 15.752
HOLE 4 4.1687 '.0 15.752
REPLICATE 5 1 0.0 0.3048 4R0.0 1

* CONSTRUCTION BASKET ROWS

UNIT 140
COM='2 UNIT ARRAY WITH 1/4 IN. PLATE ON TOP AND SIDES'
ARRAY 12 -9.0428 -4.3688 0.0
REPLICATE 5 1 3R8.3048 0.0 2R0.0 1
UNIT 141
COM-'3 UNIT ARRAY WITH REST OF 5/16 WEB'
ARRAY 13 -14.1738 -4.3688 0.0
REPLICATE 5 1 2R0.3556 280.7112 2R5.0 1
UNIT 142
COM='2 UNIT ARRAY WITH 1/4 IN. PLATE ON BOTTOM AID SIDES'
ARRAY 14 -9.0428 -4.3688 0.0

REPLICATE 5 1 2R0.3048 0.0 0.3048 2R0.0 I

BASKET UNIT

UNIT 150
COM- '7 MTR ELEMENTS IN THE LWT'
CYLINDER 2 1 17.050 73.152 0.0
HOLE 140 0.0 +9.4489 0.0
HOLE 141 0.0 0.0 0.0
HOLE 142 0.0 -9.4480 0.0
CYLINDER 5 5 18.4013 73.152 -1.27
CYLINDER 6 1 33.49f3 73.152 -1.27
CYLINDER 5 1 36.5443 73.152 -1.27
CYLINDER 7 1 49.2443 73.152 -1.27
CYLINDER 5 1 49.8039 73.152 -1.27
CUBOID 8 1 4P49.8539 73.152 -1.27

' CASK LID AND BOTTOM STRUCTURE

UNIT 60
COM-SIMPLIFIED LID STRUCTURE NAC-LWT'
CYLINDER 5 1 30.5188 13.6775 -14.1351
CYLI NDER 8 8 49.8539 13.6775 -14.1351
CUBOID B 1 4P45.8539 13.6775 -14.1351
UNIT r1

COM-'SIMPLIFIED CASK BOTTOM STRUCTURE NAC-LWT'
CYLINDER 6 1 26.3525 2P3.81
CYLINDER 5 1 38.6188 +13.36 -12.7
CYLINDER 8 1 49.8539 +13.36 -12.7

CUBOID 8 1 4P49.8539 +13.36 -12.7
UNIT 62
COM-'THIN TOP AI.D BOTTOM SHELL OF NEUTRON SHIELD - SUBTRACTED FROM LID MODEL'
CYLINDER 5 1 49.8539 0.61 0.0
CUBOID 8 1 4P49.8539 0.61 0.0

STACK OF BASKETS WITH CASK LIED AND BOTTOM

GLOBAL UNIT 70
COM='STACK OF B BASKETS IN CASK WITH LID AND BOTTOM'
ARR AY 10 -49.8539 -49.8539 0.0
END GEOM
READ ARRAY

FUEL ELEMENT PLATE ARRAY

APA=Y IUE=1 NUI'=23 NUZ=1 FILL 3 21R1 2 END FILL

ARRAYS OF BASKET OPENINGS (TOP, MIDDLE, BOTTOM)
PLATES AT BOTTOM OF OPENING

ARA=T NUX=S NUY=1 NUZ=I FILL 20 21 END FILL
APA-3 NUX=3 NUY=I NUZ=S FILL 12 10 11 END FILL
AA=4 NUY=2 1U1f=1 NUZ=I FILL 30 31 END FILL

ARRAYS OF BASKET OPENINGS (TOP, MIDDLE, BOTTOM)
PLATES AT TOP OF OPENING

ARA-=2 'UX-2 NUY=1 NUZ=1 FILL 120 121 END FILL
APA=13 NUX-3 NUY=1 NUZ=1 FILL 112 110 I11 END FILL
AP.A=14 NUX-2 NUY=I NUZ=I FILL 130 131 END FILL

' ARRAY OF BASKETS WITH LID AND BOTTOM

ARA-I'O NUX-I NUY=l U17=10 FILL 61 62 150 50 150 50 150 15 .2 60 END FILL
END ARRA"Y
READ BOUNIDS ALL=MIR END BOUNDS
REAL' PLOT
TTL='Y-Y PLOT OF CENTER ELEMENT - FUEL ELEVATION'
SCR=Y'ES PIC-MAT LPI-10
UA021.0 VDN=-I.C NAR=1500
XUL=-5.0 YUL-5.0 ZUL=50.0

January 2015
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XLR=5.S YLR=-5.0 ZLR=50.0 END
TTL= 'C-Y PLOT OF BASKET - FUEL ELEVATION'
UA,:=I.0 VDN=-I.0 Nx*:=1500
XUL=-IT.0 YUL-17.0 ZUL=50.0
0LR1!7.0 YLP=-17.0 ZLB=50.0 END
TTL= 'C-Y PLOT OF CASK - FUEL ELEVATION'
UA:X=OI.O VDN=-l.0 NA.=I500
CUL=-65.0 YUL-65.0 ZUL=50.0
1L565.0 YLS=-65.0 ZLP=50.0 END
TTL='Y-Z ('-0) PLOT OF BOTTOM BASKET - CENTER SECTION'
VA1=I.0 WDN=-1 .0
:K:UL=0.S YUL--5.O ZUL=55.0
':LS=0.0 SYLP=5.0 ZLR=50.0 END
TTL='Y-G (,=0) PLOT OF BOTTOM BASKET - CENTER FUEL ELEMENT'
VAX= I.0 WDN=-I. 0
XUL=0.0 YUL=-5.0 ZUL=101.1
XLR=O.0 SLR.=.0 DLR=26.6 END
TTL='Y-Z (0.:--2) PLOT OF BOTTOM BASKET'
VA:x=l.S0 WDN=-I.S
XUL=-2.0 YUL=-l5.S ZUL=lS1.1

X:LR=-2.0 YLRP=15.U ZL,=I26.6 END
TTL='Y-Z (:-:=--) PLOT OF CASE - R=17.0'
LPI=5 NAY=l1000
VA==1.S0 WDN=-I.S0

XUL=-2.S YUL=-I7.0 ZUL=502.0
XLR=-2.0 YLB-17.S ZLR=-I.0 END
TTL='S-Z (,=--) PLOT OF CASK - P-5.S'
VAX=I.S0 WDN=-I.0
XUL=-2.0 YUL=-5l.0 ZUL=502.0
XLB=-2.0 YLR51.0 ZDLR=-I.S END
END PLOT
END DATA

SECOINDAPRY MODULE 0000016 HAS BEEN CALLED.

MODULE 000008 IS FINISHED. COMPLETION CODE 0. CPU TIME

SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE 0. CPU TIME

SECONDARY MODULE 000009 HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLET1ON CODE 0. CPU TIME

MODULE CSAS?5 IS FIBISHED. COMPLETION CODE 0. CPU TIME U

USED

USED

0.61 (SECONDS).

.83 (SECONDS).

USED 742.04 (SECONDS).

USED 149.95 (SECONIDS) .

NAC International 6.6.7-5



NAC-LWT Cask SAR
Revision 43

January 2015

CcccccccccC
ccccccccccccc
cc cc
cc
cc
cc
cc
cc
cc
,-c cc
CCCC,-C,,CC-CCC
ccccccccccc

SSSSSSSSSSS
SSSSSSSSSSSSS
S S S S
S S
S S
SSSSSSSSSSSS

SSSSSSSSSSSS
SS
SS

SS SS
SS SSSSSSSSS SSSSSSSSSSSSS

33 i 3
33i

3ii
ii33333

.5353 I3
ii

3i

11

131
1111ii

31~ii

SSSSSSSSSSS
S SSSSSSSSSSS S
SS S S

S S

S S
SSSSSSSSSSSS

SSSSSSSSSSSS
SS
SS

SS SS
ýSSSSSSSSSSSSS

SSSSSSSSSSS

CCCCCCCCCCC
C3 CCCCCCCCCCC
cc cc
C C

03
33

C 3

cc
cc

00000000

00 no
00 O00
00 O0

0 0 O00

00c0000000
O 000)00

4444

44 41

44 4 4
4444444144444
4 444444444444

44
44

3 443333

AAAAAAAAA
AAAAA•AAAAAA

AA AA
AA AA
AA AA
AAAAAAAAAAAAA
AAAAAAP-AAAAAA

AA AA
AA AA
AA AA
AA AA
AA AA

AAAAAAAAA
AAAAAAAAAAA

AA AA
AA AA
AA AA
AAAAAAASAAAAS
AAAAAAAAAkAA
AA AA
AA AA
AA AA
AA AA
AA AA

//
//

//
//

//
//

//
//

//
//

//
//

SSSSSSSSSSS
S SSSSSSSSSSS S
S S SS
SS
SS
SSSSSSSSSSSS

SSSSSSSSSSSS
SS
SS

SS SS
SýSSSSSSSSSýSS

SSSSSSSSSSS

LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LLLLLLLLLLLLL
LLLLLLLLLLLLL

33331 33
33 i 3

33i
33
3333333
3333333

3i
33

3 ii 3
3 1333333

33i3iiiiii3

Lb iii

2222:
2 2

22

)2222222 5555555555555
222222232 5555555555555

22 55
22 55
22 55

22 5555S55555555
22 5555555555555

55
25 55

23, 35555555535555
22222222 5555555555

EEEEEEEEEEEEE
EEEEEEEEEEEE
EE
RE
EE
EEEEEEEEE
EEEEEEEEE
EE
EE
EE
EEEEEREEEEEEE
EEEEEEEEEEEEE

222322222223

22
2

22
22

22
2222222222222
222M2222222

7777777777777
777777777777
77 77

77
77

77
77

77
77

77
77
77

pppppppppppp ccccccccccc
ppppppppppppp ccccccccccccc
pp pp cc cc
pp pp cc
pp pp cc

---------- ppppppppppppp cc
---------- pppppppppppp cc

pp cc
pp cc
PP cc cc
pp ccccccccccccc
pp ccccccccccc

I,
//

I,
//

//
I,

//
I,

'I
I,

I,
'5

33000033 3000003
0001000000 000000000,

0 0 00 00

00 00 00 00
00 O0 00 o0
003 00 0 33 03
30 00 00 03
00 00 00 30
00 03 33 300
000000000 000000000
0000000 0000000

13
331

1313
13
33
33
33
33
33
33

11133131
13115131

31
311

* . . 3133
* . . 11
* . . 31

11
11

* . . 11
* . . 11
* . . 13

33133313
33311133

33333333223 223222222
3333333333333 2323222222232
2.. 33 33 22 22

: .3.23 22
: *.33 22

333 22
332 22

* . 33 32
:: . .33 23
::: 33 23 32

3333333333333 23212222222222
3333333333 2222222222222
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S SSSSSSSSSSS
SSSSSSSSSSSSS
SS SS
.SS
ISS
SSSSzSSSSSSSS

SSSSSSýSSScSS
SS
S S

q S SS
SSSSSSSýSSSSSS

SSSSSS5SSSSS

CCCCC CCC

C C

C,

CCc'CII

AASAAAAAAAS
AA AA
AA AA
AA AA

AAA • ýA

AA AA
AA AA
AA AA
AA AA
AA AA

LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LLLLLLLLLLLLL
LLLLLLLLLLLLL

EEEEEEEEEEEEE
EEEEEEEECEEEEE
EE
EE
EE
EEEEEEEEE
EEEEEEEEE
EE
EE
EE
FEEEEFEEEEEEE
EEEEEFEE EESEE

PEPFPEPIPIRPF
PPPPPPFPFPPP IP5F EFP OFP

I'P P,
P- -PFFPPPPPPPFPE

PFFFPPPPPPFPP
PF

PP
PP
PP
PS

CCCCCCCCCCC
CC C CC CC CCCC C
CC CC

CC
CC
CC

CC

CC -

CC CC
CCCCCCCCCCCCC

CCCCC CCCCCC

.. . .... ** ** * *÷.÷' ' .. . . . ..* * * ** * * * . . . .

PROG651 VERIFICATION INFOP1MATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: CSAS

CREATION DATE: 53/08/..

VOLUIME: ENG

LIBRARY: G: \SCALE43\WISET\EXE ....

THIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE

JOBNAME: SCALE-PC

LATE OF EXECUTION: 10/12/0S)

TIME OF EXFECUTION: 14:17:32
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'MIN BASKET PLATE - COMMIENT CAPD REFERS TO NOMINAL PLATE SIZE

'23 PLATES - 1q GRAII _3TU PEP PLATE

'FUEL SHIFT AXIAL ALTERNATING

'5E CM ACTIVE FUEL HEIGHT

'MIl PASKET PLATE - COMMENT CARD REFERS TO NOMINAL PLATE SIZE

'23 PLATES - 18 GRAM 235U FER PLATE

'FUEL SHIFT A'IAL ALTERNATING

'5E CM ACTIVE FUEL HEIGHT
LWT MTR INPUT FOP CASE MODEL - PLATES IN CLOSE & PLATES i9 FULL PITCH

P- FROBLEM FAPAMETERS ...

LIB S7GROUPNDF4 LIBRARY
MXX 8 MIXTURES
MSC 9 COMPOSITION SPECIFICATIONS
ISM 3 MATERIAL ZINES
GE LATTICECELL GEOMETRE
MORE '01/1 DO SOT READ/READ OPTIONAL PAPRAETER DATA
MSLN 0 FUEL SOLUTIONS

-* PROBLEM COMPOSITION DESCRIPTION ""

SC UPABISUM STARNDARD COMPOSITION
EG 1 MIXTURE NO.

VF .S0363 VOLUiME FRACTION
ROTH IR.E5E0 SPECIFIEED DENSITY
NEL N1 NO. ELEMENTS
ICP I "/1 MITUIRE/COMPOUND
TEMP 293.0 DEG KELVIN

9200'5 I.E ATOM/MOLECULE
92235 94.0M WT:-
92I E R.OES WTN

END

SC AL STAINDAR D COMPOSITION
MX 1 MIXTUPE NO.
VP 0.2557 VOLUME FRACTION
POTH 2.7020 SPECIFIED ['ENSITY
NEL I NO. ELEMENTS

ICP 1 0/1 MIXTURE/COMPOUND
TEMP 193.0 DEG KELVIN

13027 1.(00( ATOM/MOLECULE
END

SC AL STANIDARD COMPOSITION
MX S MIXTURE NO.
VF i. EGGS VOLUME FPACTION
ROTH 2.7GR2n THEORETICAL DENSITY
NEL I NO1. ELEMENTS

ICP S 0/S MIXTUPE/COMPOUND
TEMP 293.5 CDEG KELVIN

13017 1. SEc ATCM/MOLECULE
END

SC HSb STAJJDARD COMPOS ITION
f.. 3 MIXTUBS N1.
VF l. EO1 VOLUME FRACTION
ROTH 0.9992 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICF 1 5/1 MI TTjRE /1'TOMPC'GNJ,
TEMP 293.0 DEG KELVIN

101 2.G ATOMS/!MOLECULE
010 1.0ES ATOM/MOLECULE

END

SC AL STAIJDAR D COMPOSITION
11r: 4 M I X T U PR E 11O .

VF 1. V'000 ROLUME FFRACTION
ROTH 2.71521 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP I 0 /I MIxTURE/,OMPOUND
TEMP 293.0 DEG KELVIN

13027 1.00 ATOM/MOLECULE
END

SC S'S34 STANIDA D C'SMPOSITIOTN
IF[':5 MNISTUPE 1C.
VF I . 00 'OLOI-E FRACTIOI1
ROTH 7.927'0THEOPETICAL DENSTT

NEL 4 11. ELEMENTS
ICP 0' S/ 1 31YTUP E/COM'IP USD

TEMP 3 DEG FEELVIN
.43u4 1 q. 0"]0 WT,
,055 _' . 12000 WT'

NA:ntra4 ti Ita 6.7- WT
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28304 9.50') WTI

END

SC PB STANDARD COMPOSITION

MY: 0 MIXTURE NO.
VF 1. 0000 VOLUME FRACTION
ROTH 11.3440 THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

TEMP 293.0 DEG KELVIN
82000 1.00 ATOM/MOLECULE

END

SC H20 STANDARD COMPOSITION
KX 7 MIXTURE NO.

VF 0.0000 VOLUME FRACTION

ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

SC H20 STANDARD COMPOSITION
K< 8 MIXTURE NO.
VF 0.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

*. PROBLEM GEOMETRY *

CTP SY?4MSLABCELL CELL TYPE
PITCH 0.3919 CM CENTER TO CENTER SPACING
FUELOD 0.0750 CM FUEL DIAMETER OR SLAH THICKNESS
MFUEL I MIXTURE NO. OF FUEL

04OD 3 MIXTURE NO. OF MODERATOR
CLADOD 0.1150 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE NO. OF CLAD

ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE I IS FUEL
ZONE 2 IS CLAD
ZONE 3 IS MOD

0
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LWT MTR INPUT FOR CASH MODEL - PLATES IN CLOSE I PLATES @ FULL PITCH

.... ..... DATA LIBRAJRY INFOPRM1ATION ....I.....

UNIT VOLUME
NUMBER DATA SET NAME NAME UNIT FUNCTION

89 G:\scale43\DATALIB\FT89FO01 STANDARD COMPOSITION LIBRARY

82 G:\scale43\DATALIB\FT82F001 CROSS SECTION LIBRARY

11 D:\hjp\23p-I8g-as-56h\FTIlF001 SHORT CROSS SECTION LIBPARY

90 D:\hjp\23p-R8g-as-56h\FT9POFO0 INPUT DATA DIRECT ACCESS

STANDARD COMPOSITION LIBRARi DATA

UNIT NUMBER : 89

DATASET NAME G:\scale43\DATALIB\FT89FS01

LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY
637 STANDARD COMPOSITIONS, 490 NUCLIDES
90 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.

CREATION DATE: 6/30/95

CROSS SECTION LIBRARY DATA

UNIT NUMBER : 82

DATASET NAME : G:\scaHe43\DATALIB\FT82F001

LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTROIN GROUP LIBRARY

BASED ON EIIDF-B VERSION 4 DATA
COMPILED FOR NRC 1/27/89

LAST UPDATED
L.M.PETRIE - ORNL

08/12/84 '
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BBEBBBBBBBBB 00000000000
BBBBBBBEBBBBE 0000000000000
BB BEB 00 00
BB BE 00 00
BE BB 00 00
BEBBBBBBBBBB 00 00
BOBBBBBBBEB 00 00
BB BB 00 00
BB BE 00 00
BE BE 00 00
BBBBBBBBBEB 0000000000000
EBBBBBB BBEB 00000000000

SSSSSSSSSSS CCCCCCCCCCC
SSSSSSSSSSSSS CCCCCCCCCCCCC
SS SS CC CC
SS CC
SS CC
SSSSSSSSSSSS CC

SSSSSSSSSSSS CC
SS CC
SS CC

SS SS CC CC

SSSSSSSSSSSSS CCCCCCCCCCCCC
SSSSSSSSSSS CCCCCCCCCCC

31 O0000000
111 000000000

1111 00 00

11 00 00
11 00 BO

0 1 00 0011 00 00

11 00 00
illill 000000000

10111111 0000000

01144
111 444
1111 444
11 4 44

11 44 44

11 444444444444
11 4444444444444
11 44

11111111 44
11111111 44

January 2015

0011ý;"'l 11 N

till t ll I Nl

til t ll I I I

lit] 1 1111N

NN NNA
NN NN

BAAAA AA

EBEBEEB BE BE

AA BAA
AA BAA

AA AA
BAAAA AAA

BAAAA BAAA

A. A
A- A
AA A
AA A
AA A

AAAAAAAAA
AAAAA•AAAAA

AA A

AA AA
----------- AAAAAAAAAAAAA
---------- AAAAAA/•AAAAAA

BA AA

AA PA
AA AA
AA AA
AA AA

LL EEEEEEEEEEEEE
LL EEEEEEEEEEEEE

LL EE
LL EE
LL EE
LL EEEEEEEEE
LL EEEEEEEEE
LL EE
LL EE
LL EE

LLLLLLLLLLLLL EEBEEEEEEEEE
LLLLLLLLLLLLL EEEEEEEEEEEEE

llll1-2 22

II 2211 2

1-0-0 1-14 111111111111
ImM MDIM IIIIIIIIITIII

10004 MW-4 T00
ý1-4 "10 1'24 MM0 II
1414 m-4 1-I -0 01

1-04 14 1-0I I0I
I-0.1 1-4 I I
1M M 1-4 II
1I- 141 I I

-M 104 IIIIIIIIII0I

PEPPPPPPPPPPP
PPPPPPF'PPPPP P
PP PP
PP PP
Pp PP

PP-- PPpPPPPPPP
-PPPpPPPPPP
PP
PP
PP
pp

PP

II 00o0000
// 000000000

// 00 00
// 00 00

/1 00 00
II 00 00

II 00 00
// 00 00

// 000000000
// 0000000

33333333333
3333333333333

:.: 33 33
: 233
:: 33

333
333

:. 33
:: 33
::: 33 33

3333333333333
33333333333

22C 222222C2
22222 2222

22

222 2222 2

CCCCCC CCC
CCCCCCCC
CC C
CC
CC
CC
CC

CC CC
CCC CCCC CCCCC C

CC CC CC CCCCC

0000000

0O000000

00 00

00 O00

000000000
0000000

44
444

4444
44 44

44 44
44 44

44 44
444444444444

4444444444444
44
44
44

11
11
11
11

1111!111
111001111

1I
1ii

1111
1I
1i
11
11
11
11
11

111011111
11011!111

22
22

222 2222 222 2220

2222222222222

7777777777777
777777777777
77 77

77
77

77
77

77
77

77
77
77
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SSSSSSSSSSS
SSS5SSSSSSSSS
SS SS
SS

SS
SSSSSSSSSSSS

SSSSSSSSCSS S
SS
SS

SS S S

SS SSSSSSSSS SS
SSSSSSSSSSS

CCCCCCCCCCCC
CCCCCCC CCCCCC
CC CC
CC
CC
CC
CC
CC
CC

CC CC
CCCCCCC CCC CC C

CCCCCCCC 
CC

PAAAAAAAAAA

AA AA

AA AA
AA AA

AA AA

AA AA

LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LLLLLLLLLLLLL
LLLLLLLLLLLLL

EEEEEEEEEEEEE
EEEEEEEEEEEEE
EE
EE
EE
EEEEEEEEE
EE EEEEEE
EE
EE
EE
EEEEEEEEEEEEE
EEEEEEEEEEEEE

PPPPPPPPPPPPPPPPPPPPPPPP p

pp PP
pp PP
pp Pp
PPPPPPPPPPPPP
PPPPPPPPPPPP
pp
pp
pp
Pp
Pp

CCCCCCCCCCC
C CCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC

cc c

CCCCC CCCC

CCCCCCCCCCC

.. 0 PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000008

CREATION DATE: 09/15/95

VOLUME: ENSG

LIBRARY: G:\SCALE43\WIN_NJT\EXE

THIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE

JOBNAME: SCALE-PC

DATE OF EXECUTION: 10/12/00

TIME OF EXECUTION: 14:17:34
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-10 ARPRAY HAS

0Q ARRAY HAS

15 ARRAY HAS

2Q ARRAY HAS

1 ENTRIES.

4 ENTRIES.

6 ENTRIES.

2 ENTRIES.
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LOGICAL ASSIGNMENTS

MASTER LIBRARY 11
WORKING LIBRARY 0
SCPATCH FILE 18
NEW LI BRARY I

PROBLEM D E S C R I P T I1 0

IGR--GEOMETRY (0/1/I/--1SF MED/SNLBA/CYL/SPHERE

IZM--NUMBER OF ZONES OR MATERIAL REGIONS

MS--MIXING TABLE LENGTH

IBL--SHIELDED CROSS SECTION EDIT OPTION (0/1--NO/YES)

16

IBR--BONDAPENKO FACTOR EDIT OPTION (0/i--NO/YES) 0

ISSOPT--DANCOFF FACTOR OPTION 0

CONVERGEIICE CRITERION 1. 0OOSE-03

GEOMETRY CORRECTION FACTOR FOR WIGNER RATIONAL APPROXIMATION 1.S00E+00

3Q ARRAY HAS 16 ENTRIES.

40 ARRAY HAS 1 ENTRIES.

5Q ARRAY HAS 16 ENTRIES.

E- ARRAY HAS 8 ENTRIES.

7Q ARRAY HAS 8 ENTRIES.

80 ARRAY HAS 8 ENTRIES.

9Q ARRAY HAS 8 ENTRIES.

100 ARRAY H1S 16 ENTRIES.

11Q ARRAY HAS 8 ENTRIES.

MIX ING TABLE

ENTRY
1
2

3
4

6
7

8
9

10
ii
12

13
14
15
16

MIXTURE

3

I
1

4
3
7
a
3
7

5
5
5
6

ISOTOPE
92235
92238

13027
13027
13:27

1001
1001
1001
8016
8016
0016

24304
25055
26304
25304

b2000

GLYMOEP DENSITY
1. 6361E-03
1.04847E-04
1.5 4 IS8E-02
6.03060E-'0'2
6. Y306EE-02
6.67692E-802
6.67692E-22
6.67692E-2'
3.33846E-02
3.33846E-22
3.33846E-22
1.74286E-12
1.73633E-03
5.93579E-02
7.72070E-03
3.29690E-02

NEW IDENTIFIER
1092235
1092238
1013027
2013027
4012027
3001001
7001001
B001001
3008016
700801C
8008016
5024304
5025055
5026304
5028304
6082000

GEOMETRY A21D MATERIAL DESCRIPTION

ZONE MIXTURE OUTER DIMENSION TEMPERATURE EXTRA 14S TYPE (0/1--FUEL/MOD)
1 1 3.75000E-02 2.9300E+02 2. 62093E+00 0

- 5.75000E-0I 2.9300OE+02 C, 00000E+0 N
3 3 1 .0100C (-01 2.930006+02 0.00O0E+08 0

4 4 5. 19595E+00 ?.93000E+02 0. O0000E+00 0
5 5 1.018959E+01 2.93000E+02 0.OOOOOE+00 0
0 6 1.51959E601 2.93000E+02 0.OOOOOE+00 0
7 7 2.0195E+601 2.93000E+02 0. 00000E+00 0
6 8 2.51959E+01 2. 93000+E02 0.00000E+00 0

3600 LOCATIONS OF 10/000 AVAILABLE APE REQUIRED TO MAKE A NEW MASTER CONTAINING THE SELF-SHIELDED VALUES

110 NUCLIDES IN YOUR PROBLEM HAVE BONDARENKO FACTOR DATA*'BONAM3 WILL COPY FROM LOGICAL 11 TO LOGICAL I

COPY 1001 HYDPOGEN FROM LOG 11 TO LOG 18 BONDARENKO TRIGGER 0

COPY 10l01 YELROGEN FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 1001 HYDROGEN FROM LOG 18 TO LOG I BONDARENKO TRIGGER 0

COPY 1001 HYDROGEN FROM LOG 16 TO LOG 1 BONDARENKO TRIGGER 0

COPY E016 OXYGENI-18 FROM LOG 11 TO LOG 10 BONDAREN'EO TRIGGER 0

COPY 8016 OXYGEN)-16 FROM LOG 16 TO LOG 1 BONDARENKO TRIGGER 0

COPY 0010 OG'GEN-16 FROM4 LOG 18 TO LOG 1 BONDS.S.ENKO TRIGGER 0

COPY 8016 OXYGYEN-16 FROM LOG 16 TO LOG I BONDASENKO TRIGGER 0

COPY 13027 AL-27 1193 218 G FROM LOG 11 TO LOG 15 BOODAPENKO TRIGGER 0
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COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

131-127

13027

13027

24304

25055

26304

28304

82000

92235

92238

AL-27 1193 218 G FROM LOG 18 TO LOG

AL-?7 1193 218 G FROM LOG 18 TO LOG

AL-27 1193 218 G FROM LOG 18 TO LOG

CR 1191 WT SS-30 FROM LOG 11 TO LOG

MANGANESE-55 FROM LOG 11 TO LOG

FE 1192 WT SS-30 FROM LOG 11 TO LOG

Nl 1190 WT SS-30 FROM LOG 11 TO LOG

PB 1285 2180GP FROM LOG 11 TO LOG

URANIUM-235 FROM LOG 11 TO LOG

URONIUM-232 FROM LOG 11 TO LOG

BONDARENKE TRIGGER 0

BOIDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BOMDARENIO TRIGGER )

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BOIIDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

0
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SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
BASED ON ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/69
LAST UPDATED

L.M.PETRIE - ORNL
TAPE ID 4321
NUMBER OF NEUTRON GROUPS 27
FIRST THERMAL GROUP 15

TABLE OF CONTENTS
HSDSOGEN EODF/B-IV MAT 1269/THRM1002
HYDROGEN ElDF/B-IV MAT 1269/THRMO002
HYDROGEN ENDF/B-IV MAT 1269/THRP1002
OXYGEN-1H ENDF/B-IV MAT 1276
OXYGFII-16 ENDF/R-IV MAT 1270
OXYGEN-Ic ENDF/B-IV MAT 1276

AL-27 1193 218 GP 040375(5)
AL-27 1193 218 OP 040375(5)
AL-27 1193 218 GP ":40375(5)
CR 1191 WT SS-304(Il/EST) P-3 293K SP=5+4(42375)'

MANGAIIESE-55 ENDF/B-IV MAT 1197
FE 1192 WT S-304 11/EST) P-3 293K1< S=5+1(42375)'
NI 1190 MT SS-304 I/EST) P-3 293K SP=5 4(42375)
PB 1288 218NGP 042375 P-3 293K

URANIUM-235 ENDF/B-IV MAT 1261
URANIUM-238 ENDF/B-IV MAT 1262

08/12/94

NUIIBER OF NUCLIDES
NUMBER OF GAIX4A GROUPS
LOGICAL UNIT

UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 06/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/13/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/11/94
UPDATED 08/12/94

UPDATED 08/12/94

16

I '
ID
I C'
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID

3001001
7001001
8001 00 1
3008016
7008016
800801 1E
1013027

2013027
4013027
5024304
502 555

5026304
5028304
6082000
1092235
1092238

TAPE COPY USED S I/O'S, AIID TOOK 0. 17 SECONDS
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555555S5555
5555555SS55555
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CC CC
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50 00O
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000000
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44 44
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44 44
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444444444444
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44
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EEEEEEEEE
EEEEEEEEE
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EE
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EEEEEEEEEEEEE
EEEEEEFEEEEEEE
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AAAAAAAAAAA
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AA AA
AA AA
AAAAAAAAAAA-

AAAAAAAAAAAAA
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AA AA
AA AA
AA AA
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//
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//
//
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//
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NN Nl
INON tnO
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ll N I' 111i
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LL
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LL
LL
LL
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LLbLLLLLLLLLL
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ill

111112

I1ii
11
51
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11
11
11
11

11111111
11111111

,-,000000000,
0000000000000
00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00
0000000000000

00000OOOOO0

REE

EE

REEK EEK KE
EE
ER
EE
KEREEOOOROEEK

OO OOR E EK

22

22

777777777?777
7777'177'77777-
77 77

7 7
77

77
77

7 7
77

77
'77
77

WV VV
VV WV

VV VV

V

PPPPPPPPPPFPPr

---- ---- --- PFPPPPPFPPPPPP
---- ---- --- PPFPPPPPPPPP

PP
pp
PP
PP

vvP v
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I,

//
'I

//
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//
//

'I
I,

//
I,

0000000
000000000

00 00
00 00
00 00
00 00
00 00
o0 00
00 00

00 o0
004500000
0000000

CCCCCCCCCCC
C CC CC C CC CC C C
CC CC
CC
CC
CC
CC
CC

CC CC
C CCCCCCCCCCCC

CCC CCC CCCCC

50500000
05050500 00

(cc cci

'0 ,] 00

0:I0 0 0
00 00
O0 O0

00 O0

0000000 U00
0000 :O5

0000000
000000000

00 00

5,0 O00
00 003

50 00

00 O00
000000 000

00300000

11
111

1111
11
11
11
11
11
11
11

11111111
11111111

11
111

* 1111
* . 11
* . 11

51
11

* 11
* 51
- . 11

11111111
11111111

44
444

:. 4444
... 44 44
: .44 44

44 44
44 44

4 444444444444
::: 4444444444444
: . 44

44
44

NAC International 6.6.7-17



NAC-LWT Cask SAR
Revision 43

January 2015

SSSSSSSSSSSS ESSSSSSSSS S
S S SS
SS

S S

SS SSSSSSSSSS
SSSSýSSSSSSSS

SS
SS

SS S SS SSSSSSSSSSS

SSSSSSSSSSS

CCCCCCCCCCC
CCCCCCCCCCCCC

CC C
CC
CC
CC
CC
CC

CC CC
CCCCCCCCCCCCC

CCCCCCCCCCC

AAAAAAAAA
AAAAAAAAAAA

AA AA
AA AA
AA AA
AAAAAAAAAAAAA.

AA AA
AA AA
AA AA
AA AA
AA AA

LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LLLLLLLLLLLLL
LLLLLLLLLLLL

EEEEEEEEEEBEE
EEEEEEEEEEEEE
BE
EE
EE
EEEEEEEEE
BEEEEEEEEE
EE
EE
EE EE
EEEEEEEEEEFEEE
EEEEEEEEEEEEE

ppPpPPPPPPPp
pPpp~pppppppp p
PP PP
PP PP

PP PP

Pp PPPPpPPPPPP

ppppp ppp

pp

pp

Fp
PPPPP
PP

CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC

CC
CC

CC CC
CCCCCCC CCCCC C
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PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000009

CREATION DATE: 03/08/96

VOLUME: ENG

LIBRARY: G:\SCALE43\WI N_NT\EXEZ

THIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE

JOBNAMEE: SCALE-PC

DATE OF EXECUTION: 10/12/00

TIME OF EXECUTION: 14:17:40

.. . .. . . .. . .. . . .. . . 1 - 1 .. .. ..

......... * ** * * ** * ** * * ** * ** * * ** * ** **.... .. . . . .... . . . . . . . . .... ...... .. ... .. ...

NAC International 6.6.7-18



NAC-LWT Cask SAR January 2015
Revision 43

...... *** NUMERIC PARAMETERS ....

TME lA'IMITI PROBLEM TIME (MIN) 30.00

TBA TIME PER GENERATION (MIN) 5.05

-. GEN NUMBER OF GENERATIONS 803

NPC NUM4BER PER GENERATION 1000

NSK NUMBER OF GENERATIONS TO BE SKIPPED 3

* BEG BEGINNI NG GENERATION NUMBER 1

RES GENERATIONS BETWEEN CHECKPOINTS 0

" XID NUMBER OF EXTRA 1-D CROSS SECTIONS 1

NBK NEUTRON BANK SIZE 1025

'RNB EXTRA POSITIONS IN NEUTRON BANK 0

NIB FISSION BPNK SIZE 1000 w)

*'" XFB EXTRA POSITIONS IN FISSION BRANK 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000

WTH WEIGHT HIGH FOR SPLITTING .3.0000

WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

PIND STARTING PAIDOM NUMBER BBIY71000ul

NB8 NUMBER OF D.A. BLOCKS ON UNIT 8 200

NLI LENGTH OF D.A. BLOCKS ON UNIT 8 5121

ADJ MODE OF CALCULATION FORWARD

** INPUT DATA WRITTEN ON RESTART UNIT NO0

* BINARY DATA INTERFACE YES
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. " " " • LOGICAL PASASIIETEFS

RUN

FLX

SMU

MKU

CEU

FMU

MKH

CKH

FMH

HHL

ATIE

:SI

XS2

>AAP

P1I

P1D

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT NUMBER

PRINT FISS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT FISS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT I-D MIXTURE :<-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE ANIGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA 1-D CROSS SECTIONS

YES

140

NO

NO

NO

NO

140

NO

NO

NO

NO

1N0

NO

NO

NO

NO

PLT

FDN

OUB

MKP

CNP

FMP

MKA

CKA

FMA

HAL

FAR

GAS

PAX

PWT

FGM

PLOT PICTURE MAP(S)

COMPUTE FISSION DENSITIES

COMPUTE NU-BAR. & AVG FISSION GROUP

COMPUTE MATRIX K-EFF BY UNIT LOCATION

COMPUTE COFACTOR K-EFF BY UNIT LOCATION

PRINT FISS PROD MATRIX BY UNIT LOCATION

COMPUTE MATRIX K-EFF BY ARRAY NUMBER

COMPUTE COFACTOR K-EFF BY ARRAY NUMBER

PRINT FISS PROD MATRIX BY ARRAY NUMBER

COLLECT MATRIX BY HIGHEST ARRAY LEVEL

PRINT FIS. AND ABS. BY REGION

PRINT FAR BY GROUP

PRINT XSEC-ALBEDO CORRELATION TABLES

PRINT WEIGHT AVERAGE ARRAY

PRINT INPUT GEOMETRY

NO

YES

NO ÷

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO "

BUG PRINT DEBUG INFOPRMATION

TRK PRINT TRACKING INFOR14ATION

PARAMETER INPUT COMPLETED

........ 0 IO'S WERE USED READING THE PARAMETER DATA ........

.............. IDATA READING COMPLETED * ...........
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UNIT VOLUME
1NUMBER DATA SET NAME NAME UNIT FUNCTION

XSC 14 D:\hjp\23p-18q-as-6h\FTl4F001 MIXED CROSS SECTIONS

ALB 79 G:\scale43\DATALIB\FT79FO01 INPUT ALBEDOS

PWTS 80 G:\scale43\DATALIB\FT80FD00 INPUT WEIGHTS

SKT 15 UNKNOWII WRITE SCRATCH DATA

BIN 95 D:\hjp\23p-I8q-as-56h\FT95F001 BINARY INPUT DATA

RST 95 D:\hjp\23p-1Ng-as-56h\FT95F001 READ RESTART DATA

LIB 4 D:\hjp\23p-18g-as-56h\FTS4FOD1 INPUT AMFX WORKING LIBRAR.Y -"

a D:\bjp\23p-18D-as-5h\FT08FGS1 INPUT DATA DIRECT ACCESS

* 9 UNEJNOWN SUPER GROUPED DIRECT ACCESS

10 UNKNOWN 'SEC MIXING DIRECT ACCESS

........ 0 IO'S WERE USED PREPARING INPUT DATA ........

CROSS SECTIONS READ FROM THE AMPY WORKING LIBRARY O! UNIT 4

0
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MIXING TABLE

NUMBER OF SCATTERING ANGLES = 2
CROSS SECTIOIN MESSAGE THRESHOLD =3.0E-05

MIXTURE =
NUCLI DE
1013027

08112/ 94
1092235

081/121/94
1092238

08/12/94

MIXTURE =

NUCLI DE
2013027

03/12/94

MIXTURE =
NUCLI SE
3001001

00/12/94
30C,8 016C

0e/1 2/94

MIXTURE =
NUCLIDE
4013027

09/12/94

MIXTURE =
NUCLIDE
5024304

08/12/94
5025055

08/12/94
5026304

08/12/94
5028304

08/12/94

MIXTURE =
NUCLIDE
6082000

08/12/94

MIXTURE
N1UCLIDE
7001001

08/12/94

7008019
08/12/94

MIXTURE =
NUCLIDE
8001001

08/12/94
8(10918016

0C812/94

ATOM-DENS.
1.54180E-02

1.66361E-03

1.04847E-04

DENSITY(G/CC)
WGT. F8AC.

5.00014E-01

4. 9986E-01

2.99991E-02

= 1.3815
ZA AWT

13027 26.9818

92235 235.0441

92238 238.0510

2 DENSITY(G/CC) - 2.7201
ATOM-DENS. WGT. FRAC. ZA AWT

6. 03066E-02 I. OOOOE+00 13027 20.9818

3

ATOM-DENS.
6.-67692E-02

2.3384rE-02

DENSITY(G/CC)
WGT. FRAC.

1.11927E-S1

8.88074E-01

- 0.90017
ZA AWT

IU01 1.0U77

801c 15.99=04

4 DENSITY (G/CC) = 2.7020
ATOM-DENS. WGT. FRAC. IA AWT

6. 03E66E-02 1. 00000E.00 13027 26.9e18

5
ATOM-DENS.

1 .74286E-02

1.73633E-03

5.93579E-02

7.72070E-03

DENSITY(G/CC)
WGT. FRAC.

1.9000 0E-01

1.99999E-02

6.950OOE-01

9.50001E-02

- 7.9200
ZA AWT

24000) 51.9957

25055 54.9370

26000 55.8447

26000 58.6872

NUCLIDE TITLE
AL-27 1193 218 GP 040375(5)

URANIUM-235 ENDF/B-IV MAT 1261

URAIIUM-238 ENDF/B-IV MAT 1262

NUCLIDE TITLE
AL-27 1193 218 GP 040375)5)

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THRI1002

OXYGEN-16 ElIDF/B-IV MAT 1276

NUCLIDE TITLE
AL-27 1192 219 GP 040375(5)

NUCLIDE TITLE
CR 1191 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

MANGAIIESE-55 ENDF/B-IV MAT 1197

FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

NI 1190 WT SS-304(I/EST) P-3 293K SP=5+4(42375)'

NUCLIDE TITLE
PB 1288 2189GP 042375 P-3 293K

1NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THRM1002

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 12E9/THRMIOS2

OXYGEN-I6 ENDF/B-IV MAT 1279

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATEDS

UPDATED

UPDATED

UPDATED

UPDSATED0

6 DENSITY(G/CC) = 11.344
ATOM-DENS. WGT. FRAC. ZA AWT

3.29690E-52 1.00000E+O0 82000 207.2100

7
ATOM-DENS.

6.67692E-22

3.33846E-22

8
ATOM-DENS.

0.67792E-22

3.33846E-22

DENSITY(G/CC)
WGT. FPAC.

1.11927E-0I

8.88073E-0I

DENSITY(G/CC)
WGT. FPAC.

1.11927E-01

8.98073E-01

- 0.99817E-20
ZA AWT

1001 1.0077

8016 15.9904

= 0.99817E-20
7A AWT

1001 1.0077

4011 10.9004

30010:1
7001c 1

8001001
3,00016
7('('8(16
9004010

10113027
2013027
4(119027

5(124304

5025055
5026304

5028304
6082000
1092235
1092238

H'DROCGEN ENDF/B-IV MAT 1269/THRM1002
HYDROGEN ENDG/B-IV MAT 1269/THP.M1002
HYRDPCGEN EIJDF/B-IV MANT 1269/TFPIM1002
OXYGEN- 10 ENGF/B-IV MAT 1279
OXYGOEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 EIIDF/B-IV MAT 1276

AL-27 1103 21 GP 040375)5)
AL-37 11q3 218 GP 040375)5)

AL-27 1103 .11 OP 040375)5)
CR 1191 WT SS-304(1/EST) P-3 293E SP=5+4(42375)'

I-W4GAI0ESE-55 ENDF/B-IV MAT 1197
FE 1190 WT SS-304 (1/EST) P-3 293K SP=5+4 (42375)'
111 1190 WT SS-304(I/EST) P-3 293K SP=5+4(42375)'
PB 1280 219NGP 042375 P-3 293K

UPRANIUM-235 ENDF/B-IV MAT 1261
UPAJI IUM-238 ENDF/B-IV MAT 1262

UPDATED 08/12/94
UPDATED 08/12/94
UPDATES 08/12/q4
UPDATED 08/12/04
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94

KENO MESSAGE NUMBER K5-222

KENIO MESSAGE NUMBER K5-222

KE140 MESSAGE NUMBER K5-222

1 TRANSFERS FOR MIXTUPE 3 WERE CORRECTED FOR BAD MOMENTS.

1 TRAJISFERS FOR MIXTURE 7 WERE CORRECTED FOR BAD MOMENTS.

1 TRANISFERS FOP MIXTURE 8 WERE CORRECTED FOR BAD MOMENTS.

........ ,0 IO'S WERE USED MIXING CROSS-SECTIONS ........

I-D CROSS SECTION ARPAY ID NUIBERS
1 2000 1452 27 10 1018

........ 0IO'S WERE USED PREPARING THE CROSS 8ECTIONJS...
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...... ADDITIONAL IrJFOP AAT IO ..... "

NUMBER OF ENERGY GROUPS

NO. OF FISSION SPECTRUM SOURCE GROUP

NO. OF SCATTERING ANGLES IN XSECS

ENTPIES/NEUTRON IN THE NEUTRON BANK

ENTRIES/NEUTRON IN THE FISSION BANK

NUMBER OF MIXTURES USED

NUMBER OF BIAS ID'S USED

NUMBER OF DIFFERENTIAL ALBEDOS USED

TOTAL INPUT GEOMETRY REGIONS

NUMBER OF GEOMETRY REGIONS USED

LARGEST GEOMETRY UNIT NUMEER 1

LARGEST ARRAY NUMBER

27

18

21

88
7

88

I50

14

USE LATTICE GEOMETRY

GLOBAL ARRAY JUICBER

NUMBER OF UNITS IN THE GLOBAL X DIR.

NUMBER OF NIfTS IN THE GLOBAL Y DIR.

NUMBER OF U4ITS IN THE GLOBAL Z DIR.

USE A GLOBAL REFLECTOR

USE NESTED HOLES

NUMBER OF HOLES

MAXIMUM HOLE NESTING LEVEL

USE NESTED ARRAYS

NLJJ2ER OF ARRAYS USED

MAL-'IMUM ARRAY NESTING LEVEL

YES

1I

1

10

YES

YES

34

2

YES

8

3

"+X BOUNDARY CONDITION MIR -X BOUNDARY CONDITION MIR

+Y BOUNDARY CONDITION MIR -Y BOUNDARY CONDITION MIR

+Z BOUNDARY CONDITION MIR -Z BOUNDARY CONDITION MIR
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MEDIA BIAS
U14 I D

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
PEGI ON

UNIT I -----

MIDDLE FUEL PLATE CELL

1 CUBOID I I

2 CUBOID

3 CUBOID

2 1

3 1

+X

+x

3.3000

3.3000)

3.3000

-3. 30D00

-3.3000

-3.3000

+' =

+Y =

3.75000E-02 -Y

5.75000E-02 -Y

0.19590 -Y

=-3.715RIDE-0I2

=-5. 75000E-02

-- 0.105900

5C.700

57. 400

57.401)

= 0.70000

= 0.00000

= 0.0V000

----- UNIT 2 ----

TOP FUEL PLATE CELL

1 CUBOID

2 CUBOID

3 CUBOID

2 1

2 1

31I

+X 3.3000

3.3000

-X = -3.3000 +Y = 3.75000E-02 -Y =-3.75000E-02 +Z

-X = -3.3000 +Y = 5.75000E-02 -Y =-5.75000E-02 +Z

56.700 -Z = 0.70000

57.400 -Z = 0.00000

+:' = 3.3000 -X = -3.3000 +Y = 5.75000E-02 -Y =-o.190590 +Z 5 .400 -Z = 0.00000

----- UNIT 3

BOTTOM FUEL PLATE CELL

I CUBOID 1

2 CUBOID 2

3 CUOID 3

1

1

I

3.3000

3.3000

3.3000

-X

-X

-X

-3.3000

-3.3000

-3.3000

+Y = 3.75000E-02 -Y

+Y = 5.75000E-02 -Y

+Y = 0.19590 -Y

-- 3.75000E-02

=575000E-02

=575000E-02

+Z

+Z

-+0

56.700

57.400

57.400

-Z

-Z

-Z

0. 70000

0. 00000

0. 00000

----- UNIT

SIDE PLATE

1 CUBOID +.: = 0.20000 -X =-0.20000 +Y = 3.7500 -Y = -3.7500 +Z - 57.400 -Z = 0.00000

UNIT 10 EXTERNAL TO LATTICE 1

FUEL PATE ARPAY -

I ARRAY NMhBER

2 CUBOID

HOLE NU14BER

HOLE BUMBER

3 CHBOSD

PLATES IN

31

5 1

5/SR IN.

+X

AT "=

AT X -

WEB CEGTER

3.3010

4.3688

-4. 16k-7

4.1687

4.7244

Y

-3.3000

-4. 3688

n0. 000c

0.00000

-4.7244

+Y = 4.3658

+Y = 4.3688

= 0.00000

Z 0.00000

+Y = 4.3688

-Y = -4.3688

-Y = -4.3688

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -4.3688

+Z = 57.400

+Z = 73.152

4

4

+Z = 73. 152

-Z

-Z 0.00000

-Z = 0.00ooo0
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MEDIA BIAS
NUM I DREGION

GEOMETRY DESCRIFTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT 11 EXTERNAL TO LATTICE 1

FUEL ARRAY 20 PLATES

1 ARPRAY NUMBER

2 CUBOID

HOLE NUMBER

HOLE NUMBER

3 CUBOID

FUEL ARRAY 20 PLATES

I ARRAy NUMBER

2 CUBOID

HOLE NUMBER

HOLE NUMBER

3 CUBOID

IN 5/16 IN. WEB RIGHT

I +X = 2.r314

3 1 +X = 4.3688

3 AT X = -4.1687

4 AT X = 4.1687

5 1 -X = 4.7244

Y

Y

-X

-3. 9686

-4.3688

n. 00000

n. 00000

-4.7244

+y3
+Y

Z

Z

+Y

= 4.365e

= 4.3688

= 0.C00000

= 0.00000

= 4.3688

-Y = -4.3658

-Y -4.3648

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -4.3688

+Z = 57.400

+Z = 73.152

4

4

+Z = 73.152

-Z = 0.00o00

-Z = 0.00000

-Z = 0.00000

----- UNIT 12 EXTERNAL TO LATTICE I

IN 5/16 IN. WEB LEFT

1 +' = 3.6986

3 1 +X = 4.3688

5 AT X = -4.1687

6 AT X = 4.1687

5 1 +N = 4.7244

-X = -2.6314 +Y = 4.3658

-X = -4.3688 +Y = 4.3688

Y = 0.00000 2 = 0.00000

Y = 0.00000 Z = 0.00000

-: = -4.7244 +Y = 4.3688

-Y = -4.3688

-Y = -4.3688

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -4.3588

+Z = 57.400 -Z = 0.00000

+Z = 73.152 -Z = 0.00000

4

4

+Z = 73. 1S2 -Z = 0. C00000

FUEL AARRAY WITH HALF OF 1/4

1 ARPAY NUMBER 1

2 CUBOID 3 1

HOLE NUMBER 7

HOLE NUMBER 8

3 CUBOID 5 1

PLATE ON RIGHT -

+x = 3.9686

+0 = 4.3C88

AT X = -4.1687

AT X = 4.1687

+Z = 4.6736

UNIT 20 EXTERNAL TO LATTICE I -----

TOF STACK

-E = -2.6314 +Y = 4.3658 -Y = -4.3688

-X = -4.3488 +Y = 4.3688 -Y = -4.3648

Y = 0.00000 Z = 0.00040 IS UNIT NUMBER

Y = 0.00000 Z = 0.00000 IS UIIOT NUMBER

-X = -4.3688 +Y = 4.3688 -Y = -4.3688

+Z = 57.400

+Z = 73.152

4

4

+Z = 73.152

-Z = 0.00000

-Z = 0.00000

-Z 0.00000
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I4EDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
NHM4 I EREGION

----- UNIT 21 EXTERNAL TO LATTICE I

FUEL WITH HALF OF 1/4 IN. PLATE ON LEFT TOP STACK

1 ARRAY NUMBER

2 CUBOID

HOLE fRYOBER

HOLE INUOMBER

3 CUBOID

I X6

3 1 +X

9 AT X

10 AT X

51 i +

3.6314

4. 3688

-4.1687

4.1687

4. 3688

Y

Y

-X

-3.968(

-4.3688

0. 6000

0.00000

-4.6736

+y

ýY

Z

Z

±Y

4.3658

4.3688

0.00000

0. 00000

4. 3688

-Y = -4.3688

-Y = -4.3688

IS UNIT NUMBER

IS UNIT NU4BER

-Y = -4.3688

+Z = 57.40U

+Z = 73.152

4

4

+Z = 73.152

-Z = 0.00000

-Z = 0.00000

-Y = 6.060000

UNIT 30 EXTERNAL TO LATTICE I

RIGHT - BOTTOM STACKFUEL ARP.AY WITH HALF OF 1/4 IN. PLATE ON

i ARRAY NYUMMb

2 CUBOID

HOLE NIMBER

HOLE NUMOBER

3 CUBOIL

1

3 1

1

+X.

AT 6

AT X

3.9686

4.3688

-4.1687

4 .1687

4.6736

-X

-S

Y

-2.6314

-4.3688

0. 00000

0. 00000

-4.3688

+y

+yS =

Z=

Z=

+y =

4. 3658

4.3688

0. 00000

0.00000

4.3668

-Y = -4.Jb6H

-Y = -4.3688

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -4.3688

+Z = 57.400

+Z = 73.152

-Z = H. 0(]0+

-Z = 0.00000

4

73.152 -Z = 0.00000

FUEL ARRAY WITH HALF OF 1/4

1 ARRAY NUMBER 1

2 CUBOID 3 1

HOLE NOUMBER 13

HOLE IF-.TIIBEP 14

3 CUBOID 5 1

IN. PLATE ON LEFT -

2= .6314

+6 - 4.3688

AT 6 = -4.1687

AT 6 = 4.1687

+X = 4.3668

UNIT 31 EXTERNAL TO LATTICE 1 -----

BOTTOM STACK

-X = -3.9686 +Y = 4.3658 -Y = -4.3688

-E = -4.3688 +Y = 4.3688 -Y = -4.3688

Y = 0.00000 Z = 0.00005 IS UNIT NUMBER

Y = '3.00000 Z = 0.00000 IS UNIT NU4BER

-X = -4.6736 +Y = 4.3688 -Y - -4.3688

+Z 57.400 -Z

73.152 -Z

0.00000

O.00600I)E

+Z - 73.152 -Z = 0.00000

UNIT 40 EXTERNAL TO LATTICE 2

2 UNIT ARRAY WITH 1/4 IN. PLATE ON TOP AID SIDES

I ARRAY NUMBER 2 +X = 9.0420 -X -9.0428 +Y = 4.3C88 -Y = -4.3688 +Z = 73.152 -Z = 0.00000

2 CUBOID 5 1 +X = 9. 3468 -X = -9.3476 +Y = 4.6736 -Y = -4.3688 +Z = 73.152 -Z = 0.00000
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MEDIA BIAS
NUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT 41 EXTERNIAL TO LATTICE 3

3 UNIT ARRAY WITH REST OF 5/16 WEB

S ARRAY NUMBER 3 +2 14.173

2CUBOID 5 1 +2 = 14.526

-x = -14.174 +Y = .3688 -Y = -4.3688 +2 73.152 -Z = .0050

-Y = -14.529 +Y = 5.0800 -Y = -5.0800 + = 73.152 -Z = U.00000

----- UNIT 42 EXTERNAL TO LATTICE 4

2 UNIT ARRAY WITH 1/4 IN. PLATE ON BOTTOM ARID SIDES

1 ARRAY NUMBER 4

2 CUBOID 5 1

7 MTR ELEMENTS IN THE LWT

I CYLIINDER 3 1

HOLE BNUMBER 15

HOLE NUIMBER 16

HOLE NUMBER 17

2 CYLINDER 5 1

3 CYLINDER 6 I

4 CYLINDER 5 1

5 CYLINDER 7 1

+ X
9.0420 -x -9.0428 +Y = 4.3 88 -Y = -4.3688 +z = 73.152 -Z = 0.0['000

9.3468 -E = -9.3476 +Y = 4.3688 -Y = -4.6736 +Z = 73.152 -Z = 0.00000

--- UNIT 50 -----

RADI US

AT X

AT X

AT 0

RADIUS

R.ADI US

RADI US

RADI US

RADIUS

17.1050

0. 00000

0. 00000

0. 000O0

18.891

33.406

36.544

49. 244

49.854

49.e54

+2

Y

+2

+z

+z

73.152

9. 4489

0. 00000

-9.4489

73.152

73.152

73.152

73.152

73.152

-49.854

-Z

Z

-Z

-Z

-Z

-Z

-Z

+y

= r.0o0on

= 0.00000

= 0.00000

= 0.00000

= -1.2700

= -1.2700

= -1.270(

--1.27,00

= -1.2700

= 49.854

CENTERLINIE IS AT

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

-Y = -49.854

X = ,. 00000

40

41

42

X = 0.00000

.": = 0. 00000

X = 0.00000

x= 0.0,000

X= 0.00000

+Z = 73.152

Y = 0.00000

Y

Y

Y

Y

Y

-Z

= 0.00000

= 0.0050O

O.00000

= 0.00000

= 0.00000

= -1.2700

E CYLINDER

7 CUBOID

5 1

1 I

UNIT 60

SIMPLIFIED LID STRUCTURE NAC-LWT

1 CYLINDER 5 S RADIUS

2 CYLINDER 8 I RADIUS

3 CUBOID 8 5 +X

36.519

49.854

49.854

,z

+Z

13.677

13.677

-49.854

-Z

-Z

'Y

= -14.135

= -14.135

= 49.854

CENTERLINE IS AT

CENTERLINE IS AT

-Y = -49.854

0.00000

0.00000

13.677

Y

Y

-Z

0.00000

0.00000

-14. 135
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MEDIA BIAS
NUM I D

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

UNIT 01 -----

SIMPLIFIED CASK BOTTOM STRUCTURE NAC-LWT

1 CYLINDER 6 1 RADIUS = 26.353

' CYLINDER 5 1 RADIUS = 36.619

3 CYLINDER 8 1 RPADIUS = 49.854

4 CUBOID a 1 +X = 49.854

= 3.8100

= 13.360

13.360

= -49.854

-Z

-Z

-Z

+Y

-3.81010

-12.700

-12.700

49.854

CENTERLINE IS

CENTERLINE IS

CENTERLINE IS

-Y = -49.854

AT X

AT X.

AT X

+Z

= 0.0OO00

= 0.00000

= 0.00000

= 13.360

Y
Y

-Z

0.00000

0.00000

0. 00040

-12.700

UNIT KS2 ----

THIN TOP AND BOTTOM SHELL OF NEUTRON SHIELD - SUBTRACTED FROM LID MODEL

I CYLINDER 5 1 RADIUS = 49.854 +Z = 0.61000 -Z = 0.00000

- CUBOID 8 1 +X - 49.854 -X = -49.854 +Y = 49.854

CENTERLINE IS AT X = 0.00005

-Y = -49.854 +Z = 0.61000

Y = 0.00004

-Z = 0.00000

...... .... - ... - GLOBAL. . . . .. .
----- UNIT 70 EXTERNAL TO LATTICE 10 -----

STACK OF 6 BASKETS IN CASK WITH LID AND BOTTOM

1 ARRAY NUIBEP. 10 +S =49.854 -X = -49.854 +0 = 49.854 -Y = -49.854 +Z = 01.62 -Z = 0.0000

UNIT I10 EXTERNAL TO LATTICE N

FUEL PATE ARRAY - SLATES IN 5/16 IN. WEB CENTER

I ARPAY NUMBER I +x = 3.3000 -x = -3.3000 +Y = 4.3658

- CUBOID 3 1 +X = 4.3688 -X = -4.3688 +Y = 4.3688

Y = -4.3688 +Z = 73.152 -Z = 15.752

Y = -4.3689 +z = 73.152 -Z = 0.30O00

HOLE NUMBER

HOLE NU•BER

3 CUBOID

18 AT X

10 ATM

5 1 +0

-4.168 H

4.1697

4.7244

Y = O.000O0

Y = 0.00000

-X = -4.7244

Z lb 1.72

Z = 15.752

+Y = 4.3688

IS UNIT NUMBER 4

IS UNIT NIU4BER 4

-Y = -4.3668 +Z = 73.152 -Z = 0.00000
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MEDIA BIAS
NUM I DREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT III EXTERNAL TO LATTICE 1 -----

FUEL ARRAY 20 PLATES IN

1 ARRAY NUMBER I

2 CUBOID 3

HOLE NIUMBER 20

HOLE NUMBER 21

3 CUBOID 5

FUEL ARRAY 3'0 PLATES IN

1 ARRAY NUMBER 1

3 CUBOID 3

HOLE NUMBER 22

HOLE fUq4MBER 23

3 CUBOID 5

5/16 IN. WEB RIGHT

+7 2.6314

1 4. = 1.3688

AT 7 -4.1687

AT X = 4.1687

1 +7 = 4.7244

-X =-3. 9686

-X = -4.3688

Y = 0.000OO

Y = 0.O000O

-x = -4.7244

+y =

-y =

Z=

+ =

4.3658

4.3688

15.752

15.752

4.3688

-Y = -4.36P8

-Y = -4.3688

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -4.3688

+Z

+Z

73.1552

73.152

-Z

-Z

15.753

0. 0000U

+Z - 73.152 -Z = 0.00000

UNIT 112 EXTEPNAL TO LATTICE I -----

.WEB LEFT5/16 IN

AT

AT

I

+X = 3.9686 -X = -2.6314

+7 = 4.3688 -7 = -4.3688

X = -4.1687 Y = 0.0000

X = 4.1687 Y = 0.00000

+X = 4.7244 -7 = -4.7244

4.3659

4.3688

15.752

15.752

4.3688

-Y = -4.3688

-Y = -4.3688

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -4.3688

+Z - 73.152

+Z = 73.152

4

4

+Z = 73.152'

-Z

-Z

15.752

0.O0000

-Z - L'.U000G

UNIT 120 EXTERNAL

FUEL ARRAY WITH HALF OF 1/4 PLATE ON RIGHT - TOP STACK

1 ARRAY NUMBER 1 +I = 3.8686 -7 = -3.6314 +Y =

2 CUBOID 3 1 '7 = 4.3688 -7 = -4.3688 -Y =

HOLE NUMBER 24 AT 7 = -4.1687 Y = 0.00000 Z =

HOLE NUMBER 25 AT 7 = 4.1687 Y = 0.00000 Z =

3 CUBOID 5 1 +7 = 4.6736 -7 = -4.3688 +Y =

TO LATTICE I

4.3658

4.3688

15. 752

-Y = -4.3688

-Y = -4.3688

TI ITNIT NMJBER

73.152

73.152

-Z

-Z

15.752

0.00000

15.752 IS UNIT NUMBER

4.3688 -Y = -4.3688 +Z = 73. 152 -Z - 0.00000
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MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION NUM ID

----- UNIT 121 EXTERNAL TO LATTICE I -----

FUEL WITH HALF OF 1/4 IN. PLATE ON LEFT TOP STACK

1 ARRAY NUMBER

2 CUBOID

HOLE NUMBER

HOLE NUMBER

3 CUBOID

3 1

26

27

5 1

+2 =

AT X =

AT X =

+X =

2. 6314

4.3688

-4.1687

4.1687

4. 3688

Y

Y

-X

= -3.0BH6

= -4.3688

= 0.00000

= 0.00000

= -4.6736

+y =

+y =

Z=

Z=

+y =

4. 3658

4. 3688

15. 752

15.752

4. 3688

-Y = -4.3E88

-Y = -4.3688

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -4.3r86

+Z

+Z

73.102

73.152

4

4

+Z = 73.152

-Z - 15.75'

-Z - 0.00000

-Z = 0.00000

FUEL ARRAY WITH HALF OF 1/4

I ARPRAY NUMBER 1

2 CUBOID 3 1

HOLE NULMBER 28

HOLE NUMBER 29

3 CUBOID 5 1

FUEL ARPRAY WITH HALF OF 1/4

1 A•PRAY NUMBER I

----- UNIT 130 EXTERNAL TO LATTICE 1 -----

IN. PLATE ON RIGHT - BOTTOM STACK

+X = 3.9686 -X = -2.6314 +Y = 4.3658 -Y = -4.3688

+X = 4.3688 -X = -4.3688 +Y = 4.3688 -Y = -4.3688

AT N = -4.1687 Y = 0.00000 Z = 15.752 IS UNIT NUMBER

AT X = 4.1687 Y = 0.00000 Z = 15.752 IS UNIT NUMBER

+X = 4.6736 -X = -4.3688 +Y = 4.3688 -Y = -4.3688

+Z = 3.152 -Z = 15./52

+Z = 73.152 -Z = 0.00000

+Z = 73.1522 -Z = 0.00000

2 CUBOID

HOLE NUMBER

HOLE NUMBER

3 CUBOID

3 1

30

31

5 1

----- UNIT 131

IN. PLATE ON LEFT - BOTTOM STACK

+2 = 2.0314 -X = -3.9686

+2 4.3688 -X = -4.3688

AT 2 = -4.1687 Y = 0.00000

AT X = 4.1687 Y = 0.00000

+X = 4.3688 -x = -4.6736

+Y

* S

2=

.5

4.3658

4.3688

15.752

15.752

4.3688

-Y = -4.3668

-Y = -4.3688

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -4.3268

+Z

+Z

73.152

73.152

-Z

-Z

EXTERNAL TO LATTICE I ----

15.752

0.00000

+2- 73.15' -Z 0. 00000

----- UNIT 140 EXTERNAL TO LATTICE 12

2 UrNIT ARPAY WITH 1/4 IN. PLATE ON TOP AND SIDES

1 ARRAY NUMBER 12 +X = 9.0420 -

- CUBOID 5 1 +2 = 9.3468 -

NAC International

X = -9.0428 +Y = 4.3688 -Y = -4.3E88 +Z
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MEDIA BIAS
SUM I DREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLFE4

----- UNIT 141 EXTERNAL TO LATTICE 13

3 UNIT ARRAY WITH REST OF 5/S6 WEB

I ARPAY NUMBER 13 +X 14.173

2 CUBOID 5 1 +X.' 14.528

-X = -14.174 +Y = 4.3688 -Y = -4.3669 +Z

-x = -14.529 +Y = 5.0800 -Y = -5.08,0 800

73.152

73.152

-2 = 0. 00000

-Z = 0.00000

UNIT 142 EXTERNAL TO LATTICE 14

2 UNIT ARRAY WITH 1/4 IN. PLATE ON BOTTOM AND SIDES

1 ARRAY NUMBER 14 +X = 9.0420 -x

2 CUBOID 5 1 X = 9.3468 -X =

-9.0428 +Y = 4.3688

-9.3476 +Y = 4.3688

-Y = -4.3688 +Z

-Y = -4.6736 +Z

73.152

73.152

-Z = 0.00000

-Z = 0.00000

----- UNIT 150 -----

7 MTR ELEMENTS IN THE LWT

1 CYLINDE. 3 1 RADIUS = 17.S50 +Z = 73.152 -Z = 0.00000 CENTERLINE IS AT

HOLE NUMBER 32 AT X = 0.00000 Y = 9.4489 Z = 0.00000 IS UNIT NUMBER

HOLE NUMBER 33 AT .1= = 0.00000 Y = U.0GONGS 0.000/H IS UNI1T NUMBER

HOLE NIIUMBER 34 AT X = 0.00000 Y = -9.4489 Z = 0.00000 IS UNIT NU-IBER

- CYLINDER 5 1 RADIUS = 18.891 +Z = 73.152 -Z = -1.2700 CENTERLINE IS AT

3 CYLINDER 6 1 RADIUS = 33.496 +Z = 73.152 -Z = -1.2700 CENTERLINE IS AT

4 CYLINDER 5 1 RADIUS = 36.544 +Z = 73.152 -Z = -1.2700 CENTERLINE IS AT

5 CYLINDER 7 1 RADIUS = 49.244 +Z = 73.152 -Z = -1.2700 CENTERLINE IS AT

6 CYLINDER 5 S RADIUS = 49.854 +Z = 73.152 -Z = -1.2700 CENTERLINE IS AT

7 CUBOID 8 S +X = 49.854 -X = -49.854 +Y = 49.854 -Y = -49.854

X 0.00000

140

141

142

0.00000

X = 0.00000

;,: = 0.00000

X = 0.00000

X = 0.00n00

+Z = 73.152

Y = 0.00000

Y

Y

Y

Y

Y

-Z

= 0.00000

= 0.0000

= 0.00000

= 0.00000

= 0.00200

= -1.2700
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UNIT ORIENTATION DESCRIPTION FOR ARRAY I

Z LAYER 1, X COLUMN 1 TO I LEFT TO RIGHT Y ROW 1 TO 23 BOTTOM TO TOP

2

3

---- UNIT ORIENITATIONI DESCRIPTION FORFl ARR.AY 2 ----

Z LAYER 1, X COLIJISJ 1 TO CLEFT TO RIGRT Y ROW 1 TO 1 ROTTOM TO TOP

20 1

NAC International 6.6.7-32
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UNIT ORIENTATION DESCRIPTION FOR ARRAY 3

Z LAYER 1, X COLUMII I TO 3 LEFT TO RIGHT Y ROW 1 TO I BOTTOM TO TOP

' 11i0 11

UNIT ORIENTATION DESCRIPTION FOR ARRAY 4

O LAYER 1, X COLUMN 1 TO 2 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

30 31
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UNIT ORIENTATION DESCRIPTION FOR ARRAY 10 -

Z LAYER 1, X COLUM 1 TO I LEFT TO RIGHT Y POW 1 TO I BOTTOM TO TOP

61
I LAYER :, COLUMGI 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

6ý2
Z LAYER 3, X COLOMRI 1 TO 1 LEFT TO RIGHT I ROW 1 TO 1 BOTTOM TO TOP

150
Z LAYER 4, X COLUI'J 1 TO 1 LEFT TO RIGHT I ROW I TO 1 BOTTOM TO TOP

50
Z LAYER 5, X COLUWI 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

150
Z LAYER 6, X COLUO'II 1 TO I LEFT TO RIGHT Y ROW 1 TO I BOTTOM TO TOP

50
Z LAYER 7, X COLUMII 1 TO I LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

150
Z LAYER 8, - COLUImG 1 TO 1 LEFT TO RIGHT Y ROW I TO 1 BOTTOM TO TOP

so
B LAYER 9, X COLUMD7 1 TO 1 LEFT TO RIGHT Y ROW I TO 1 BOTTOM TO TOP

62
Z LAYER 10, X COLUMIl 1 TO 1 LEFT TO RIGHT Y ROW I TO 1 BOTTOM TO TOP

60
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UNIT ORIENTATION DESCRIPTION FOR ARRAY 12

Z LAYER 1, X COLUMN I TO 2 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

120 121

UNIT ORIENTATION DESCRIPTION FOR ARRAY 13

Z LAYER 1, X COLUMNl 1 TO 3 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

112 110 111

UNIT ORIENTATION DESCRIPTION FOR ARRAY 14

Z LAYER 1, X COLUMN 1 TO 2 LEFT TO RIGHT Y ROW I TO 1 BOTTOM TO TOP

130 131
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VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

GEOMETRY
UNIT REGION REGION

1 I 1

3 3

2 1 4
2 5
3 6

3 1 7
2 8
3 9

4 1 10

SURROUNDING GEOMETRY VOLUMES

150 1 11
2 12
3 13

SURROUNDING GEOMETRY VOLUMES

13 1 14
2 15
3 1E

SURROUNDI1G GEOMETRY VOLUMES

12 1 17
17

3 19

SURROUNDING GEOMETRY VOLUMES

20 1 20
2 21

3 22

SURROUNDING GEOMETRY VOLUMES

21 1 23
3 24
3 25

SURROUNDING GEOMETRY VOLUMES

30 1 26
2 27
3 28

SURROUNDING GEOMETRY VOLUMES

31 1 29
2 30
3 31

SURROUNDING GEOMETRY VOLUMES

40 1 32
2 33

SURROUNDING GEOMETRY VOLUMES

41 1 34
2 35

SURROUGDING GEOMETRY VOLUMES

42 1 31
2 37

50 1 38

39

3 40
4 41
5 42
6 43
7 44

G0 1 79
u0

3 05

61 1 82
2 83
3 54
4 95

62 1 36

VOLUME

2.77200E+01 CM''3
1.58466E+01 CM''3
1.04863E+02 CM'÷3

2.77200E+01 CM''3
1.SH466E+01 CM''3
5.24315E+01 CM"3

2.77200E+01 CM-3
1.58466E+01 CM''3
5.24315E+GS CMM*3

1.72200E+02 CM'*3

GEOMETRY REGION

3.30902E+03 CM"-3
1.93142E+03 CM*

t
3

4.54580E+02 CM',3

GEOMETRY REGION

3.30902E+03 CM'*3
1.93142E+03 CM*:'3
4.54560e+02 CM' 3

GEOMETRY REGION

3.30902E+03 CM''3

1.93142E+03 CM'43

4.54580E+02 CM''3

- GEOMETRY REGION

3.30902E+03 CM''3
1.93142E+03 CM*"3
1.94820E+02 CM '3

GEOMETRY REGION

3.309021E+03 CM'-3
1.93142E+03 CM''3
1.94823E+02 CM-3

GEOMETRY REGION

3.30902E+03 CM**3
I.93142E+03 CMW3
1.9482HE+G2 CM''3

- GEOMETRY REGION

3.30902E+03 CM-43
1.931421E+03 CM.3
1.94820E+02 CM''3

GEOMETRY REGION

1.15593E,04 CM''3
3.06464E+02 CM'3

GEOMETRY REGION

1.81183E+04 CM-3
3.47806E+03 CM''3

GEOMETRY REGION

1.15593E+54 CM''3
1.06464E102 CM' 3

2.04796E+04 CM'3

1.66327E+04 CM":3
I.7O88RE+G5 cM÷'3
4.99133E+04 CM1'
2.54733E+05 CM"3
1.41241E+04 CM÷'3
1.50779E+05 CM''3

1. 1652EE±5 C1M4'3
1 . 00639E+(15 CI'3
5.93331E+04 CI''3

1.0C245E+U4 C1M-'3
9.31579E+04 CM''3
9. 36900E +4 CM''3
5.555ýE9E04 CM'*3

4.76297E+03 CM' '3

CUMULATIVE
VOLUME

2.77200E+01 CM''3
4.35661E+01 CM''3
1.48430E+02 CM'-3

2.77200E+01 CM'-3
4.35666E+01 CM':3
9.59981E+0l CM''3

2.77200E+0D CM*'3
4.35666E+01 CM''3
9.59981E401 CM''3

1.72200E+02 CM''3

11 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.30902E+03 CM''3
5.58484E+03 CM :3
6.03942E+03 CM*3

14 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.30902E+03 CM*'3
5.584H4E+03 CM''3
6.03942E+03 CM+ 3

17 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.30902E+03 CM'*3
5.5848T4103 CM''3
6.03942E+03 CM''3

20 IS All ARRAY PLACEMENT BOUNDARY REGION

3.30902E+03 CM''3
5.58484E+03 CM''3
5.77966E+03 CM''3

23 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.30902E+03 CM'3
5.58484E+03 CM''3
5.77966E103 CM''3

26 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.30902E+03 CM''3
5.58484E+03 CM''3
5.77966E+03 CM''3

29 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.30902E+03 CM' 3
5.58484E+03 CM' 3
5.77966E+03 CM' 3

32 IS All ARRAY PLACEMENT BOUNDARY REGION

1.15593E+04 CM''3
1.23658E+04 CM''3

34 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.8H113E+04 CM'3

2.15963E+04 CM''3

36 IS All ARRAY PLACEMENT BOUNDARY REGION

1.15593E+04 CM÷'3
1.23658E1+04 CM*'3

6.68074E+04 CM''3
8.34401E+04 CM''3
2.62328E+05 CM''3
3.122451E+05 CM''3
5.66974E+05 CM''3
5.81098E+05 CM''3
7.39877E+05 CM''3

1.10521E105 CM*'3
2.17165E+05 CM''3

2.71503E1+5 CM'-3

1.6114E1+04 CM-'3
1.09702E+05 CM''3

2.034901E0+ CM':'3

2.59079E+05 CM .. 3

4.75297E+03 CM''3
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2 87 1.30143N+03 CM'-3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

70 1 88 4.98697E+06 CM''3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

Ii0 1 45 3.30902E+03 CM''3
46 1.93142E+03 CM''3

3 47 4.54580E+02 CM *3

SURROUNIDI NG GEOMETRY VOLUMES - GEOMETRY REGION

1i1 1 48 3.30902E+03 CM-'3
2 49 1.93142E+03 CM'*3

3 50 4.54580E+ 02 CM''3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

112 1 51 3.30902E+03 CM'-3
2 52 S.93142E+03 CM''3
3 53 4.54580E+02 CM' 3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

120 1 54 3.30902E+03 CM''3
2 55 1.93142E+03 CM"ý3
3 56 1.9482RE+U2 CM''3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

121 5 57 3.30902E.03 CM÷'3
3 56 1.93142E+03 CM"3

3 59 1.94820E+02 CM"3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

132 1 60 3.30902E+03 CM**3
2 61 1.93142E+03 CM''3
3 62 1.94820E+02 CM"*3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

131 1 63 3.30902E+03 CM''3
2 64 1.93142E+13 CM"*3

3 65 l.94825E+02 CM''3

SURROUYIIDIG GEOMETRY VOLUMES - GEOMETRY REGION

140 1 66 1.15593E+04 CM'*3

2 r7 8.06464E+02 CM-'3

SURROUNDING GEOMETRY VOLU4ES - GEOMETRY REGION

141 1 68 1.81183E+04 •UM•3
2 09 3.47806E+03 CM''3

SURROUNDING GEOMETF.Y VOLUMES - GEOMETRY REGION

142 1 70 1.15593E+04 CM"3
2 71 8.06464E+02 CM*43

15'?' 5 72 2.04796E+04 CM-'3
2 73 1.66327E+04 CM"*3
3 74 1.78888E+05 CMN÷3
4 75 4.99133E-04 CM''3
5 7. 2.54733E+05 CM''3
6 77 1.41241E+04 CM''3
7 70 1.58779E+05 CM''3

6.06440E+03 CM-'3

88 IS Al4 ARRAY PLACEMENT BOUNDARY REGION

4.98697E+06 CM**3

45 IS All ARRAY PLACEMENT BOUNDARY REGION

3.30902E+03 CM''3

5.58484E:03 CM''3
6.03942E+03 CM''3

48 IS All ARRAY FLACEMENT BOUNDARY REGION

3.30902E+03 CM-3
5.58484E+53 CM''3
6.03942E+R3 CMM 3

51 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.3090'E+03 CM''3
5.58484E+03 CM'*3
6.03942E+03 CM- 3

54 IS All ARRAY PLACEMENT BOUNDARY REGION

3.30902E+.)3 CM-'3
5.58484E+03 CM::3
5.77966E+03 CM''3

57 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.30902E+03 CM-'3
5.58484E+03 CM-'3

5.77966E+03 CM''3

60 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.30902E+03 CM'3
5.58484E+03 CM**3
5.779686E03 CM''3

63 IS All ARRAY PLACEMENT BOUNDASRY REGION

3.30902E+03 CM*÷3
5.58484E+03 CM''3
5.77966E+03 CM''3

66 IS Al' ARRAy PLACEMEINT BOUNDARY REGION

1.15593E+04 CM''3
1.23658E+04 CM''3

68 IS AN1 ARRAY PLACEMENT BOUNDARY REGION

1.81183E+04 CM''3
2.15963E+04 CM'*3

70 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.15593E+04 CM-3
1.23658E+04 CM''3

f.68074E904 CM''3
8.34401E904 CM''3
2.62328E+05 CM '3
3.12341E9+5 CM''3
5.66974E+05 CM''3
5.81098E+05 CM''3
7.39877E+05 CM''3

UNIT USES REGION

1 882 1
2
3

42 1

3

3 42 1

3

1 84 1

MIXTURE TOTAL VOLUME

2.44490E9+4 CM''3
- 1.39767E+04 CM''3
3 9.24891E+04 CM''3

1.16424E+03 CM''3
6.65557E902 CM'* 3

3 2.20212E+03 CM' 3

1 1.16424E+03 '2M'3
- 6.65557E+02 CM''3

3 2.20212E+03 CM''3

1.44048E901 CM''3

9.92705E+03 CM''3
3 5.79427E+03 CM''3
5 1.36374E+03 CM''3

.3327055E.oS CM''3
3 5.79427E+03 CM''3

i0

3

NAC International 6.6.7-37



NAC-LWT Cask SAR
Revision 43

January 2015

12

20

30

31

40

41

42

50

60

61

5 1.36374E+03 CM"13

9.927056-03 CM÷÷3
3 5.79427E+03 CM".3
5 1.36374E6+03 CM"3

9.92705E+03 CM*'3
3 5.79427E+03 CM*13
5 5.844596+02 CM-3

9.92705E+03 CM":3

5.79427E+03 CM' '3
5.84459E0+2 CM''2

9.92705E+03 CM'•3
3 5.79427E+03 CM''3
5 5.84459+E02 CM"*3

9.92705E+03 CM''3
3 5.79427E+03 CM''3
5 5.84459E+02 CM '3

3.40779E+04 CM''3
5 '2.41939E403 CM''3

5.43548E+04 CM''3
5 1.04342E604 CM'-3

3.46779E+04 CM''3

S 2.41939E603 CM' '3

3 6.14387E+04 CM''3
5 4.98980+E04 CM'"3
r 5.36664E+05 CM'÷3
5 1.49740E+05 CM'3
7 7.64198E+05 CM '3
5 4.23722E+04 CM''3
8 4.70337E6+5 CM''3

5 1.16526+E05 CM''3
8 1.00639E+05 CM''3
8 5.93381E+04 CM''3

6 1.66245E+04 CM'3
5 9.31579E+04 CM''3
a 9.36980E+04 CM''3
8 5.55989E+04 CM' '3

5 9.52594E+03 CM*'3
8 2.60286E+03 CM''3

4.98697E+08 CM''3

9.92705E+03 CM''3
3 5.79427E+03 CM''3

5 1.36374E+03 CM''3

9.92705E+03 CM''3
3 5.79427E+03 CM''3
5 1.36374E+03 CM''3

9.92705E+03 CM''3
3 5.79427E+03 CM**3
5 1.36374E+03 CM"3

9.92705E+03 CM''3
3 5.79427E+03 CM,'*

5 5.84459E+02 CMH '3

9.92705E+03 CM''3
3 5.79427E+03 CM".3
5 5.84459E+02 CM' 3

8.92705E+03 CM''3
3 5.79427E+03 CM''3
5 5.84459E+02 CM''3

9.92705E+03 CM*'3
3 5.79427E603 CM''3

5 5.84459E+02 CM''3

62

70

11')

101

112

120

121

130

131

2
3

3

3

3

1

3

3

3

140 3

141 3 1

142 3

150 3 1

4
5

3.46779E+04 CM''3
2.41939E+-03 CM'*3

5.43548E+64 CM''3
1.04342E+04 CM''3

3.40779E+04 CM''3
2.41939E+02 CM''3

6.14387E+04 CM''3
4.98980E+04 CM''3
5.3664E6+05 CM''3
1.49740E+05 CM''3
7.041986E+05 CM''3

7

NAC International 6.6.7-38



NAC-LWT Cask SAR
Revision 43

January 2015

6 5 1 .23722E+04 CMIP3
7 B 4.76337E+05 CM 3

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

1 2.67775E-+04 CM."3
S 2.B97726E±04 CM-3

3 3.00890E÷05 CM:3
5 7.46635E+05 Cat'3
r 1.08995E+06 CM'.3
7 1.528IE-06 CM:'3
6 1.26455E+06 CM ÷3

MASS (G)
3.0994 4E+04
8.04456E+04

3. 00340E+05
5.91335E+06
S. 23644E+i7
1. - 560E-14
1.-6224E-14

BIASING INFORM.ATION

-" A DEFAULT WEIGHT OF 5.500 WILL BE USED FOR ALL BIAS ID'S.

........ C,0 IOS WERE USED IN RENO-V BEFORE TRACKING ........

........ 0.00733 MINUTES WERE USED FROCESSING DATA. ........

VOLUME FPACTION OF FISSILE MATERIAL IN THE CORE= 5.36949E-03

STAR.T TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN4 A CUBOID DEFINED BY:
+5= 4.98539E+01 -5=-4.98539E+01 +Y= 4.98539E+01 -Y=-4.98539E+01 +Z= 5.01625E+02 -1= 0.O0000E+00

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNED OFF

KENO MESSAGE NUMBER ES-105 WARNING, DULY 745 INDEPENDENT STARTING POSITIONS WERE GENEPATED.

255 ADDITIONAL STARTING POINTS WERE PICKED FROM THE INITAL DISTRIBUTION.

4.49700 MINUTES WERE REQUIRED' FOR STARTING. TOTAL ELAPSED TIME IS 4.51200 MINUTES.
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GENERATION
GENERATIOON K-EFFECTIVE

KENG MESSAGE NUMBER K5-132
1 9.05782E-01

KEGO MESSAGE NUMBER K5-132
- 9.102-5 IE-01
3 B.90695E-01
4 9.19914E-SI
5 99.19734E-_I
S 9.21860E-Si
7 9.53605E-01
8 9.08830E-01
9 8.89421E-01

10 9.25939E-01
11 9.227039E-01
12 9.70198E-01
13 9.40410K-Si
14 9.66821E-S1
15 9.03005E-01
16 9.21764E-0I
17 9.31197E-01
18 9.35219E-01
19 9.98210E-01
20 9.19709E-01
21 9.91539E-01
22 8.899901-i01
23 9.08486E-01
24 9.24379E-Si
25 9.22234E-01
26 9.44589E-01

27 9.35349E-SI
28 9.10675E-01

29 9.48476E-01
30 9.44440E-SI
31 9.549g2E2-I
32 8.96797E-0I
33 9.50450E-01
34 9.13527E-01
35 9.14272E-01
36 9.52428E-01

ELAPSED TIME
MINUTES

WARIING .... ONLY
4. 51983E+00

WAP.NIN. .... ONLY
4.52683EKSO
4.53683EK00
4.54700E+00
4. 55700E+00
4.56617E+0l
4.57633E+SS
4.58550E+900
4.59633E1K+
4. 60550ESK+
4. 618067E+S
4.62483E+00
4.63483E+00
4. 64400E+00
4.65400E+00
4.66417E+00
4.674 17E+SO
4.68333E+00
4.69350E+00
4.70350E+00
4 .71267E+00
4.722674E05
4.73283E+00
4.742983E+0
4.75200E+00
4. 76117E+KO
4.77133EK-S
4. 78133E+00
4.79133E+00
4.60050E+00
4. 8107E+GS
4. 82067E+00
4.82983E+00
4.83983E+00
4.85000E+01S
4. 65917E+00

AVERAGE
K-EFFECTIVE

999 INDEPENDENT
1.C5000E+O0

998 INDEPENDENT

8.90690E-Si
9.05304E-01
9.10114K-1O
9.13087E-01
9.21167E-01
9. 19111E-Si
9.148699E-0
9.16253EK-S
9.17451E-01
9.22726E-01
9.24334E-01
9. 27874E-E 1
9.20901K-S1
9.25662E-0I
9.26031E-SI
9.26605E-01
9.24935E-01
9.24644E-01
9.27639E-01
9. 25752EK-S
9.24930E-0I
9.24905E-Si
9.24789E-01
9.25613E-01
9.26003E-Si
9.25413E-S0
9.26268E-01
9.26917E-0I
9.27882EK-I
9.26845E-01
9.27607E-01
9.27167EK-S
9. 26776EC-1
9.27531E-01

AVG K-EFF
DEVIATION

FISSION POINTS WERE
0.O0000EK+0

FISSION POINTS WERE
0. 005 ('SE-OS
0C. 0000KOE+S
I. 46094E-02
9.70976E-03
7.47003E-03
9.96223E-03
8. 38999E-03
8. 26250E-03
7.2881K-S03
6.5382E-S03
7.87535E-03
7.30267E-03
7.05429E-03
7.20213E-OS
6.67462E-03
6.22468E-03
5.85090E-03
5.74417E-03
5.42344E-03
5.94005E-S03
5. 94273EK-S3
5.71215E-03
5.44638E-03
5.20549E-03
5. 05170E -03
4.86105E-03
4.70740E-03
4.60954E-03
4.48903E-OS
4.43766K-03
4.41062E-03
4.33340E-03
4.218890E-33
4.10759E-03
4.05573E-03

MATRIX
K-EFFECTIVE

GENERATED
S.SS0000E+O0

GENERATED
0. SOo O8E+ 00
0. 000SSE+O0
S.O000KE+00
9 O.O00E+S0
0. SO0KE+800
S. O0OO0E+O0
0. SOS0KE+O0
0. 000KOE+0
0. OOO0E+O0
0. 00000KEOS
0. 000OOE+O
0.00009KSO0
0.000OO-E+0

O.O0000KE-Or
0.0000EK+O0
0. 0000KE+O0
O.OOO+S00

O.00050KOE+
O.O0000E+00
0. SOOEK+S00
0. O00OSE+0G
O.O0000E+ 00
S. O000E+00
0.00000E+00
0. O0000E+OS
0. o00OKE+00
0.0000 0KE+O
0. 00000E+00
0.000 00oE+0
0. 0000E+O0
S. OO00E+00
0.00-OOOE+0
0. 00000OE+00
L)I. SOIC'OCIEK+-.OI
0.00000KSE+

MATRIX K-EFF
DEVIATI ON

O.O0000OE+00

0..05000KSE+C
O.00000KSE+
9.00000K-OS
0.00000K-OS
0. 00000K-S0)
0:. IOO0EK+ C00
0. 0000KE 00

S. 00000KOES+
O.OOO0OK]00
S. OSOOOE+00

0. 00000E+000. OUC'OOSK+O'C

S. O0000E+S0
O . OOOOSE+00

0. OCOCOE+00
S. SO000E+O0

0.00000EK+O0
S.,O0000E+O0
0 . O0000E+00

0. OOSS0E+0O

O.O0.000g+0

S. 00OOOE+00

S. O0000E+OSS O.OS0E+00
0000nOOE+0O
0.00000E +00

0S. OOOKE+00"001100OE+00(

0.0OOOEK+00
0. 00000E+00

761 9.21736E-i i.19400E+01 9.
762 9.02916E-I 1I.19500E+01
763 9.20564E-01 1.19608E+l1
764 9.33754E-Si 1.19692E+01
765 9.07859E-01 .19793E+01
766 9.41903E-01 1.19893E+01
707 9.23249E-S1 1.19995EK+1
768 8.95873E-01 i.20095E+OI
769 9.44687E-01 1.20197E+01
770 8.95803E-01 1.20287E+01
771 9.40699E-Si I. 20388E+01
772 9.03265K-SI 1.20480E+01
773 8.97725E-01 1.20580E+S1
774 9.07220E-Si 1.20672K+01

775 0.0035K-S01 1.20773E+01
776 9.05261E-01 1. 20873E+S1
777 9.27807E-01 1.20965E+01
778 9.429000-01 1.21065E+01
779 9.41042-S01 1.21167E+SI
790 9.23276K-Si 1.21267E+Si
791 6.90843K-O1 i.21368K+S1
789 9.24456K-Ol 1.21459K+SI
793 9.37906K-S1 1.21568E+0K
784 9.0'231K-S1 1.21060K-I1
795 9.60040-6EI 1.21766E+01
786 9.24007K-SI I.2153KE+O0
787 9.09250K-I1 1.2195-ES01

790 9.19015K-Si 1.22053K+SI
789 9.16692E-SO 1.22155E+01
700 9.340500-S0 1.22255KE01
791 9.2-294E-11 1.22347K+S1
292 9.51657K-S1 1.2244KE+O1
793 9.43199K-0S 1.22545EK+i
794 9.30017K-S1 1.22640E+01
795 9.90010E-SI 1.22740KE+I
796 9.10400KE-S1 I.22832E+01
797 5.9759KE-01 1.2293KE+01
799 9.08117E-01 1.23033KE+1
790 9.07932SE-I 1.23135K-OS
090 9.21066KE-0I .23227EK01
001 9.11197KE-S 1.2335E7E+0

802 9.3092K2E-O i.23427E+01
603 8.88743E-il 1.23528E+K1

26718E-01 9.
9.26687E-0I
9.26679E-i1
9.26688E-SI
9.26663E-Si
9.26683E-01
9.26679E-01
9.26638E-01
9.26662E-01
9.26622E-SI
9.26640E-01
9. 26611E-_C 1
9.26573E-01
9.26548EK-0
0.26070K-SI

9.26551E-S1
9.26553E-01
9.26574E-0I
9.26593E-i1
9.26588E-S1
9.26543EK-S
9.26540-S01
9. 26545K4E- 1
9. 2602 1E-_i
9.26564E-0S

9.26561K-01
9. 26539K-C'1
9.26531E-01
9.26518E-01
9.26528EK-0

9.26502r,0 -0
9.26562E-01
9.26583E-01
9.26580E-S0
9. 26542K-01
9.26523E-SI
9.26486E-0K
9.26463E-01
9.26544E-Oi
9 . 20414K-'_) 19.26434E-O1l
9.26440E-SI
9.26446-E -
9.26399E-0i

64740E-04 O.O0OSKE+O0 0."0000EK400
9.03979E-OS4 S.8 0 KOOO E 000 O.O0E+00
0. 62747E-04 S. S0OOSE+OO O.0''O8E+SS

9.61528E-04 0.0000OE+00 5. 00o0E+OO0
9. 60584E-04 0O.0000E+00 . O000KE+0O
9.09012K-04 S.SOO. OEK+0 0 O.SOUOKE+O
9. 58289E-04 0. O0000E+00 0. OSOO0E+O0
9.578891E-04 O. O000E+SK+0 0. 000OSE+G0
9.56921E-04 S. O00OKE+OS S O.00900KE+0
9.56519E-04 O.O0000E+OO 0.0, OCOCOOE
9.55454E-04 0S. OO0OK+S0 0.00000K-OO
9.54675E-04 0.000C0E+O0 0.00000OE+0
9.54172E-04 0.00000E+O0 0.0OOSOK-00
9.53265E-04 0K.-000 0oE00 0.0OEK+00
9.52029K-04 0.00000E+0K 0. 8OOOE+KO
9.51696E-04 0.OSO00ESS 0.0OSoKg+00

9. 50469E-04 0. 00000K-OO S. 0O)SOSKE+SGn
9.49477E-04 0.00000SO OOE+ S0 OO'OOK+0
9. 48437E-04 0. 00000K+-S 0. 00 O0E+0O
9.47227E-04 0.00000E-SO 0S.uuOOE+OK
9.47122K-04 O.O0000E0+0 O.SSOOOE+O9
9.45911E-04 0.00000+ . OO+0 O.OOE+SS
9.44809E-S4 0.S0SCOE+00 0. 00000KE+0
9.4420KE-O04 0.0000-E+O 0.0SUOKE+SU
9.43994E-O04 0.OCI00E+00 S.SSSSSK+0

9.42793E-04 S.O0008E+C00 0. OOnSE+O
9.41849E-04 0:.O0 ''l010 +' O .O11lj:0100 E+O0l
9.40689E-O 4 O.OK+00 0.0 SOOSE+00

9.39076K-04 O.O0000K+0 00 0SOS0E+S0
9.38432E-04 0 0on02+E00 O.u0000E+OS
9.37244E-04 0.C )OOSE+S0 0. 0080OKOE0
9.36597E-O04 C0.0 C)K0EO S. 0 K000E+n0
9.35649E-04 0.05900K+O0 O.0CIOOOK+OO
9.34482E-04 0.O0000E+0 0.00000OE+00
9.34405E-04 0. SOOKE+00 r0.OO E+OO+OK-

9.33447E-04 0. 000O+ 01E O.000u-OOES
9.32982E-04 0:.00SE+OO 0.O0000KOS
9.32095E-04 0. OOSGE+00 0.00000SE00
9.31215E-OS4 0.O0000KOS0 .0000-SOE+
9.30066E-04 0.00000OE+0 0.00000SE+CI
9.28921K-O4 .0009SOE+O0 1O001000+00

9.27776E-OS 0.00000EKO 0.0OS'0OE+O0
9.27811KE-04 0. SOOL'E+K0 0. o'90'K(I+S'0

KENO MESSAGE NUMiBER E5-123

NAC International
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LIFETIME = 9.96468E-05 + OR - 1.28I91E-07 GENERATION TIME = 3.85994E-05 + OR - 6.32864E-08
u10 RAR - _.4''36E+00 + OR - 1.1407E5-05 AVERAGE FISSION GROUP = 2.34826E+01 + OR - 4.40629E-03

ENERGY (EV) OF THE AVERAGE LETHARGY CAUSING FISSION = H.75831E-02 + OR - 2.11596E-04

NO. OF INITIAL
GENEPRAT IONS

SKIPPED

4

6

7

8

9

10

10

11

12

17

27

32

37

42

702

707

712

717

-722

727

732

737

742

747

752

757

762

767

772

777

702

797

792

797

AVERAGE
K-EFFECTIVE DEVIATION

0.92644 + OR - 0.00093

0.69645 + OR - 0.L0093

0.92646 + OR - 0.00093

0.92647 + OR - 0.100393

0.92643 + OR - 0.00093

0.92645 + OR - 0.00093

0.92650 + OR - 0.00093

0.92650 + OR - 0.00093

0.92650 * OR - 0.00094

0.92C44 + OR - 0.00093

0.92641 + OR - 0.00094

0.92642 + OP - 0.00'94

0.92641 + OR - 0.00095

0.92636 + OR - 0.00C695

0.92631 + OR - 0.00095

0.92620 + OR - 0.003095

67 PER CENT
CONFIDENCE INTERVAL

0.92552 TO 0.92737

0.92552 TO 0.92738

0.92553 TO 0.92739

0.92553 TO 0.92740

0.92550 TO 0.92736

0.92552 TO 0.92739

0.92557 TO 0.92743

0.92557 TO 0.92743

0.92557 TO 0.92744

0.92551 TO 0.92738

0.92547 TO 0.92734

0.92540 TO 0.92735

0.92547 TO 0.92736

0.92543 TO 0.92733

0.92535 TO 0.92726

0.92524 TO 0.92715

0.92251 TO 0.92689

0.92209 TO 0.92655

0.92202 TO 0.92660

0.92195 TO 0.92661

0.92289 TO 0.92763

0.92145 TO 0.92625

0.92204 TO 0.92708

0.92591 TO 0.92727

0.92211 TO 0.92772

0.92237 TO 0.92837

0.92064 TO 0.92697

0.91996 TO 0.92605

0.91809 TO 0.92401

0.91716 TO 0.92373

0.91768 TO 0.92458

0.91804 TO 0.92555

0.91696 TO 0.92534

0.91497 TO 0.92400

0.90910 TO 0.92015

0.90806 TO 0.92146

95 PER CENT
CONFIDENCE INTERVAL

0.92459 TO 0.92330

0.92459 TO 0.92831

0.92460 TO 0.92632

0.92460 TO 0.92933

0.92457 TO 0.92030

0.92459 TO 0.92832

0.92463 TO 0.92837

0.62403 TO 0.92837

0.92463 TO 0.92837

0.92458 TO 0.92831

0.92453 TO 0.92826

0.92454 TO 0.62629

0.92452 TO 0.92830

0.92448 TO 0.928'8

0.92440 TO 0.92821

0.92429 TO 0.62011

0.92032 TO 0.92606

0.91987 TO 0.92877

0.91973 TO 0.92689

0.91962 TO 0.92894

0.92050 TO 0.93001

0.91905 TO 0.92865

0.91952 TO 0.92960

0.91924 TO 0.92995

0.91930 TO 0.93052

0.91936 TO 0.93138

0.91747 TO 0.93012

0.91691 TO 0.92910

0.91514 TO 0.92697

0.91388 TO 0.92701

U.91423 TO 0.92603

0.91429 TO 0.92930

0.91278 T) 0.92952

0.91045 TO 0.92852

0.90369 TO 0.92563

0.90137 TO 0.92816

99 PER CENT
CONFI DENCE INTERVAL

0.92366 TO 0.92623

0.92366 TO 0.92924

0.92367 TO 0.92925

0.92367 TO 0.92926

0.92364 TO 0.92923

0.92366 TO 0.92925

0.92370 TO 0.92930

0.92370 TO 0.32230

0.92369 TO 0.92931

0.92364 TO 0.92625

0.92359 TO 0.92922

0.92360 TO 0.91923

0.92358 TO 0.92925

0.92353 TO 0.92623

0.92345 TO 0.92916

0.92333 TO 0.92906

0.91813 TO 0.931-7

0.91764 TO 0.93100

0.91744 TO 0.93118

0.91729 TO 0.93127

0.91812 TO 0.93236

0.91665 TO 0.93105

0.91700 TO 0.93212

0.91656 TO 0.93263

0.91650 TO 0.93332

0.91636 TO 0.93438

0.91431 TO 0.933-9

0.91387 TO 0.93214

0.01218 TO 0.92q92

0.91060 TO 0.93029

0.91079 TO 0.93147

0.91054 TO 0.93305

0.90859 TO 0.93371

0.90593 TO 0.93304

0.89821 TO 0.93112

0.89467 TO 0.93406

NU.IBER OF
HISTORIES

800000

79900')

798000

767000

766000

7 q00 ' 00

794000

793000

792000

786000

797 6' 00

776000

771000

76600.i

7 1000

101,C00

96000

9100L

86000

81002'

76000

71000

66000

01000

56000

51000

40000

4100'))

3*6000

31000

.6000-,

.1,'00

16000

11000

'2'000

0. 924770

0.92432

0.92431

0.92428

0.92525

0.92385

0.92456

0.92459

0.924q1

0.92537

0. 92380

0.92301

0.92105

0.92045

0.92113

0.92179

0.92115

0.91949

0. 91466

0. 91476

+ OR - 0.00219

± OR - 0.00223

+ OR - 0.00229

+ OR - 0.00233

+ OR - 0.00238

+ ORP - 0.00240

+ OR - 0.00252

+ OR - 0.00268

+ OR - 0.00280

+ OR - 0.00300

OR - 0.00316

+ OR - 0.00305

+ OP - 0.00296

+ OR - 0.00328

+ OR - 0.00345

4P0 - 0.00375

OP, - 0.00419

" OR - 0.00452

" OR - 0.00548

+ OF - 0.00670
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PLOT OF AVERAGE K-EFFECTIVE BY GENERATION HUN.
THE LINE REPRESENTS E-EFF = 0. .261 + OR - 0.0009 WHICH OCU0 S FOP. 003 GENERATIONS RUN.
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SKIPPITNG 3 GENERATIONS

LEAKAGE PERCENT
DEV T AT I OUT

GROUP FISS OTO UTIT REGION
FPACT O0

1 0.0003

2 0.0014

3 0.0018

4 0.0010

5 0.0014

0 0.0019

7 0.0019

8 0.0020

9 0.0028

10 0.0059

11 0.0131

12 0.0178

13 0.0170

14 0.0146

15 0.0029

16 0.0019

17 0.0032

18 0.0041

10 0.0051

20 0.0209

21 0.0119

22 0.0286

23 0.1058

24 0.2177

25 0.1824

26 0.2376

27 0.0877

SYSTEM TOTAL =

ELAPSED TIME 12,35367 MINUTES

PANDOM NUMBER= 653C16DB7

FISSIONS PERCENT
DEVIATION

2.76261E-04 3.3995

1.33374E-03 1.0362

1.64813E-03 0.8673

9.43052E-04 1.1006

1.30958E-03 0.9350

1.76704E-03 0.6925

1.78654E-03 0.7230

1.85710E-03 1.0723

2.60413E-03 1.1712

5.50223E-03 1.1171

1.21635E-02 0.9260

1.65352E-02 0.86iI

1.57646E-02 0.8717

1.35151E-02 0.9027

2.6734E-03 1.8035

1.74669E-03 2.6300

2.93053E-03 2.2384

3.80840E-03 2.4209

4.75188E-03 2.0020

1.93777E-02 0.9376

1.10034E-02 1.3987

2.65082E-02 0.8958

9.80401E-02 0.4254

1.01695E-01 0.2852

1.75473E-01 0.3129

2.20153E-O1 0.2790

8.12749E-02 0.4616

9.26443E-01 0.1002

ABSORPTITONS PERCENT
DEV I AT ION

1.43894E-03 0.9b98 O.O00090E00 0.0000

3.28433E-03 0.3305 O.O00000E00 0.0000

0.01443E-03 0.5432 O.O00000E00 0.0000

5.85020E-04 0.e038 O.00000E+00 0.0000

1.06813E-03 0.5493 0.00000E+00 0.Q)000

2.84009E-03 0.3908 0.00000E+00 0.0000

4.80578E-03 0.4113 O.00000E+00 0.0000

4.17631E-03 0.4801 O.O0000E+00 0.0000

4.65358E-03 0.4959 O.O0000E+00 0.0000

1.10633E-02 0.4949 0.00000E+00 0.0000

1.68813E-02 0.4983 0.00000E+00 0.0000

1.73134E-02 0).590d 0.00000E+00 0.0000

2.10273E-02 0.5340 O.000000E00 0.0000

2.44601E-02 0.4544 O.00000E+00 0.0000

1.08520E-02 0.5227 O.O0000E+00 0.0000

6.41294E-03 0.6061 0.00000E+00 0.0000

4.27639E-03 0.9743 0.00000E+00 0.0000

4.25856E-03 1.1451 0.00000E+00 0.0000

6.74256E-03 0.7503 0.00000E+00 0.0000

2.47722E-02 0.4593 0.00000E+00 0.0000

1.10177E-02 0.7502 0.00000E+00 0.0000

2.53200E-02 0.5355 0.00000E+00 0.0000

1.01658E-01 0.2336 0.00000E+00 0.0000

2.10402E-01 0.1515 0.00000E+00 0.0000

1.809073-01 0.1588 0.00000E+00 0.00,00

2.23276E-01 0.1535 0.00000E+00 0.0000

7.72601E-02 0.2863 0.00000E+00 0.0000

0.00194E+00 0).0216 O.O0000E+00 0.01300

132
132
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0.8243 TO 0.8292
0.8292 TO 0.8341
0.8341 TO 0.8390
0.8390 TO 0.8439
0.8439 TO 0.8487
0.8487 TO 0.8536
0.8536 TO 0.8585
0.8585 TO 0.8634
0.8634 TO 0.8683
0.8683 TO 0.8732
0.8732 TO 0.8781
0.8781 TO 0.8830
0.8830 TO 0.8878
0.8878 TO 0.8927
0.8927 TO 0.8976
0.8976 TO 0.9025
0.9025 TO 0.9074
0.9074 TO 0.9123
0.9123 TO 0.9172
0.9172 TO 0.9220
0.9220 TO 0.9269
0.92C9 TO 0.9318
0.9318 TO 0.9367
0.9367 TO 0.9416
0.9416 TO 0.9465
0.9465 TO 0.9514
0.9514 TO 0.9563
0.95E3 TO 0.9611
0.9611 TO 0.9660
0.9660 TO 0.9709
0.9709 TO 0.9758
0.9758 TO 0.9807
0.9807 TO 0.9856
0.9856 TO 0.9905
0.9905 TO 0.9954
0.9954 TO 1.0002
1.0002 TO 1.0051
1.0051 TO 1.0100

FREQUENCY FOR GENERATIONS 4 TO 803

..........

..........

.......................
............ .......

...........
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0.8243 TO 0.8292

0.8292 TO 0.8341
0.8341 TO 0.8390
0.8390 TO 0.8439
0.8439 TO 0.8487
0.8487 TO 0.8536
0.8536 TO 0.8585
0.8585 TO 0.8634
0.8634 TO 0.8683
0.8683 TO 0.8732
0.8732 TO 0.8781

0.8781 TO 0.8830
0.8830 TO 0.8878
0.8878 TO 0.8927
0.8927 TO 0.897C
0.8976 TO 0.9025
0.9025 TO 0.9074
0.9074 TO 0.9123
0.9123 TO 0.9172
0.9172 TO 0.9220
0.9220 TO 0.9269
0.9269 TO 0.9318
0.0318 TO 0.9337
0.9367 TO 0'.9416
0.9416 TO 0.94E5
0.9465 TO 0.9514
0.9514 TO 0.9563
0.9563 TO 0.9611
0.9611 TO 0.9660
0.9660 TO 0.9709
0.9709 TO 0.9758
0.9758 TO 0.9807
0.9807 TO 0.9856
0.9856 TO 0.9905
0.9905 TO 0.9954
0.9954 TO 1.0002
1.0002 TO 1.0051
1.0051 TO 1.0100

FREQUENCY FOR GENERPATIONS 204 TO 803

... .. .... ÷ ..... . . .
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0.8243 TO 0.8292
0.8292 TO 0.8341
0.8341 TO 0.8390
0.8390 TO 0.8439
0.8439 TO 0.8487
0.8487 TO 0.8536
0.8536 TO 0.8585
0.8585 TO 0.8634
0.0634 TO 0.8683
0.8683 TO 0.8732
0.8732 TO 0.8781
0.8781 TO 0.8830
0.8830 TO 0.8878
0.8878 TO 0.8927
0.8927 TO 0.8976
0.8976 TO 0.9025
0.9025 TO 0.9074
0.9074 TO 0.9123
0.9123 TO 0.9172
0.9172 TO 0.9220
0.9220 TO 0.9269
0.9269 TO 0.9318
0.9318 TO 0.9367
0.9367 TO 0.9416
0.9416 TO 0.9465
0.9465 TO 0.9514
0.9514 TO 0.9563
0.9563 TO 0.9611
0.9611 TO 0.9660
0.9660 TO 0.9709
0.9709 TO 0.9758
0.9758 TO 0.9807
0.9807 TO 0.9856
0.9856 TO 0.9905
0.9905 TO 0.9954
0.9954 TO 1.0002
1.0002 TO 1.0051
1.0051 TO 1.0100

FREQUENICY FOR GENERATIONS 404 TO 803

.....•*, ,•.....*

0
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0.8243 TO 0.8292
0.8292 TO 0.8341
0.8341 TO 0.8390
0.8390 TO 0.8439
0.8439 TO 08487
0.8487 TO 0.8536
0.8536 TO 0.8585
0.8585 TO 0.8634
0.8634 TO 0.8E83
0.8%93 TO 0.0732
0.8732 TO 0.8781
0.8781 TO 0.8830
0.8830 TO 0.6878
0.8878 TO 0.8927
0.8927 TO 0.8976
0.8976 TO 0.9025
0.9025 TO 0).9074
0.9074 TO 0.9Q23
0.9123 TO 0.9172
0.9172 TO 0.9220
0.9220 TO 0.9269
0.9269 TO 0.9318
0.9318 TO 0.9367
0.9367 TO 0.9416
0.9416 TO 0.9465
0.9465 TO 0.9514
0.9514 TO 0.9563
0.9563 TO 0.9611
0.9611 TO 0.9660
0.9660 TO 0.9709
0.9709 TO 0.9758
0.9758 TO 0.9807
0.9807 TO 0.9856
0.9856 TO 0.9905
0.9905 TO 0.9954
0.9954 TO 1.0002
1.0002 TO 1.0051
1.0051 TO 1.0100

FREOUENCY FOR GENERATIONS 604 TO 803 0
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Figure 6.6.7-2 HEU MTR Finite Cask Model (460 g 235U)

PRIMARY MODULE ACCESS AND INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37 I
MODULE CSAS25 WILL BE CALLED

LWT MTR INPUT FOR CASK MODEL - PLATES IN CLOSE & PLATES @ FULL PITCH
'MIIN BASKET PLATE - COMMENT CARD REFERS TO NOMINAL PLATE SIZE
'53 PLATES - GD DRAM 235U PER PLATE
FUEL SHIFT AXIAL ALTERNATING

'56 CM ACTIVE FUEL HEIGHT
'MODIIIED TO 1.23 CM PLATE THICKNESS / 2 CM OFFSET
27GROUPNDF4 LATTICECELL
URANNIUM I DEN=19.05 0.03650 293 9)235 94. 92238 6. END
AL I DEN=2.702 0.H5666 293 END
AL 2 1.') 393.0 END
HSO 3 1.0 H93.0 END
AL 4 1.0 293.0 END
SS304 5 1.0 293.0 END
PB 6 1.0 293.0 END
H30 7 I.E-20 293.0 END
H20 8 I.E-20 293.0 END
END COMP
SYD4MSLABCELL 0.3915 0.083 1 3 0.123 2 END

READ PAPAM TRA=5 RUN=YES PLT=NO GEN=803 NPG=1000 END PAPAM
READ GEOM

* FUEL PLATE CELL UNITS

UNIT 1
COM= MIDDLE FUEL PLATE CELL'
CUHOID 1 1 2P3.3000 2P0.0415 58.U 2.0
CUBOID 2 1 2P3.3000 2FO.0615 00.0 0.0
CUBOID 3 1 2P3.3000 2P0.1957 60.0 0.0
UNIT 2
COM='TOP FUEL PLATE CELL'
CUHOID I 1 2P3.3000 2P0.0415 58.0 2.0
CUSOID 2 1 2P3.3000 250.0615 60.0 0.0
CUBOID 3 1 2P3.3000 0.0015 -0.1007 600.i 0.0
UNIT 3
COM='BOTTOM FUEL PLATE CELL'
CUBOID 1 1 2P3.3050 SF.0415 58.0 2.0
CUBOID 2 1 2P3.3000 2FO.0615 60.0 0.0
CUBOI£D 3 1 DP3.3000 0.1,57 -0.0615 60.0 .0,

UNIT 4
COM= ' SIDE PLATE'
CUBOID 2 1 2R0.2 2P3.75 60.0 0.0

PLATES AT BOTTOM OF BASKET OPENING

BASKET CENTER ROW ARRAY ELEMENTS

UNIT 10
COM= 'FUEL PATE ARRAY - PLATES I14 5/1C IN. WEB CENTER'
APRAY 1 -3.3000 -4.3688 0.0
CUBOID 3 1 2P4.3688 2P4.3688 73.152 0.0
HOLE 4 -4.1687 0.0 0.0
HOLE 4 4.1687 0.0 0.0
REPLICATE 5 1 2R0.3556 4R0.0 1
UNIT 11
COM='FUEL ARRAY SO PLATES IN 5/16 IN. WEB RIGHT'
ARRAY 1 -3.9686 -4.3688 0.0
CUBOID 3 1 9P4.3688 2P4.3688 73.152 0.0
HOLE 4 -4.1687 0.0 0.0
HOLE 4 4.1687 0.0 0.0
REPLICATE 5 1 2R0.3556 4R0.0 I
UNIT 12
COM- 'FUEL ARRAY 20 PLATES IN 5/16 11. WEN LEFT'
ARRAY 1 -2.0314 -4.3688 0.0
CUBOID 3 1 SF4.3688 2P4.3668 73.152 0.0
HOLE 4 -4.1687 0.0 0.0

HOLE 4 4.1H87 0.0 0.0
REPLICATE 5 1 2R0.3556 4R0.U 1

BASKET TOP ROW ARRAY ELEMENTS

UNIT 20
COM-'FUEL ARRAY WITH HALF OF 1/4 PLATE ON RIGHT - TOP STACK'
ARRAY I -2.6314 -4.3688 0.0
CUBOID 3 1 3P4.3808 _P4.3688 73.152 2.0
HOLE 4 -4.1687 0.0 0.0
HOLE 4 4.1687 0.0 0.0
REPLICATE 5 1 0.3048 5RO.O I
UNIT 21
COMN-FUEL WITH HALF OF 1/4 I1N. PLATE Oil LEFT TOP STACK'
AR PAY I -3.9606 -4.3630 0.6
CUBOID 3 1 2P4.3688 2P.32698 73.152 0.0
HOLE 4 -4.1607 0.0 0.0
HOLE 4 4.1687 0.0 0.0
REPLICATE 5 1 0.0 0.3048 4R0.0 1
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BASKET BOTTOM ROW ARRAY ELEMENTS

LNIT 320
CO=' FUEL ARPAY WITH HALF OF 1/4 II. PLATE ON RIGHT - BOTTOM STACK'
AR PAY 1 -2.6314 -4.3688 0.0
CUBO10 3 1 2P4.3688 2P4.3688 73.152 I.E

HOLE 4 -4.1687 0.0 0.0
HOLE 4 4.1607 O. 0.0

REPLICATE 5 1 ).3304 50I0.0 1
UNIT 31
CON='FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON LEFT - BOTTOM STACK'
APRFAY I -3.9686 -4.3688 0.0
CUOD 3 1 2P4.3R8H 2P4.3H88 73.152 0.0
HOLE 4 -4.1687 0.H 0.0
HOLE 4 4.1687 0.0 0).0
REPLICATE 5 I 0.H 0. 3048 4RO.0 1

* CONSTRUCTION BASKET ROWS

UNIT 40
CON='2 UNIT ARRAY WITH 1/4 IN. PLATE ON TOP AN"D SIDES'
ARRAY 2 -9.042B -4.3688 0.0
REPLICATE 5 1 3R0.3048 0.0 2R0.0 1

UNlIT 41
CO-M='3 UNIT APRAY WITH REST OF 5/16 WEB'
ARRAY 3 -14.1738 -4.3688 0.0
REPLICATE b 1 260.3556 1R0.7112 2R8.8 I

UNIIT 42
00= '2 UNIT ARRAY WITH 1/4 IN. PLATE ON BOTTOM AND SIDES'

AP.RAY 4 -0.042H -4.3608 O.0

REPLICATE 5 1 2R0.304H 0.0 0.3048 2R0.O 1

BASKET UNIT

UNIT 50
COM=7 MTR ELEMENTS IN THE LWT'
CYLINDER 3 1 17.0500 73.152 0.0

HOLE 40 0.0 +0.4489 0.0
HOLE 41 0.0 0.0 0.0

HOLE 42 0.0 -9.4489 0.0
CYLINDER 5 1 18.0913 73.152 -1.27
CYLINDER 6 1 33.4163 73.152 -1.27
CYLINDER 5 1 36.5443 73.152 -1.27
CYLINDER 7 1 49.2443 73.152 -1.27
CYLINDER 1 1 49.8539 73.182 -1.27

CUBOID 0 1 4040.0530 73.152 -1.27

PLATES AT TOP OF BASKET OPENING

BASKET CENTER ROW ARRAY ELEMENTS

UNIT 110
COO= 'FUEL FATE ARRAY - PLATES IN 5/16 IN. WEB CENTER'

ARRAY 1 -3.3000 -4 .388 13.152
C00B01 3 1 2P4.3688 2P4.3688 73.152 0.0
HOLE 4 -4.1687 0.0 13.112

HOLE 4 4.10.7 0.0 11.152
REPLICATE 5 1 280.3556 4R0.0 1
UNIT 111
COM- 'FUEL ARRAY 20 PLATES IN 5/16 IN. WEB RIGHT'
ARRAY 1 -3.960 -4.3688 13. 152

013CUI 3 1 2P4.3080 204.3:60 73.152 0.0
HOLE 4 -4.1687 0.0 13.152

HOLE 4 4.1687 0.0 13.152
REPLICATE 5 1 2R0.3556 4RO.O I
UNIT 112
_OM= 'FUEL AT.AY 20 PLATES IN 5/16 IN. WEB LEFT'
ARRAY 1 -2.3114 -4.3/81 11.152
CUBOID 3 1 2P4.3668 2P4.36H8 73.152 0.0
HOLE 4 -4.1f87 0.0 13.152

HOLE 4 4.1687 0.0 13.152
REPLICATE 5 1 240.3506 4R0.0 1

BASKET TOP ROW ARRAY ELEMENTS

UNIT 120
COM-'FUEL APRAY WITH HALF OF 1/4 PLATE OIN RIGHT - TOP STACK'
APR AY 1 -2.0314 -4.3600 13.152
CU301D 3 1 P4.38S8 2P4.368H 73.152 0.0

HOLE 4 -4.1687 0.0 13.152
HOLE 4 4.1687 0.0 13.152
REPLICATE 5 1 0.3048 5RO.0 1
UNIT 121
COM='FUEL WITH HALF OF1 /4 IN. PLATE Ofl LEFT TOP STACK'
ARP-Y 1 -2.960I -4.3688 13.152
CUB0D 3 1 2P4.3688 2P4.3688 73.152 0.0
HOLE 4 -4.1607 0.0 13.153
HOLE 4 4.16e7 0.0 13.152
REPLICATE , 1 0.00 ).3:48 4,(.Y, I

BASKET BOTTOM ROW APRAY ELEMENTS

UNIT 130
CO= 'FUEL APPAY WITH HALF OF 1/4 IN. PLATE ON RIGHT - BOTTOM STACK'
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ARPAY 1 -2.6314 -4.3688 13.152
CUBOID 3 1 1P4.3.H88 2P4.3688 73.152 0.0
HOLE 4 -4.1687 01.0 13.152
HOLE 4 4.1687 01.5 13.152
PEPLICATE 5 1 0.3048 580.0 1
UNIT 131
COM='FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON LEFT - BOTTOM STACK'
ARPRAY 1 -3.'6P6 -4.3S68 13.152

0BOID 3 1 2P4.3686 284.3088 73.152 0.0
HOLE 4 -4.1687 0.0 13.152
HOLE 4 4.1687 0.0 13.152
REPLICATE 5 1 0.0 0.3048 410.0 1

* CONSTRUCTION BASKET ROWS

UNIT 140
COM='2 UNIT ARPAY WITH 1/4 IN. PLATE OS TOP AND SIDES'
AR AY 12 -9.0428 -4.3688 0.0
REPLICATE 5 1 3R0.3048 0.0 2R0.0 1
UNIT 141
COM='3 UNIT ARRAY WITH REST OF 5/16 WEB'
ARRAY 13 -14.1738 -4.3688 0.0
REPLICATE 5 1 2R0.3556 260.7112 2R0.0 1
UNIIT 142
COM='2 UNIT ARRAY WITH 1/4 IN. PLATE ON BOTTOM AND SIDES'
ARRAY 14 -9.0428 -4.3688 0.0
REPLICATE 5 1 2R0.3048 0 .0 1).3048 2R0.0 I

* BASKET UNIT

UNIT 150
COM= '7 MTR ELEMENTS IN THE LWT'
CYLINDER 3 1 17.0500 73.152 5.0
HOLE 140 0.0 +9.4489 0.0
HOLE 141 0.0 0.0 0.0

HOLE 142 0.0 -9.4489 0.0
CYLINDER 5 1 18.8913 73.153 -1.27
CYLINDER 6 1 33.4963 73.152 -1.27
CYLINDER 5 1 38.5443 73.152 -1.27
CYLINDER 7 1 49.2443 73.152 -1.27
CYLINDER 5 1 49.0529 73.152 -1.27
CUBOID 0 1 4P49.8539 73.152 -1.>7

CASK LID AND BOTTOM STRUCTURE

UNIT 60
COM='SIMPLIFIED LID STRUCTURE NAC-LWT'
CYLINDER 5 1 3 1.5186 13.6775 -14.1351
CYLINDER P 1 49539 13.3775 -14.1351
CB0ID 8 1 4P49.8539 13.0775 -14.1351
UNIT 61
COM= 'SIMPLIFIED CASK BOTTOM STRUCTURE NAC-LWT'

CYLINDER 6 1 30.3535 2P3.05
CYLINDER 5 1 36.6184 *13.36 -12.7
CYLINDER 8 1 49.8539 +13.3G -12.7
CUBOID 8 1 4P49.8539 +13.36 -12.7
UNIT 62
COM= 'THIN TOP AND BOTTOM SHELL OF NJEUTRONI SHIELD - SUBTPACTED FROM
CYLINDER 5 1 49.q539 0.01 0.0
CUBOID 8 1 4P49.8539 0.61 0.0

STACK OF BASKETS WITH CASK LID AND BOTTOM

GLOBAL UNIT 70
COM='STACK OF 6 BASKETS It] CASK WITH LID MID BOTTOM'
ARRAy 1n -49.0539 -49.0539 0.0
END GEOM
READ ARRAY

* FUEL ELEMENT PLATE 08Ff>'

APA=I N3X-I I'UY=23 NUZ=1 FILL 3 21R1 2 END FILL

ARRAYS OF BASKET OPENINGS (TOP, MIDDLE, BOTTOM)
PLATES AT BOTTOM OF OPENING

AP-=2 NU-=2 ''UY=I NIUZ=1 FILL 20 21 END FILL
AR-A=3 NU0=3 NUY=1 NU0=1 FILL 12 1' 11 END FILL
ARA=4 NUX=2 10Y=1 NUZ=1 FILL 30 31 END FILL

ARRAYS OF BASKET OPENINGS (TOP, MIDDLE, BOTTOM)

PLATES AT TOP OF OPENING

AR.•=2 NUX=-2 NUY-l NUZ1= FILL 120 121 END FILL
APRA=3 NUY'=3 NUY=1 IUZ=DI FILL 112 110 111 END FILL
ARA=14 NUX=2 NUY=1 1UZ=1 FILL 130 131 ElID FILL

ARPAY OF BASKETS WITH LID MID BOTTOM

APA=10 iU'=1 11U0=1 NUZ=]c= FILL 01 62 1E0 50 150 50 150 50 62 60 ENI
END ARRAY
READ BOUNDS AIL=MIR END BOUNDS
READ PLOT
TTL= ',-Y PLOT OF SEIITEP FLEMETIT - FUEL ELEVATION'
SCR=YES PIC=MAT LPI=10

LID MODEL'

D FILL
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U0=I.C0 VDN=-1. 0 IJ.:=I5D'
XUL=-5.0 YUL=5.0 ZUL=50.0
0LR55.0 YLB=-5.0 ZLR=50.0 END
TTL='T-Y PLOT OF BASEET - FUEL ELEVATION'
UK.:=I.0 VDN=-l . ' ix1':=1500
xUL=-17.0 YUL=17.0 ZUL=50.0
:LP.=I.0 iVLR=-17.0 ZLR=50.D END
TTL=-'-V PLOT OF CASK - FUEL ELEVATION'
UAX.= .0 VL'N=-I . 0 NAX=1500
XUL=-65.0 YUL=65.0 ZUL=50.O
XLP=65.0 YLR=-65.0 ZLB=50.D END
TTL='Y-- (X=0) PLOT OF BOTTOM BASKET - CENTER SECTION'
VA.<= 1.0 WDN=- 1.0
'UL=0.S YUL=-5.D ZUL=55.0
XL. 0 5DYLB=5.5 ZLR=50.0 END
TTL= 'Y- ( =0) PLOT OF BOTTOM BASKET - CENTER FUEL ELEMENT'
VAI. :l 0 WDN=-I .0

UL=0 0 YUL=-5.0 ZUL=I01.1
LB=S SYLB,=5.0 ZLP,=26.6 END

TTL='Y-Z C'=-) PLOT OF BOTTOM BASKET'
V-" 1. 0 WDI=-I.0
UL=-2.0 YUL=-15.0 ZUL=101.I

.LR=-2.0 DLR 15.0 ZLR=2D.6 END
TTL'Y-Z (XS-2) PLOT OF CASK - R=17.0'
LPI=5 NAX=1000
VA.:=I. WDN=-I.D
XUL=-2.0 YUL=-I7.0 ZUL=502.0
<LB=-.D VLR='I7.0 ZLB=-I.O END
TTL='Y-' )=-:2) PLOT OF CASK - R=51.0'
VA=I . . WDN=l1- . U
UIL=-2.0 YUL=-51.D ZUL=502.0

,LR=-'.0 YLR=51.0 ZLB=-I.0 END
END PLOT
END DATA

SECONDARY MODULE 000008 HAS BEEN CALLED.

MODULE O00008 IS FINISHED. COMPLETION CODE 0. CPU TIME

SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE 0100002 IS FINISHED. COMPLETION CODE 0. CPU TIME

SECOIIDARY MODULE 010009 HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE 0. CPU TIME

MODULE CSASTS IS FIIIISHED. COMPLETION CODE 0. CPU TIME

USED

USED

USED

USED

0.55 (SECONDS).

3.29 (SECONDS).

745.01 (SECONDS)

751.44 (SECONDS).
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PROGRAM VERIFICATION INFORPIATION*

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: CSAS

CREATION DATE: 03/08/96

VOLUME: ENG ...

LIBRARY: G: \SCALE43\WIN_NT\EXBE

THIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE

JOBNAIIE: SCALE-PC

DATE OF EXECUTION: (2/R6/01

TIME OF EXECUTION: 09:18:44

t 6. . .7 .5 ......... *............
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'MIS BASKET PLATE - COMMENT CARD REFERS TO NOMINAL PLATE SIZE

'23 PLATES - 20 GRAM 235U PER PLATE

'FUEL SHIFT AX.IAL ALTERNATING

'56 CM ACTIVE FUEL HEIGHT

'MODIIIED TO 1.23 CM PLATE THICKNESS / 2 CM OFFSET

MIll BASKET PLATE - COMMENT CARD REFERS TO NOMINAL PLATE SIZE

'23 PLATES - 20 GRAM 235U PER PLATE

'FUEL SHIFT AX-IAL ALTERNATING

'56 CM ACTIVE FUEL HEIGHT

'MODIIIED TO 1.23 CM PLATE THICKNESS / 2 CM OFFSET
LWT MTR INPUT FOR CASK MODEL - PLATES I N CLOSE & PLATES @ FULL PITCH

- PROBLEM PARAMETERS ....

LIB 27GROUPNDF4 LI RARY
MEX I MIXTURES
MSC 9 COMPOSITION SPECIFICATIONS

IZM 3 MATERIAL ZONES
GE LATTICECELL GEOMETRY
MORE 0 0/1 DO NOT READ/READ OPTIONAL PARAMETER DATA
MSLN 0 FUEL SOLUTIONS

" PROBLEM COMPOSITION DESCRIPTION""

SC URAlIIUM STANDDARD COMPOSITION
WX' I MIXTURE NO.
VF 0.0365 VOLUME FRACTION
ROTH 19.0500 SPECIFIED DENSITY
NEL 1 NO. ELEMENTS
ICP 1 H/i MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

92000 1.00 ATOM/MOLECULE
92235 94.001 WT%
92238 6.000 WT%

END

SC AL STANDARD COMPOSITION
MX 1 MIXTURE N1.
VF 0.2567 VOLUME FP.ACTION
ROTH 2.7020 SPECIFIED DENSITY

NEL I NO. ELEMENTS

ICP 1 1/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

13027 1.00 ATOM/MOLECULE
END

SC AL STANDARD COMPOSITION
MX 2 MIXTURE NO.
VF 1.0000 VOLUME FRACTION

ROTH 2.7020 THEORETICAL DENSITY
IEL I NO. ELEMENTS
ICP I H/I MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

13027 1.00 ATOM/MOLECULE
END

SC H20 STANDARD COMPOSITION
MX 3 MIXTURE NO.
VF 1. HOG0 VOLUME FRACTIION

ROTH 0.998O THEORETICAL DENSITY
NEL 2 10. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.100 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

ENE,

SC AL STANDAPED COMPOSITION
MX 4 MIXTURE NO.
VF 0001Y VOLUME FPACTION
ROTH 2.7020 THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP I 0/I MIXTURE/COMPOUND

TEMP 293.0 DEG KELVIN
13027 1.00 ATOM/MOLECULE

END

SC SS304 STANDAN D COMFOSITION
MX< 5 MIXTURE NO.
VF 1 . 0000 VOLUME FRACTION

ROTH 7 .9200 THEORETICAL DENSITY
NEL 4 110. ELEMENTS
ICP 0 0/1 MIXTURE/COMPOUND
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TEMP 293.0 DEG KELVIN
24304 19.000 WTY

25055 2.000 WT'
26304 69.510 WT.)

28304 9.500 WTh
END

SC PB STANDARD COMPOSITION
KiX 6 MIXTURE 110.

VF 1.1010 VOLU1E FPACTION
ROTH 11.3440 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIYTURE/COMPOUTJD
TEMP 293.0 DEG KELVIN

62000 1.00 ATOM/MOLECULE
END

SC H20 STAN1DARED COMPOSITION
MX 7 MIXTURE NO.
VF 0.0000 VOLUME FFACTION
ROTH 0.99e2 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

SC H20 STAINDARD COMPOSITION
MX' 8 MIXTURE NO.
VF 0.0000 VOLUME FPPACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

.*. PROBLEM GEOMETRY""

CTP SY1MSLABCELL CELL TYPE
PITCH 0.3915 CM CENTER TO CENTER SPACING
FUELOD 0.0830 CM FUEL DIAMETER OR SLAB THICKNIESS
MFUEL 1 MAIXTURE 10. OF FUEL
MMOD 3 MIXTURE 110. OF MODERATOR
CLADOD 0. 1230 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE NO. OF CLAD

ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE 1 IS FUEL
ZONE 2 IS CLAD
ZONE 3 1S MOD
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LWT MTR INPUT FOR CASK MODEL - PLATES IN CLOSE & PLATES @ FULL PITCH

.......... DATA LIBFARY INFORIOATION .......... ...

UNIT VOLUME
NUMBER DATA SET NAME NAME UNIT FUNCTION

89 G:\scale43\DATALIB\FT89F00I STANDARD COMPOSITION LIBRARY

82 G:\scale43\DATALIB\FT82F001 CROSS SECTION LIBRARY

11 I:\PROJECTS\sts-projr\mtr\1410001S.2\HIGH-U--l SHORT CROSS SECTION LIBRARY

U9 I:\PROJECTS\sts-proj\mtr\141000-I.2\HIGH-U-1 INPUT DATA DIRECT ACCESS

STANIDARD COMPOSITIONI LIBRARY DATA

UNIT NUMBER : 89

DATASET NAME : G:\scale43\DATALIB\FT89FO01

LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBPAPY

637 STAUIDARE, COMPOSITIONS, 490 NUCLIDES
90 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIOIIS.

CREATION DATE: 6/30/95

CROSS SECTION LIBRARY DATA

UNIT NIUMBER : 82

DATASET NAME : G:\scale43\DATALIB\FT82F00,1

LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
BASED ON ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89

* LAST UPDATED 08/1/94 "
L M. PETRIE - OPRNL

........ 0 IO'S WERE USED BEFORE READING KENO V DATA ........

........ 0 IO'S WERE USED READING THE KEND V PARPAMETER DATA ........

CONTROL MODULE CSAS25 IS COMPLETE.
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PROGPAM VERIFICATION INFORIMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

... .. .. .. .. . . . . . . . . . .. ..

SPROGSRP.A: 000008

CREATION DATE: 09/15/95

VOLUME: ENG

LIBRARY: G:\SCALE43\WIN_NT\EBXE

THIS IS NOT A SCALE-PC CONFIGUPATION CONTROLLED CODE

JOBNAME: SCALE-PC

DATE OF EXECUTION: 02/26/01

TIME OF EXECUTION: 09:18:45
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-10 ARRAY HAS 1 ENTRIES.

00 ARRAY HAS 4 ENTRIES.

1Q ARPAY HAS 6 ENTRIES.

2Q ARRAY HAS 2 ENTRIES.

NAC International 6.6.7-60



NAC-LWT Cask SAR JE
Revision 43
LOGICAL ASSIGNMENTS

MASTER LIBRARY 11
WORKING LIBRARy Y
SCRATCH FILE 1B
NEW LIBRARY 1

PROBLEM D E S C R I P TI O N

IGR--GEOMETRY (0/1/2/3--INE MED/SLAF/CYL/SFHERE I

IZM--NUMBER OF ZONES OR MATERIAL REGIONS 8

MS--MIXING TABLE LENGTH 16

IBL--SHIELDED CROSS SECTION EDIT OPTION (0/I--SO/YES) 0

IBSR--BONDARENKO FACTOR EDIT OPTION (0/1--NO/YES) 0

ISSOPT--DAUICOFF FACTOR OPTION 0

CONVERGENICE CRITERION 1.IG000E-03

GEOMETRY CORRECTION FACTOR FOR WIGNER RATIONAL APPROXIMATION 1.000E+00

3Q ARRAY HAS 16 ENTRIES.

4Q ARRAY HAS S6 ENTRIES.

SQ ARRAY HAS 16 ENTRIES.

6Q ARRAY HAS 8 ENTRIES.

70 ARRAY HAS 8 ENTRIES.

8Q ARRAY HAS 8 ENTRIES.

9Q ARRAY HAS 8 ENTRIES.

10 ARRAY HAS 16 ENTRIES.

11Q ARRAY HAS 8 ENTRIES.

MIXING TABLE

ENTRY MIXTURE ISOTOPE NUlIBEP DENSITY NEW IDENTIFIER
1 1 92235 1. 67462E-03 1092235
2 1 92238 1.05541E-04 09q-238
3 1 13027 1.51783E-02 1013027

4 2 13027 6.503006E-02 1013027
5 4 13027 G. 030,36-02 4013027
H 3 1001 6. 67692E-02 3001001
7 7 1001 6.67692E-22 7001001
8 8 100l 6.H67692E-22 '800011
9 3 8016 3.33846E-02 3008016
10 7 8016 3.33840E-22 700,010
11 8 BIlE 3.33846E-22 6004016

12 5 24304 I.74286E-52 5024304
13 5 25055 1 .73633E-03 5025055
14 5 26304 5. 93579E-52 50120304
I 5 28204 7.720701E-03 50104
16 6 82000 3. 29690E-02 6(182000

GEOMETRY AN4D MATERIAL DESCRIPTION

ZONE MIXTURE OUTER DIMENSION TEMPER.ATUOE EXTRA 5S TYPE (0/1--FUEL/MOD)
1 1 4. I5000E-02 2. 930500E+2 2. 354651+00 0

z 2 6.15000E-02 2. 930001E02 0. 0000IE+00 0
3 3 1.95750E-01 2.93000E+02 O.000OE+00 0
4 4 5. 19575E+00 2.93000E'02 G.0000E+0H 0
5 5 1.01951E+1 2.93000E+02 0. 00001E+00 0
6 0 1.51954E101 2. 93000E+'12 0. 00000,0E0 0
7 7 2.019501+01 2.93000E+02 0.00000E+00 0
a 8 2.51958E+01 2.92001+0E0 0. 00000E00 0

3609 LOCATIONS OF 100000 AVAILABLE ARE REQUIRED TO MAKE A NEW MASTER CONTAINING THE SELF-SHIELDED VALUES

NO NUCLIDES IN YOUR PROBLEIM HAVE BOGEARENEO FACTOR [ATAM-BONAMI WILL COPY FROM LOGICAL 11 TO LOGICAL I

COPY 1001 HYDROGEN FROM LOG 11 TO LOG 18 BONDARENKO TRIGGER 0

COPY 1001 HYDROGEN FROM LOG 10 TO LOG 1 BONDARENKO TRIGGER 0

COPY 1001 8YDPOGEN FROM LOG 10 TO LOG 1 BOr]DAREIKO TRIGGER 0

COPY 1001 HYDROGEN FROM LOG 18 TO LOG I BONDARENKO TRIGGER 0

COPY 8016 OXYGIEN-lt FROH LOG 11 TO LOG 18 BONDAR.E1KXO TRIGGER 0

COPY 8016 OXYGEN-40 FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 8016 OXYGEN-16 FROM LOG 18 TO LOG 1 BONDARE(KO TRIGGER 0

COPY 8016 OXY0G EN-1G FROM LOG 1j TO LOG 1 BONDARENKO TRIGGER 0

COPY 13027 AL-27 1193 218 C FROM LOG 11 TO LOG 18 BOIJDAREIIKO TRIGGER 0

inuary 2015
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COPY

COPY

COPY

COPY

COPY*

COPY

COPY

COPY

COPY

COPY

13027

13027

13027

24304

25055

26304

28304

82000

92235

92238

AL-27 11q3 218 G

AL-27 1123 210 G

AL-27 1193 218 G

CR 111 WT SS-30

MA11GAO1ESE-55

FE 1192 WT SS-30

HI 1190 WT SS-30

PB 1288 218NGP

URA14 I M- 235

UPAIJIUM--238

FROM LOG 18 TO LOG

FROM LOG 14 TO LOG

FROM LOG 10 TO LOG

FPOM LOG 11 TO LOG

FROM LOG 11 TO LOG

FROM LOG 11 TO LOG

FROM LOG 11 TO LOG

FROM LOG 11 TO LOG

FROM LOG 11 TO LOG

FPOM LOG 11 TO LOG

BONDARENKO TRIGGER 0

BONOARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BOINDARENKO TRIGGER 0

BONDARENEO TRIGGER 0

BONDARENKO TRIGGER 0

BOND0PENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0
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SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBPARY
BASED ON ENDF-B VERSION 4 DATA

COMPILED FOP NRC 1/27/R9
LAST UPDATED,

L.M. FETPIE - ORNL
TAPE ID 4321
NUMBER OF NEUTRON GROUPS 27
FIRST THERPMAL GROUP 15

TABLE OF CONTENTS
HYDROGEN ENDF/B-IV MAT 1269/THRMI002
HYDROGEN ENDF/B-IV MAT 12B9/THPNM1002
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
OXYGEN-1N ErJDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-IN E.DF/B-IV MAT 1276

AL-27 2193 218 GP 040375(5)
AL-27 1193 218 GP 040375(5)
AL-27 1193 218 GP 040375(5)
CR 1191 WT SS-304 (1/EST) P-3 293K SP=5+4 (42375)'

MAN GANSESE-55 ENDF/B-IV MAT 1197
FE 1192 NT SS-304 (1/EST) P-3 293K SP-5+4 (42375)'
NT 1190 WT S-S-314I/EST) P-3 293K SP=1+4(42375)'

PB 1288 218NGP 042375 1-3 293K
UPIJNIUM-235 ENDF/B-IV MAT 1261
URANIIUM-238 ENDF/B-IV MAT 1262

08/1 2194

(SUIBER OF NUCLIDES
NUMBER OF GAMtIA GROUFS
LOGICAL UNIT

UPDATED 08/12/94
UPDATED 98/12/94
UPDATED 06/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94

ID
I E,
I D
ID,
ID
ID
ID
ID
ID
ID
ID
ID
I D'
ID
ID
ID

19

3001001
700 1001
80011001

3008011)
7008016
8008016
1013027
2013027
4013027
5024304
5025055
5026304
51028304
6082000
1092235
1092238

TAPE COPY USED 0 I/O'S, AND TOOK 0.11 SECONDS
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PPROGRAM VERIFICATION INFORP4ATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000002

CREATION ['ATE: 09/S8/5U

VOLUME: ENG

LIBRARY: G:\SCAIE43\WININT\EXE

THIS IS NOT A SCALE-PC CONFIGUPATION CONTROLLED CODE

JOBNAME: SCALE-PC

DATE OF EXECUTION: 02/26/01

TIME OF EXECUTION: R:18:46..
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-1Q ARPAY HAS 1 ENTRIES.

)Q ARPAY HAS 9 ENTRIES.

10 ARRAY HAS 12 ENTRIES.

SELECT 16 NUCLIDES FROM THE MASTER LIBRARY ON LOGICAL I
0 NUCLIDES FROM THE WORKING LIBRARY ON LOGICAL 2
0 NUCLIDES FROM THE WORKING LIBRRO ON LOGICAL 3

TO CREATE THE NEW WORKING LIBRARY ON LOGICAL 4

2 RESONANCE CALCULATIONS HAVE BEEN REQUESTED

-I OUTPUT OPTION FOR AMPX FORMATTED CROSS SECTION DATA
2001 MAXIMUM NUMBER OF RESONANCE MESH INTERVALS

2 ORDER OF RESONANCE LEVEL PROCESSING

THE STORAGE ALLOCATED FOR THIS CASE IS 100000 WORDS

2C ARRAY HAS 16 ENTRIES.

30 ARRAY HAS 45 ENTRIES.

4Q ARRAY HAS 16 ENTRIES.

GENERAL INFORMATION CONCERNING CROSS SECTION LIBRARY
TAPE IDENTIFICATION NUMBER 4321
NUMBER OF NUCLIDES ON TAPE S6
NUNSER OF NEUTRON ENERGY GROUPS 27
FIRST THERMAL NEUTRON ENERGY GROUP 15
NUMBER OF GAMMA ENERGY GROUPS 0

DIRECT ACCESS UNIT NUMBER 9 REQUIRES 117 BLOCKS OF LENGTH 1680 WORDS

SIORN TAPE 4321
SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY

BASED ON ENDF-B VERSION 4 DATA
COMPILED FOR NRC 1/27/89

LAST UPDATED
L.M PETRIE - ORNL

08/12194

NUCLIDES FROM OSDRN TAPE
I HYDROGEN ENDF/B-IV MAT 1269/THRMI
2 HYDROGEN ENDF/B-IV MAT 1269/THRMI
3 HYDROSGEN ENDF/B-IV MAT 1269/THRMI
4 OXYGENI-1 6 ENDF/B-IV MAT 1276
5 OXYGEN-16 ENDF/B-IV MAT 1276
6 OXYGEN-16 ENDF/B-IV MAT 1276
7 AL-27 1193 218 GP 040375(5)
O AL-27 1193 C GP ) U40375(5)
9 AL-27 1193 S18 GP 040375(5)

10 CR 1191 WT SS-304(1/EST) P-3 293K SP-5+4
11 MANGANESE-55 ENDF/B-IV MAT 1197
11 FE 119T WT SS-304 I/EST) P-3 293K S$=5+4
13 NI 1190 WT SS-304(I/EST) P-3 293K SP-5+4
14 PB 1208 18NGP 042375 P-3 293K
35 URANIUM-235 ENDF/B-IV MAT 1261
16 URANIUM-238 ENDF/B-TV MAT 1202

HYDROGEN ENDF/B-IV MAT 1269/THPRM1002

HYDROGEN ENDF/B-IV MAT 1269/THPMIO02

HYDROGEN ENDF/B-IV MAT 1269/THPM41002

OXYGE-R 16 ENDF/B-IV l4AT 1276

OXYGEN-16 ENDF/B-IV MAT 1276

OXYGEN-S1 ENDF/B-IV MAT 1276

AL-27 1183 21P GP 04(1375[5)

AL-27 1193 218 GP 040375(5)

AL-27 1193 218 GP 040375(5)

CR 1191 WT SS-304 (1/EST) P-3 C93F SP=5+4(4'375)'

MANIGANESE-55 ENDF/B-IV (OAT 1197

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS

PESOIJA1IJE DATA FOR THIS NUCLIDE

M-lASS JIUMBER (A) 34.466

NAC International

.002 UPDATED 09/12/94 3001001

.002 UPDATED 08/12/94 7001001
002 UPDATED 08/12/94 0001001

UPDATED 08/12/94 3008010
UPDATED 08/12/94 7008016
UPDATED 08/12/94 80080016
UPDATED 08/12/94 1013027
UPDATED 08/12/94 2013027

UPDATED 08/12/94 4013027
(42375)' UPDATED 08/12/94 50243014

UPDATED 08/12/94 5025055
(42375]' UPDATED 08/12/94 5026304
(42375)' UPDATED 00/12/94 5028304

UPDATED 08/12/94 08000
UPDATED 08/12/94 1092235
UPDATED 08/12/94 1092238

UPDATED 08/12/94 3001001 TEMPERATURE'
PROCESS NUMBER 1007 IS AT TEMPERATURE'

UPDATED 08/12/94 7001001 TEMPERATURE'
PROCESS NUMBER 1007 IS AT TEMPERATURE'

UPDATED 08/12/94 8001001 TEMPERA\TURE'
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 3008016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPEPATURE=

UPDATED 08/12/94 7008016 TEMPERATURE'
PROCESS NUMBER 1007 IS AT TEMPERATURE'

UPDATED 08/12/94 8008016 TEMPERATURE'
PROCESS NUMBER 1007 IS AT TEMPERATURE:

UPDATED 08/12/94 1013027 TEMFEPATURE'
PROCESS NUMBER 1007 IS AT TEMPEPATURE'

UPDATED 08/12/94 2013027 TEMPERATURE'
PROCESS NUMBER 1007 IS AT TEMPERATURE'

UPDATED 08/12/94 4013027 TEMPERATURE'
PROCESS NUMBER 1007 IS AT TEMPEPATURE'

UPDATED 08/12/94 5024304 TEMPERATURE'
PROCESS NUO4BER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 5025051 TEMPEPATURE'

0.000E+00

293.00

293.00
203. 00

293.00
-3. 00

293.0111

'93. D0
293.00

293. 0O)

293.00

203.00

293.50

2093. C)S293.00

103.00

293.00

293.U0

293.00
293.00

203. 00

TEMPERATURE (KELVIN) 293.000
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POTENTIAL SCATTER SIGTMA = .590 LUMPED NUCLEAR DENSITY = 1.7363295E-03

SPIN FACTOR (G) 14.448 LUMP DIMENSION (A-BAR) = 0.0000000E+00

INNER RADIUS = 0.0000000YEI0 DAINCOFF CORRECTION (C) = 0.Y00YSYHE+00

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODEPATOR-l 55. 845 SIGMArPER ABSORBER ATOM)= 3.46630=5E+02

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 55.925 SIGMA(PER ABSORBER ATOM)= I.2557598E+H2

MODERATOR-S WILL BE TREATED BY THE SORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A S-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDIIII=I .00000

GROUP RES ABS RES FISS RES SCAT
8 -5.518788E-04 S.S 00000E+H, -3. 944190E-_I
9 -2.797993E-03 H.SS00S0SE+00 -2.293471ES00

I0 -3.29145HE-01 0.H 0SR0OE+S0 -3.H820862E+01
II -S. 680562E+00 0.S000000E+00 -1.159996E+H2

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 3.33719E+00
FISSION 0.S0000E+00

PROCESS NUMBER 10n7 IS AT TEMPERATURE= 293.00

FE 1192 WT SS-304 (1/EST) P-3 293K SP-54 (42375)' UPDATED 08/12/94 5026304 TEMPERATURE= 5H3.00
PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

NI 1190 WT SS-304 (1/ESTI P-S 293H SP-,+4 (42375)- UPDATED 08/12/94 5028304 TEMPERATURE= 293.0S
PROCESS NUMBER 1007 IS AT TEMPERATURE= SH3.0

PB 1288 2IBNGP 042375 P-3 293K UPDATED 08/12/94 G082000 TEMPEPATURE= 293.00
PROCESS N(UMBER 1007 IS AT TEMPERATURE= 293.00

URANIUM-235 ENDF/B-IV MAT 1261 UPDATED 08/12/94 1092235 TEMPERATURE= 293.00

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 233.025 TEMPERATURE()ELVIN) = 293.000

POTENTIAL SCATTER SIGMA = 11.500 LUMPED NUCLEAR DENSITY = 1.6746225E-03

SPIN FACTOR (G) = 15171.100 LUMP DIMENSION (A-BAR) = 8.2999997E-02

INNER RADIUS = S.00000O0E+00 DANCOFF CORRECTION (C) = 5.117736SE-01

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I = S26.982 SIGMA(PER ABSORBER ATOM)= 1.2445693E+01

MODERATOR-I WILL BE TREATED BY THE NORDHEIM IINTEGRAL METHOD.

MASS OF MODERATOR-2 = 238.05 SIGMA(PER ABSORBER ATOM)= 7.7685076E-01

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A I-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LTUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=-.00000

GROUP RES ABS RES FISS RES SCAT
12 -3.991273E+H0 -2. 455652E+00 -l.I .'025E-01
13 -1.148550E:01 -5.6H09971E+0O -2.579727E-01
14 -P.385537E+00 -4.246547E+00 -6.251335E-02
15 -4. H8889HE-04 -3.721843E-04 4. 0I8032E-0S

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.00383E+02
FISSION 1.2SII57E+02

PROCESS NUSBER 1007 IS AT TEMPERATURE= 293.00

UP.ADIUM-238 ENDEF/B-IV MAT 1262 UPDATED 08/1/94 1092238 TEMPERATURE= 293. 00

RESONANICE DATA FOR THIS NUCLIDE

MASS ((UMBER (A) = 36.000 TEMPERATURE(-ELVIN( 293.'00

POTENTIAL SCATTER SIGMA = 10.599 LUMPED NUCLEAPR DENSITY = 1.0554063E-04

SPIN FACTOR (G) = 051.527 LUMP DIMENSION (A-BAR) = 8.2999S97E-r02

IINNIER RADIUS = 0.00550000E+0 DAPCOFF CORRECTION (C) = 5.1177365E-01
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THE ABSORBEP WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I = H.H982 SIGMA(PER ABSORBER ATOM)= 1.9747691EE02

MODERATOR-i WILL BE TREATED BY THE D1OEDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 = 235.044 SIGMA(PER ABSORBER ATOM)= 1.88R5785EB02

MODERATOR-i WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A S-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=I.0DS0B

GROUP RES ABS RES FISS RES SCAT
9 -3.121209E-04 0.0 00000E+00 -3. 615814E-03
10 -l.D70S17O0E-B2 -9.645751E-08 -1.233430E-Sl
11 -7.79C445E-51 5 . 000.0GE+G0 -2.481573E+00
1D -7. 1G1 002BE-U0 0.S0GL)DE-G -_. 512491E+SD
I3 -8.282583E+D0 G.B00000E+G0 -2.746092E+00
14 -1.524248E+01 0.B000B0SE+00 -8.H966302E-01
15 -5.4542l7E-09 S.0G0S00E+00 I.277273E-09

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.3574IE+B2
FISSION 5.33533E-14

PROCESS NUMBER 1997 IS AT TEMPERATURE= 293.00
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THIS" MOORS WORKING TAPE WAS CREATED 02/26/01 AT 09:18:46
THE TI TLE O F THE PAREN4T CASE IS AS FOLLOWS

SCALE 4.2 - 27 GROUP (JESTRON GRO-UP LIBRARY
lADENý ON EEDG-N VERSION 4 DATA

COMPILES FOR, NRC 1/21/H9
TAPP ID 4321
NUI- ER OF OEUTRON GROUPS 27
FIRST THERIA•L GROUP 15

TABLE OF CONTENTS

HYDROGEN ENDF/B-IV MAT 1269/THPSIOE
HYDROGEN ENDF/B-IV MAT 1269/THRMSS02
HYDROGEN ENDF/B-IV MAT I269/THPR41002
OXYGENI-16 ENDF/B-IV MAT 1279
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276

AL-27 1193 E18 GP 040375(5)

AL-27 1113 218 GO 040375(5)
AL-27 1193 218 GP 040375(5)
CR 1191 WT SS-_304I /EST) P-3 293K SP=5+4(42375)'

MAJIGANESE-55 ENDF/B-IV MAT 1197
FE 1192 WT SS-304 (/EST) P-3 293K SP=5+4(42375)'
NI 1195 NT ES-304(S/ROT) P-3 293K SP=544(12375)
PB 1288 E18NGP 042375 P-3 293K

URANIIUM-235 ENDF/B-TV MAT 1261
UPANIt4U-238 ENDF/B-IV MAT 1262

NUMBER OF NUCLIDES
N•MHER OF GAMMNA GROUPS
LOGICAL 1,IT

UPDATED 08/1'/94
UPDATED 08/12/R4

UPDATED 09/12/q4
UPDATED 05/12/94
UPDATED 08/12/q4
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/R4
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 0S/12/94
UPDATED 08/12/94

1 D
ID
ID
ID
ID
ID
ID
ID
I D
ID
ID

ID
ID
ID
ID

IS

50

4

3001001
7001001
8000010
3008,16r
70080 1 6
8008016

1013027
21013027

40130'27
5024304
5025055
5026304
5028304
608200c,
1092235
1092238

TAPSD COPY USED C0 I/O'S, AI4D TOOK 0.11 SECONIDS

0
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PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRSAM: 000009.

CREATION DATE: 03/08/96

VOLUMSE: ENG

LIBPARY: G:\SCALE43\WIN NT\EXE

THIS IS HOT A SCALE-PC CONFIGURATION CONTROLLED CODE

JOBNAME: SCALE-PC

DATE OF EXECUTION: 02/26/01

".... TIME OF EXECUTION: 09:18:49
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NUMERIC PARAMETERS .

TME MA2KIMUM PPGBLEM TIME (MIN) 30.00

TBA TIME PEPR GENEPATION (MIN) 5.00

GEN NUMBER OF GENEPATIONS 803 B..

NPG JUMBER PEP, GENERATION 1000

NSK NUMBER OF GENEPATIONS TO BE SKIPPED 3

BEG BEGINNING GENERATION NUMBER I

÷ * 5ES GENERATIOJIS BETWEEN CHECKPOINTS 0

XID NUMBER OF EXTRA 1-D CROSS SECTIONS 1

NBK NEUTRON BAN'K SIZE 1025

RNB EXTRA POSITIONS IN NEUTRON BANK 0

NFB FISSION BPNK SIZE 1000

SFB EXTTRA POSITIONS IN FISSION BANK 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000

WTH WEIGHT HIGH FOR SPLITTING 3.0000

WTL WEIGHT LOW FOR RUSSIADI ROULETTE 0.3333

RND STARTING BAIJDOM NUMBER BB827100001G

* NB8 NUMBER OF D.A. BLOCKS ON UNIT 8 200

INL8 LENGTH OF D.A. BLOCKS ON UNIT 8 512

ADJ MODE OF CALCULATION FORWARD

INPUT DATA WRITTEN ON RESTART UNIT NO

BINARY DATA INTERFACE YES
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.... LOGICAL PARAMETERS

RUN

FLX

SKU

MKU

CKU

FMU

MKH

CEH

FMH

HHL

AMY1.

XSI

XS2

XAP

PKI

PIT

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT NUMBER

PRINT FISS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT FISS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT 1-D MIXTURE X-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE ANGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA I-D CROSS SECTIONS

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

PLT

FDN

NUB,

HEP

CKP

FMP

MKA

CKA

F14A

HAL

FAN.

GAS

PAFRY

PWT

PGM

BUG

TRK

PLOT PICTURE MAP(S)

COMPUTE FISSION DENSITIES

COMPUTE NU-BAF & AVG FISSION GROUP

COMPUTE MATRIX K-EFF BY UNIT LOCATION

COMPUTE COFACTOR K-EFF BY UNIT LOCATION

PRINT FISS PROD MATRIX BY UNIT LOCATION

COMPUTE MATRIX K-EFF BY ARRAY NUMBER

COMPUTE COFACTOR K-EFF BY ARRAY NUMBER

PRINT FISS PROD MATRIX BY ARRAY NUMBER

COLLECT MATRIX BY HIGHEST ARRAY LEVEL

PRINT FIS. AND ABS. BY REGION

PRINT FAR BY GROUP

PRINT XSEC-ALBEDO CORRELATION TABLES

PRINT WEIGHT AVERAGE ARRAY

PRINT INPUT GEOMETRY

PRINT DEBUG INFORMATION

PRINT TRACKING INFORMATION

NO÷*

NO

YES

NO *

NO *

'**

NO *

NO *

NO *

110

110

NO

NO

NO

NO

NO

NO

NO '

PARAMETER INPUT COMPLETED

........ 0 1O'S WERE USED READING THE PARAMETER DATA ........

VOLUME FPACTION OF FISSILE MATERIAL IN THE CORE= 5.94224E-03

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
+X= 4.98539E+01 -X=-4.98539E+OI +Y= 4.98539E+,0 -Y=-4.98539E+Ul +Z= 5.01625E+02 -Z= I.0II00E+00

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TUPNED OFF

KENO MESSAGE NUMBER K5-U05 WARNING, ONLY 905 INDEPENDENT STARTING POSITIONS WERE GENERATED. .....

95 ADDITIONAL STARTING POINTS WERE PICKED FROM THE INITAL DISTRIBUTION.

4.49663 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 4.512NU MINUTES.
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GENERAT ION]
GENEPATION K-EFFECTIVE

KENO MESSAGE NUMBER K5-132
1 8.55343E-01
2 9.52762E-01
3 9. 437?E-01
4 '.15340E-01
5 9.20312K-EI
6 9.35103E-OI
7 5976 50K-C

8 9.12494K-i0
9 9.43531-S01

10 9.24040E-O1
ii 9.10585E-01

12 9.41642E-0I
13 9.20175K-Si
14 9.75696E-Si
15 9.1665.SE-Si
16 9.12942E-01
17 9.19029K-Si
18 9.42357E-0S
19 9.101398E-01
20 9.20218E-0S

21 9.4700E-S01
22 9.24415E-01
23 9.54759E-01
24 9.15572E-Si

25 9.51173E-01
26 9.06020E-01
27 9.62570K-Si
20 9.63525E-Os
29 9.73742K-i0
30 1.00930E+00
31 8.97393E-01
32 9.42504E-O1
33 9.12839E-01
34 9.49503E-Ol
35 9.22407E-OS

36 9.26712E-Ol
37 9.28231E-OS
28 9.15251E-01
30 9.59 3601-S
40 9.30074E-S1
41 9.491696EK-
42 9.402K-SI
43 0.2107EK-S1
44 9.10787E-01
45 9.0''07E-0i
46 9.23200K-Si

47 9.56755E-01
48 8.90639E-01
49 9.12026E-01
50 0.00649E-01

ELAPSED TIME
MIN]UTES

WAR'ING . . . . ONLYf
4.51767E+00
4.52683E+00
4. 53600+EU0
4.546)00E+00
4.55517E,00
4. 56533E2+K
4. 57533E+-O
4. 58450EC00
4.59450E+00
4.60467E+00
4.'1383E+00
4.62383E+00
4.63383E+00
4. 64400E+01
4. 65317E+S0
4.G6417E+00
4.67417E+00
4. 68333E+o0
4.69333E+00
4.70250E+00
4.71267E+On
4. 72267EK+
4.73283E+O0
4.74200E+00
4 .75200E+00
4 . 70200E + O
4 . 77117E +K
4 .78133E2+0
4.79133E+00
4 .80050E L+00
4. 81067EK+C
4.02067E+00
4.82983E400
4.83993E+00
4.85D0KE+O)
4.05917E+SO
4. 06917K+00
4.8783ES+00
4.89833EK-O
4.39750E400
4.90767E+00
4. :i707E+0O
4.92783E+00
4.03783E+00
4. 94783E+00
4.095000E+00

4.9(717E+00
4.97717E+00
4.98733E+SO
4.93733EK00

1. 22i55E+0i
1.22255K-OS

1.22357E+01
1.22465E6+01
1.22557E+01
1. 22658E+01
1.22768E+01
1.22860E+C1
1.22900+0K-S

1.23052E+01
1.23152KE-S
1.222526+01

1.22345KE+S
1 .23445E+01
1.23047E+01
I. 23647E+01
1.'2347E+01
I.22357E+01
1. 23958E+0i
1.24050E+01

AVEAPGE
K-EFFECTIVE

937 INDEPENDENT
I.00000E+O0
1.00000E+00
0.4327K-S01
9.29308E-01
9.26020K-S1
9.289508E-01
9.34236E-01
9.30r96E-01
9.325296-01
9.31568E-01
9.19237E-i1
9.30677E-01
9.29722E-01
9.33554E-01
9.32254E-01
9.30875E-01
9.30085K-SI
9. 31102K-01
9.29354E-01
9.28847E-01
9.29850-O01
9.20978E-01
9.30872K-OS
9.30177E-01
9.3109E-O01
9.32653E-S1
9.3389uE-01
9.350130E-01
9.364K4E-01
9.39067E-01
9.37630E-01
9.37793E-01
9.398EEK-i0
9.37379E-OS
9.36925E-01
9.36625E-01
9.36385E-01
9.35798E-01
9. 36314-01
9.36449E -01
9. 36775E-01
9.37110E-01
9.36893E-01
9.30271E-01

9.35491K-01
0.35225K-Si
9.35703E-01
9.34898E-01
9.34411E-01
9.33095E-O0

.298832E-01
9.28806E-01
9.28755E-01
9.2679IE-01

0.28841E-I1
9.28898E0K1
9.28848-l01
9.28834E-01
0.20006E-01

9.28824-S01
9.28840E-01
9. 2888E-01
0.28842-i01
9.28823E-O1
9.28770E-01
0.28811E-n1
9.28866E-S1
9.2889uE0-1
9.2891-8ECl
9.28954E-01

AVG K-EFF
DEVIATION

FISSION POINTS WERE
O.OOOOOE+00
0.00000EK00
0.00u0-0E+00

1.39979E-02
8. 60381E -03
6.46878E4-03
7.60020E-02

7.25517E-03
6.40001E-03
5.625316-03
5.48160E-03
5.11014EK-03
4. 71987E-03
5. 76559K-03
5.46050E-03
5. 24025E-03
4.94 1926-03
4.73330E-03
4.77717E-03
4.53247E-03
4.40301E-03
4. 18059E-03
4.15200E-03
4.01940E-03
3. 94767E-03
4. )9033E-03
4.11359E-03
4.11329E-03
4. 20971E-03
4. 82014E-03
4.86791E-03
4. 70565E-03
4. 62 196E-03
4.49225E-03
4.377576-03
4.25747E-03
4. 14099E-03
4.06161E-03
3.99433E-03
3.88896E-03
3.80194E-03
3.72082E-03
3.63546E-03
3.60188E-03
3. 60472E-03
3. 53116E-03
3. 48460E-03
3.50215E-03
3.46121E-03
3. 42738E-03

9.01006E-04
9.00236E-04
9.00539E-04
8.99703E-04
9. 00593E-04
9.01283E-04
9. 01504E-04
9. 00484E-04
8.9034 6K-04
8.98287E-04
8.97301E-04
8. 97071E-04
8.9676 4 E-04

.95843E6-04
8.96272E-04
8.96086E-04
8.94615E-04
8.95843E-04
8.95171E-04
8.94779E-04

MAT R I X
K-EFFECTIVE

GENERATED
0.00000EK+00
0.00000E+00

0. 00000E+000. OC0C0E+O0
0.000006+000. 00000E0+ 00

0.000006+00
O.O0000E+ 00

0. CSCOEK+0S)

0.00000E+00

0.00000E+00
. OOOK+00

0. 000CO0E++ 0
0.00000E+00
0. 00000E+K0-
0. O0000E+00
0 . OOOCOK+ 00

0.00000E+00
0. OOOOE+O0O.O0000EO00

0.00000E+09
0. O0000E+00
O.OOOOOE+0O
0OO0000EO00C.010000E+00

0 .00000E+O00
0. 00000E+00
C. OOCSCK+0S

0.00000SE+O

0. OO00E00
0.00000E+00
O.O0000E-+ 00
S. O000ES+00

0.000006+00
0.00000E+00
0.00000E+00
0. O0OCOK+00

0. O0000E+O00
0.00000E+00
0. 00000E6+ 00
0.00000E+00

C.OOOCE+00
0.00000-E+0
0.000906+00

OO0000E+00
S.OCOOOE+O0

0,.00 ,0 0 E+ 00
O.000006+00

0.00000E+00
0. 00000E+00
0.00C00E+O0

0.000006+00

0.000006+00

C.0.0000E+00

0.10000E+00

O.OCOOCE+00
0. 0000-E+00
0. 00000E +00
0. O0000E+00

S. OO00ES+O0
0. OSOO +O

0.000006+0

0.00000E600
0. 00000E+00
0.00000E+00
C0 CSCSOK+00

0.000006+00
0.050006+00

0. 000006+00
0. 0000C6.COE0

0.000056 +C00

1-tATRI v K-EFF

DEVIATION

0. 000 06+E00
0. 00000E+00
0. 00000E+00
0. 00000E+00
O. O000OE+00

0. 00000E+00O . (00000+ O0

0.00000E+00
0. 00000E+S00
0.00000E+00
0.00000E+00
0. 00000E+ 00
0. 00000E+00
O. O0C000+00
0. OOOOE+00
0. 00000E+00
0. 00000,+00
S. OOOOCE+00
0. 00000E+6(0
0. 00000E+00
0. 00000E+0-0
O.O0000E+00
0O.0000E+00
0.00000E+00
0. 0000E+00

O. 00000E+000.0O00006+000 . O0000E+O0

0. 00000E+00
0. 00000E+O0
0. 0O0CCE+00
0. 00000E+00
0. 00000E+00
0. 00C0CE+00
0. 0OOC0E+O0
0. 0000'0En0o
0. 00000E+00

0.O000006+00
1. O005006E+ 00
0. 000006E+00

0 ). (,0COOOOK + 000.00000E+00
0.00000E+00

. 00000E+ . 0
0. 00000E+00
O.100000E+00

0.00000E+O0

0.00000E+00
0. 00000E+00
0. 0OOEK+C00

0.00000E+000. 00000E+ 00

0 . OCOOKOE+ 000. 0000E + 00
000000E0+00

0.000006E+00.0000r)K 00

0.00000E+00
U. 00005E+ 0

0.00000E+00
0. OCOCCE+00r,1)C,O 1 )000 E +O0,-0. 00000E6O05

0. 00000E+00
0.00000E+00
). 00000E + 00

7A4
785
786
787
7e8
789
790
791
792

793
794
795
706
797
799
799
8000
001
902
8O3

8.94401E-01
9.09315E-0- 1
8.8 0725E-01
9.49 05 9 _-01
9.7543E6-D1
9.74076E-i1
8.8981 1 E-01
9.17117E-01

9. 30642E-01

9.41785E-01
9.90725EK-1
9.993 73E-012
9.13509E-Si
8.86603E-01
9.61447E-01
9. 7207E6-0
9.474 15E-01
9.51550E-01
9.57784E-01

KENO MESSAGE NUMBER P.5-123

NAC International
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LIFETIME - 7.89581E-05 + OR - 1.41168E-07 GENERATIOON TIME
NU BAR = 2.42056E+00 + OR - l.23157E-05 AVEPAGE FISSION GROUP

ENERGY (EV) OF THE AVEPAGE LETHARGY CAUSING FISSION

3.6`606E-05 OR - 6.24488E-08
2.33314E+01 + OR - 4.51865E-03

7.56224E-02 + OR - 2.51308E-04

IO. OF INITIAL
GEIIEPAT I ONS AVERAGE

SKIPPED K-EFFECTIVE

10

11

12

17

22

27

32

37

42

47

52

57

0.92U94

0.92895

0.92896

0. 92896

0.92892

0. 92894

0.92892

0.92893

0.92895

0.92893

0. 92893

0.92894

0.92879

0.92861

0.92861

0.92853

0.92855

0.92864

0.92862

0.93019

0.93071

0.93322

0.93744

0.93743

0.94C32

+ OR

+ OR

" OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

" OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

" OR

" OR

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

- 0.00090 0.92E04 TO 0.02003

- 0.00090 0.92806 TO 0.92905

- 0.00090 0.92807 TO 0.92986

- 0.00090 0.92806 TO 0.92985

- 0.00090) 0.92802 TO 0.92982

- 0.00590 0.92804 TO 0.92984

0.00090 0.92802 TO 0.92982

0.00090 0.92803 TO 0.92983

0.00090 0.92805 TO 0.92q85

- 0'.00090 0.92803 TO 0.92984

0.00091 0.92803 TO 0.929X4

- 0.00091 0.92802 TO 0.929.5

- 0.00091 0.92708 TO 0.92971

0.00091 0.92770 TO 0.92q52

0.00092 0[.92770 TO 0.92953

0.00092 0.92761 TO 0.92944

- 0.00592 0.92793 TO 0.9294e

0.00093 0.92771 TO 0.92957

0.01093 0.92769 TO 0.92q50

95 PER CENT
CONFIDENCE INTERVAL

5.02714 TO ).93073

0.q2716 TO 0.93075

0.92717 TO 0.93076

9.92716 TO 0.93075

0.92712 TO U.93072

0.92714 TO 0.93074

0.92712 TO 0.93072

0.92712 TO 0.93073

0.92714 TO 0.93076

0.92712 TO 0.93074

0.92712 TO 0.93075

,0.92711 TO 0.93076

0.95697 TO 0.93062

9.92679 TO 0.93043

0.92678 TO 0.93044

0.92669 TO 0.93036

0.92671 TO 0.930440

0.92679 TO 0.93050

0.9.275 TO 0.93049

0.91951 TO 0.94086

0.91926 TO 0).94216

0.91982 TO 0.94663

0.92237 TO 0.95251

0.q2027 TO 0.95458

0.92145 TO 0.97118

99 PER CENT
CONFIDENCE INTERVAL

0.92025 TO 0.93162

0.92620 TO 0.93164

0.92627 TO 0.93190

0.92626 TO 0.93165

0.92622 TO 0.93162

0.92624 TO 0.93164

0.92622 TO 0.93163

0.92622 TO 0.93163

0.92624 TO 0.93166

0.926ý2 TO 0.93164

0.92631 TO 0.93165

0.92620 TO 0.93167

0.92605 TO 0.93154

0.92598 TO 0.93134

0.92587 TO 0.93136

0.92577 TO 0.93128

0.92578 TO 0.93132

0.92586 TO 0.93142

01.925e3 TO 0.93142

0.91417 TO 0.94620

0.91354 TO 0.94788

0.91311 TO 0.95334

0.91483 TO 0.96004

0.91169 TO 0.96316

0.90902 TO 0.98362

NUMBER OF
HISTORIES

8('0000

79900n

798000

79700')

796000

795000

794000

793000

792000

791(200

796000

781000

776000

771000

7 C60200

761000

75S000

751000

749000

772

777

782

787

792

797

+ OR -

" OR -

+ OR -

" OR -

+ OR -

" OR -

0.00534

0.00572

0.00670

0. 00753

0.00985

0.01243

0.92485 TO 0.93552

0.92499 TO 0.93643

0.92652 TO 0.93993

0.92980 TO 0.94497

0.92885 TO 0.94001

0.93399 TO 0.95875

31000

26000

21000

10000

11000

6000
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PLOT OF AVEPRAGE K-EFFECTIVE BY GENERATION RUN.
THE LINE REPRESENTS X-EFF = 0.9289 * OR - 0.0009 WHICH OCCURS FOP, 803 GENERATIONS RUNl.
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PLOT OF AVERAGE K-EFFECTIVE BY GENERATION SKIPPED.
THE LINE REPRESENTS K-EFF = 0.9289 + OR - 0.0009 WHICH OCCURS FOR 3 GENERATIONS SKIPPED.
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SKI PPIFG 3 GENERATIONS

LEAKAGE PESCENTGROUP FISSION UNIT REGION FISSIONS PERCENT ABSORPTIONS PERCENT

FRACTI O

1 0. 0003

0. 0016

3 0.0020.

4 0.0011

5 0.0016

6 0.0021

7 0.0021

a 0.0023

9 0.0031

10 0.0067

11 0.0142

12 0.0190

13 0.0182

14 0.0157

15 0.0030

16 0.0021

17 0. 0033

18 0.0046

19 0.0(56

20 0.0234

21 0.0127

0.0307

23 0.1087

Z4 0.2182

25 0.1858

26 0.2292

27 0.0029

SYSTEM TOTAL =

ELAPSED TIME 12.40H03 MINUTES

PAJUDOM NUMBER= 18C74410

DEVIATION

3.08599E-04 3.2806

1.46285E-03 1.0429

1.82688E-03 0.8427

1.05761E-03 1.1461

1.45380E-03 0.9568

1.04135E-03 0.7005

1.98165E-03 0.7377

2.10841E-03 0.9509

2.83491E-03 1.1509

6.19361E-03 1.0243

1.31987E-02 0.8508

1.76164E-02 0.8312

1.69247E-02 0.8974

1.45530E-02 0.0694

2.79913E-03 1.6979

1.94710E-03 2.2098

3.02592E-03 2.2997

4.28783E-03 2.1737

5.21682E-03 1.8490

2.17310E-02 0.9062

1.17969E-02 1.2310

2.85500E-02 0.8799

1.00964E-01 0.4455

2.802681E-01 0.2924

1.72586E-01 0.3061

2.12901E-01 0.2855

7.69878E-02 0.4909

9.28936E-01 0.0964

DEVIATION DEVIATION

1.45027E-02 1.0089 0. O00000E+0 0.00f0

3.3424'1E-03 0.340)9 0.O00OOE+00 0.0000

1.118930E-03 0.5459 0.OOOOOE+OO 0.0000

0.32283E-04 0. 0050 0. 00000E+00 0. 0000

1.13056E-03 0.566q O.000000+00 0.0000

2.95458E-03 0.3781 0.IOOSOE+O0 0.0000

5.02578E-03 0.3877 0.0000E+00 0.0000

4.39348E-03 0.4452 0.OOOSOEI0 0.0000

4.85365E-03 0.53016 0.00000E+00 0.0000

1.16847E-02 0.4715 O.O0000E+00 0.0000

1.77136E-02 0.4712 0.OOOOOE+00 0.0000

1.81847E-02 0.5562 0.00000E+00 0.0000

2.19290E-02 0.5596 0.SOS0IE+00 0.0000

2.55460E-02 0.4510 0.OO0O0E+00 0.0000

1.10108E-02 0.5184 0.00000E+00 0.0000

6.54953E-03 0.5876 0.OOOOOE+00 0.0000

4.35400E-03 0.9772 0.00000E+00 0.0000

4.51204E-03 1.0749 0.OOOOE+00 0.0000

7.03214E-03 0.7471 0.000000E+00 0.0000

2.60732E-02 0.4375 O.00000E+00 0.0000

I . 13808E-02 0.6969 0. 00000E+00 0. 0000

2.63312E-02 0. 5824 0.00000E+00 0. 0000

1.02819E-01 0.2386 0.OOSOE+00 0.0000

2.10]037E-01 0.1542 0. 00000E+00 0.0000

1.78378E-01 0.1595 0.OO0000E+0 0.0000

2.18767E-01 0.1605 0.00000E+0O 0.0000

7.46563E-02 0.1291 0. 0000SE+00 0.0000

1.00194E+00 0.0244 O.O0000E+00 O.0000

29D

NAC International 6.6.7-80



NAC-LWT Cask SAR
Revision 43

January 2015

0.8495 TO 0.8552
0.8552 TO 0.8,609
0.8609 TO 0..80,(
0.8000 TO 0.0723
u.8723 TO 0.0780
0.8780 TO 0.8836
0).8836 TO 0.8893
0.8893 TO 0.0950
0.8950 TO 0.9007
0. 9007 TO 0.9004
0.9064 TO 0.91-0
0.9120 TO 0.9177
0.9177 TO 0.9234
0.9234 TO 0.9291
0.9291 TO 0.9348
0.9348 TO 0.q405
0.9405 TO 0.9461
0.9461 TO 0.9518
0.9518 TO 0.9575
0.9575 TO 0.9632
0.9632 TO 0.9689
0.9689 TO 0.9746
0.9746 TO 0.9802
0.9802 TO 0.9859
0.9859 TO 0.9916
0.9916 TO 0.9973
0.9973 TO 1.0030
1.0030 TO 1.0086
1.0086 TO 1.0143

FREQUENCY FOR GENERATIONS 4 TO 803

• ÷...........
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0.8495 TO 0.8552
0.8552 TO 0.8609
0.5009 TO '['.806
0.06(6 TO 0.0723
0.8723 TO 0.8780
0.8780 TO 0.8836
0.8836 TO 0.d893
0.8893 TO 0.8950
0.8950 TO 0.9007

C. ý007 TO 0.90: 4
0.9064 TO 0.9120
0.9120 TO 0.9177
0.9177 TO 0.9234
0.9234 TO 0.9291
0.9291 TO 0.9348
0.9348 TO 0.9405
0.9405 TO 0.9401
0.9461 TO 0.9518
0.9518 TO 0.9575
0.9575 TO 0.9632
0.9632 TO 0.9689
0.9E89 TO 0.9746
0.9746 TO 0.98032
0.9802 TO 0.9859
0.9859 TO 0.9916
0.9916 TO 0.9973
0.9973 TO 1.0030
1.0030 TO 1.0086
1.008C TO 1.0143

FREQUENCY FOR GENERATIONS 204 TO 803

.. .. . .. .
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FREQUENCY FOR GENERATIONS 404 TO 803
0.8495 TO '3.0552
0.8552 TO 0.8609
0.8609 TO 0.5666
0.8666 TO 0.8723

0.6723 TO 0.8780
0.8780 TO 0.8836
0.883r TO 0.8893
0.8893 TO 0.3950 ...... * * ::*
0.8950 TO 0.9007
0.9007 TO 0.9064
0.9064 TO 0.9120 .......

0.9120 TO 0.9177
0.8177 TO 01.9234
0.9234 TO 0.92901
0.9291 TO 0.9348 ......

0.9348 TO 0.94085 ......

0.9405 TO 0.894681 .............. *..................

0.89461 TO 0.9518
0.0516 TO 0.9575
0.9575 TO 0.9632
0.9639 TO 0.968988
0.9689 TO 0.9746
0.9748 TO 0.9802
0.9802 TO 0.9859
03.9859 TO 0.9916
0.9916 TO 0.9973
0.9973 TO 1.0030
1.0030 TO 1.0086
1.0086 TO 1.0143
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0. 8495
0.8552
0.8609
0.8666
0.8713
0.8780
0.8836

0.8893
0.8950
0.9007
0.98064

9.9120
0.0177
3.90234
0.9290

0.9348
0. 9405
0.94 80
0.9518
0.9575
0.9632
0.9689
0.9746
0. 9802
0. 9859
0.9916
0.9973
1 .0030
1.0008C

TO 0.8552
TO 0.8609
TO 0.866
TO 0.8723
TO 0.8780
TO 0.8836
TO 0.8890
TO 0.8950
TO 0.9007
TO 0.9064
TO 0.9120
TO 0.9177
TO 5l.9234
TO 0.9290
TO 0.9348
TO 0.9405
TO 0.9461
TO 0.9518
TO 0.9575
TO 0.9632
TO 0.9689
TO 0.9746
TO n.9802

TO 0.9859
TO 0.9916
TO 0.9973
TO 1.0030
TO 1.0086
TO I.0143

FREOUENCY FOR GENERATIONS 804 TO 803

CONGRATULATIONS! YOU HAVE SUCCESSFULLY TPAVERSED THE PERILOUS PATH THROUGH KE8O V IN 12.40683 MINUTES
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6.6.8 DIDO Fuel Assemblies

This section contains abbreviated output files from the most reactive normal condition and

accident condition moderator density variation cases.

0
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Figure 6.6.8-1 Maximum Reactivity DIDO Configuration - Eight Cask Array

NAC International
QSCALENT Banner Generation Utility v3.6 (20010221)
- - - - -- - - - --- +
I JOB INFORMATION I

Output File Name: eight-cask-voidext.out
Start Date: February 21, 2001
Start Time: 18:17:21

S SOFTWARE INFORMATION I

Program Name: Scale 4-3 for Windows NT 4.0
Version: 4.3.1
Installation Date: June 1, 10998
Code Verification Package 4: EA913-I010-94, Rev. 0
Code Verification Date: June 10, 1998
Program Location: G:\scale43\winnt\exe

I SYSTEM INFORMATION I

Computer Type: Dell Precision 410
Operating System: Windows NT Version 4.0
Computer ID: 57NTY (MAC# OOC04F600F94)
Serial Number: 57NTY
Login ID: zjr
System Verification Date: July 3, 2000
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PRIMARY MODULE ACCESS AND INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37
MODULE CSAS25 WILL BE CALLED

LWT with Loose DIDO HEU Fuel, Accident Condition, Radial Shift Pattern - Centere
'Fuel Tube Thick - Nominal Fuel Tube OD - Nominal Fuel Tube Height - Nominal
'Fuel Base Plate - Nominal Fuel Plate Diameter - Nominal Fuel Plate Thickness
'Fuel Plate Clad Thickness - Min Active Fuel Length - Min Fuel Element Height
'U235 Fuel Mass - Max Uranium Weight Fraction - Max Cylinder Pitch - Outer Fix
27GROUPNDF4 LATTICECELL
'Material Description for LWT Analysis - DIDO HEU Fuel
UlRANIUM 1 DEN=0.5477 1.0 293.0 92235 94.0 92238 06.0 END
AL 1 DEN=1.7930 1.0 293.0 END
AL 2 1 .00 293.0 END
H20 3 DEN=0.9998 1.00 293.0 END
ARBMGLC 0.9437 3 0 1 0

6012 2 1001 6 8016 2
4 0.5840 END

H20 4 0.4160 293.0 END
PB 5 1.00 293.0 END
SS304 6 1.00 293.0 END
AL 7 1.00 293.0 END
SS304 8 1.00 293.0 END
H20 9 DEN=0.0001 1.00 293.0 END
END COMP
SYMMSLABCELL 0.9800 0.0650 1 3 0.1300 2 END

READ PARAM TBA=5 TME=90 RON=YES PLT=NO
GEN=1203 NPG=I000 END PARAM

READ START XSM=-16.85 XSP=16.85 YSM=16.85 YSP=-16.85
ZSM=26.67 ZSP=473.35 END START

READ GEOM
UNIT 1
COM= 'Fueled Annular Sections Tube 1 Loose
'Fuel Annulus 1

CYLINDER 3 1 3 0300 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.0625 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 1 1 3.1275 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.1600 58.7500 0.0000 ORIGIN 0.0000 0.0000
'Fuel Annulus 2

CYLINDER 3 1 3.5300 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.5625 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 1 1 3.6275 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.6600 58.7500 0.0000 ORIGIN 0.0000 0.90000
'Fuel Annulus 3
CYLINDER 3 1 4.0300 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 4.0625 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 1 1 4 .1275 58 .7500 0 .0000 ORIGIN 0 . 0000 0 .0000
CYLINDER 2 1 4.1600 58.7500 0.0000 ORIGIN 0.0000 0.0000
'Fuel Annuulus 4
CYLINDER 3 1 4. 5300 58 .700 0 .0000
CYLINDER 2 1 4.5625 58.7500 0.0000
CYLINDER 1 1 4.6275 58.7500 0.0000
CYLINDER 2 1 4.6599 58.7500 0.0000
UNIT 2
COM=.'Axial Clad Sections Tube 1 Loose
'Clad Axial End Piece 1
CYLINDER 3 1 3.0300 1 3750 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.1600 1.3750 0.0000 ORIGIN 0.0000 0.0000
'Clad Axial End Piece 2
CYLINDER 3 1 3.5300 1.3750 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.6600 1.3750 0.0000 ORIGIN 0.0000 0.0000
'Clad Axial End Piece 3
CYLINDER 3 1 4 .0300 1.3750 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 4.1600 1.3750 0.0000 ORIGIN 0.0000 0.0000
'Clad Axial End Piece 4
CYLINDER 3 1 4.5300 1 .3750 0.0000
CYLINDER 2 1 4.6599 1.3750 0.0000
UNIT 3
COM='Fuel Element Tube I'
CYLINDER 3 1 4.06600 61 . 0000 0.0000
HOLE 2 0.0000 0.0000 0.0000
HOLE 1 0.0000 0.0000 1.3750
HOLE 2 0.0000 0.0000 60.1250
UNIT 4
COM= 'Basket Fuel Tube - Fuel Down Radial Centered'
CYLINDER 3 1 5.0927 73.1773 0.0000
HOLE 3 0.0000 0.0000 0.0000
CYLINDER 2 1 5.3974 73 .1773 0.0000
UNIT 5
COM='Basket Fuel Tube - Fuel Up Radial Centered'
CYLINDER 3 1 5.0927 73 .1773 0 .0000
HOLE 3 0.0000 0.0000 11.6772
CYLINDER 2 1 5.3974 73.1773 0.0000
UNIT 6
COM='Basket Bottom Plate Hole
CYLINDER 3 1 1.27 1.2698 0.0000
UNIT 7
COM='Basket Bottom Plate
CYLINDER 6 1 16.8466 1.2698 0.0000
HOLE 6 0.0000 0.0000 0.0000
HOLE 6 10.7950 0.0000 0.0000
HOLE 6 5.3975 9.3487 0.0000
HOLE 6 -5.3975 9.3487 0.0000
HOLE 6 -10.7950 0.0000 0.0000
HOLE 6 -5.3975 -9.3487 0.0000
HOLE 6 5.3975 -9.3487 0.0000
UNIT 8
COM='Heat Transfer Bar / Rod
CYLINDER 7 1 0.3165 73.1773 0.0000
UNIT 9
COM-'Basket Fuel Down'
CYLINDER 3 1 16.1926 73.1773 0.0000
HOLE 4 0.0000 0 .0000 0 .0000
HOLE 4 10.7950 0.0000 0.0000
HOLE 8 4 .9493 2.8575 0 .0000
HOLE 8 4.6024 3.3881 0.0000
HOLE 8 5.2354 2.2917 0.0000
HOLE 4 5.3975 9.3487 0.0000
HOLE 8 0.0000 5.7150 0.0000
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HOLE 8 -o06330 5.6798 0.00
HOLE 8 0.6330 5.6798 0.0000
HOLE 4 -5.3975 9.3487 0.0000
HOLE 8 -4.9493 2.8575 0.0000
HOLE 8 -5.2354 2.2917 0.0000
HOLE 8 -4.6024 3.3881 0.0000
HOLE 4 -10.7950 0.0000 0.0000
HOLE 8 -4.9493 -2.8575 0.0000
HOLE 8 -4.6024 -3.3881 0.0000
HOLE 8 -5.2354 -2.2917 0.0000
HOLE 4 -5.3975 -9.3487 0.0000
HOLE 8 0.0000 -5.7150 0.0000
HOLE 8 0.6330 -5.6798 0.0000
HOLE 8 -0.6330 -5.6798 0.0000
HOLE 4 5.3975 -9.3487 0.0000
HOLE 8 4.9493 -2.8575 0.0000
HOLE 8 5.2354 -2.2917 0.0000
HOLE 8 4.6024 -3.3881 0.0000
CYLINDER 7 1 16.6688 73.1773 0.0000
CYLINDER 3 1 16.8466 73.1773 0.0000
UNIT 10
COM='Basket Fuel Up'
CYLINDER 3 1 16.1926 73.1773 0.0000
HOLE 5 0.0000 0.0000 0.0000
HOLE 5 10.7950 0.0000 0.0000
HOLE 8 4.9493 2.8575 0.0000
HOLE 8 4.6024 3.3881 0.0000
HOLE 8 5.2354 2.2917 0.0000
HOLE 5 5.3975 9.3487 0.0000
HOLE 8 0.0000 5.7150 0.0000
HOLE 8 -0.6330 5.6798 0.0000
HOLE 8 0.6330 5.6798 0.0000
HOLE 5 -5.3975 9.3487 0.0000
HOLE 8 -4.9493 2.8575 0.0000
HOLE 8 -5.2354 2.2917 0.0000
HOLE 8 -4.6024 3.3881 0.0000
HOLE 5 -10.7950 0.0000 0.0000
HOLE 8 -4.9493 -2.8575 0.0000
HOLE 8 -4.6024 -3.3881 0.0000
HOLE 8 -5.2354 -2.2917 0.0000
HOLE 5 -5.3975 -9.3487 0.0000
HOLE 8 0.0000 -5.7150 0.0000
HOLE 8 0.6330 -5.6798 0.0000
HOLE 8 -0.6330 -5.6798 0.0000
HOLE 5 5.3975 -9.3487 0.0000
HOLE 8 4.9493 -2.8575 0.0000
HOLE 8 5.2354 -2.2917 0.0000
HOLE 8 4.6024 -3.3881 0.0000
CYLINDER 7 1 16.6688 73.1773 0.0000
CYLINDER 3 1 16.8466 73.1773 0.0000
UNIT 11
COM='Cask Cavity
CYLINDER 3 1 16.9863 446.6844 0.0000
HOLE 7 0.0000 0.0000 0.0001
HOLE 10 0.0000 0.0000 1 2700
HOLE 7 0.0000 0.0000 74.4475
HOLE 9 0.0000 0.0000 75.7174
HOLE 7 0.0000 0.0000 148.8949
HOLE 00 0.0000 0.0000 150.1648
HOLE 7 0.0000 0.0000 223.3423
HOLE 9 0.0000 0.0000 224.6122
HOLE 7 0.0000 0.0000 297.7897
HOLE 10 0.0000 0.0000 299.0596
HOLE 7 0.0000 0.0000 372.2371
HOLE 9 0.0000 0.0000 373.5070
UNIT 12
COM='Cask Shield Radial Configuration
CYLINDER 3 1 16.9863 446.6844 0.0000
HOLE 11 0.0000 0.0000 0.0000
CYLINDER 8 1 18.9103 446.6844 0.0000
CYLINDER 5 1 33.4646 446.6844 0.0000
CYLINDER 8 1 36.5189 446.6844 0.0000
CYLINDER 9 1 49.2189 446.6844 0.0000
CYLINDER 8 1 49.8183 446.6844 0.0000
UNIT 13
COM= 'LWT Lid
CYLINDER 8 1 36.5189 28.5750 0.5994
CYLINDER 9 1 49. 8183 28.5750 0.5994
CYLINDER 8 1 49.0083 28.5750 0.0000
U94IT 04
COM= 'LWT Bottos Weldment
CYLINDER 5 1 26.3525 16.5100 8.8900
CYLINDER 8 1 36.5189 26.0706 0.0000
CYLINDER 9 1 49.8183 26.0706 0.0000
CYLINDER 8 1 49.8183 26.6700 0.0000
UNIT 15
COM= 'LWT Cask
CYLINDER 9 1 49.8183 501.9297 0.0000
HOLE 14 0 . 0000 0.0000 0 . 0000
HOLE 12 0. 0000 0.0000 26.6701
HOLE 13 0.0000 0.0000 473.3546
Global UNIT 16
COM= 'Finite Cask Array 8 Casks'
CUBOID 3 0 099.2744 -149.4558 2P136.1066 501.9297 0.0000
HOLE 15 0.0000 0.0000 0.0000
HOLE 15 99.6368 0.0000 0.0000
HOLE 15 49.8184 66.2880 0.0000
HOLE 15 -49.8184 86.2880 0.0000
HOLE 15 -99.6368 0.0000 0.0000
HOLE 15 -49.8184 -86.2880 0.0000
HOLE 15 49.8184 -86.2880 0.0000
HOLE 15 149.4552 -86.2880 0.0000
END GEOM
READ BOUNDS ALLNH20 END BOUNDS
READ PLOT
TTL='X-Y PLOT OF CASK ARRAY'
SCR=YES PIC=MAT LPI=10
U.X =1.0 VDN=-1.0 NAX=1500
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XUL=-200 YUL=200 ZUL=57.4
XLR=200 YLR=-200 ZLR=57.4 END
END PLOT
END DATA

SECONDARY MODULE 000008 NAS BEEN CALLED.

MODULE 000008 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 0.77 (SECONDS).

SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 4.67 (SECONDS).

SECONDARY MODULE 000009 MAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 1727.315 (SECONDS).

MODULE CSAS25 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 1735.75 (SECONDS).
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CCCCCCCCCCC SSSSSSSSSSS AAAAAAAAA SSSSSSSSSSS 22222222222 5555555555555
CCCCCCCCCCCCC SSSSSSSSSSSSS AAAAAAAAAAA SSSSSSSSSSSSS 2222222222222 5555555555555
CC CC SS SS AA AA SS SS 22 22 55
CC SS AA AA SS 22 55
CC SS AA AA S S 22 55
CC SSSSSSSSSSSS AAAAAAAAAA 0 SSSSSSSSSSSS 22 555555555555
CC SSSSSSSSSSSS AAAAAAAAAAAAA SSSSSSSSSSSS 22 5555555555555
CC SS AA AA 08 22 55
CC SS AA AA SS 22 55
CC CC SS SS AA AA SS SS 22 55 55
CCCCCCCCCCCCC SSSSSSSSSSSSS AS A SS SSSSSSSSSSS 2222222222222 5555555555555

CCCCCCCCCCC SSSSSSSSSSS AA AA SSSSSSSSSSS 2222222222222 55555555555

SSSSSSSSSSS CCCCCCCCCC AAAAAAAAA LL EEEEREEEEEEEE PPPPPPPPPPPP CCCCCCCCCCC
SSSSSSSSSSSS CCCCCCCCCCCCC AAAAAAAAAAA LL EEEEEEEEEEEEE PPPPPPPPPPPPP CCCCCCCCCCCCC
SS SS CC CC AA AA LL EE PP PP CC CC
SS CC AA AA LL EE pp pp CC
SS CC AA AA LL EE pp pp CC
SSSSSSSSSSSS CC AAAAAAAAAAAAS LL EREEEEEE - ----- PPPPPPPPPPPPP CC

SSSSSSSSSSSS CC AAAAAAAAAAAAA LL EREEREEEE - ----- PPPPPPPPPPPP CC
SS CC AA AA LL EE PP CC
SS CC AA AA LL EE PP CC

SS SS CC CC AA AA LL EE PP CC CC
SSSSSSSSSSSSS CCCCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEE EEE Pp CCCCCCCCCCCCC

SSSSSSSSSSS CCCCCCCCCCC AA AA LLLLLLLLLLLLL EREEEEEEEEE pp CCCCCCCCCCC

0000000 22222222222 / 22222222222 1i // 08800 11
00000008 8 2222222222222 // 222222222222 11i // 00000008 0 11i

00 08 22 22 // 22 22 1111 // 08 00 11ii00 00 22 // 22 i1 // 80 00 11
00 0022 22 1i // 00 00 11
00 00 22 // 22 1i // 00 00 11
00 00 22 // 22 1i /1 00 00 10
00 00 22 // 22 11 // 00 00 1i
00 00 22 // 22 1I // 00 00 11

00 00 22 // 22 11 // 00 00 11
000000000 2222222222222 // 2222222222222 1111151 // 000000000 11111111

0000000 2222222222222 // 2222222222222 11111111 // 0000000 1111011i

11 88888888888 11 7777777777777 22222222222 5555555555555
i11 8888888888888 1Ii 777777777777 2222222222222 5555555555555

I11 88 88 111 77 77 22 22 55
11 88 88 11 77 22 55
11 88 88 11 77 22 55
11 0 0 888888808 11 77 22 555555555555
11 88888888888 11 77 22 5555555555555
1i 88 88 11 77 22 55

11 88 88 11 77 22 55
11 88 88 11 77 22 55 55

11i1111 88088888888888 11111111 77 2222222222222 5555555555555
11111111 88888888888 01111111 77 2222222222222 55555555555
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SSSSSSSSSSS CCCCCCCCCCC AASASASAA LL EEEEEEEEEEEEE PPPPPPPPPPPp
SSSSSSSSSSSSS CCCCCCCCCCCCC AAAAAAAAAAA LL EEEEEEEEEEEEE PPPPPPPPPPPPp
SS SS CC CC AA AA LL EE Pp pp
SS CC AA AA LL EE PP PP
SS CC AA AA LL EE Pp Pp
SSSSSSSSSSSS CC AAAAAAAAAAAAA LL EEREEEEE ------ pPPPPPPpPPPpp
SSSSSSSSSSSS CC AAAAAAAAAAAAA LL EEEEEREEE ----- PPPPPPPPPPPP

SS CC AA AA LL EE PP
SS CC AA AA LL EE PP

SS SS CC CC AA AA LL EE PP
SSSSSSSSSSSSS CCCCCCCCCCCCC AA AA LLbLLLLLLLLLL EEEEEEEEEEEEE PP
SSSSSSSSSSS CCCCCCCCCCC AA AA LbbLLLLLLLLLL EEEEEEEEEEEEE PP

PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: CSAS

CREATION DATE: 03/08/96

VOLUME: ENG

LIBRARY: G:\SCALE43\WIN_NT\EXE

THIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE

JOBNAME: SCALE-PC

DATE OF EXECUTION: 02/21/01

TIME OF EXECUTION: 18:17:25
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'Fuel Tube Thick - Nominal Fuel Tube OD - Nominal Fuel Tube Height - Nominal

'Fuel Ease Plate - Nominal Fuel Plate Diameter - Nominal Fuel Plate Thickness

'Fuel Plate Clad Thickness - Min Active Fuel Length - Min Fuel Element Height

'U235 Fuel Mass - Max Uranium Weight Fraction - Max Cylinder Pitch - OuterFix

'Material Description for LWT Analysis - DIDO MED Fuel

'Fuel Tube Thick - Nominal Fuel Tube OD - Nominal Fuel Tube Height - Nominal

'Fuel Base Plate - Nominal Fuel Plate Diameter - Nominal Fuel Plate Thickness

'Fuel Plate Clad Thickness - Min Active Fuel Length - Min Fuel Element Height

'U235 Fuel Mass - Max Uranium Weight Fraction - Max Cylinder Pitch - Outer_Fix

'Material Description for LWT Analysis - DIDO HEU Fuel
LWT WITH LOOSE DIDO HEU FUEL, ACCIDENT CONDITION, RADIAL SHIFT PATTEEN - CENTERE

*- PROBLEM PARAMETERS ...

LIB 27GROUPNDF4 LIBRARY
MXX 9 MIXTURES
MSC 11 COMPOSITION SPECIFICATIONS
IZM 3 MATERIAL ZONES
GE LATTICECELL GEOMETRY
MORE 0 0/1 DO NOT READ/READ OPTIONAL PARAMETER DATA
MSLN 0 FUEL SOLUTIONS

... PROBLEM COMPOSITION DESCRIPTION ....

SC URANIUM STANDARD COMPOSITION
MX 1 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.5477 SPECIFIED DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

92000 1.00 ATOM/MOLECULE
92235 94.000 WT%
92238 6.000 WT%

END

SC AL STANDARD COMPOSITION
MX 1 MIXTURE NO.
VF 1. 0000 VOLUME FRACTION
ROTH 1.7930 SPECIFIED DENSITY
NEL 1 NO . ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

13027 1.00 ATOM/MOLECULE
END

SC AL STANDARD COMPOSITION
MX 2 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 2.7020 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

13027 1.00 ATOM/MOLECULE
END

SC H20 STANDARD COMPOSITION
MX 3 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.9998 SPECIFIED DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

SC ARBMGLC STANDARD COMPOSITION
MX 4 MIXTURE NO.
VF 0.5840 VOLUME FRACTION
ROTH 0.9437 SPECIFIED DENSITY
NEL 3 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

6012 2.00 ATOMS/MOLECULE
1001 6.00 ATOMS/MOLECULE
8016 2.00 ATOMS/MOLECULE

END

SC H20 STANDARD COMPOSITION
MX 4 MIXTURE NO.
VF 0.4160 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
MEL 2 NO. ELEMENTS
ICP 1 0/I MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

EN4D

SC PB STANDARD COMPOSITION
MX 5 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 11.3440 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DE0 KELVIN
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RNO

SC SS304
MX
VF
ROTH
NEL
ICp
TEMP

SC AL
MX
VF
ROTH
NEL
ICp
TEMP

END

SC SS304
MX
VF
ROTH
NEL
ICp
TEMP

END

SC H20
MX
VF
ROTH
NEL
ICP
TEMP

END

82000 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
6 MIXTURE NO.

1.0000 VOLUME FRACTION
7.9200 THEORETICAL DENSITY

4 NO. ELEMENTS
0 0/1 MIXTURE/COMPOUII

293.0 DEG KELVIN
24304 19.000 WT%
25055 2.000 WT%
26304 69.500 WT%
28304 9.500 WT%

STA•DARD COMPOSITION
7 MIXTURE NO.

1.0000 VOLUME FPRACTION
2.7020 THEORETICAL DENSITY

I NO. ELEMENTS
1 0/1 MIXTURE/COMPOUMD

293.0 DEG KELVIN
13027 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
8 MIXTURE NO.

1.0000 VOLUME FRACTION
7.9200 THEORETICAL DENSITY

4 NO. ELEMENTS
0 0/1 MIXTURE/COMPOUNO

293.0 DEG KELVIN
24304 19.000 WT%
25055 2.000 WT%
26304 69.500 WT%
28304 9.500 WT%

STANDAPR COMPOSITION
9 MIXTURE NO.

1.0000 VOLUME FRACTION
0.0001 SPECIFIED DENSITY

2 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

...* PROBLEM GEOMETRY **

CTP SYMMBLABCELL CELL TYPE
PITCH 0.9800 CM CENTER TO CENTER SPACING
FUELOD 0.0650 CM FUEL DIAMETER OR SLAB THICKNESS
MFUEL 1 MIXTURE NO. OF FUEL
MMOD 3 MIXTURE NO. OF MODERATOR
CLAOD 0.1300 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE NO. OF CLAD

ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE 1 IS FUEL
ZONE 2 IS CLAD
ZONE 3 IS MOD

NAC International 6.6.8-9



NAC-LWT Cask SAR January 2015
Revision 43

LWT WITH LOOSE DIDO HEU FUEL, ACCIDENT CONDITION, RADIAL SHIFT PATTERN - CENTERE**"

......... DATA LIBRARY INFORMATION ..........

* UNIT VOLUME
NUMBER DATA SET NAME NAME UNIT FUNCTION

89 G:\scale43\DATALIB\FT89FSS1 STANDARD COMPOSITION LIBRARY

82 G:\scale43\DATALIB\FT82F001 CROSS SECTION LIBRARY

11 T:\PROJECTS\sts-proj\DIDO\14110--~\vl.8\HEU\ SHORT CROSS SECTION LIBRARY

90 T:\PROJECTS\sts-proj\DIDO\I4110--I\vl.8\HEU\ INPUT DATA DIRECT ACCESS

*** STAN4DARD COMPOSITION LIBRARY DATA

UNIT NUMBER : 89

DATASET NAME D G:\scale43\DATALIB\FT89F0B 1

* * LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY
637 STANDARD COMPOSITIONS, 490 NUCLIDES
90 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.

CREATION DATE: 6/30/95

*CROSS SECTION LIBRARY DATA

UNIT NIMBER : 82

DATASET NAME : G:\scale43\DATALIB\FT82F001

LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
*BASED ON ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89

LAST UPDATED 08/12/94
L.M.PETRIE - ORNL ...

........ 0 IO'S WERE USED BEFORE READING KENO V DATA ........

........ 0 ID'S WERE USED READING THE KENO V PARAMETER DATA ........

'Fuel Annulus 1

'Fuel Annulus 2

'Fuel Annulus 3

'Fuel Annulus 4

'Clad Axial End Piece S

'Clad Axial End Piece 2

'Clad Axial End Piece 3

'Clad Axial End Piece 4

. .. . . .DATA READING COMPLETED ...............

........ 0 ID'S WERE USED PREPARING THE KENO V INPUT DATA ........

........ 0 IO'S WERE USED LOADING THE KENO V DATA ........

........ 0 IO'S WERE USED LOADING THE DATA ........

0 IO'S WERE USED CHECKING THE KENO V GEOMETRY DATA ........
RESTART DATA HAS BEEN WRITTEN ON UNIT 95

........ 0 IO'S WERE USED WRITING THE KENO V - CSAS DATA ........

........ 0 IO'S WERE USED PROCESSING CSAS INPUT DATA ........

CONTROL MODULE CSAS25 IS COMPLETE.
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BBBBBBB0 BBBB 00000000000
BBBBBBBRRBBBB 0000000000000
BR BE 00 00
BR BE 00 00
BR BE 00 00
BBBBBBBBBBBB 00 00
BBRBBBBBR BBB 00 00
BR R3B 00 00
BB BE 00 00
BB BR 00 00
BBBBBBBRBBBBB 0000000000000
BBBBRBBRBBB 00000000000

SSSSSS0SSSS CCCCCCCCCCC
SSSSSSS5SSSSS CCCCCCCCCCCCC
SS SS CC CC
SS CC
SS CC
SSSSSSSOSSSS CC

SSSSSSSSSSSS CC
SS CC
SS CC

SS SS CC CC
SSSSSSSSSSSSS CCCCCCCCCCCCC

SSSSSSSSSSS CCCCCCCCCCC

0000000 22222222222
000000000 2222222222222

00 00 22 22
00 00 22
00 00 22
00 00 22
00 00 22
00 00 22
00 00 22

00 00 22
000000000 2222222222222
0000000 2222222222222

11 88888888888
011 8888888888888

011 088 88
Ii 88 88
Ii 88 88
Ii 8888888888 88I 8 8888888888
ii 88 88
ii 88 88
ii 88 88

illll1 8 8888888888 88i111iii 88888888888

January 2015

NN NN
NMN NN
NBNN NN
NN NN NN
NN NN NN
NN NN NB
NN NB NN
NN NN NN
NN NN NN
NN NNBN
NN NMN
NN NN

AAAAAAAAA LL
AAAAAAAAAAA LL

AA AA LL
AA AA LL
AA AA LL
AAAAAAAAAAAAA LL
AAAAAAAAR LL
AA AA LL
AA AA LL
AA AA LL
AA AA LLLLLLLLLLLLL
AA AA LLLLLLLLLLLLL

// 22222222222
// 2222222222222

// 22 22
// 22

// 22
// 22

// 22
// 22

// 22
II 22

// 2222222222222
// 2222222222222

ii
111

*: 11
::: ii

1i

11111%111

AAAAAAAAA
AAAAAAAAAAA

AA AA
AA AA
AA AA

AAAAAAAAAAAAAAAAAAAAAAAAAA

AA AA
AA AA
AA AA
AA AA
AA AA

EEEEEEEEEEEEE
EEEEEEEEEEEEE
EE
EE
EE
EEEE0EEE0
EEEEEEEEE
EE
EE
EE
EEEEEEEEEEEEE
EEEEEEEEEEEEE

ii
1i1

1111
II
ii
1i
11
ii
i1
11

10010101
i11011111

7777777777777
777777777777
77 77

77
77

77
77

77
77

77
77
77

MM MM llI011TSI01
M4MM 14MM2 11l011llll1l
MMMM MMMM II

MM MB MM MN II
MM MM MM MM II

MM m 04 II
MM m4 MM 11

MM MM II
MM mm II
MM MM 0II11I1IIIII

MM MM IIII1IIIIIII

pppppppppppp
ppppppppppppp
pp pp
pp pppppp
pppppppppppp p

pp p
pp p

pp
pp
pp

/1 0000000
0I 0 00000000

II 00 00
II 00 00

// 00 00
II 00 00

II 00 00
/1 00 00

II00 00
II00 0 0
,4/ 000000000

I, 0000000

22222222222
22222222222221
22 22

22

22
22

22-
2222222221222
2222222222222

22222222222
222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCCCCCCCCCC

CCCCCCCCCCC

01

11
11
ii
10
11

iiiiiiii
iiiiiiii

666660060000
0606606000666
00
60

066 0
cc cc
00cc 0
cc 00 0
cc 0 0 6

6cc 6

666666666666

NAC International 6.6.8-11



NAC-LWT Cask SAR
Revision 43

January 2015

SSSSSSSSSSS CCCcCCCCCCC
SSSSSSSSSSSSS CCCCCCCCCCCCC
SS SS CC CC
SS CC
SS cc
SSSSSSSSSSSS CC

SSSSSSSSSSSS CC
SS CC
SS CC

SS SS CC CC
SSSSSSSSSSSS CCCCCCCCCCCCC
SSSSSSSSSSS CCCCCCCCCCC

AAAAAAAAA LL
AAAAAAAAAAA LL

AA AA LL
AA AA LL
AA AA LL
AAAAAAAAAAAAA LL
AAAAAAAAAAAAA LL
AA AA LL
AA AA LL
AA AA LL
AA AA LLLLLLLLLLLLL
AA AA LLLLLLLLLLLLL

EEEEEEEEEEEEE
EEEEEEEEEEEEE
EE
EE
EE
EEEEEEEEE
EEEEEEEEE
EE
RE
EE
EEEREEEEEEEE
EEEEEEEEEEEEE

PPPPPPPPPPPP CCCCCCCCCCCPPPPPPPPPPPPP CCCCCCCCCCCCC
pp pp cc cc
pp PP cc
pp PP cc
PPPPPPPPPPPPp cc
PPPPPPPPPPPP cc
pp CC
PP CC
PP cc CC
pp ccccccccc
PP CCCCCCCCCCCCCPP CCCCCCCCCCC

PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

..... PROGRAM: 000008

CREATION DATE: 09/15/95

... VOLUME: ENG*

LIBRARY: G:\SCALE43\WINNT\EXE

THIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE

*...* JOBNAME: SCALE-PC

DATE OF EXECUTION: 02/21/01

TIME OF EXECUTION: 18:17:26
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-IQ ARRAY HAS

00 ARRAY HAS

IQ ARRAY HAS

20 ARRAY HAS

1 ENTRIES.

4 ENTRIES.

6 ENTRIES.

2 ENTRIES.
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LOGICAL ASSIGNMENTS

MASTER LIBRARY 11
WORKING LIBRARY 0
SCRATCH FILE 18
NEW LIBRARY 1

PROBLEM DESCRI PTION

IGR--OEOMETRY (0/1/2/3--INF MED/SLAB/CYL/SPHERE 1

IZM--NUMBER OF ZONES OR MATERIAL REGIONS 9

MS--MIXING TABLE LENGTH 21

IEL--SHIELDED CROSS SECTION EDIT OPTION (0/i--NO/YES) 0

IBR--BONDARENKO FACTOR EDIT OPTION (0/1--NO/YES) 0

ISSOPT--DANCOFF FACTOR OPTION 0

CONVERGENCE CRITERION 1.OIOlE-03

GEOMETRY CORRECTION FACTOR FOR WIGNER RATIONAL APPROXIMATION 1.OOSE+00

3Q ARRAY HAS 21 ENTRIES.

4Q ARRAY HAS 21 ENTRIES.

5Q ARRAY HAS 21 ENTRIES.

6Q ARRAY HAS 9 ENTRIES.

7Q ARRAY HAS 9 ENTRIES.

8Q ARRAY HAS 9 ENTRIES.

9Q ARRAY HAS 9 ENTRIES.

10Q ARRAY HAS 21 ENTRIES.

11Q ARRAY HAS 9 ENTRIES.

MIXING TABLE

ENTRY MIXTURE ISOTOPE NUMBER DENSITY NEW IDENTIFIER
1 1 92235 1.31908E-03 1092235
2 1 92238 8.31332E-05 1092238
3 1 13027 4.00184E-02 1013027
4 2 13027 6.03066E-02 2013027
5 7 13027 6.03066E-02 7013027
6 3 1001 6.68762E-02 3001001
7 4 1001 5.98B01E-02 4001001
8 9 1001 6.68896E-06 9001001
9 3 8016 3.34381E-02 3008016
10 4 8016 2.45894E-02 4008016
11 9 8016 3.3444BE-06 9008016
12 4 6012 1.07014E-02 4006012
13 5 82000 3.29690E-02 5082000
14 6 24304 1.74286E-02 6024304
15 8 24304 1.74286E-02 8024304
16 6 25055 1.73633E-03 6025055
17 8 25055 1.73633E-03 8025055
18 6 26304 5.93579E-02 6026304
19 8 26304 5.93579F-02 8026304
20 6 28304 7.72070E-03 6028304
21 8 28304 7.72070E-03 8028304

GEOMETRY AND MATERIAL DESCRIPTION

ZONE MIXTURE OUTER DIMENSION TEMPERATURE EXTRA XS TYPE (0/S--FUEL/MOD)
1 1 3.25000E-02 2.93000E+02 4.53946E÷00 0
2 2 6.500OOE-02 2.93000E+02 .OOIOOEt+00 0
3 3 4.900OOE-01 2.93000E+02 S.OOOOOE.00 0
4 4 5.49000E+00 2.93000E+02 S.OOSOE+00 0
5 5 1.04900E+01 2.93000E÷02 0.OOOOEB00 0
6 6 1.54900E+01 2.93001E+02 0.OOOOE+00 0
7 7 2.04900E+01 2.93000E.+2 0.OOOI0E+00 0
8 8 2.54900E+01 2.93000E.02 S.OOOSE+00 0

9 0 3.04900E+1 2.93000E+02 0.SOOS0E+00 0
4087 LOCATIONS OF 100000 AVAILABLE ARE REQUIRED TO MAYE A NEW MASTER CONTAINING THE SELF-SHIELDED VALUES

NO NUCLIDES IN YOUR PROBLEM HAVE BONDARENKO FACTOR DATA"BONAMI WILL COPY FROM LOGICAL 11 TO LOGICAL I

COPY 1001 HYDROGEN FROM LOG 11 TO LOG 18 BONDARENKO TRIGGER 0

COPY 1001 HYDROGEN FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 1001 HYDROGEN FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 1001 HYDROGEN FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 6012 CARBON-12 FROM LOG 11 TO LOG 1 BONDARENKO TRIGGER 0

COPY 8016 OXYGEN-16 FROM LOG 11 TO LOG 18 BONDARENKO TRIGGER 0

COPY 8016 OXYGEN-16 FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 8016 OXYGEN-16 FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 8016 OXYGEN-16 FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 13027 AL-27 1193 218 G FROM LOG 11 TO LOG 18 BONDARENKO TRIGGER 0

COPY 13027 AL-27 1193 218 G FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 13027 AL-27 1193 218 G FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0
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COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

13027

24304

24304

24304

25055

25055

25055

26304

26304

26304

28304

28304

28304

82000

92235

92238

AL-27 1193 218 G FROM LOG 18 TO LOG 1

CR 1191 WT SS-30 FROM LOG 11 TO LOG 18

CR 1191 WT SS-30 FROM LOG 18 TO LOG 1

CR 1191 WT SS-30 FROM LOG 18 TO LOG 1

MA-NGANESE-55 FROM LOG 11 TO LOG 18

MANGANESE-55 FROM LOG 18 TO LOG 1

MANGANESE-55 FROM LOG 18 TO LOG 1

FE 1192 WT SS-30 FROM LOG 11 TO LOG 18

FE 1192 WT SS-30 FROM LOG 18 TO LOG 1

FE 1192 WT SS-30 FROM LOG 18 TO LOG 1

NI 1190 WT SS-30 FROM LOG 11 TO LOG 18

NI 1190 WT SS-30 FROM LOG 18 TO LOG 1

NI 1190 WT SS-30 FROM LOG 18 TO LOG 1

PB 1288 218NGP FROM LOG 11 TO LOG 1

UIRANIUM-235 FROM LOG 11 TO LOG 1

URANIUM-238 FROM LOG 11 TO LOG 1

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONOARENKO TRIGGER 0

BONARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

RONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0
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SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
BASED ON ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89
LAST UPDATED

L.M.PETRIE - ORNL
TAPE ID 4321
NUMBER OF NEUTRON GROUPS 27
FIRST THERMAL GROUP 15

TABLE OF CONTENTS
HYDROGEN ENDF/B-IV MAT 1269/THRMI002
HYDROGEN RNDF/B-IV MAT 1269/THRM1002
HYDROGEN ENDF/B-IV MAT 1269/THEM1002
CARBON-12 ENDF/B-IV MAT 1274/THRM1065
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276

AL-27 1193 218 GP 040375(5)
A _L-27 1193 218 GP 040375(5)
AL-27 1193 218 GP 040375(5)
CR 1191 WT SS-304 I/EST) P-3 293K SP=5.4(42375)'
CR 1191 WT SS-304 (1/EST) P-3 293K SP=5.4(42375)'

MANGANESE-55 ENDF/B-IV MAT 1197
MANGANESE-55 ENDF/B-IV MAT 1197

FE 1192 WT SS-304 (/ERT) P.3 293K SP=5+4(42375)'
FE 1192 WT SS-304(C/EST) P-3 293K SP=5+4(42375)'
NI 1190 WT SS-304(h/EST) P-3 -93K SP=54 (42375)
NI 1190 WT SS-304(1/EST) P-3 293K SP=5.4(42375)'
PB 1288 218NGP 042375 P-3 293K

URANIUM-235 ENDF/B-IV MAT 1261
URANIUM-238 ENDF/B-IV MAT 1262

08/12/94

N4UMBER OF NUCLIDES
NUMBER OF GA4MA GROUPS
LOGICAL UNIT

UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID

21
0
1

3001001
4001001
9001001
4006012
3008016
4008016
9008016
1013027
2013027
7013027
6024304
8024304
6025055
8025055
6026304
8026304
6028304
8028304
5082000
1092235
1092238

TAPE COPY USED 0 1/0S, AND TOOK 0.17 SECONDS
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PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000002

CREATION DATE: 09/28/95

VOLUME: ENG

LIBRARY: G:\SCALE43\WIN_NT\EXE

..... THIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE

JOBNAME: SCALE-PC

DATE OF EXECUTION: 02/21/01

TIME OF EXECUTION: 18:17:27
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-IQ ARRAY HAS 1 ENTRIES.

00 ARRAY HAS 9 ENTRIES.

10 ARRAY HAS 12 ENTRIES.

SELECT 21 NUCLIDES FROM THE MASTER LIBRARY ON LOGICAL 1
0 NUCLIDES FROM THE WORKING LIBRARY ON LOGICAL 2
0 NUCLIDES FROM THE WORKING LIBRARY ON LOGICAL 3

TO CREATE THE NEW WORKING LIBRARY ON LOGICAL 4

4 RESONANCE CALCULATIONS HAVE BEEN REQUESTED
-1 OUTPUT OPTION FOR AMPX FOPRMATTED CROSS SECTION DATA

2001 MAXIMUM NUMBER OF RESONANCE MESH INTERVALS
2 ORDER OF RESONANCE LEVEL PROCESSING

THE STORAGE ALLOCATED FOR THIS CASE IS 100000 WORDS

2Q ARRAY HAS 21 ENTRIES.

3Q ARRAY HAS 60 ENTRIES.

4Q ARRAY HAS 21 ENTRIES.

GENERAL INFORMATION CONCERNING CROSS SECTION LIBRARY
TAPE IDENTIFICATION NUMBER 4321
NUMBER OF NUCLIDES ON TAPE 21
NUMBER OF NEUTRON ENERGY GROUPS 27
FIRST THERMAL NEUTRON ENERGY GROUP 15
NUMBER OF GAMMA ENERGY GROUPS 0

DIRECT ACCESS UNIT NUMBER 9 REQUIRES 117 BLOCKS OF LENGTH 1680 WORDS
XSDRN TAPE 4321

SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
BASED ON ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89
LAST UPDATED

L.M.PETRIE - ORNL
08/12/94

NUCLIDES FROM XSDRN TAPE
1 HYDROGEN ENDF/B-IV MAT 1269/THAM1
2 HYDROGEN ENDF/B-IV MAT 1269/THRMI
3 HYDROGEN ENDF/B-IV MAT 1269/THRMI
4 CARBON-12 ENDF/B-IV MAT 1274/THRMI
5 OXYGEN-16 EPIDF/B-IV MAT 1276
6 OXYGEN-16 ENDF/B-IV MAT 1276
7 OXYGEN-16 ENUF/B-IV MAT 1276
8 AL-27 1193 218 GP 040375(5)
9 AL-27 1193 218 GP 040375(5)

10 AL-27 1193 218 GP 040375(S)
10 CR 1191 WT SS-304(1/EST) P-3 293K SP-5+4
12 CR 1191 WT SS-304(I/EST) P-3 293K SP=5+4
13 MANGANESE-55 ENDF/B-IV MAT 1197
14 MANGANESE-55 ENDF/B-IV MAT 1197
15 FE 1192 WT SS-304(1/EST) P-3 293K SP-5+4
16 FE 1192 WT SS-304 (I/EST) P-3 293K SP=5+4
17 NI 1190 WT SS-304(1/EST) P-3 293K SP=5.4
18 NI 1190 MT SS-304(1/EST) P-3 293K SP=5.4
19 PB 1288 218NGP 042375 P-3 293K
20 URANIUM-235 ENDF/B-IV MAT 1261
21 URANIUM-238 ENDF/B-IV MAT 1262

HYDROGEN ENDF/B-IV MAT 1269/THRMl002

HYDROGEN ENDF/B-IV MAT 1269/THRM1002

HYDROGEN ENDF/B-IV MAT 1269/THRMI002

CARBON-12 ENDP/B-IV MAT 1274/THRMl065

OXYGEN-16 ENDF/B-IV MAT 1276

OXYGEN-16 ENDF/B-IV MAT 1276

OXYGEN-16 ENDF/B-IV MAT 1276

AL-27 1193 218 GP 040375(5)

AL-27 1193 218 GP 040375(5)

AL-27 1193 218 GP 040375(5)

CR 1191 WT SS-304(1/EST) P-3 293K SP=5.4(42375)'

CR 1191 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

MANGANESE-55 ENDF/B-IV MAT 1197

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LEAR IS

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) 54.466

POTENTIAL SCATTER SIGMA = 2.590

NAC International

UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94

3001001
4001001
9001001
4006012
3008016
4008016
9008016
1013027
2013027
7013027
6024304
8024304
602S955
8025055
602G304
8026304
6028304
8028304
5082000
1092235
1092238

UPDATED 08/12/94 3001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 4001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 9001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 4006012 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 3008016 TEMPERATURE=
PROCESS NUIMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 4008016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 9008016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 1013027 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 2013027 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 7013027 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 6024304 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 8024304 TEMPERATURE=

PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 6025055 TEMPERATURE=

0. OOOOE+00

TEMPERATURE (KELVIN) = 293.000

LUMPED NUCLEAR DENSITY = 1.7363295E-03

6.6.8-19
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SPIN FACTOR (G) 14.448 LUMP DIMENSION (A-BAR) = 0.0O0OO00E+00

INNER RADIUS = 0.SO000OE+00 DANCOFF CORRECTION (C) = 0.0000000E+00

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I 55.845 SIGMA(PER ABSORBER ATOM)= 3.4663022E+02

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 55.925 SIGMA(PER ABSORBER ATOM)= 1.2557598E,02

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A 0-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=I.00000

GROUP RES ABS RES FIBS RES SCAT
8 -5.518788E-04 0.00000E+ -3.94419OE-01
9 -2.797993E-03 0.O00O00E+RE -2.293471E 0"
10 -3.291452E-Ei E.000OOE+00 -3.820862E+01
1i -2.680562E00 0 0.0 3OEOSE+00 -1.159996E+02

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 3.33719E+00
FISSION 0.SS000E+00

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

MANGANESE-55 8HDF/B-IV MAT 1197 UPDATED 08/12/94 8025055 TEMPERATURE= 293.00

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LEAR IS R.OS00E+00

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) 54.466 TEMPERATURE(KELVIN) = 293.000

POTENTIAL SCATTER SIGMA = 2.590 LUMPED NUCLEAR DENSITY = 1.7363295E

SPIN FACTOR (G) 14.448 LUMP DIMENSION (A-BAR) = 9.0000000E

INNER RADIUS = S.0000000E+00 DANCOFF CORRECTION (C) = S.0000000E

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I 55.845 SIGMA(PER ABSORBER ATOM)= 3.4663022E+02

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOS-2 55.925 SIGMA(PER ABSORBER ATOM)= 1.2557598E+02

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A 0-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=1.00000

GROUP RES ABS RES PISS RES SCAT
8 -5.518788E-04 0.000000E+00 -3.44190E-01
9 -2.797993E-03 0.000000E+00 -2.293471E+00

10 -3.291452E-01 0.000000EO0O -3.820862E 01
11 -2.680562E.00 I.000000E+00 -1.159996E+02

EXCESS RESONANCE INTEGPALS

RESOLVED

ABSORPTION 3.33719E+00
FISSION 0.00000E+00

E-03

E+00

+.00

FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

NI 1190 WT SS-304(1/EST) P-3 293K SP=5.4(42375)'

PB 1288 218NGP 042375 P-3 293K

PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 6026304 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 8026304 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 6028304 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 8028304 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 5082000 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00URANIUM-235 ENDF/B-IV MAT 1261 UPDATED 08/12/94 1092235 T

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) 233.025 TEMPERATURE(KELVIN) = 293.000

POTENTIAL SCATTER SIGMA 11.500 LUMPED NUCLEAR DENSITY = 1.3190822

SPIN FACTOR (G) = 15171.100 LUMP DIMENSION (A-BAR) = 6.4999998

INNER RADIUS = 0.0000000E.00 DANCOFF CORRECTION (C) = 1.5211706

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I 26.982 SIGMA(PER ABSORBER ATOM)= 4.0850834E.01

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

EMPERATURE=

E-03

E-02

E-01
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MASS OF MODEBATOR-2 = 238.051 SIGMA(PER ABSORBER ATOM)= 7.7685082E-01

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEORAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A 1-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=1.00000

GROUP RES ABS BES FISS RES SCAT
12 -1.712865E+00 -1.053512E+00 -4.421081E-02
13 -:5191924E+00 -2.544281E+00 -1.184106E-01
14 -3.743466E_00 -2.214335E+00 -2.824813E-02
15 -2.253279E-04 -1.715397E-04 1.537884E-06

ExCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2 .15925E+02
FISSION 1.28649E+02

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

URANIUM-238 ENDF/B-IV MAT 1262 UPDATED 08/12/94 1092238 TI

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 236.006 TEMPERATURE(KELVIN) m 293.000

POT•NTIAL SCATTER SIGMA = 10.599 LUMPED NUCLEAR DENSITY = 8.3133229!

SPIN FACTOR (G) = 656.527 LUMP DIMENSION (A-BAR) = 6.4999998]

INNER RADIUS = 0.0500000E+00 DANCOFF CORRECTION (C) = 1.5211706!

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I 26.982 SIGMA(PER ABSORBER ATOM)= 6.4818372E.02

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 = 235.044 SIGMA(PER ABSORBER ATOM)= 1.8885785E+02

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A 1-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDINU=1.00000

GROUP RES ABS RES PISS RES SCAT
9 -1.309125E-04 0 0000000E÷00 -1.475272E-03

10 -7.025824E-03 -3.903629E-0E -5.099698E-02
11 -3.303697E-01 0.000000E+00 -1.054719E+00
12 -3.107242E+00 0.000000E+00 -3.725560E+00
13 -3.585465E.00 0S.00000E+00 -1.189779E,00
14 -6.584399E.E 0.000000E+900 -3.875874E-01
15 -4.155954E-09 0.00OOS0E+00 3.752471E-09

ExCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.57082E+02
FISSION 5.33631E-04

EMPERATURE= 293.00

E-05

E-02

E-01

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00
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TH IS XSDKM WORKING TAPE WAS CREATED 02/21/El AT 18:17:27
THE TITLE OP THE PARENT CASE IS AS FOLLOWS
SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY

EASED ON EMDP-B VERSION 4 DATA
COMPILED POR NRC 1 /27/89

TAPE ID
NUMBER OF NEUTRON GROUPS
FIRST THERMAL GROUP

4321
27
15

TABLE OF CONTENTS
HYDROGEN ENDF/B-IV MAT 1269/THRMI002
HYDROGEN ENDF/B-IV MAT 1269/THRMI002
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
CARBON-12 ENDF/B-IV MAT 1274/THRMI065
OXYGEN-16 EMDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 EMDF/B-IV MAT 1276

AL-27 1193 218 GP 040375(5)
AL-27 1193 218 GP 040375(5)
AL-27 1193 218 GP 040375(5)
CR 1191 WT SS-354 (1/EST) P-3 293K SP=594(42371)
CR 1191 lWT SS-304 (/EST) P-3 293K SP=54 (42375)

MANGANESE-55 ENDF/B-IV MAT 1197
MANGANESE-55 ENDF/B-IV MAT 1197

FE 1192 WT SS-30 4(1/EST) P-3 293K SP=5+4(42375)'
FE 1192 WT SS-304(I/EST) P-3 293K SP=5+4(42375)
NI 1190 WT SS-304 C/EST) P-3 293K SP=5+4 (42375);

NI 1190 WT SS-304 (/EST) P-3 293K SP=5+4 (42375)'
PB 1288 218NGP 042375 P-3 293K

URANIUM-235 ENDF/B-IV MAT 1261
UP•NIUM-238 ENDF/B-IV MAT 1262

NUMBER OF NUCLIDES
NUMBER OF GAMMA GROUPS
LOGICAL UNIT

UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID

21
0
4

3001001
4001001
9001001
4006012
3008016
4008016
9008016
1013027
2013027
7013027
6024304
8024304
6025055
8025055
6026304
8026304
6028304
8028304
5082000
1092235
1092238

TAPE COPY USED 0 I/O'S, AND TOOK 0.16 SECONDS
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PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000009

CREATION DATE: 03/08/96

**... VOLUME: ENG

LIBRARY: G:\SCALE43\WINNT\EXE

THIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE

JOBNAME: SCALE-PC

DATE OF EXECUTION: 02/21/01

TIME OF EXECUTION: 18:17:32
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**'** NUMERIC PARAMETERS

TME MAXIMUM PROBLEM TIME (MIN) 90.00

TBA TIME PER GENERATION IMIN) 5.00

GEN NUMBER OF GENERATIONS 1203

NPG NUMBER PER GENERATION 1000

NSK NUMBER OF GENERATIONS TO BE SKIPPED 3

*** BEG BEGINNING GENERATION NUMBER I

* *BRES GENERATIONS BETWEEN CHECKPOINTS 0

XID NUMBER OF EXTRA I-D CROSS SECTIONS I

NBK NEUTRON BANK SIZE 1025

XNB EXTRA POSITIONS IN NEUTRON BANK 0

NFB FISSION BANK SIZE 1000

XFB EXTRA POSITIONS IN FISSION BANK 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000

WT1 WEIGHT HIGH FOR SPLITTING 3.0000

WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

END STARTING RANDOM NUMBER BB827100001

NB8 NUMBER OF D.A. BLOCKS ON UNIT 8 200

NL8 LENGTH OF D.A. BLOCKS ON UNIT 8 512

** •ADJ MODE OF CALCULATION FORWARD

INPUT DATA WRITTEN ON RESTART UNIT NO

"BINARY DATA INTERFACE YES
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......... ........ . .LOGICAL pARAMETER.S

RUN

FLX

SMU

MKU

CKU

FMU

MKH4

CKH

FMH

HHL

AMX

XS1

XS2

XAP

PKI

PID

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT NUMBER

PRINT PISS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT PISS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT 1-D MIXTURE X-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE ANGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA I-D CROSS SECTIONS

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

PLT PLOT PICTURE MAP(S) NO

FDN COMPUTE FISSION DENSITIES NO

NUB COMPUTE NM-BAR & AVG FISSION GROUP YES

MKP COMPUTE MATRIX K-EFF BY UNIT LOCATION NO

CKP COMPUTE COFACTOR K-EFF BY UNIT LOCATION NO

FMP PRINT FISS PROD MATRIX BY UNIT LOCATION NO

MKA COMPUTE MATRIX K-EFF BY ARRAY NUMBER NO

CKA COMPUTE COFACTOR K-EFF BY ARRAY NUMBER NO

FMA PRINT FISS PROD MATRIX BY ARRAY NUMBER NO

HAL COLLECT MATRIX BY HIGHEST ARRAY LEVEL NO

FAR PRINT FIS. AND ABS. BY REGION NO

GAS PRINT FAR BY GROUP NO

PAX PRINT XSEC-ALBEDO CORRELATION TABLES NO

PWT PRINT WEIGHT AVERAGE ARRAY NO

PGM PRINT INPUT GEOMETRY NO

BUG PRINT DEBUG INFORMATION NO

TRK PRINT TRACKING INFORMATION NO

PARAMETER INPUT COMPLETED

........ 0 IO'S WEAE USED READING THE PARAMETER DATA ........

.......*.'....* DATA READING COMPLETED **.............

0
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UNIT VOLUME
NUMBER DATA SET NAME NAME UNIT FUNCTION

XSC 14 T:\PROJECTS\sts-proj\DIDO\14110--I\vl.8\HEU\ MIXED CROSS SECTIONS

ALB 79 G:\sca1e43\DATALIB\FT79F001 INPUT ALBEDOS

WTS 80 G:\scale43\DATALIB\FTS0F001 INPUT WEIGHTS

SET 16 UNKNOWN WRITE SCRATCH DATA

BIN 95 T:\PROJECTS\sts-proj\DIDO\14110--I\vl.8\HEU\ BINARY INPUT DATA

RST 95 T:\PROJECTS\sts-proj\DIDO\14110--I\vl.8\HEU\ READ RESTART DATA

LIB 4 T:\PROJECTS\sts-proj\DIDO\14110--I\vl.8\HEU\ INPUT AMPX WORKING LIBRARY

8 T:\PROJECTS\sts-proj\DIDO\14110--I\vS.8\HEU\ INPUT DATA DIRECT ACCESS

* **9 UNKNOWN SUPER GROUPED DIRECT ACCESS

10 UNKNOWN XSEC MIXING DIRECT ACCESS

........ 0 IO'S WERE USED PREPARING INPUT DATA ........

CROSS SECTIONS READ FROM THE AMPX WORKING LIBRARY ON UNIT 4
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MIXING TABLE

NUMBER OF SCATTERING ANGLES = 2
CROSS SECTION MESSAGE THRESHOLD =3.0E-05

MIXTURE =
NUCLIDE
1013027

08/12/94
1092235

08/12/94
1092238

08/12/94

MIXTURE =
NUCLIDE
2013027

08/12/94

MIXTURE =
NUCLIDE
3001001

08/12/94
3008016

08/12/94

MIXTURE =
NUCLIDE
4001081

08/12/94
4006012

08/12/94
4008016

08/12/94

MIXTURE =
NUCLIDE
5082000

08/12/94

MIXTURE =
NUCLIDE
6024304

08/12/94
6025055

08/12/94
6026304

08/12/94
6028304

08/12/94

MIXTURE =
NUCLIDE
7013027

08/12/94

MIXTURE =
NUCLIDE
8024304

08/12/94
8025055

08/12/94
8026304

08/12/94
8028304

08/12/94

MIXTURE =
NUCLIDE
9001081

08/12/94
9008016

08/12/94

I
ATOM-DENS.

4.00184E-02

1.31908E-03

8.31332E-05

DENSITY (G/CC)
WGT. FRAC.

7.66010E-01

2.19951E-01

1.403942-02

= 2.3407
ZA AWT

13027 26.9818

92235 235.0441

92238 238.0510

2 DENSITY(G/CC) = 2.7020
ATOM-DENS. WOT. FRAC. ZA AWT

6.03066E-02 1.00000E,00 13027 26.9818

3
ATOM-DENS.

6.68762E-02

3.34381E-02

4
ATOM-DENS.

5.98801E-02

1.07014E-02

2.45894E-02

DENSITY(G/CC)
WGT. FRAC.

1.11927E-01

8.88074E-01

DENSITY(G/CC)
WGT. FRAC.

1.03684E-01

2.20668E-01

6.75649E-01

= 0.99977
ZA AWT

1001 1.0077

8016 15.9904

= 0.96635
ZA AWT

1001 1.0077

6000 12.0001

8016 15.9904

5 DENSITY(G/CC) = 11.344
ATOM-DENS. WGT. FRAC. ZA AWT

3.29690E-02 1.00000E+00 82000 207.2100

NUCLIDE TITLE
AL-27 1193 218 GP 040375(5)

UR.ANIUM-235 ENDP/B-IV MAT 1261

URANIUM-238 ENDF/B-IV MAT 1262

NUCLIDE TITLE
AL-27 1193 218 GP 040375(5)

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THRM1002

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE

HYDROGEN ENDF/B-IV MAT 1269/THRM002

CARBON-12 ENDF/B-IV MAT 1274/THRM1065

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE
PB 1288 218NGP 042375 P-3 293K

NUCLIDE TITLE
CR 1191 WT SS-304(1/EST) P-3 293K SP=5.4(42375)'

MANGANESE-55 ENDF/B-IV MAT 1197

FE 1192 WT SS-304(1/EST) P-3 293K SP=5.4(42375)'

NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

NUCLIDE TITLE
AL-27 1193 218 GP 040375(5)

N`UCLIDE TITLE

CR 1191 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

MAI4GANESE-55 E01F/B-IV MAT 1197

FE 1192 WT SS-304(1/EST) P-3 293K SP=5÷4(42375)'

NI 1190 WT SS-304(1/EST) P-3 293K SP=5.4(42375)'

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THRMI002

OXYGEN-16 ENDF/B-IV MAT 1276

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

6
ATOM-DENS.

1.74286E-02

1.73633E-03

5.93579E-02

7.72070E-03

DENSITY(G/CC)
WGT. FRAC.

1.980000E-01

1.99999E-02

6.95000E-01

9.500O1E-02

= 7.9200
ZA ANT

24800 51.9957

25055 54.9379

26000 55.8447

28000 58.6872

7 DENSITY(G/CC) = 2.7020
ATOM-DENS. WGT. FRAC. ZA AWT

6.03068E-02 1.00000E.00 13027 26.9818

8
ATOM-DENS.

1.74286E-02

1.73633E-03

5.93579E-02

7.72070E-03

9

ATOM-DENS.
6.68 8962-06

3.34448E-06

DENSITY(G/CC)
WGT. FRAC.

1.90000E-01

1.99999E-02

6.950OOE-01

9.50001E-02

DENSITY(G/CC)
WGT. FRAC.

1.11927E-01

8.88074E-01

= 7.9200
ZA AWT

24000 51.9957

25055 54.9379

26000 55.8447

28000 58.6872

0.99997E-04
ZA AWT

1001 1.0077

8016 15.9904

3001001 HYDROGEN ENDF/B-IV MAT 1269/THRMI002
4001001 HYDROGEN ENDF/B-IV MAT 1269/THPMI002
9001001 HYDROGEN ENDF/B-IV MAT 1269/THRMI002
4006012 CARBON-12 ENDF/B-IV MAT 1274/THRMI065
3008016 OXYGEN-16 ENDF/B-IV MAT 1276
4008016 OXYGEN-16 ENDF/B-IV MAT 1276
9008016 OXYGEN-16 ENDF/B-IV MAT 1276
1013027 AL-27 1193 211 GP 040375(5)
2013027 AL-27 1193 218 GP 040375(5)
7013027 AL-27 1193 218 GP 040375(5)
6024304 CR 1191 WT SS-304 (1/EST) P-3 293K SP=5+4(42375)
8024304 CR 1191 WT SS 304(1/EST) P-3 293K SP=5+4 (42375)
6025055 MANGANESE-55 ENDF/B-IV MAT 1197
8025055 MANGANESE-55 ENDF/B-IV MAT 1197
6026304 PE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)
8026304 PE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)
6028304 NI 1190 WT SS-304 (I/EST) P-3 293K SP=54 (42375)
8028304 NI 1190 WT SS-304 (1/EST) P-3 293K SP=5 4 (42375)
5082000 PB 1288 218NGP 042375 P-3 293K
1092235 URIAN IUM-235 ENDF/B-IV MAT 1261
1092238 URAPNIUM-238 ENDP/B-IV MAT 1262

UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94

KENO MESSAGE NUMBER KS-222

KENO MESSAGE NUMBER K5-222

KENO MESSAGE NUMBER K5-222

1 TRANSFERS FOR MIXTURE

I TRANSFERS FOR MIXTURE

1 TRANSFERS FOR MIXTURE

........ 0 IO'S WERE USED

3 WERE CORRECTED FOR BAD MOMENTS.

4 WERE CORRECTED FOR BAD MOMENTS.

9 WERE CORRECTED FOE BAD MOMENTS.

MIXING CROSS-SECTIONS ......
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I-D CROSS SECTION ARRAY ID NUMBERS
1 2002 1452 27 18 1018

....... 0 IO'S WERE USED PREPARING THE CROSS SECTIONS ....
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. ADDITIONAL INFORMATION ......

NUMBER OF ENERGY GROUPS

NO. OF FISSION SPECTRUM SOURCE GROUP

NO- OF SCATTERING ANGLES IN XSECS

ENTRIES/NEUTRON IN THE NEUTRON BANK

ENTRIES/NEUTRON IN THE FISSION BANK

NUMBER OF MIXTURES USED

NUMBER OF BIAS ID'S USED

NUMBER OF DIFFERENTIAL ALBEDOS USED

TOTAL INPUT GEOMETRY REGIONS

NUMBER OF GEOMETRY REGIONS USED

LARGEST GEOMETRY UNIT NUMBER

LARGEST ARRAY NUMBER

27 USE LATTICE GEOMETRY

1 GLOBAL ARRAY NUMBER

2 NUMBER OF UNITS IN THE GLOBAL X DIR.

24 NUMBER OF UNITS IN THE GLOBAL Y DIR.

17 NUMBER OF UNITS IN THE GLOBAL Z DIR.

8 USE A GLOBAL REFLECTOR

1 USE NESTED HOLES

1 NUMBER OF HOLES

54 MAXIMUM HOLE NESTING LEVEL

54 USE NESTED ARRAYS

16 NUMBER OF ARRAYS USED

I MAXIMUM ARRAY NESTING LEVEL

NO

0

0

0

0

YES

YES

86

7

NO

0

0

* tX BOUNDARY CONDITION H20 -X BOUNDARY CONDITION H20

***Y BOUNDARY CONDITION H20 -Y BOUNDARY CONDITION H20

+Z BOUNDARY CONDITION H20 -Z BOUNDARY CONDITION .20
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SPACE AND SUPERGROUP INFORMATION ......

100000 WORDS IS THE TOTAL SPACE AVAILABLE.

46861 WORDS WERE USED FOR NON-SUPERGROUP STORAGE.

... 53139 WORDS OF STORAGE ARE AVAILABLE FOR SUPERGROUPED DATA.

99444 WORDS OF STORAGE ARE AVAILABLE FOR CONSTRUCTING THE SUPERGROUPS.

53078 WORDS OF STORAGE ARE AVAILABLE TO EACH SUPERGROUP.

1369 WORDS ARE NEEDED FOR THE LARGEST GROUP.

48473 WORDS OF STORAGE IS SUFFICIENT TO RUN THIS PROBLEM.

60385 WORDS OF STORAGE WILL ALLOW THE PROBLEM TO RUN WITH ONE SUPERGROUP.

60576 WORDS OF STORAGE WILL BE USED TO RUN THIS PROBLEM.

STARTING ENDING XSEC ALBEDO TOTAL
* SUPERGROUP GROUP GROUP LENGTH LENGTH LENGTH

1 1 27 21010 544 13595

........ 0 IO'S WERE USED IN SUPERGROUPING ........

........ 0 10S WERE USED LOADING THE DATA ........
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MEDIA BIAS
NUM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

----- UNIT 1

FUELED ANNULAR SECTIONS TUBE 1 LOOSE

1

2

3

4

5

6

7

8

9

10

1i

12

13

14

15

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

3

2

1

2

3

2

1

2

3

2

1

2

23

1

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

3.0300

3.0625

3.1275

3.1600

3.5300

3.5625

3.6275

3.6600

4.0300

4.0625

4.1275

4.1600

4.5300

4.5625

4.6275

.Z

,Z

+Z

+Z

+Z

+Z

+Z

.0

+Z

+Z

+Z

+Z

+Z

+Z

+Z

= 58.750

= 58.750

= 58-750

= 58.750

= 58.750

= 58.750

= 58.750

= 58.750

= 58.750

= 58.750

= 58.750

= 58.750

= 58.750

= 58.750

= 58.750

-Z =

-Z =

-Z =

-Z =

-Z =

-Z =

-Z =

-Z =

-Z =

-Z =

-Z =

-Z =

-Z =

-Z =

-Z =

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

Y=

0=

0=

0=

1=

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.0000016 CYLINDER 2 1 RADIUS = 4.6599 +Z = 58.750 -Z = 0.00000 CENTERLINE IS AT
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MEDIA BIA
NUM IDREGION

AS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT 2 -----

TUBE 1 LOOSEAXIAL CLAD SECTIONS

I CYLINDER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CYLINDER

8 CYLINDER

3

2

3

2

3

2

3

2

I

i

l

1

I

I

1

i

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

AT X =

AT X =

AT X =

3.0300

3.1600

3.5300

3.6600

4.0300

4.1600

4.5300

4.6599

4.6600

0-00000

0.00000

0.00000

+Z =

+Z =

+Z =

+Z =

+Z =

+Z =

+Z =

+Z =

1.3750

1.3750

1.3750

1.3750

1.3750

1.3750

1.3750

1.3750

-Z

-Z

-Z

-Z

-Z

-Z

-Z

-Z

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

CENTERLINE

CENTERLINE

CENTERLINE

CENTERLINE

CENTERLINE

CENTERLINE

CENTERLINE

CENTERLINE

IS AT

IS AT

IS AT

IS AT

IS AT

IS AT

IS AT

IS AT

X

X

X

X

X

X

X

X

0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

=0.00000

= 0.00000

= 0.00000

Y

Y

Y

Y

Y

Y

Y

Y

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

UNIT 3 -----

FUEL ELEMENT TUNE I

1 CYLINDER 3 1

HOLE NUMBER 1

HOLE NUMBER 2

HOLE NUMBER 3

+Z

Y

Y

Y

61.500

0.00000

0.00000

0.00000

73.177

0.00000

73.177

-Z

Z

Z

Z

0.00000

0.00000

1.3750

60.125

U41T 4

BASKET FUEL TUBE

1 CYLINDER

HOLE NUMBER

2 CYLINDER

BASKET FUEL TUBE

1 CYLINDER

HOLE NUMBER

2 CYLINDER

- FUEL DOWN

3 1 RADIUS

4 AT X

2 1 RADIUS

RADIAL CENTERED

5.0927 +Z =

0.00000 Y =

5.3974 *Z =

-Z = 0.00000

Z = 0.00000

-Z = 0.00000

CENTERLINE IS AT

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

X = 0.00000

2

1

2

X = 0.00000

3

X = 0.00000

X = 0.00000

3

X = 0.00000

Y = 0.00000

UNIT 5

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

FUEL UP

3 1

5

2 1

RADIUS

AT X

RADIUS

RADIAL CENTERED

= 5.0927 ÷Z

= 0.00000 Y

= 5.3974 +Z

= 73.177

= 0.00000

= 73.177

-Z = 0.00000

Z = 11.677

-Z = 0.00000

NAC International 6.6.8-33



NAC-LWT Cask SAR
Revision 43

January 2015

MEDIA BIAS
NUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT 6 -----

BASKET BOTTOM PLATE HOLE

1 CYLINDER 3 1 RADIUS = 1.2700 .Z = 1.2698 -Z = 0.00000 CENTERLINE IS AT X = 0.00000

UNIT 7

Y = 0.00000

Y = 0.00000

BASKET BOTTOM PLATE

1 CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

6 1 RADIUS

6 AT X

7 AT X

8 AT X

9 AT X

10 AT X

11 AT X

12 AT X

= 16.847

= 0.00000

= 10.795

= 5.3975

= -5.3975

= -10.795

= -5.3975

= 5.3975

.Z

5=

1.2698

0.00000

0.00000

9.3487

9.3487

0.00000

-9.3487

-9.3487

-Z =

Z=

Z=

Z=

Z=

Z=

Z=

Z=

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

CENTERLINE IS AT

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

X =0.00000

6

6

6

6

6

6

UNIT 8

HEAT TRANSFER BAR / ROD

1 CYLINDER 7 1 RADIUS = 0.31650 +Z = 73.177 -Z = 0.00000 CENTERLINE IS AT X = 0.00000 Y = 0.00000

NAC International 6.6.8-34



NAC-LWT Cask SAR
Revision 43

January 2015

MEDIA BIAS
HUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT 9 -----

BASKET FUEL DOWN

1 CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

3 1 RADIUS = 16.193

13 AT X = 0.00000

14 AT X = 10.795

15 AT X = 4.9493

16 AT X = 4.6024

17 AT X = 5.2354

18 AT X = 5.3975

19 AT X = 0.00000

20 AT X =-0.63300

21 AT X = 0.63300

22 AT X = -5.3975

23 AT X = -4.9493

24 AT X = -5.2354

25 AT X = -4.6024

26 AT X = -10.795

27 AT X = -4.9493

28 AT X = -4.6024

29 AT X = -9.2354

30 AT X = -5.3975

31 AT X = 0.00000

32 AT X = 0.63300

33 AT X =-0.63300

34 AT X = 5.3975

35 AT X = 4.9493

36 AT X = 5.2354

37 AT X = 4.6024

7 1 RADIUS = 16.669

3 1 RADIUS = 16-847

.Z = 73.177

Y = 0.00000

Y = 0.00000

Y = 2.8575

Y = 3.3881

Y = 2.2917

Y = 9.3487

Y = 5.7150

Y = 5.6798

Y = 5.6798

Y = 9.3487

Y = 2.8575

Y = 2.2917

Y = 3.3881

Y = 0.00000

Y = -2.8575

Y = -3.3881

Y = -2.2917

Y = -9.3487

Y = -5.7150

Y = -5.6798

Y = -5.6798

Y = -9.3487

Y = -2.8575

Y = -2.2917

Y = -3.3881

+Z = 73.177

+Z = 73.177

-Z = 0.00000 CENTERLINE IS AT X = 0.00000 Y = 0.00000

Z = 0.00000 IS UNIT NUMBER 4

Z = 0.00000 IS UNIT NUMBER 4

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 4

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 4

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 4

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 4

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMSBER 4

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

-Z = 0.00000 CENTERLINE IS AT X = 0.00000 Y = 0.00000

-Z = 0.00000 CENTERLINE IS AT X = 0.00000 Y = 0.00000

0
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MEDIA BIAS
NUM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

UNIT 10 -----

BASKET FUEL UP

1 CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

3 1 RADIUS = 16.193

38 AT X = 0.00000

39 AT X = 10.795

40 AT X = 4.9493

41 AT X = 4.6024

42 AT X = 5.2354

43 AT X = 5.3975

44 AT X = 0.00000

45 AT X =-0.63300

46 AT X = 0.63300

47 AT X = -5.3975

48 AT X = -4.9493

49 AT X = -5.2354

50 AT X = -4.6024

51 AT X = -10.795

52 AT X = -4.9493

53 AT X = -4.6024

54 AT X = -5.2354

55 AT X = -5.3975

56 AT X = 0.00000

57 AT X = 0.63300

58 AT X =-0.63300

59 AT X = 5.3975

60 AT X = 4.9493

61 AT X = 5.2354

62 AT X = 4.6024

7 1 RADIUS = 16.669

3 1 RADIUS = 16.847

+Z=
y =

Y=

Y=

Y=

Y=

Y=

Y=

Y=

Y=

y=

Y=

Y=

Y=

Y=

Y=

Y=

y =

Y=

Y=

Y=

Y =

Y =

Y=

Y =

Y=

+Z=

+Z=

73.177

0.00000

0.00000

2.8575

3.3881

2.2917

9.3487

5.7150

5.6798

5.6798

9.3487

2.8575

2.2917

3.3881

0.00000

-2.8575

-3.3881

-2.2917

-9.3487

-5.7150

-5.6798

-5.6798

-9.3487

-2.8575

-2.2917

-3.3881

73.177

73.177

-Z =

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z =

-Z =

-Z=

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

CENTERLINE IS AT X = 0.00000

IS UNIT NUMBER S

IS UNIT NUM4BER 5

IS UNIT NUMBER 8

IS UNIT NUMBER 8

IS UNIT NUMBER 8

IS UNIT NUMBER 5

IS UNIT NUMBER 8

IS UNIT NUMBER 8

IS UNIT NUMBER 8

IS UNIT NUMBER 5

IS UNIT NUMBER 8

IS UNIT NUMBER 8

IS UNIT NUMBER 8

IS UNIT NUMBER 5

IS UNIT NUMBER 8

IS UNIT NUMBER 8

IS UNIT NUMBER 8

IS UNIT NUMBER 5

IS UNIT NUMBER 8

IS UNIT NUMBER 8

IS UNIT NUMBER 8

IS UNIT NUMBER 5

IS UNIT NUMBER 8

IS UNIT NUMBER 8

IS UNIT NUMBER 8

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000
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MEDIA BIAS
NUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT 11 -----

CASK CAVITY

1 CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

3 1 RADIUS = 16.986

63 AT X = 0.00000

64 AT X = 0.00000

65 AT X = 0.00000

66 AT X = 0.00000

67 AT X = 0.00000

68 AT X = 0.00000

69 AT X = 0.00000

70 AT X = 0.00000

71 AT X = 0.00000

72 AT X = 0.00000

73 AT X = 0.00000

74 AT X = 0.00000

+Z =

y =

y =

y =
Y=

Y=

y5=
Y=

Y=

y5=Y=

Y

Y=

446.68

0.00000

0.00000

0.00000

0R00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000S

-Z = 0.00000

Z = 1.00000E-04

Z = 1.2700

Z = 74.448

Z = 75.717

Z = 148.89

Z = 150.16

Z = 223.34

Z = 224.61

Z = 297.79

Z = 299.06

Z = 372.24

Z = 373.51

CENTERLINE IS AT X = 0.00000

IS UNIT NUMBER 7

IS UNIT NUMBER 10

Y = 0.00000

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

7

9

7

10

7

9

7

O0

7

9

UNIT 12

CASK SHIELD RADIAL CONFIGURATION

1 CYLINDER 3 1 RADIUS =

HOLE NUMBER 75 AT X =

2 CYLINDER 8 1 RADIUS =

3 CYLINDER 5 1 RADIUS =

4 CYLINDER 8 1 RADIUS =

5 CYLINDER 9 1 RADIUS =

6 CYLINDER 8 1 RADIUS =

16.986

0.00000

18.910

33.465

36.519

49.219

49.818

.Z

Y

.Z

+Z

.1

+Z

+Z

= 446.68

= 0.00000

= 446.68

= 446.68

= 446.68

446.68

= 446.68

I Z

1=

1 =

1 =

-Z

Z1

-Z

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

X 0.00000

X = 0.00000

X = 0.00000

X = 0.00000

X = 0.00000

X = 0.00000

Y = 0.00000

Y

Y

Y

Y

Y

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= .00000
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MEDIA BIAS
NUM IDREGION

GEOMETRY DESCRIPTION POR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT 13 -----

LWT LID

S CYLINDER

2 CYLINDER

3 CYLINDER

8 1 RADIUS = 36.519

9 1 RADIUS = 49.818

8 1 RADIUS = 49.818

.Z

+Z

+Z

28 .575

28.575

28.575

IZ = 0.59940

-Z = 0.59940

Z = 0.00000

UNIT 14 --

CENTERLINE IS AT X = 0.00O00

CENTERLINE IS AT X 0.00000

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.0000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

LWT BOTTOM WELDMENT

I CYLINDER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5
8

9

8

i
1

i

1

RADIUS =

RADIUS =

RADIUS =

RADIUS =

26.353

36.519

49.818

49.818

.Z =

.Z =

.Z =

+Z=

16.510 -Z = 8.8900

26.071 -Z = 0.00000

26.071 -Z = 0.00000

26.670 -Z = 0.00000

--- UNIT 11

LWT CASK

1 CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

9

76

77

78

RADIUS = 49.818

AT X = 0.00000

AT X = 0.00000

AT X = 0.00000

+Z=
y =

y =

Y =

501.93

0.00000

0.00000

0.00000

-Z = 0.00000

Z = 0.00000

Z = 26.670

Z = 473.35

CENTERLINE IS AT X = 0.00000 Y = 0.00000

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

14

12

13
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MEDIA BIAS
NUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

.O..... GOBAL .....
--- UNIT 16

FINITE CASK ARRAY 8 CASKS

1 CUBOID 3 1

HOLE NUMBER 79

HOLE NUMBER 80

HOLE NUMBER 81

HOLE NUMBER 82

HOLE NUMBER 83

HOLE NUMBER 84

HOLE NUMBER 85

HOLE NUMBER 86

.X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

= 199.27

= 0.00000

= 99.637

= 49.818

= -49.818

= -99.637

= -49.818

= 49.818

= 149.46

-X = -149.46

Y = 0.00000

Y = 0.00000

Y = 86.288

Y = 86.288

Y = 0.00000

Y = -86.288

Y = -86.288

Y = -86.288

+Y = 136.11

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.O0000

-Y = -136.11

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUIMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

S= 501.93

15

15

15

15

15

15

15

15

Z = 0.00000
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VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT REGION

1 1
2
3
4
5
6
7
8
9

2 0
3 1
S 12
S 13
14
S 15

12 1
2
3
4
5
6
7
8

3 1

4 1

6 1

7 1

8 1

9 1
2
3

10 1
2
3

12 1
2
3
4
5
6

13 1
2
3

14 1
2
3
4

15 1

16 1

GEOMETRY
REGION

1
2
3
4

15

6
7
8
9

10

21

12
13
14
15
16

17

26

19
20
21
22
23
24

25

26
27

28
29

30

31

32

33
34
35

36
37
38

39

40
41
42
43
44
45

46
47
48

49
50
51
52

53

54

VOLUME

1.69451E:03 CM'"3
3.65458E 01 CM'3
7.42612E.01 CM'3
3.77155E.01 CM*3
4.56862E+02 CM*3
4.25442E801 CM'3
8.6258+3E01 CM'3
4.371398+01 CM**3
5.25153E.02 CM**3
4.85422E.01 CM'3
9.82551E+01 CM'3
4.97122E,01 CM*3
5.93444B,02 CM'.3
5.45405B+01 CM**3
1.10252E+02 CM.*3
5.55391E+01 CM**3

3.96586E+01 CM :3
3.47606E+00 CMM 3
1.06925E+01 CM'3
4.03762E+00 CMM"3
1.22908E+01 CM**3
4.59916E+00 CM*3
1.38891E+01 CM 3
5.15671E+00 CM*3

1.79337E-01 CM'3

1.76679E+03 CM '3
7.34815E+02 CMM'3

1.76679E+03 CM*'3
7.34815E+02 CM*'3

6.43417E+00 CM*3

1.08713E+03 CM'3

2.30289E+01 CM*3

1.29829E+04 CM'3
3.59751E.03 

CM"'3

1.36994E+03 CM*"3

1.29829E+04 CM"*3
3.59751BE03 CM*3
1.36994E803 CM'3

6.63421E+03 CM*3

0.00000E+00 CM'3
9.69190E+04 CM'*3
1.06970E+06 CM'3
2.99966E+05 CM'3
1.52801E+06 CM*3
8.33038E+04 CM'3

1.17210E+05 CM*3
1.00916E+05 CM'H3
4.67352E+03 CMH3

1.66245E+04 CM**3
9.26041E+04 CM**3
9.40439E+04 CM*3
4.67353E+03 CM*3

2.42188E+00 CMH3

1.63393E+07 CM*'3

CUMULATIVE
VOLUME

1.69451E+03 CM''3
1.73105E+03 CM 3
1.80531E.03 CM*3
1.84303E+03 CM*3
2.29989E+03 CM*"3
2.34243E+03 CM*3
2.42869E+03 CM*3
2.47241E+03 CM**3
2.99756E+03 CM*'3
3.04610E+03 CM'*3
3.14436E+03 CM'*3
3.194078+03 CM'3
3.78751E+03 CM'3
3.84205E+03 CM**3
3.95231E+03 CM*3
4.00785E+03 CM'*3

3.96586E:01 CM'*3
4.31347EB01 CM*3
5.38272E+01 CM*3
5.78648E+01 CM**3
7.01557E+01 CM*3
7.47548E÷01 CM'*3
8.86439E+01 CM*3
9.38006E801 CM**3

4.19563E+03 CM*3

5.96242E+03 CM*"3
6.69723B+03 CM*3

5.96242E+03 CM*"3

6.69723E+03 CM*3

6.43417E+00 CM'3

1.13216E+03 CM*3

2.30289E+01 CM**3

6.02781E+04 CM**3
6.38756E+04 CM*3
6.52455+004 CM*'3

6.02781E+04 CM":3
6.38756E+04 CM*3
6.52455E+04 CM*_3

4.04900E.05 CM'3

4.04900E+05 CM :3
5.01819E+05 CM*3
1.57152E+06 CM*:3
1.87148E+06 CM* 3
3.39950E+06 CM'*3
3.48280E+06 CM 3

1.17210E+05 CM'*3
2.18126E+05 CM*3
2.22799E+05 CM'3

1.66245E:04 CM'*3
1.09229E 05 CM'3
2.03273E+05 CM'3
2.07946E+05 CM"3

3.91355E+06 CM*3

4.76477E.07 CM'3

TOTAL VOLUME

5.69354E+05 CM**3
1.22794E+04 CM'3
2.495180+04 CM'3
1.26724E+04 CM*'3
1.53506E+05 CM 3
1.42948E+04 CM'3
2.89828E+04 CMH-3
1.46879E+04 CM*'3
1.76452E+05 CM*'3
1.63102E+04 CM*'3
3.30137E+04 CM*'3
1.67033E+04 CM*'3
i.99397E+05 CM*'3
1.83256E+04 CM''3
3.70448E+04 CM*3
1.86611E+04 CM'3

2.66506E+04 CM*'3
2.33591E+03 CM*3
7.18536E+03 CM'3
2.71328E+03 CM'3
8.25943E+03 CM'3
3.09064E+03 CM 3
9.33348E÷03 CM'"3
3.46531E+03 CM*3

6.02571E+01 CM'3

UNIT USES REGION

1 336 1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

2 672 1
2
3
4
5
6
7
8

3 336 1

MIXTURE

I

2
3
2
1
2

1
2
3
2
1
2

3
2
i
2

3

3
2

3
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4 168 1
2

5 168 1

6 336 1

7 48 1

8 164 1

9 24 1
2
3

10 24 1
2
3

11 8 1

12 8 1
2
3
4
5
6

13 8 1
2
3

14 8 1
2
3
4

15 8 1

16 1 1

2.96821E.05 CM"*3
1.234492+05 CM*'3

2.96821E+05 CM*3
1.23449E+05 CMH3

2.16188E+03 CM-3

5.21820E+04 CM''3

1.98970E÷04 CM"3

3.11591E+05 CMN*3
8.63402E+04 CM**3
3.28785E+04 CM*3

3.11591E+05 CM-*3
8.63402E+04 CM"3
3.28785E÷04 CM**3

5.30737E204 CM**3

0.00000E+00 CM-*3
7.75352E+05 CM:.3
8.55759E+06 CMH3
2.39973E+06 CMH3
1.22241E+07 CM..3
6.66430E+05 CMH*3

9.37680E+05 CMH*3
8.07326E205 CM*'3
3.73881E+04 CM"3

1.32996E+05 CM'*3
7.40833E,05 CM"'3
7.52351E+05 CM 3
3.73883E+04 CM..3

1.93750E+01 CMH3

1.63393E+07 CM**3

MASS(G)
2.902312E+0
1.03335E+06
1.88230E+07
9.85860E+ 07
4.13282E+05
5.20344E+05
4.43108E+07
1.37834E+03

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

1 1.23993E.05 CM**3
2 3.824382E05 CM**3
3 1.882732+07 CM *3
5 8.69059E+06 CMH'3
6 5.21820E+04 CMH.3
7 1.92577E+05 CMM3
8 5.59480E+06 CM*-3
9 1.37838E+07 CMH3

BIASING INFORMATION

A DEFAULT WEIGHT OF 0.500 WILL BE USED FOR ALL BIAS ID'S.

........ 0 IO'S WERE USED IN K2NO-V BEFORE TRACKING ........

........ 0.01267 MINUTES WERE USED PROCESSING DATA. ........

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE= 2.60229E-03

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
+X= 1.681002+01 -X=-1.68500E÷01 +Y=-1.68500E+0I -Y= 1.681002+01 +Z= 4.73350E+02 -Z= 2.66700E,01

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNED OFF

0.11100 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.11733 MINUTES.
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GENERATION
GENERATION K-EFFECTIVE

KENO MESSAGE NIUMMER K5-132
1 8.58773E-01
2 9.33771E-01

KENO MESSAGE NUMOER K5-132
3 8.634862-01
4 8.785819-01
5 9.04679E-01
6 9.24609E-01
7 9.17145E-01
8 9.05527E-01
9 9.23056E-01

10 9.216922E-01
11 9.000072-01
12 8.57565E-01
13 8.57721E-01
14 9.43923E-01
15 9.09837E-01
16 9.19908E201
17 9.330072-01
18 8.70579E-01
19 9.15282E-01
20 8.77815E-01
21 9.269082-01
22 8.79347E-01
23 9.13359E-01
24 8.82892E-01
25 9.10070E-01
26 8.56690E-01
27 8.64557E-01
28 9.221622-01
29 8.95370E-01
30 8.96834E-01
31 8.81740E-01
32 8.88292E-01
33 8.98466E-01
34 9.31577E-01
35 8.80767E-01
36 9.21118E-01
37 8.52259E-0 1
38 8.69525E-01
39 9.030402-01
40 8.81602E-01
41 8.62374E-01
42 9.020902-01
43 8.94150E-01
44 9.028572-01
45 9.40155E-01
46 8.795572-01
47 9.171702-01
48 9.17262E-01
49 9.12876E-01
50 8.99770E-01
51 8.66263E-01
52 8.75319E-01
53 8.80759E-01
54 8.67570E-01
55 9.51958E-01
56 9.09210E-01
57 9.07998E-01
58 8.73204E-01
59 9.10378E-01
60 8.92000E-01
61 8.89776E-01
62 8.55916E-01
63 9.32555E-01
64 9.25066E-01
65 8.77079E-01
66 9.09881E-01
67 8.76992E-01
68 9.21783E-01
69 9.05453E-01
70 9.244802-01
71 8.63590E-01
72 9.37983E-01
73 8.79989E-01
74 8.83123E-01
75 9.153892-01
76 8.74826E-01
77 8.80442E201
78 8.80627E-01
79 9.12211E-01
80 8.448021-01
81 8.988262-01
82 8.72723E-01
83 8.83782E-01
84 8.99513-201
85 9.24791E-01
86 8.74108E-01
87 9.23002E-01
88 9.00543E-01
89 8.82276E-01
90 8.56795E-01
91 8.99466E-01
92 8.66877E-01
93 8.74085E-01
94 9.21830E-01
95 9.10253E-01
96 9.00694E-01
97 9.26241E-01
98 8.86651E-01
99 8.99097E-01

100 9.448582-01
101 8.97823E-01
102 9.16019E-01

NAC International

ELAPSED TIME
MINUTES

WARNING .... ONLY
1.46333E-01
1.68333E-01

WARNING .... ONLY
1.93002E-01
2.16000E-01
2.39833E-01
2.62667E-01
2.84667E-01
3.08500E-01
3.32167E-01
3.56200E-01
3.79833E-01
4.04500E-01
4.28333E-01
4.51167E-01
4.74167E-01
4.97000E-01
5.21667E-01
5.44667E-01
5.68333E-01
5.93167E-01
6.16000E-01
6.41667E-01
6.65500E-01
6.89167E-01
7.13000E-01
7.37833E-01
7.625009-01
7.8•333E-01
8.08167E-01
8.33833E-01
8.57667E-01
8.81500E-01
9.06167E-01
9.29000E-01
9.52833E-01
9.76667E-01
1.00050E÷00
1.02433E400
1.04817E+00
1.07183E+00
1.09667E 00
1.12133E+00
1.14517E+00
1.16900E+00
1.19083E+00
1.21467E+00
1.23850E+00
1.26233E.00
1.28617E+00
1.31083E,00
1.33467E+00
1.359ý3E+00
1.38317E+00
1.40783E+00
1.4325 0E+ 00
1.45550E+00
1.47933E+00
1.50400E+00
1.52783E +00
1.55150E+00
1.57633E200
1.60100E+00
1.62300E600
1.64583E200
1.67050E+00
1.69433E + 00
1.71817E200
1.74100E+00
1.76483E+00
1.78783E+00
1.81250E+00
1.83533E+00
1.85917E+00
1.88300E+00
1.90683E÷00
1.93233E+00
1.95533E+00
1.978172E00
2.00200E+00
2.02667E:00
2.05050E000
2.07433E+00
2.09717E+00
2.12183E+00
2.14567E+00
2.16850E+00
2.19233E+00
2. 21717E 00
2.24083E+00
2. 26467E+00
2.28850E+00
2.31317E+00
2.33700E .00
2.36083E+00
2.38367E+00
2.40750E+00
2.43133E200
2.45417E+00
2.47883E200
2.50183E:00
2.52550E+00
2.54850E0+00

AVERAGE
K-EFFECTIVE

961 INDEPENDENT
1.00000E+00
1.00000E+00

957 INDEPENDENT
8.63486E-01
8.71034E-01
8.82249E-01
8.92839E-01
8.97700E-01
8.99005E-01
9.02441E-01
9.04847E-01
9.04309E-01
8.99635E-01
8.95824E-01
8.99833E-01
9.00602E-01
9.01981E-01
9.04110E-01
9.02014E-01
9.02794E-01
9.01407E-01
9.02749E-01
9.01579E-01
9.02140E-01
9.01260E-01
9.01648E-01
8.99774E-01
8.98366E-01
8.99281E-01
8.99136E-01
8.99054E-01
8.98457E-01
8.98118E-01
8.98129E-01
8.991752-01
8.98617E-01
8.99278E-01
8.97935E-01
8.97146E-01
8.97305E-01
8.96892E-01
8.96007E-01
8.96159E-01
8.96110E-01
8.96271E-01
8.97291E-01
8.968882-01
8.97339E-01
8.97772E-01
8.98093E-01
8.98128E-01
8.97478E-01
0.97035E021
8.96716E-01
8.96155E-01
8.97208E-01
8.97430E-01
8.97623E-01
8.97186E-01
8.97418E-01
8.97325E-01
8.97197E-01
8.96509E-01
8.97099E-01
8.97551E-01
8.97226E-01
8.97423E-01
8.97109E-01
8.97483E-01
8.97802E-01
8.97997E-01
8.97498E-01
8.98077E-01
8.97822E-01
8.97618E-01
8.97861E-01
8.97550E-01
8.97322E-01
8.97102E-01
8.97298E-01
8.96620E-01
8.96653E-01
8.96354E-01
8.96199E-01
8.96239E-01
8.96583E-01
8.96316E-01
8.96630E-01
8.96675E-01
8.96510E-01
8.96058E-01
8.96097E-01
8.95772E-01
8.95534E-01
8.95820E-01
8.95975E-01
8.96025E-01
8.90343E-01
8.96242E-01
8.96272E-01
8.967672-01
8.96778E-01
8.96970E-01

AVG K-EFF
DEVIATION

FISSION POINTS WERE
0.00000E÷00
0.00000E+00

FISSION POINTS WERE
0.0000009E00
7.54-768E-03
1.20320E-02
1.35843E-02
1.15910E-02
9.55350E-03
8.77483E-03
7.97116E-03
7.05044E-03
7.84969E-03
8.05812E-03
8.37718E-03
7.74422E-03
7.30116E-03
7.12246E-03
6.98426E-03
6.60683E-03
6.38169E-03
6.18389E-03
5.98210E-03
5.71770E-03
5.52137E-03
5.28972E-03
5.3 9986E-03
5.36752E-03
5.23753E-03
5.04190E-03
4.85919E-03
4.72650E-03
4.57879E-03
4.42863E-03
4.41356E-03
4.31394E-03
4.23714E-03
4.32807E-03
4.27953E-03
4.16530E-03
4.07522E-03
4.06682E-03
3.96677E-03
3.86911E-03
3.77929E-03
3.82887E-03
3.76249E-03
3.70544E-03
3.64978E-03
3.58571E-03
3.51039E-03
3.49896E-03
3.45609-503
3.40333E-03
3.38398E-03
3.48250E-03
3.4 2462E-03
3.36726E-03
3.33521E-03
3.28434E-03
3.22857E-03
3.17596E-03
3.19747E-03
3.19966E-03
3.17978E-03
3.14 573E-03
3.10250E-03
3.07052E-03
3.04667E-03
3.00321E-03
2.98500E-03
2.98339E-03
2.99680E-03
2.96525E0-3
2.93090E-03
2.90070E-03
2.87812E-03
2.84863E-03
2.81947E-03
2.78952E-03
2.83459E-03
2.79862E-03
2.77955E-03
2.74941E-03
2.71597E-03
2.70501E-03
2.68598E-03
2.67269E-03
2.64182E-03
2.61652E-03
2.62569E-03
2.59631E-03
2.58774E-03
2.57022E-03
2.55815E-03
2.53525E-03
2.50863E-03
2.50238E-03
2.47824E-03
2.45273E-03
2.47768E-03
2.45255E-03
2.43551E-03

MATRIX
K-EFFECTIVE

GENERATED
0.00000 E00
0.00000 E00

GENERATED
0.0009.E+00
0.0000OE+00
0.00000E+00
0.00000E+00
0.00000E+00
O.000000E+0
0.000000+ 00
0.00000E+00
0.00002E+00
0.00000.E+00
0.0002002000
0.00002E+00
0.00000E+00
0.000 00+E00
0.00000.E+00
0.0002.E+00
0.00000E+00
0.00000E+00
0.000E2+00
0.00000E+00
0.00000E+00
0 .00000E+00
0.O0000.E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E.00
0.000002E00
0.00000E+00
0.000002E00
0.00000E+00
0.20000E+00
0.020000+00
0.0000E+00
0.0000.E+00
0.00002E+00
0 00000E+00
0.00000E+00
0.000002E00
0.000002E00
0.00000E+00
0.00000E+00
0 .00000E+00
0.00000E+00
000000E9+00
0.020002+00
2.0000.E+00
0.00000E+00
0.00000E+00
0.00000E900
0.00000E+00
0.000002E00
0.00000+E00
0.000002+00
0.002000E00
0.20002E+00
0.02002E+00
0.02000E+00
0.00000E+00
0.00002E+00
0.20000E+00
0.20202E+00
0.00000E+00
0. 00089E+00
0. 00000E+00
0.00000E+00
0.000009E00
0.00000E÷00
0.00000E+00
0.000009E00
0.090202E00
0.00000E+00
0.00002E+00
0.00000E+00
0.00000E+00
0.000002E00
0.00000E+00
0.00000E+00
0.00000E+00
0.000002E00
0.00000E+00
0.20006E+00
0.00000E+00
0. 00000E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
2.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.20000E+00
0.00000E+00
0.00000E+00

MATRIX K-EFF
DEVIATION

0.00 000E+00
0.000000E+ 00

0.00000E+00
2.00000E+00
0.00000E+00
0.000009E00
0.00000E+00
0 .00000E+00
0.00000E+00
0.00000E+00
0 O.00000E+00
0O.00000.E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.060002E00
0.00000E200
0.00000E+00
0m00000E+00
0.00002E+00
0.00000E+00
0.00000E+00
0.00000E+00
0,00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.20000E+00
0.00000+E00
0.00000E+00
0.00000 E+00
0.00000E+00
0.00000E+00
0.000009+00
0.00000E+00
0.00000E+00
0. 00000E+00
0.00000E+00
0.000009E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.O0000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0 .00000E+00
0.000002E00
0.00000+E00
0.00000E+00
0.000002E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000002+00
0.00000E+00
0.00000E+00
0.O0000E+O0
0.O0000E+00
0 .O0000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000002E00
0.00000E+00
0.00000E+00
0.000002E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+ 00
0.00000E+00
0.00000E+00
0.00000E+00
0.000009E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
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103 9 08980E-01 2.57233E200 8.97089E-01 2 41421E-03 0.000002E00 0.00000E+00
104 8.86222E-01 2.59600E+00 8.96983E-01 2.39280E-03 0.00000E+00 0.00000E 00
105 9.21146E-01 2.61983E+00 8.97217E-01 2.38104E-03 0.000002E00 0.00000.E00
106 8.86269E-01 2.64283E+00 8.97112E-01 2.36038E-03 0.000002E00 0.00000E+00
107 9.49570E-01 2.66650E 00 8.976120-01 2.39058E-03 0.000002,00 0.00000.E00
108 8.80226E-01 2.69033E+00 8.97448E-01 2.37359E-03 0.00000E+00 0.00000E+00
109 8.79681E-01 2.71317E200 8.97202E-01 2.35716E-03 0.00000E+00 0.000002E00
110 8.90503E-01 2.73617E+00 8.972192-01 2.33608E-03 0.00000E+00 0.00000E+00
i11 9.24120E-01 2.76000E+00 8.97466E-01 2.32768E-03 0.000002E00 0.OOOOOE 00
112 9.04722E-01 2.78367E+00 8.97532E-01 2.30736E-03 0.000002E00 0.00000,E00
113 8.95747E-01 2.80850E+00 8.97516E-01 2.28654E203 0.000002E00 0.00000E+00
114 8.68503E-01 2.83233E+00 8.97257E-01 2.28079E-03 0.000002,00 0.00000E+00
115 9.27085E-01 2.85600E+00 8.97521E-01 2.27587E203 0.00000E+00 0.00000E+00
16 8.805572-01 2.87900E+00 8.97372E-01 2.26072E-03 0.00000E+00 0.00000E+00
117 8.99169E-01 2.90267E+00 8.97387E-01 2.24103E-03 0.000002E00 0.00000E+00
118 9.34573E-01 2.92567E+00 8.97708E-01 2.24464E-03 0.000002E00 0.00000E+00
119 9.18461E-01 2.94850E+00 8.97885E-01 2.23243E-03 0.00000E+00 0.00000E+00
120 8.64606E-01 2.97233E+00 8.97603E-01 2.23132E-03 0.000002E00 0.00000E+00
121 9.13743E-01 2.99617E+00 8.97739E-01 2.21665E-03 0.00000E+00 0.00000E+00
122 9.136870-01 3.01983E+00 8.97872E-01 2.202110-03 0.00000E+00 0.00000E+00
123 8.71706E-01 3.04283E+00 8.97656E-01 2.19452E-03 0.000000E00 0.00000E+00
124 8.733712-01 3.06750E+00 8.97457E-01 2.18554E-03 0.00000E+00 0.00000.E00
125 8.61744E-01 3.09133E+00 8.97166E-01 2.18705E-03 0.00000E+00 0.00000E+00
126 8.878082-01 3.11417E200 8.97091E-01 2.170662-03 0.00000,E00 0.00000E+00
127 8.46442E-01 3.139000E00 8.96686E-01 2.19101E-03 0.000000E00 0.00000E+00
128 8.633480-01 3.16367E+00 8.96421E-01 2.18960E-03 0.000000E00 0.00000E+00
129 8.53674E-01 3.18833E200 8.96084E-01 2.19821E-03 0.00000,E00 0.00000E+00
130 9.09836E-01 3.21217E000 8.96192E-01 2.183622-03 0.00000'E00 0.000000+00
131 8.96024E-01 3.23600E+00 8.96190E-01 2.16662E-03 0.00000,E00 0.00000E+00
132 8.980810-01 3.25983E+00 8.96205E-01 2.14994E-03 0.000000,00 0.00000E+00
133 8.880582-01 3.28350E+00 8.96143E-01 2.13437E-03 0.00000,E00 0.00000E+00
134 9.165622-01 3.30833E+00 8.962982-01 2.123780-03 0.00000,+00 0.00000E+00
135 8.813582-01 3.33200E+00 8.96185E-01 2.11075E-03 0.000000E00 0.00000E+00
136 8.88469E-01 3.35583E200 8.96128E-01 2.09573E-03 0.00000,E00 0.000002+00
137 8.84176E-01 3.37967E+00 8.96039E-01 2.08203E-03 0.00000,E00 0.000002+00
138 9.08892E-01 3.40350E+00 8.96134E-01 2.06882E-03 0.00000,E00 0.000000E00
139 9.07285E-01 3.42817E+00 8.96215E-01 2.05528E-03 0.00000,E00 0.00000E+00
140 8.79684E-01 3.45200E+00 8.96095E-01 2.04384E-03 0.00000E+00 0.000000E00
141 8.87105E-01 3.47583E+00 8.96031E-01 2.03012E-03 0.00000,E00 0.00000E+00
142 8.94803E-01 3.49867E+00 8.96022E-01 2.01558E-03 0.00000,E00 0.00000E+00
143 9.08305E-01 3.52150E,00 8.96109E-01 2.00313E-03 0.00000,E00 0.000002E00
144 8.55544E-01 3.54533E.00 8.95823E-01 2.00939E-03 0.00000E+00 0.00000E+00
145 8.85286E-01 3.56833E000 8.95749E-01 1.99664E-03 0.00000,E00 0.000000E00
146 8.925470-01 3.59200E000 8.90727E-01 1.98285E-03 0.00000E+00 0.00000E+00
147 8.52651E-01 3.61683E+00 8.95430E-01 1.99142E-03 0.000000.00 0.000000E00
148 9.24393E-01 3.64050E+00 8.95629E-01 1.987652-03 0.00000E+00 0.00000E+00
149 9.03056E-01 3.66533E+00 8.95679E-01 1.974730-03 0.000000.00 0.000000.00
10 9.16130E-01 3.68817E+00 8.95817E-01 1.966210-03 0.00000E+00 0.00000E+00
151 9.09824E-01 3.71200E+00 8.95911E-01 1.955230-03 0.00000E+00 0.00000E+00
152 8.96596E-01 3.73483E+00 8.95916E-01 1.94215E-03 0.00000E+00 0.00000E+00
153 8.98241E-01 3.75767E+00 8.95931E-01 1.92931E-03 0.00000E+00 0.00000E+00
154 9.12544E-01 3.78150E200 8.96041E-01 1.91969E-03 0.00000,E00 0.00000,E00
155 9.37176E-01 3.80450E+00 8.96309E-01 1.92596E-03 0.000002+00 0.00000E+00
156 9.42169E-01 3.82817E+00 8.96607E-01 1.93645E-03 0.00000E+00 0.00000E+00
157 8.91191E-01 3.85300E00 8.965720-01 1.92423E-03 0.00000E+00 0.00000E+00
158 9.08956E-01 3.87583E000 8.96652E-01 1.91350E-03 0.00000E+00 0.00000,E00
159 8.95884E-01 3.89967E+00 8.96647E-01 1.90128E 03 0.00000E+00 0.00000.E00
160 8.98953E-01 3.92350E+00 8.96661E-01 1.889270-03 0.00000E+00 0.00000E+00
161 8.96101E-01 3.94717E+00 8.96658E-01 1.87735E-03 0.00000,E00 0.00000E+00
162 8.83021E-01 3.97100E+00 8.96573E-01 1.86753E-03 0.00000E+00 0.00000E+00
163 9.16210E-01 3.99583E+00 8.96695E-01 1.859892-03 0.00000,E00 0.00000,E00
164 8.58566E-01 4.01950E+00 8.96459E-01 1.86330E003 0.00000,E00 0.00000E+00
165 9.21076E-01 4.04333E+00 8.96610E-01 1.85798E-03 0.00000E+00 0.00000E+00
166 8.95743E-01 4.06533E+00 8.96605E-01 1.84663E-03 0.00000,+00 0.000000+00
167 8.887052-01 4.09000E+00 8.96557E-01 1.83602E-03 0.00000E+00 0.00000E+00
168 8.83226E-01 4.11383E+00 8.96477E-01 1.826700-03 0.00000E+00 0.00000E+00
169 8.78492E-01 4.13767E+00 8.96369E-01 1.81892E-03 0.00000E+00 0.00000E+00
170 8.94948E-01 4.16150E+00 8.96361E-01 1.80808E-03 0.00000E+00 0.00000E+00
171 8.81945E-01 4.18517E+00 8.96275E-01 1.79937E-03 0.00000E+00 0.00000.E00
172 9.102332-01 4.20817E+00 8.96357E-01 1.79064E-03 0.00000E+00 0.00000E+00
173 9.23181E-01 4.23283E+00 8.96514E-01 1.78703E-03 0.600000E00 0.00000.E00
174 9.22740E-01 4.25483E,00 8.96667E-01 1.78314E-03 0.00000,E00 0.00000.E00
175 9.10878E-01 4.27950E+00 8.96749E-01 1.77471E-03 0.00000.E00 0.00000E+00
176 9.17149E-01 4.30333E+00 8.96866E-01 1.76837E-03 0.00000E+00 0.00000E+00
177 8.88689E-01 4.32617E+00 8.96819E-01 1.75886E-03 0.00000,E00 0.00000E+00
178 8.99471E-01 4.35100E+00 8.96834E-01 1.74890E-03 0.00000E+00 0.00000E+00
179 9.09166E-01 4.37383E+00 8.96904E 01 1.74039E-03 0.00000E+00 0.00000E+00
180 8.35989E-01 4.39850E+00 8.96562E-01 1.76409E-03 0.00000,E00 0.00000E+00
181 8.69753E-01 4.42233E+00 8.96412E-01 1.76059E003 00000000 0.000002+00

102 9.01969E-01 4.447002,00 8.96443E-01 1.75106E-03 0.00000,E00 0.00000.E00
183 8.91836E-01 4.47083E+00 8.96418E-01 1.74154E-03 0.00000E+00 0.00000,E00
184 9.17951E-01 4.49550E+00 8.96536E-01 1.73598E-03 6.00000E+00 0.00000E+00
185 8.992312-01 4.51933E+00 8.96551E-01 1.72653E-03 0.00000E+00 0.60000E+00
186 8.84331E-01 4.54233E+00 8.96484-0-1 1.71841E-03 0.00000E+00 0.00000E+00
107 9.16742E-01 4.56700E,00 8.96594E-61 1.71260E-03 0.00000,E00 0.00000.E00
188 8.71679E-01 4.59167E+00 8.96460E-01 1.70862E-03 0.00000E+00 0.00000E+00
189 8.58782E-01 4.61550E+00 8.96258E-01 1.711362-03 0.00000E+00 0.00000E+00
190 8.96294E-01 4.63933E+00 8.96258E-01 1.702242-03 0.00000E+00 0.00000E+00
191 8.59250E-01 4.66217E+00 8.960630-01 1.70449E-03 0.00000E+00 0.000002+00
192 8.84061E-01 4.685000.00 8.96002E-01 1.69658E-03 0.000002,00 0.000002,00
193 9.31881E-01 4.70883E+00 8.96190E-01 1.69809E-03 0.00000E+00 0.00000E+00
194 8.754382-01 4.73450E+00 8.96082E-01 1.69268E-03 0.00000E+00 0.000002E00
195 9.27613E-01 4.75733E200 8.96245E-01 1.69179E-03 0.00000E+00 0.00000E+00
196 8.86960E-01 4.78117E+00 8.96197E-01 1.68373E-03 0.00000,E00 0.000006E00
197 8.78513E-01 4.80500E+00 8.96107E-01 1.67753E-03 0.00000E+00 0.00000E+00
198 8.43970E-01 4.83150E+00 8.95841E-01 1.69001E-03 0.00000E+00 0.00000.E00
199 8.93770E-01 4.85633E+00 8.95830E-01 1.68145E-03 0.00000E+00 0.000000E00
200 8.99111E-01 4.87917E000 8.95847E-01 1.67301E-03 0.00000E+00 0.00000E+00
201 9.19939E-01 4.90200E000 8.95968E-01 1.66898E-03 0.00000E+00 0.00000E+00
202 9.30312E-01 4.92483E+00 8.96140E-01 1.66947E-03 0.00000E+00 0.00000E+00
203 8.90682E-01 4.94967E+00 8.96112E-01 1.66137E-03 0.00000E+00 0.00000E+00
204 8.33278E-01 4.97533E+00 8.95801E-01 1.68213E-03 0.00000E+00 0.00000E+00
205 8.94063E-01 4.9900E,00 8.95793E-01 1.67385E-03 0.O000002,0 0.000002+0
206 8.93316E-01 5.02200E+00 8.95781E-01 1.66567E-03 0.00000,E00 0.00000,E00
207 9.06016E-01 5.04667E+00 8.95831E-01 1.65827E-03 0.00000E+00 0.00000E+00
208 9.00892E-01 5.06950E+00 8.95855E-01 1.65039E-03 0.00000E+00 0.00000E+00
209 9.42164E-01 5.09250E000 8.96079E-01 1.6575'0-03 0.00000,00 0. E00
210 8.75255E-01 5.11800E+00 8.95979E-01 1.65261E-03 0.00000E+00 0.00000E+00
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8.89688E-01 5.14183E,00 0.95949E-01
8.90783E-01 5.16483E+00 8.95924E-01
8.93693E-01 5.18850E+00 8.95913E-01
8.65067E-01 5.21333E.00 8.95768E-01
8.67362E-01 5.23617E+00 8.95635E-01
8.88983E-01 5.26000E+00 8.95603E-01
9.22045E-01 5.28383E.00 8.95726E-01
9.43618E-01 5.30750E+00 8.95948E-01
8.66742E-01 5.33133E+00 8.95814E-01
8.71369E-01 5.35517E+00 8.95701E-01
8.55960E-01 5.37983E+00 8.95520 E-01
9.12158E-01 5.40283E,00 8.95596E-01
8.95254E-01 5.42650E0+0 8.95594E-01
8.60585E-01 5.45033E.00 8.95436E-01
8.74524E-01 5.47417E+00 8.95343E-01
9.14818E-01 5.49700E+00 8.95430E-01
9.31760E-01 5.52083E+00 8.95591E-01
8.65724E-01 5.54550E+00 8.95459E-01
9.18458E-01 5.56850,+00 8.95560E-01
9.06092E001 5.59317E+00 8.95606E-01
9.21820E-01 5.61600E+00 8.95721E-01
8.93586E-01 5.64167E+00 8.95712E-01
9.10990E-01 5.66450E+00 8.95778E-01
9.12836E-01 5.68833E+00 8.95851E-01
9.13126E-01 5.71033E+00 8.95925E0-0
9.25522E-01 5.73417E+00 8.96052E-01
8.87379E-01 5.75883E+00 8.96015E-01
8.68187E-01 5.78350E+00 8.95897E-01
8.60217E-01 5.80917E+00 8.95746E-01
8.69248E-01 5.83217E+00 8.95635E-01
8.98512E-01 5.85583E.00 8.95647E-00
9.11914E-01 5.87883E+00 8.95715E-01
8.77626E-01 5.90167E+00 8.95640E-01
8.84961E-01 5.92550E+00 8.95596E001
9.15886E-01 5.94933E+00 8.95679E-01
8.46228E-01 5.97400E.00 8.95477E-01
9.17179E-01 5.99783E+00 8.95565E-01
8.59401E-01 6.02167E000 8.95418E-01
8.95811E-01 6.04533E+00 8.954200-01
8.92145E-01 6.06917E+00 8.95407E-01
9.48130E-01 6.09200E+00 8.95618E-01
8.78052E-01 6.11583E+00 8.95548E-01
9.35664E 01 6.13967E+00 8.95708E-01
8.93427E-01 6.16533E+00 8.95699E-01
8.966590-01 6.18817E+00 8.95703E-01
9.01249E-01 6.21200E+00 8.95724E-01
9.243912-01 6.23483E+00 8.95837E-01
8.77010E-01 6.25783E+00 8.95763E-01
9.03217E-01 6.28067E+00 8.95792E-01
8.79833E-01 6.30633E+00 8.95730E-01
9.02200E-01 6.33017E+00 8.95755E-01
8.80712E-01 6.35383E+00 8.95698E-01
9.17152E-01 6.37683E+00 8.95780E-01
8.63141E-01 6.40150E +00 8.95655E-01
8.95414E-01 6.42533E+00 8.95654E-01
9.00271E-01 6.44817E+00 8.95672E-01
8.75753E-01 6.47383E000 8.95597E-01
9.23365E-01 6.49767E+00 8.95701E-01
8.88812E-01 6.52317E+00 8.95675E-01
9.20117E-01 6.54617E+00 8.95766E-01
9.11885E-01 6.57000E+00 8.95826E-01
9.21993E-01 6.59367E000 8.95923E-01
8.49401E-01 6.61850E+00 8.95752E-01
8.95063E-01 6.64217E+00 8.95749E-01
8.66475E-01 6.66700E+00 8.95642E-01
8.65963E-01 6.69267E+00 8.95533E-01
8.87114E-01 6.71550E+00 8.95503E-01
8.90469E001 6.73933E+00 8.95485E-01
9.05177E-01 6.76317E+00 8.95520E-01
9.07149E-01 6.78783E+00 8.95561E-01
8.55320E-01 6.81167E.00 8.95417E-01
8.62157E-01 6.83450E+00 8.95298E-01
9.01137E-01 6.85917E+00 8.95319E001
8.77530E-01 6.88300E+00 8.95256E-01
8.60813E-01 6.90683E+00 8.95134E-01
8.66350E-01 6.93150E+00 8.95033E-01
8.76397E-01 6.95533E+00 8.94968E_01
8.82161E-01 6.97817E.00 8.94923E-01
8.65790E-01 7.00200E+00 8.94821E-01
9.37929E-01 7.02483E+00 8.94970E 01
9.29246E-01 7.04867E+00 8.95090E-01
9.10414E-01 7.07150E+00 8.95143E-01
8.82829E-01 7.09533E+00 8.95100E-01
8.63260E-01 7.12100,E00 8.94991E-01
9.20586E-01 7.14383E+00 8.95079E-01
9.41261E-01 7.16683E+00 8.95236E-01
8.84594E-01 7.19150E+00 8.95200E-01
9.17430E-01 7.21533E+00 8.95275E-01
8.83992E-01 7.23917E+00 8.95237E-01
8.89306E-01 7.26200E+00 8.95217E-01
9.06865E-01 7.28667E+00 8.95256E-01
9.43762E-01 7.31050E+00 8.95417E-01
9.18035E 01 7.33433E+00 8.95493E-01
8.98479E-01 7.35717E.00 8.95502E_01
9.04385E-01 7.38000.E00 8.95532E-01
9.10615E-01 7.40383E.00 8.95581E-01
9.18945E-01 7.42767E+00 8.95658E-01
8.87790E-01 7.45150E000 8.95632E-01
8.94523E-01 7.47433E+00 8.95629E-01
8.91631E-01 7.4991700 8.95616E-01
8.99515E-01 7.52283E+00 8.95628E-01
9.39045E-01 7.54483E+00 8.95768E-01
8.85895E-01 7.56867E+00 8.957370-01
8.78723E-01 7.59250E+00 8.95682E-01
8.64668E-01 7.61717E+00 8.95583E-01
9.027490-01 7.64100E+00 8.95606E-01
8.67690E-01 7.66667E,00 8.95517E-01
8.97839E-01 7.69033E+00 8.95524E-01

1.64496E-03 0.00000E+00 0.00000E+00
1.63729E-03 0.00000E+00 0.00000E+00
1.62955E-03 0.00000,E00 0.00000E+00
1.62836E-03 0.00000E+00 0.00000,E00
1.62617E-03 0.00000E+00 0.00000.E00
1.61885E-03 0.00000E+00 0.00000E.00
1.61599E-03 0.00000E+00 0.00000E,00
1.62370E-03 0.00000E+00 0.00000E+00
1.62180E-03 0.00000E+00 0.00000E+00
1.61823E-03 0.00000E+00 0.00000E+00
I.62101E-03 0.00000E+00 0.00000E+00
1.61540E-03 0.00000E+00 0.00000E+00
1.60807E-03 0.00000E+00 0.00000E+00
1.60856E-03 0.00000E+00 0.00000E+00
1.60408E-03 0.00000E+00 0.00000E+00
1.59926E-03 0.00000,E00 0.00000.E00
1.60031E-03 0.00000.E00 0.00000E+00
1.59868E-03 0.00000E+00 0.00000E+00
1.59485E-03 0.00000E+00 0.00000E+00
1.58851E-03 0.00000.E00 0.00000E+00
1.58569E-03 0.00000E+00 0.00000E+00
1.57881E-03 0.00000E+00 0.000000+00
1.57335E-03 0.00000E+00 0.00000E+00
1.56828E-03 0.00000E+00 0.00000E+00
1.56329E-03 0.00000E+00 0.00000E+00
1.561732-03 0.00000E+00 0.00000E+00
1.55551E-03 0.00000E+00 0.00000E+00
1.553380-03 0.00000E+00 0.00000E+00
1.55412E-03 0.00000.E00 0.00000E+00
1.55158E-03 0.00000E+00 0.00000E+00
1.54512E-03 0.00000E+00 0.00000E+00
1.54016E-03 0.00000E+00 0.00000E+00
1.53559E-03 0.00000E+00 0.00000,E00
1.52987E-03 0.00000E+00 0.00000E+00
1.52585E-03 0O.0000E+00 0.00000E+00
1.53304E-03 0.00000E+00 0.00000E+00
1.52934E-03 0.00000E+00 0.00000E+00
1.53018E-03 0.00000E+00 0.00000E+00
1.52398E-03 0.00000E+00 0.00000E+00
1.51788E-03 0.00000E+00 0.00000E+00
1.52653E-03 0.00000E+00 0.00000E+00
1.52203E-03 0.00000E+00 0.00000E+00
1.52436E-03 0.00000E+00 0.00000E+00
1.518321-03 0.00000E+00 0.00000E+00
1.51231E-03 0.00000E+00 0.00000E+00
1.50651E-03 0.00000E+00 0.00000E+00
1.50479E-03 0.00000E+00 0.00000E+00
1.50070E-03 0.00000E+00 0.00000E+00
1.49513E-03 0.00000E+00 0.00000E+00
1.49061E-03 0.00000E+00 0.00000E+00
1.48506E-03 0.00000E+00 0.00000E+00
1.48046E-03 0.00000E+00 0.00000E+00
1.47707E-03 0.00000E+00 0.00000E+00
1.47669E-03 0.00000E+00 0.00000E+00
1.47106E-03 0.00000E+00 0.00000E+00
1.46558E-03 0.00000E+00 0.00000E+00
1.46197E-03 0.00000E+00 0.00000E+00
1.460200-03 0.00000E+00 0.00000_E00
1.45495E-03 0.00000E+00 0.00000E+00
1.45238E-03 0.00000E+00 0.00000E+00
1.44821E-03 0.00000E+00 0.00000E+00
1.44609E-03 0.00000.E00 0.00000E+00
1.45093E-03 0.000000+00 0.00000E+00
1.44559E-03 0.00000E+00 0.00000E+00
1.444272-03 0.00000E+00 0.00000E+00
1.44306E-03 0.00000_E00 0.00000E+00
1.43813E-03 0.00000E+00 0.00000E+00
1.43303E-03 0.00000E+00 0.00000E+00
1.42827E-03 0.00000E+00 0.00000E+00
1.42374E-03 0.00000E+00 0.00000E+00
1.42594E-03 0.00000E+00 0.00000.E00
1.42580E-03 0.00000E+00 0.00000E+00
1.42087E-03 0.00000E+00 0.00000E+00
1.41722E-03 0.00000E+00 0.00000E+00
1.41744E-03 0.00000.E00 0.00000E+00
1.41607E-03 0.00000E+00 0.00000E+00
1.412612-03 0.00000E+00 0.00000E+00
1.40838E-03 0.00000E+00 0.00000E+00
1.40713E-03 0.00000E+00 0.00000E+00
1.41020E-03 0.00000E+00 0.00000E+00
1.41031E-03 0.00000E+00 0.00000E+00
1.40643E-03 0.00000E+00 0.00000E+00
1.40222E-03 0.00000,E00 0.00000E+00
1.40166E-03 0.00000E+00 0.00000E+00
1.39960-03 0.00000E+00 0.00000E+00
1.40365E-03 0.00000E+00 0.00000E+00
1.39935E-03 0.00000E+00 0.00000E+00
1.39663E-03 0.00000E+00 0.00000E+00
1.39244E-03 0.00000E+00 0.00000E+00
1.38790E-03 0.00000E+00 0.00000E+00
1.38380E-03 0.00000E+00 0.00000E+00
1.388621-03 0.00000E+00 0.00000E+00
1.386040-03 8.00000E+00 0.00000E+00
1.38148E-03 0.00000E+00 0.00000E+00
1.37723E-03 0.00000E+00 0.00000E+00
1.37358E-03 0.00000E+00 0.00000E+00
1.37121E-03 0.00000E+00 0.00000E+00
1.36697E-03 0.00000E+00 0.00000E+00
1.36251E-03 0.00000E+00 0.00000E+00
1.35814E-03 0.00000E+00 0.00000E+00
1.35380E-03 0.00000E+00 0.00000E+00
1.35667E-03 0.00000.E00 0.00000E+00
1.35268E-03 0.00000E+00 0.00000E+00
1.34944E-03 0.00000E+00 0.00000E+00
1.34876E-03 0.00000E+00 0.00000E+00
1.34466E-03 0.00000E+00 0.00000E+00
1.34331E-03 0.00000E+00 0.00000E+00
1.339070-03 0.00000E+00 0.00000E+00
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9.31740E-01 7.71417E.00
9.15333E-01 7.73800E 00
8.97757E-01 7.76267E÷00
9.07318E-01 7.78650E.00
9.00348E-01 7.81033E.00
8.93546E-01 7.83317E200
9.13417E201 7.85700E+00
8.67137E-01 7.88167E+00
9.11058E-01 7.90733E+00
8.93492E-01 7.93117E+00
8.58242E-01 7.954002.00
8.87510E-01 7.97883E+00
8.84861E'01 8.00167E+00
9.20879E-01 8.02550E+00
8.92014E-01 8.04933E+00
8.98793E-01 8.07483E+00
9.05699E-01 8.09867E.00
8.77431E-01 8.12250E+00
9.39878E-01 8.14533E+00
8.97092E-01 8.169172+00
8.923602-01 8.19117E+00
8.63111E-01 8.21583E.00
8.56991E-01 8.24050E+00
8.54876E-01 8.26433E+00
9.22585E-01 8.28817E÷00
9.04882E-01 8.31100E.00
8.62203E-01 8.33483E+00
8.91068E-01 8.35867E+00
8.77276E-01 8.38333E+00
8.80922E-01 8.40717E+00
8.87942E-01 8.43000E+00
9.08687E-01 8.45483E+00
8.55023E-01 8. 4950E+00
9.10473E-01 8.50333E+00
9.23391E-01 8.52617E+00
8.92780E-01 8.55000E+00
8.80755E-01 8.57283E+00
8.95925E-01 8.59767E+00
9.492812-01 8.62050E+00
8.91730E-01 8.64433E+00
8.82525E-01 8.66817E+00
9.10724E-01 0.69183E,00
9.29336E-01 8.71383E+00
9.19163E-01 8.73667E200
8.90057E-01 8.75967E+00
8.68297E-01 8.78350E+00
8.95902E-01 8.80817E+00
8.53996E-01 8.83283E+00
8.95485E-01 8.85750E+00
8.70299E-01 8.88233E+00
9.39315E-01 8.90517E+00
8.42743E-01 8.92983E+00
9.00029E-01 8.95367E+00
8.88064E-01 8.97650E+00
8.96316E-01 8.99950E+00
8.804332-01 9.02333E+00
9.32961E-01 9.04617E.00
8.60609E-01 9.07083E+00
8.89423E-01 9.09567E+00
9.17431E-01 9.11750E+00
8.90763E-01 9.14133E+00
9.05093E-01 9.16517E+00
9.02580E-01 9.18983E+00
9.12075E-01 9.21367E+00
8.65641E-01 9.23750E+00
8.66290E-01 9.26217E+00
8.89759E-01 9.28683E+00
9.14192E-01 9.31067E+00
9.17638E-01 9.33367E+00
9.25979E-01 9.35733E+00
9.32704E-01 9.38033E+00
9.03165E-01 9.40417E+00
9.46238E-01 9.42783E+00
9.08953E-01 9.45267E+00
9.64028E-01 9.47550E.00
9.09928E-01 9.500172+00
8.59672E-01 9.52002E+00
8.69255E-01 9.548672+00
8.91938E-01 9.57250+,00
9.24188E-01 9.59533E+00
8.94896E-01 9.61917E+00
9.11581E-01 9.64400E+00
8.91078E-01 9.66767E+00
8.95141E-01 9.69150E+00
9.06940E-01 9.71533E+00
8.85631E-01 9.73917E+00
9.18539E-01 9.76300E+00
9.11942E-01 9.79583E+00
9.70086E-01 9.80967E+00
9.04730E-01 9.83350E+00
8.94946E-01 9.85717E+00
9.056432-01 9.882002+00
9.16808E-01 9.90567E+00
8.86415E-01 9.92950E+00
9.08300E-01 9.95333E+00
8.38968E-01 9.97717E+00
9.04074E-01 9.99917E.00
9.34861E-01 1.00220E.01
9.10037E-01 1.00458E+01
9.15567E-01 1.00697E+01
9.55204E-01 1.00925E+01
8.82081E-01 1.01163E+01
9.08086E-01 1.014022+01
9.12650E-01 1.01648E+01
8.54102E-01 1.01895E.01
9.08926E-01 1.02123E+01
9.35580E-01 1.02343E+01
8.819762-01 1.02582E+01

8.95639E-01 1.33972E-03 0.00000E+00 0.00000E+00
8.95701E-01 1.336932-03 0.00000E +00 0.00000E+00
8.957072-01 1.33275E-03 0.00000E+00 0.00000E+00
8.95743E-01 1.32908E-03 0.00000.E00 0.00000E+00
8.95758E-01 1.32501E-03 0.00000E+00 0.00000E+00
8.95751E-01 1.32090E-03 0.00000E +00 0.000002E00
8.95806E-01 1.31794E-03 0.00000E+00 0.00000E+00
8.95717E-01 1.31684E-03 0.00000E+00 0.00000E+00
8.95764E-01 1.31363E-03 0.000002E00 0.00000E+00
8.95757E-01 1.30962E-03 0.00000E+00 0.00000E+00
8.95643E-01 1.31064E-03 0.00000E+00 0.00000E+00
8.95618E-01 1.30687E-03 0.00000E+00 0.00000E+00
8.95585E-01 1.30330E-03 0.00000E+00 0.00000E+00
8.95662E-01 1.30161E-03 0.000002E00 0.00000E+00
8.95651E-01 1.29771E-03 0.00000E+00 0.00000E+00
8.956602-01 1.29383E-03 0.00000,E00 0.00000E+00
8.95690E-01 1.29029E-03 0.00000E+00 0.000002+00
8.95636E-01 1.28759E-03 0.000002+00 0.00000S+00
8.95768E-01 1.29051E-03 0.00000E+00 0.00000E+00
8.95772E-01 1.28667E-03 0.00000E+00 0.00000E+00
8.95762E-01 1.28209E-03 0.00000E+00 0.00000E+00
8.95665E-01 1.28273E-03 0.00000E+00 0.00000,E00
8.95551E-01 1.28402E-03 0.00000E+00 0.00000E+00
8.95431E-01 1.28581E-03 0.00000,E00 0.00000,E00
8.95511E-01 1.28451E-03 0.00000E+00 0.00000E+00
8.95538E-01 1.28104E-03 0.00000E+00 0.00000E+00
8.95441E-01 1.28099E-03 0.000002+00 0.00000E+00
8.95428E-01 1.27733E-03 0.00000E+00 0.00000E+00
8.95376E-01 1.27470E-03 0.00000E+00 0.00000E+00
8.95334E-01 1.27170E-03 0.00000,E00 0.00000E+00
8.953132-01 1.26821E-03 0.00000E+00 0.00000E+00
8.95351E-01 1.26514E-03 0.00000E+00 0.00000E+00
8.952362-01 1.2662OE-03 5.00000E.0D 0.000002.05
8.9S2792-01 1.26392 E-03 0.00000E +00 0.00000E +00
8.953592-01 1.26286E-03 0.00000,E00 0.000002E00
8.95352E-01 1.25929E-03 0.00000E+00 0.00000E+00
8.95311E-01 1.256392-03 0.00000E+00 0.00000E+00
8.95312E-01 1.25284E-03 0.00000E+00 0.00000E+00
8.95464E-01 1.25852E-03 0.00000E+00 0.00000E+00
8.95454E-01 1.25503E-03 0.00000E+00 0.00000.+00
8.95418E-01 1.25203E-03 0.00000E+00 0.00000E+00
8.954602-01 1.34926E-00 5.0000OE.0 a.00000E.0G
8.95555E-01 1.24934E-03 0.00000E+00 0.00000E+00
8.95620E-01 1.24759E-03 0.00000,E00 0.00000E+00
8.95605E-00 1.24423E-03 0.000002+00 0.000002+00
8.95529E-01 1.2430BE-03 0.00000.E00 0.000002,00
8.95530E-01 1.23965E-03 0.00000E+00 0.00000E+00
8.95416E-01 1.24149E-03 0.00000E+00 0.00000E+00
8.95417E-01 1.23809E-03 0.00000E+00 0.00000,E00
8.95348E-01 1.23660E-03 0.00000E+00 0.00000E+00
8.95468E-01 1.23904E-03 0.00000E+00 0.00000E+00
8.95324E-01 1.24394E-03 0.00000.E00 0.00000,E00
8.95337E201 1.24063E-03 0.00000E+00 0.00000E+00
8.95318E-01 1.237432-03 0.00000E÷00 0.00000,E00
8.95320E-01 1.23409E-03 0.00000E+00 0.00000E+00
8.95280E-01 1.23142E-03 0.00000E+00 0.00000,E00
8.95381E-01 1.23226E-03 0.00000E+00 0.00000E+00
8.95288E-01 1.232482-03 0.00000E+00 0.00000E+00
8.95273E-01 1.22929E-03 0.00000E+00 0.00000E+00
8.95332E-01 1.22743E-03 0.00000E+00 0.00000E+00
8.95319E-01 1.224232-03 0.00000E+00 0.00000E+00
8.95345E-01 1.22126E-03 0.00000E+00 0.00000.+00
8.95364E-01 1.21818E-03 0.00000E+00 0.00000E+00
8.95408E-01 1.21577E-03 0.00000E+00 0.00000E+00
8.95330E-01 1.21509E-03 0.00000E+00 0.00000,E00
8.95254E-01 1.21428E-03 0.00000E+00 0.00000E+00
8.95240E-01 1.21119E-03 0.00000.E00 0.00000,E00
8.95289E-01 1.20904E-03 0.00000E+00 0.00000E+00
8.95347E-01 1.20729E-03 0.00000E+00 0.00000E+00
8.95427E-01 1.20677E-03 0.00000E+00 0.00000E+00
8.95523E-01 1.20750E-03 0.00000E+00 0.00000E+00
8.95543E-01 1.20455E-03 0.00000E+00 0.00000E+00
8.95673E-01 1.208492-03 0.00000,E00 0.00000E+00
8.95707E-01 1.20587E-03 0.00000E+00 0.00000E+00
8.95882E-01 1.21541E-03 0.00000E+00 0.00000E+00
8.95918E-01 1.21283E-03 0.000002.00 0.00000.E00
895825E-01 1.21325E-03 0.00000,E00 0.00000,E00
8.95758E-01 1.21205E-03 0.00000.E00 0.00000E+00
8.95174E-01 1.20902E-03 0.00000.E00 0.0000,E+00
8.95820 E-01 1.20810E-03 0.00000E+00 0.00000E+00
8.95817E-01 1.20505E-03 0.00000.E00 0.000002+00
8.95857E-01 1.20267E-03 0.00000E+00 0.00000E+00
8.95845E-01 1.19971E-03 0.00000E+00 0.00000E+00
8.95843E-01 1.19671E-03 0.00000E+00 0.00000E+00
8.95871E-01 1.19405E-03 0.00000E+00 0.00000E+00
8.95846E-01 1.19134E-03 0.00000E+00 0.00000E+00
8.95902-E01 1.18972E-03 0.00000E+00 0.00000E+00
8.95942E-01 1.18143E-03 0.00000,+00 0.000+02.50
8.96125E-01 1.19856E-03 0.000002+00 0.00000E+00
8.96146E-01 1.19579E-03 0.00000.E00 0.00000,E00
8.96143E-01 1.19286E-03 0.00000E.00 0.00000E+00
8.96166E-01 1.19016E-03 0.00000.E00 0.00000E+00
8.96217E-01 1.18831E-03 0.00000.E00 0.00000.E00
8.96193E-01 1.18565E-03 0.00000E+00 0.00000E+00
8.96222E-01 1.18313E-03 0.00000E +00 0.000300E+00
8.960832-01 1.18841E-03 0.00000E+00 0.00000E+00
8.96103E-01 1.18569F-03 0.00000E00 0.I0000,E+00
8.96196E-01 1.18652E-03 0.00000E+00 0.00000E+00
8.96230E-01 1.184132-03 0.00000E +00 0.00000,E00
8.96276E-01 1.18219E-03 0.00000E+00 0.00000E+00
8.96417E-01 1.18779E-03 0.00000E+00 0.00000.E00
8.96383E-01 1.18544E-03 0.00000E+00 0.00000E+00
8.96411E-01 1.18294E-03 0.00000E+00 0.0000.E+00
8.96450E-01 1.18075E-03 0.00000+E00 0.000002E00
8.96349E-01 1.18223E-03 0.00000E+00 0.00000E+00
8.96379E-01 1.17980E-03 0.000002+00 0.00000E+00
8.96472E-01 1.18065E-03 0.00000E+00 0.00000E+00
8.964372-01 1.17836E-03 0.00000E+00 0.00000E+00
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427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456

457
458
450
460

461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483

484
485

486
487
488
489
490
491
492
493
494
495
496

497
498

499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534

8.94689E-01
9.27000E-01
8.87504E-01
9.34985E-01
9.17721E-01
9.03182E-01
9.94514E-01
8.97109E-01
8.68383E-01
9.04481E-01
9.18522E-01
9.03273E-01
9.03496E-01
8.87313E-01
8.70212E-01
8.58089E-01
8.91367E-01
9.07255E-01
8.76624E-01
8.79254E-01
8.80421E-01
8.92619E-01
8.87123E-01
8.93978E-01
8.74146E-01
9.10702E-01
9.24132E-01
9.01100E-01
9.234922-01
9.05902E-01
9.000372-01
8.78071E-01
8.78601E-01
8.74789E-01
9.11807E-01
9.08229E-01
8.951142-01
8.93458E-01
8.78004E-01
8.81664E-01
9.22024E-01
8.74849E-01
9.07953E-01
9.00350E-01
8.92630E-01
8.84763E-01
8.92004E-01
8.79063E-01
8.93526E-01
8.97703E-01
8.82148E-01
8.80307E-01
9.4 0191E-01
8.67054E-01
8.84586E-01
8.77404E-01
9.26403E-01
9.10083E-01
9.16693E-01
8.49247E-01
8.83473E 01
9.26183E-01
8.57221E-01
9.06872E-01
9.17416E-01
8.94006E-01
9.14281E-01
9.52789E-0 1
8.69660E-01
9.11134E-01
9.20718E-01
8.96202E-01
9.029162-01
8.85633E-01
9.25873E-01
8.97125E-01
8.73163E-01
8.86625E-01
9.03667E-01
8.93322E-01
9.20239E-01
8.97849E-01
9.035792-01
9.41743E-01
9. 09846E-01
9.02922E-0 1
8.83000E-01
8.94430E-01
8.46309E-01
9.29154E-01
8.75636E-01
9.25388E-01
9.01574E-01
8.93721E-01
8.856902-01
8.43889E-01
8.993072-01
9.39461E-01
9.13 382E 01
9.20663E-01
9.11607E-01
8.89681E-01
9.28580E-01
8.65511E-01
9.11819E-01
8.78168E-01
8.343912-01
9.08869E-01

1.02820E+01
1.03058E+01
1.03295E+01
1.03525E+01
1.03753E+01
1.03992E.01
1.04212E+01
1.044500E01
1.04697E+01
1.04935E+01
1.05153E+01
1.05392E+01
1.05622E+01
1.058682+01
1.06115E+01
1.06353E+01
1.06582E+01
1.06820E+01
1.070582+01
1.07297E+01
1.07535E:01
1.07772E201
1.08010E+01
1.08238E+01
1.08477E+01
1.08707E+01
1.08935E+01
1.09173E+01
1.09402E+01
1.09640E+01
1.09878E+01
1.10125E+01
1.10363E+01
I.10602E+01
1.108382E01
I.11077E÷01
1.11315E+01
1.11562E+01
I.11800E+01
1.12028E+01
1.12267E201
1.12505E+01
1.12743E+01
1.12990E+01
1.13237E+01
1.13475E+01
1.13713E+01
1.13960E+01
1.14198E+01
1.14437E+01
1.14665E+01
1.14895E+01
1.15123E+01
1.15370E+01
1.15598E+01
1.15837E+01
1.16075E+01
1.16313E+01
1.16542E+01
1.16788E+01
1.17027E+01
1.17265E+01
1.17512E+01
1.17750E+01
1.17988E+01
1.18227E+01
1.18465E+01
1.18693E+01
1.18940E+01
1.19170E+01
1.19398E+01
1.19645E+01
1.19873E+01
1.20122E+01
1.20360E.01
1.20597E+01
1.20835E+01
1.210 83E +01
1.21320E201
1.21568E+01
1.21800E001
1.22035E+01
1.22273E201
1 .22510E+01
1.22748E+01
1.22977E+01
1.23215E+01
1.23453E201
1.23710E+01
1.23930E+01
1.241772+01
1.24415E+01

1.24643E+01
1.24872E+01
1.25110E+01
1.25358E+01
1.25595E+01
1.25833E+01
1.26080E+01
1.26310E+01
1.26548E+01
1.267805E01
1.27015E+01
1.27262E+01
1.27508E:01
1.27747E+01
1.27985E+01
1.28223E+01

8.96433E-01
8.96505E-01
8.96484E-01
8.96574E-01
8.96623E-01
8.96638E201
8.96865E-01
8.96866E-01
8.96800E-01
8.96818E-01
8.96868E-01
8.96883E-01
8.96898E-01
8.96876E-01
8.96815E-01
8.96727E-01
8.96715E-01
8.96739E-01
8.96693E-01
8.96654E-01
8.96618E-01
8.96609E-01
8.96587E-01
8.96582E-01
8.96532E-01
8.96563E-01
8.96624E-01
8.96634E-01
8.96693E-01
8.96714E-0t
8.96721E-01
8.96680E-01
8.96641E-01
8.96593E201
8.96626E201
8.96651E-01
8.96648E-01
8.96641E-01
8.96601E-01
8.96569E-0 1
8.96623E-01
8.96577E-01
8.96601E-01
8.96609E-01
8.96600E-01
8.965752-01
8.96566E201
8.96528E-01
8.96522E-01
8.96525E-01
8.96494E201
8.96460E-01
8.96552E-01
8.96490E-01
8.96465E-01
8.96426E-01
8.96488E-01
8.965162E01
8.96558E-01
8.96460E-01
8.96433E-01
8.96495E-01
8.96414E-01
8.96435E-01
8.96478E-01
8.96473E201
8.96510E-01
8.96624E-01
8.965692-01
8.96599E-01
8.96648E-01
8.966472-01
8.96659E-01
8.96637E-01
8.96696E-01
8.96697E-01
8.96650E-01
8.96630E-01
8.96644E-01
8.966372-01
8.96684E-01
8.96686E-01
8.96700E-01
8.96788E-01
8.96814E-01
8.96826E-01
8.96799E-01
8.96794E-01
8.96696E-01
8.96759E-01
8.96718E-01
8.96774E-01
8.96783E-01
8.96777E-01
8.96756E-01
8.966542-01
8.96659E-01
8.96741E-01
8.96773E-01
8.96818E-01
8.96847E-01
8.96833E-01
8.96893E-01
8.96834E-01
8.96862E-01
8.96827E-01

8.96709E-01
8.96732E-01

1.17559E-03
1.17502E-03
1.17246E-03
1.17317E-03
1.17147E-03
1.16884E-03
1.18803E-03
1.38528E-03
1.18436E-03
1.18176E-03
1.180102E03
1.17748E-03
1.17488E-03
1.17240E-03
1.17130E-03
1.17195E-03
1.16935E-03
1.16694E-03
1.16519E203
1.16323E203
1.16118E-03
1.158612-03
1.15621E-03
1.15364E-03
1.15216E-03
1.15002E203
1.14910E-03
1.14660E-03
1.14560E-03
1.14325E-03
1.14076E-03
1.13899E-03
1.137182-03
1.13570E-03
1.13371E-03
1.13152E-03
1.12907E-03
1.12664E-03
1.12493E-03
1.12296E203
1.12188E-03
1.12044E-03
1.11831E-03
1.11595E-03
1.11360E-03
1.11151E-03
I.10919E-03
1.10746E-03
1.10513E'03
1.10280E-03
1.10089E-03
1.09910E-03
1.10062E-03
1.10005E-03
1.09803E203
1.09646E-03
1.09595E'03
1.09404E'03
1.09257E-03
1.09469E-03
1.09275E-03
1.09222E-03
1.09295E-03
1.09092E-03
1.08953E-03
1.08732E-03
1.08571E-03
1.08952E-03
1.08868E-03
1.08688E-03
1.08577E-03
1.083582-03
1.08147E-03
1.07953E-03
1.07895E-03
1.07679E-03
1.07567E-03
1.07371E-03
1.07166E-03
1.06956E-03
1.06846E-03
1.06635E203
1.06433E-03
1.06593E-03
1.06414E-03
1.06212E-03
1.06038E-03
1.05832E-03
1.06083E-03
1.06065E-03
1.05938E-03
1.05878E-03
1.05677E-03
1.05475E-03
1.05293E-03
1.05581E-03
1.05379E-03
1.05496E-03

1.25343E-03
1.05240E-03
1.05077E-03
1. 04886E-03
1.04860E-03
1.04830E-03
1.04670E-03
1.04532E-03
1.04995E-03
1.04823E-03

0.00000E+00
0.00000E+00
0.000002+00
0.00000E+00
0.00000E+00
0.000002+00
0.002000E00
0.02022E+00
0.00202E+00
0.000002+00
0.00000E+00
0.02000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000002+00
0.00000E+00
0.00000E+00
0O.0000E+00
0.00000E+00
0.00000E+00
0.00002E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E200
0.00002E+00
0.00000E+00
0.00000E+00
0.00000E+00
0O.0000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0O.0000E+00
0.00000E+00
0.20000E+00
0,00200E+00
0.20000E+00
0.20000E+00
0.00000E+00
0.200000+00
0O.0000E+00
2.00000E+00
0.00000E+00
0.00002E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000002+00
0 . 00000E+00
0.200002+00
0.00000E+00
0.000022+00
0.00000E+00
0.00000E÷00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000002+00
0.000002+00
0.00000E+00
0.00000E+00
0.000002+00
0.00000E+00
0. 00000E+00
0. 00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000002E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000002E00
0.00000E+00
0.00000E+00
0.00000E+00
0O.0000E+00
0.00000E+00
0. 00000E+ 00
0O.0000E+00
0.00000E+00
0.000002E00
0.00000.E00
0.00000E+00
0.00000E+00
0.00000E+00
0.0000ME+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000002E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00

0.00000S+00
0.00000E+00
0.000002E00
0.00000.E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000002E00
0.000002E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000002E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000802+00
0.00000E+00
0.00000E+00
0. 00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.0000E+00
0.0000E+00
0.00000E+00
0.00002E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000002E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000+E00
0.00000E+00
0.00000E+00
0.000002E00
0.00000E+00
0.00000E+00
0.00000E+00
0.000000+00
0.00000E+00
0.00000E+00
0.000002E00
0.00000E+00
0.000002E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.0000OE+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.0002E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0O.0000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0O.0000E+00
0.00000E+00
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535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642

8.64387E-01
8.99302E-01
9.3 2684E-01
8.79891E-01
9.14136E-01
9.01656E-01
8.75015E-01
8.68825E-01
8.82160E-01
8.95750E-01
9.08330E-01
9.23595E-01
8.70013E-01
8.93271E-01
8.97267E-01
8.46308E-01
8.93473E-01
8.52139E-01
8.77510E- 01
9.29491E-01
8.98625E-01
9.12137E-01
8.86835E-01
8.75002E-01
8.99338E-01
8.55454E-01
8.869542-01
8.93705E-01
9.00043E-01
9.35165E-01
9.18707E-01
9.02933E-01
9.02138E-01
8.84605E-01
8.65252E-01
8.59762E-01
8.85772E-01
9.058162-01
9.24 165E-01
9.128542-01
9.049692-01
9.22231E-01
9.18564E-01
9.22708E-01
9.49538E-01
9.11573E-01
9.09612E-01
8.74688E-01
9.06132E-01
9.00629E-01
9.054992-01
9.034792-01
9.06552E-01
8.59516E-01
9.16276E-01
8.65798E-01
9.13283E-01
8.7 9095E-01
8.85133E-01
8.80839E-01
8.86666E-01
8.84925E-01
8.779972-01
9.12672E-01
8.74607E-01
8.75190E-01
9.26165E-01
8.63866E-01
9.43383E-01
9.09885E-01
9.12432E-01
8.772742-01
9.149512-01
9.17347E-01
9.24481E-01
9.21725E-01
8.77816E-01
9.16235E-01
8.83370E-01
8.994182-01
8.86865E-01
8.66860E-01
9.38340(-01
8.96360E-01
8.64843E-01
9.07567E-01
8.85979E-01
8.92642E-01
8.90951E-01
9.12984E-01
9.03836E-01
8.870532-01
9.017982-01
8.71258E-0 1
8.80493E-01
9.01947E-01
8.69068E-01
9.03954E-01
8.906302-01
8.87538E-01
8.79876E-01
8.34785E-01
8.28974E-01
9.04 197E-01
8.53850E-01
8.76145E-01
8.65992E-01
8.94271-01

1.284602,01
1.28698E+01
1.28937E001
1.29183E+01
1.29413E201
1.29642E201
1.29898E+01
1.30127E+01
1.30373E+01
1.30622E201
1.30842E+01
1.31078E+01
1.31327E+01
1.31563E201
1.31802E+01
1.320402+01
1.32278E+01
1.32525E÷01
1.32772E+01
1.33002E+01
1.33240E201
1.33477E+01
1.33707E+01
1.33935E201
1.34163E÷01
1.34412E+01
1.3464BE+01
1.34887E201
1.35125E.01
1.35363E201
1.356022+01
1.35838E+01
1.36077E201
1.36315E+01
1.365622+01
1.36800E201
1.37038E+01
1.37267E+01
1.37505E+01
1.37730+*01
1.37972E201
1.382022+01
1.38430E+01
1.386682E01
1.38915E+01
1.391352.01
1.39373E201
1.39610.E01
1.39848E+01
1.400782+01
1.40315E+01
1.40545E+01
1.40782E+01
1.41012E+01
1.412402E01
1.41487E+01
1.41717E.01
1.41963E.01
1.42202E.01
1.42440)E01
1.42677E+01
1.42933E+01
1.43182E+01
1.4342 82E+ 01
1.43667E+01
1.43913E+01
1.44 14 2 E.01
1.44 39 0E+01
1.44627E,01
1.44857E+01
1.451032+01
1.45342E.01
1.4557 0E+01
1.45808E+01
1.46037E+01
1.46267E+01
1.46503E+01
1.46752E+01
1.46988E+01
1.472272+01
1.47465E+01
1.47693E+01
1.47932E+01
1.48170E+01
1.48408E+01
1.486472+01
1.48875E+01
1.49113E+01
1.49342E+01
1.4957 0E+01
1.49808E+01
1.50047E001
1.50275E+01
1.50513E+01
1.50742E+01
1.50980E+01
1.51227E+01
1.51465E+01
1.51703E+01
1.51950E+01
1.52188E+01
1.52435E+01
1.52683E+01
1.52922E+01
1.53158E+01
1.53407E+01
1.53645E+01
1.53892E+01

8.96671E-01
8.96676E-01
8.96744E-01
8.96712E-01
8.96745E-01
8.96754E-01
8.96713E-01
8.96662E-01
8.96635E-01
8.96633E-01
8.96655E-01
8.96704E-0 1
8.96655E-01
8.96649E-01
8.96650E-01
8.96558E-01
8.96553E-01
8.96472E-01
8.96438E-01
8.96498E-01
8.96501E-01
8.96530E-01
8.96512E-01
8.96473E-01
8.96479E-01
8.96405E-01
8.96388E-01
8.96383E-01
8.96390E-01
8.96459E-01
8.96498E-01
8.96510E201
8.96520E-01
8.964992-01
8.96444E-01
8.96379E-01
8.96360E-01
8.96377E-01
8.96426E-01
8.90454E-01
8.96469E-01
8.96514E-01
8.96552E201
8.96598E-01
8.96690E-01
8.96715E-01
8.96738E-01
8.96700E-01
8.96716E-01
8.96723E-01
8.96738E-01
8.96749E-01
8.96766E-01
8.96702E-01
8.96736E-01
8.96683E-01
8.96711E-01
8.96681E-01
8.96662E-01
8.96635E201
8.96618E201
8.96599E-01
8.96567E-01
8.96594E-01
8.96558E-01
8.96522E-01
8.96571E-01
8.96517E-01
8.96595E-01
8.96617E-01
8.96643E-01
8.966112-01
8.96641E-01
8.96676E-01
8.96721E-01
8.96762E-01
8.967312-01
8.96763E-01
8.967410-01
8.96746E-01
8.96730E-01
8.96681E-01
8.967492-01
8.96748E-01
8.966962-01
8.96714E-01
8.96697E-01
8.96690E-01
8.96681E-01
8.96707E-01
8.967192-01
8.96703E-01
8.96711E-01
8.966712-01
8.96645E-01
8.96653E-01
8.96609E-01
8.966212-01
8.96612E-E1
8.96597E-0 1
8.96571E-01
8.96473E-01
8.963672-01
8.96379E-01
8.96313E001
8.96281E-01
8.96234E-01
8.962302-01

1.04802E-03
1.04606E-03
1.04627E-03
1.04479E-03
1.04335E-03
1.04145E-03
1.04030E-03
1.03965E-03
1.03807E-03
1.03616E203
1.03447E-03
1.03376E-03
1.03302E-03
1.03114E-03
1.02926E-03
1.031482-03
1.02961E-03
1.03091E-03
1.02961E-03
1.029482-03
1.02763E-03
1.02616E-03
1.02446E-03
1.02335E-03
1.02152E-03
1.02233E-03
1.02064E-03
1.01883E-03
1.01703E-03
1.01756E-03
1.01652E-03
1.014782-03
1.01304E-03
1.01146E-03
1.011182-03
1.011462-03
1.00986E-03
1.00822E-03
1.00763E-03
1.00627E-03
1.00463E-03
1.00388E-03
1.00286E-03
1.00215E-03
1.00461E-03
1.00320E-03
1.00172E-03
1.00071E-03
9.99118E-04
9.97422E-04
9.95824E-04
9.94 184E-04
9.92624E-04
9.92966E-04
9.91834E-04
9.91542E-04
9.90259E-04
9.89030E-04
9.87548E-04
9.86241E-04
9.84720E-04
9.83258E-04
9.821012-04
9.80824E-04
9.79873E-04
9.78885E-04
9.78502E-04
9.78389E-04
9.79868E-04
9.78488E-04
9.77216E-04
9.76123E-04
9.74980E-04
9.73969E-04
9.73442E-04
9.72709E-04
9.71609E-04
9.70541E-04
9.69199E-04
9.67624E-04
9.66179E-04
9.65830E-04
9.66635E-04
9.65065E-04
9.64886E-04
9.63484E-04
9.62082E-04
9.60552E-04
9.59048E-04
9.57864E-04
9.56393E-04
9.549852-04
9.53491E-04
9.52834E-04
9.51663E-04
9.50184E-04
9.49685-604
9.48248E-04
9.46792E-04
9.45402E-04
9.44277E-04
9.47809E-04
9.52267E-04
9.50848E-04
9.51699E-04
9.507312-04
9.50425E-04
9.48944E-04

0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000+600
0.00000E+00
0.00000+600
0.000002E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00002E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000002E00
0.00000E+00
0.00000E+00
0.000002E00
0.00000E+00
0 .00000E+00
0.00000E+00
0.00000E+00
0.06000E+00
0.00000E+00
0.00000E+00
0.000002+00
0.000002+00
0. 00000E+00
0.00000E+00
0.00000E+00
0.000002+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000602+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000002+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0 . 00000E+00
0.00000E÷00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
6.000066E00
0.000002E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
9.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0 .00002+00
0.000002E00
0.00000E+00
0.000002+00
0.00002E+00
0.00000E+00
0.00000E+00
0.000002+06
0.000002+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000002E00
0O.0000E+00
0.000002E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000000E00
0.00000E+00
0.00000E+00
0.00000E+00

0.00000E+00
0.00000E+00
0.00000E+00

0.000002E00
0.00000E+00
0.000002E00
0.00000E+00
0.00002E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000002E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000+E00
0.00000E+00
0.000002E00
0 .000002E00
0.00000E+00
0.00002E+00
0.00002E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00002E+00
0.00000E+00
0.60000E+00
0.00000E+00
0.00000E+00
0.000002E00
0.000002+00
0.00000E+00
0.000002E00
0 . 00000E÷00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.06000E+00
0.00002E+00
0.000002+00
0.00000E+00
0.00000E+00
0O.0000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000002+00
0.00000E+00
0.00000E+00
6.000002E00
0.000000E00
0.000002+00
0.00000E+00
0.00000E+00
0.00000E+00
0O.0000E+00
0O.0000E+00
0.00002E+00
0.000006+00
0.00000E+00
0.000002+00
0.000000+00

0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000092+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000002+00

0.00000E+00
0.000000+00
6.000002+00
0.000000+00
0.000000+00
O.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00

0.000000+00
0.000002+00
0.000000+00
0.00000E+00

0.000000+00
0.000000+00
0.00000E+00
0.00000E+00

0.000010+00

0.00000E+00
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643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719

720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750

8.87355E-01
9.05501E-01
9.02579E-01
8.956728-01
8.79846E-6 1
9.08793E-01
9.13886E-01
8.74276E-01
8.80085E-01
9.01869E-01
8.84645E-01
8.473228-01
8.66875E-01
9.059908-01
8.75003E-01
8.78428-01
8.82439 2-01
8.75620 -E01
9.00068E-01
8.88360E-01
8.80138E-01
9.30244E-01
8.98375E-01
8.78347E-01
9.29099E-01
9.12020E-01
8.53710E-01
9.10854E-01
9.15832E-01
9.03 861E-01
9.01234E-01
8.88334E-01
9.03907E-01
8.779628-01
8.38561E-01

8.93554E-01
9.01517E-01
8.866653E-01
8.89348E-01
8.887472-01
9.01776E-01
9.01454E-01
9.32153E-01
9.12537E-01
8.72577E-01
9.01912E-01
8.75728E-01
8.567928-01
9.18720E-01
9.40426E-01
9.413212-01
8.95081E-01
9.36425-01
9.243878-01
8.900408-01
8.92430E-01
9.44390E-01
8.87635E-01
8.85004E-01
9.32628E-01
9.213628-01
9.096932-01
9.00177E-01
9.223262-01
8.86457E-01
8.87745E-01
9.06482E-01
8.943108-01
8.83331E-01
9.23554E-01
9.40958E-01
8.73210E-01
9.02008E-01
8.89512E-01
9.28326E-0 1
9.11495E-01
9.224448-01
8.98003E-01
8.03291E-01
8.58316E-01
9.116848-01
8.893298-01
9.22263E-81
9.060978-01
8.887872-01
9.127408-81
9.214942-o1
9.06084E-01
8.44856E-01
9.13042E-51
9.2 7032E-01
8.87729E-01
8 87608E-01
8.87589E-01
9.40468E-01
8.80430E-01
9.276982-01
9.19151E-01
8.92095E-01
9.21454E-01
9.21646E-01
8.62474E-01
8.78658E-01
8.95708E-01
9.22713E-01
9.44537E-01
9.25454E-01
9.07206E-01

1.54130E.01 8.96217E-01
1.54367E+01 8.96231E-01
1.54605E+01 8.96241E-01
1.54843E+01 8.96240E-01
1.55072-E01 8.96215E-01
1.55302E+01 8.96234E-01
1.55538E.01 8.96261E-01
1.557772.01 8.96227E-01
1.56015E+01 8.96203E-01
1.56243E.01 8.96211E-01
1.56482E801 8.96194E-01
1.56728E+01 8.96119-_01
1.569672 01 8.96074E-01
1.57197.E01 8.96089E-01
1.57433E+01 8.96057E-01
1.57672E+01 8.96030E-01
1.57920E+01 8.96009E-01
1.58157E+01 8.95978E-01
1.58405E+01 8.95984E-01
1.58642E.01 8.95973E-01
1.58890E+01 8.95949E-01
1.59118E+01 8.96001E-01
1.59347E+01 8.96004E-01
1.595858+01 8.95978E-01
1.59813E+01 8.96028E-01
1.60052E+01 8.96052E-01
1.60300E+01 8.95988E-01
1.60537E.01 8.96010E-01
1.60775E+01 8.96040E-01
1.61013E+01 8.96052E-01
1.61260E+01 8.96059E-01
1.61498E+01 8.96048E-01
1.61745E+01 8.96060E-01
1.61983E+01 8.96033E-01
1.62248E+01 8.95948E-01
1.62478E+01 8.95944E-01
1.62707E+01 8.95952E-01
1.62953E+01 8.95939E-01
1.63192E+01 8.95929E-01
1.63430E+01 8.95918E-01
1.63668E+01 8.95927E-01
1.63907E+01 8.95935E-01
1.64143E+01 8.95988E-01
1.64373E+01 8.96012E-01
1.64620E+01 8.95978E-01
1.64848E801 8.95987E-01
1.65097r+01 8.959578-01
1.65343E+01 8.95900E-01
1.65582E+01 8.95933E-01
1.65810E+01 8.95998E-01
1.66038E+01 8.96063E-01
1.66287E,01 8.96062E-01
1.66515E+01 8.96120E-01
1.66743E+01 8.96161E-01
1.66973E+01 8.96152E-01
1.67210.E01 8.96147E-01
1.67430E+01 8.96216E-01
1.67678E+01 8.96204E-01
1.67915E+01 8.96188E-01
1.68145E+01 8.96240E-01
1.683658+01 8.96268E-01
1.68602E+01 8.96280E-01
1.68832E+01 8.96286E-01
1.69068E+01 8.96323E-01
1.69317E+01 8.96309E-01
1.69555E+01 8.96297E-01
1.69792E+01 8.96311E-01
1.70030E+01 8.96308E-01
1.70277E+01 8.96290E-01
1.70525E+01 8.96329E-01
1.70753E+01 8.96391E-01
1.70992E+01 8.96359E-01
1.71230E+01 8.96367E-01
1.71458E+01 8.96357E-01
1.71697E+01 8.96402E-01
1.71925E+01 8.96423E-01
1.721722+01 8.96459E-01
1.7241E÷+01 8.96461E-01
1.72648E+01 8.96443E-01
1.72895E+01 8.96390E-01
1.73143E+01 8.96411E-01
1.73380E+01 8.96401E-01
1.73618E+01 8.96437E-01
1.73867E+01 8.96451E-01
1.74095E+01 8.96440E-01
1.74333E+01 8.96462E-01
1.745708+01 8.96497E-01
1.74818E+01 8.96510E-01
1.75075E+01 8.96439E-01
1.75312E+01 8.96462E-01
1.755500+01 8.96504E-01
1.75788E+01 8.96492E-01
1.76027E+01 8.96480E-01
1.76265E+01 8.96468E-01
1.76502E+01 8.96527E-01
1.76750E+01 8.96506E-01
1.76988E+01 8.96548E-01
1.77217E+01 8.96578E-01
1.77455E+01 8.96574E-01
1.77692E+01 8.96607E-01
1.77930E+01 8.96641E-01
1.78178E+01 8.96595E-01
1.78415E+01 8.96571E-01
1.78653E+01 8.96570E-01
1.78892E+01 8.96613E-01
1.79130E801 8.96677E-01
1.79368E+01 8.96716E-01
1.79597E+01 8.96730E-01

9.47563E-04 0.O00O08+0O
9.46197E-04 0.O0008E÷00
9.44776E-04 0.80000+800
9.43308E-04 0.0OO08E+00
9.42187E-04 O.000OOE+00
9.40929E0-4 0.000OOE+00
9.39870E-04 0O.0000E+00
9.39031E-04 0.O0000E+00
9.37913E-04 0O.0000OE+0
9.36510E-04 0.80O00E+00
9.35239E-04 0.000OOE+00
9.36807E-04 0.00008E+00
9.36443E-04 0.0000OE+00
9.35132E-04 0.00000E+00
9.34259E-04 0.00000E+00
9.33220E-04 0.000O0E+00
9.32028E-04 0.0000OE+00
9.31127E-04 0.0OO8OE+00
9.29733E-04 0.008OOOE+0
9.28395E-04 0.08OOOE+00
9.27299E-04 0 6OOOE8+00
9.27346E-04 0.0OO0E8+00
9.25953E-04 0.0880O8+00
9.24940E-04 0.00OOOE+00
9.24890E-04 0.000008+00
9.23812E-04 0.0008OE+00
9.24608E-04 0.000OE8+00
9.23491E-04 0.OOO000E00
9.22585E-04 0.08008E+00
9.21281E-04 0.08000E+00
9.19940E-04 0.0000.OE+0
9.18642E-04 0.OOOOOE+00
9.17350E-04 0.OO00OE+00
9.16381E-04 0.0OO0OE+00
9.18975E-04 0.00OOOE+00
9.17622E-04 0.006006E+0
9.16302E-04 0.000OE+.00
9.15053E-04 0.80000E+00
9.13756E-04 0.O0000E+00
9.12472E-04 0.00O060E+0
9.11172E-04 0.00O00E+00
9.09871E-04 0.00O00E+00
9.10084E-04 0.OOOOOE+00
9.09074E-04 0.OOO0E0+00
9.08391E-04 0.00080.E+0
9.07107E-04 0.00088E+00
9.06265E-04 0.O0OOOE+00
9.06736E-04 0.00000E+00
9.06024E-04 0.000008E00
9.07005E-04 0.00000+E00
9.08064E-04 0.00000E+00
9.06752E-04 0.00000E.00
9.07314E-04 0.00000E+00
9.06921E-04 0.00O00E+00
9.05657E-04 0.O000E+00
9.04371E-04 0.60000E+00
9.057212-04 0.60008E+00
9.04506E-04 0.800OOE+O0
9.033542-04 0.60000E+00
9.03563E-04 0.80000E+00
9.025318-04 0O.0000.E+0
9.11447E-04 0.00008E+00
9.00181E-04 0.6000.E÷00
8.99662E-04 6.0000.E+00
8.98494E-04 0.00000E+00
8.97303E-04 0.6000E8+00
8.96148E-04 0.00008E+00
8.94886E-04 0.O0008E+00
8.93811E-04 0.0000E8.00
8.933768-04 0.00008E+00
8.94325E-04 0.000080E00
8.93661E-04 8.00000E+00
8.92442E-04 0.0000.E+00
8.91243E-04 0.80000E+00
8.91118E804 0.00000E+00
8.90122E-04 0.0O006÷0O
8.89620E-04 0.00008E+00
8.88383E-04 0.00008E+00
8.87336E-04 0.00000E+00
8.87683E-04 0.00000E+00
8.86705E-04 0.0000.E+00
8.85530E-04 0.00008E+00
8.85028E-04 0.00008E+00
8.83905E-04 0.0000.E+00
8.82749E-04 0.00OOE8+00
8.81818E-04 0O.0008E+00
8.81277E-04 0.06008E+00
8.80164E-04 0.0000OE+00
8.81807E-04 0.0008.E+00
8.80892E-04 0.00000E+00
8.80680E-04 0O.0000E+00
8.79557E-04 0.00000E+00
8.78440E-04 0.0OOO0E+00
8.77326E-04 0.0O00OE+00
8.78175E-04 0.06608E+00
8.77253E-04 0.0080.E+00
8.77084E-04 0.0O00OE+80
8.76430E-04 0.0808.E+00
8.75257E-04 0.08000+600
8.74719E-04 0.00000E+00
8.74192E-04 0.0000E6+00
8.74226E-04 0.00000E+00
8.73382E-04 0.00000E+00
8.72209E-04 0.00000E+00
8.72105E-04 0.00000E+00
8.73301E-04 0.0O00OOE+0
8.72982E-04 0.00008E+00
8.71927E-04 0.000.OE+00

0.00008E800
0.00008E÷00
0.006OOE+00
0.0600OE÷+0
0.000OOE+80
0.0000OE+00
0.0880068+00
0.00000E+00

0.06OOOE00
0.OOO00E00

.80008OE+00
0.000008+00
0 .000808 +00
8000808. +00
80008OE.800
0.O0080E+00
0.O0000E800
8.0000OE8O0
0.000008E00

0.0OO00E+00
0.6O08E8+00
0.008OOE+00
0.008OOE+O0
0.06000E+00
0.0OOOE8+00
0.06000E+00
0.0000OE+00
0.08OO0E+00
0.O060088+00
0.0806E+00
0.0008OE+00
0.00000E+00
0 . 08808+.00
0 . 0000.E+00
0.080008E.00

0 .0008OE.0
0.080000E+08

0.OOO0E8+00
0.0O000E+00
0.0800808E0
0.000008.00
0.08000OE+08
0.O00808808
0.088000O+O00
0 O.0OOOE8+00
0. 00000E+00
0.000088+00
0.00000E+00
0. 00000E+ 08
0.000008+00
0.0 000OO 0+ 00

0.00000E+00
0.OOOOOE+00

0.000OOE+00
0.00008E+00
0. O0000E+ 00
0.00000E+00
0.0008OE+00
0 O.000OE+.00
0.0O00OE+00
0.0O00OE+00
0. 0000E+ 00
0.O0008E+00
0.60008E+00
0.8O000OE+0
0.00000E+00

0.000008.00
0.0000E+00

6 .800808.+00

0.0O0000+00
8.0000E+00
0.OOO0OE÷+OO

8.00000E+00
0.O0008E.60

O.O0000E8+0
8.O00O0E+00
8.00008.E 00
8000008E+ 00

0.000OOE+00

0.00000E+00
0.000008+00
0.0OOOOOE00
0.000OOE+0
0.800008E+O
0.80OOOE+00
6.0008OE+00

.O0O0E0+000
0.80000OE*0
0.000OOE800
0.000OOE+00
0.0OOOOE+00
0.O00OOE+00
0O.0000E+00
0.O00OOE+00
0.00080E+00
0.00000E.00
0.00000E+00
0.00008+00
0.00000E+80
0.00000E+00
0.0000E+800
0.00008OEO0
0.006008.+00

0.000008E00
0.00008E00
0.OOOOOE÷OO0

0.00008E÷00
0.00008OEO0
0O.0000E+00
0.00000E÷+0
0.0000OE00

NAC International 6.6.8-48



NAC-LWT Cask SAR January 2015
Revision 43

751 9 24168E-01 1.79835E,01 8.96766E-01 8.71532E-04 0.00000E+00 0.00000E+00
752 8.69112E-01 1.8008;2E01 8.96729E-01 8.71150E-04 0.000002E00 0.00000,E00
753 9.19546E-01 1.80312E00 8.96760E-01 8.70519E-04 0.OOOOOE+00 0.00200E+00
754 9.11653E-01 1.805482E01 8.96780E-01 8.69587E-04 0.00000E+00 0.00000E+00
755 8.89243E-01 1.80795E,01 8.96770E-01 8.68489E-04 0.000002E00 0.OOOOOE.00
756 8.91823E-01 1.81025E+01 8.96763E-01 8.67361E-04 0.000005E00 0.00002E+00
757 8.33849E-01 1.81272E+01 8.96680E-01 8.70210E-04 0.00008E+00 0.000002E00
758 9.41370E-01 1.815002E01 8.96739E-01 8.71067E-04 0.00002E+00 0.000200E00
759 8.491482-01 1.81738aE01 8.96676E-01 8.72184E-04 0.2000E+900 0.00000E+00
760 9.24990E-01 1.819772E01 8.96713E-01 8.71833E-04 0.20000E+00 0.90020E+00
761 9.23285E-01 1.822052E01 8.96748E-01 8.71387E-04 0.00000E+00 0.00000E200
762 8.10927E-01 1.824432E01 8.96767E-01 8.70440E-04 0.00000E+00 0.00000.E00
763 9.42739E-01 1.826722,01 8.96827E-01 8.713922-04 0.00000E+00 0.00000.E00
764 9.139392-01 1.82902E201 8.96850E-01 8.70537E-04 0.00000E+00 0.00000E+00
765 9.01541E-01 1.831482+01 8.96856E'01 8.69417E-04 0.00000E+00 0.000002E00
766 8.890582-01 1.83377E+01 8.96846E-01 8.68338E-04 0.0000.E+00 0.00002E+00
767 9.43874E-01 1.836152+01 8.96907E-01 8.69379E-04 0.00000E+00 0.00000.E00
768 8.99420E-01 1.83853E+01 8.96911E-01 8.68249E-04 0.00000.E00 0.00000E+00
769 8.783212-01 1.840922+01 8.96886E201 8.67455E-04 0.00000.E00 0.000002+00
770 8.93033E-01 1.84320E+01 8.96881E021 8.66340E-04 0.00000E+00 0.00000E+00
771 8.60661E-01 1.84577E+01 8.96834E-01 8.66493E204 0.000002E00 0.00000E+00
772 8.41810E-01 1.84823E+01 8.96763E-01 8.68313E-04 0.00000E+00 0.00000E+00
773 9.008242-01 1.85052E201 8.96768E-01 8.67202E-04 0.00000E+00 0.00000E+00
774 8.52743E-01 1.85300E+01 8.96711E-01 8.67953E-04 0.00000E+00 0.00000E+00
775 9.139752-01 1.855472E01 8.96733E-01 8.67117E-04 0.00000.E00 0.00000.E00
776 8.84565E-01 1.85793E+01 8.967180-01 8.66139E-04 0.00000E+00 0.00000E+00
777 8.97693E-01 1.860422+01 8.96719E-01 8.65022E-04 0.000002E00 0.00000E+00
778 9.14455E-01 1.86278E+01 8.96742E-01 8.64208E-04 0.00000E+00 0.00000+E00
779 9.20641E-01 1.86508E+01 8.96772E-01 8.63643E-04 0.00000E+00 0.00000E+00
780 8.92296E-01 1.86737E+01 8.96767E-01 8.62552E-04 0.00000E+00 0.00000E+00
781 8.77353E-01 1.869832E01 8.96742E-01 8.61804E-04 0.00000E+00 0.00000E+00
782 8.83960E-01 1.87232E+01 8.96725E-01 8.60855E-04 0.00000E+00 0.00000E+00
783 8.86227E-01 1.87468E+01 8.96712E-01 8.59857E-04 0.00000E+00 0.00000.O00
784 8.98030E201 1.87717E+01 8.96714E-01 8.58758E-04 0.000002+00 0.000002E00
785 9.14458E-01 1.87945E+01 8.96736E-01 8.57960E-04 0.00000E+00 0.00000.E00
786 9.54414E-01 1.88183E+01 8.968102-01 8.60017E-04 0.00000E+00 0.00000.E00
787 9.06428E-01 1.88422E201 8.968221E01 8.59009E-04 0.00000E+00 0.00000E+00
788 8.68680E 01 1.88660E+01 8.967826-01 8.58662E-04 0.00000E+00 0.00000E+00
789 8.95655E-01 1.88897E+01 8.96785E-01 8.57571E-04 0.00000E+00 0.00000E+00
790 9.21673E-01 1.89127E+01 8.96816E-01 8.570642-04 0.00000E+00 0.00000.E00
791 8.98787E-01 1.89373E+01 8.96819E-01 8.55981E-04 0.00000E+00 0.00000E+00
792 9.21291E-01 1.896122.01 8.968502-01 8.554582-04 0.000002.00 0.000002+00
793 9.00681E-01 1.89850E201 8.96855E-01 8.5-4390E-04 0.00000E+00 0.00000E+00
794 9.07533E-01 1.90087E+01 8.96868E-01 8.53417E-04 0.00000.E00 0.00000E+00
795 9.26335E-01 1.90325E+01 8.96905E-01 8.53149E-04 0.000502E00 0.00000E+00
796 9.22731E-01 1.90553E+01 8.96938E-01 8.52695E-04 0.00000.E00 0.00000E+00
797 8.68620E-01 1.90802E+01 8.96902E-01 8.52366E-04 0.00000.E00 0.00000E+00
798 8.603412-01 1.91040E201 8.96856E-01 8.52533E-04 0.00000E+00 0.00000E+00
799 9.05900E-01 1.91268E+01 8.96868E-01 8.51538E-04 0.00000E+00 8.00000E+00
800 8.50813E-01 1.91507E+01 8.96810E-01 8.52426E-04 0.00000E+00 0.00000E+00
801 8.847552-01 1.91743E+01 8.96795E-01 8.51492E-04 0.00000E+00 0.00000,E00
802 9.60932E-01 1.91973E+01 8.96875E-01 8.54198E-04 0.00000.E00 0.00000E+00
803 8.76828E-01 1.92212E+01 8.96850E-01 8.53498E-04 0.00000E+00 0.000002+00
804 8.62301E-01 1.92458E+01 8.96807E-01 8.53521E-04 0.00000E+00 0.00000E+00
805 8.76213E-01 1.92705E+01 8.96781E-01 8.52843E-04 0.00000E+00 0.00000E+00
806 8.74276E-01 1.92943E+01 8.96753E-01 8.52241E-04 0.00000E+00 0.00000E+00
807 8.93648E-01 1.93182E+01 8.96749E-01 8.51191E-04 0.00000E+00 0.00000E+00
808 8.65924E-01 1.93420E+01 8.96711E-01 8.50994E-04 0.00000E+00 0.00000E200
809 9.52415E-01 1.93648E001 8.96780E-01 8.52737E-04 0.000002+00 0.00000E+00
810 9.08650E-01 1.93895E+01 8.96795E-01 8.51808E-04 0.00000E+00 0.00000E+00
811 9.41810E-01 1.94115E+01 8.96851E-01 8.52572E-04 0.00000E+00 0.00000E+00
812 9.064182-01 1.94343E+01 8.96862E-01 8.51601E204 0.00000E+00 0.00000E+00
813 8.92819E-01 1.94582E+01 8.96857E-01 8.50564E-04 0.00000E+00 0.00000E+00
814 8.98339E-01 1.94820E+01 8.96859E201 8.49518E204 0.00000E+00 0.00000E+00
815 8.773472-01 1.950582E01 8.96835E-01 8.48812E-04 0.00000E+00 0.00000E+00
816 8.87159E-01 1.95297E201 8.96823E-01 8.47852E-04 0.00000E+00 0.00000E+00
817 9.426402-01 1.95525E201 8.96880E-01 8.48675E-04 0.00000E+00 0.00000E+00
818 8.707832-01 1.95782E+01 8.96848E-01 8.48237E-04 0.08000E+00 0.000002+00
819 9.408292_01 1.96010E+01 8.969016-01 8.48907E-04 0.00000E+00 0.000002+00
820 9.16201E-01 1.96238E.01 8.96925E-01 8.48197E-04 0.000002E00 0.00000E+00
821 8.66118E-01 1.96487E+01 8.96887E-01 8.47995E-04 0.00000E005 0.00000E+00
822 9.34448E-01 1.96723E+0 8.96933E-01 8.48198E-04 0.000502E00 0.00000+500
823 9.112162-90 1.969622+01 8.96951E-01 8.473432-04 0.00000E+00 0.00000E+00
824 9.02826E-01 1.97192E+01 8.96958E-01 8.46342E-04 0.000002E00 0.000002+00
825 9.08861E-01 1.97420E+01 8.96972E-01 8.45437E-04 0.00000E+00 0.00000E+00
826 9.031172-01 1.97667E+01 8.96980E-01 8.44443E-04 0.000002E00 0.000002+00
827 8.83126E-01 . 1.979052,01 8.96963E-01 8.43586E-04 0.00000E+00 0.00000E+00
828 8.81592E-01 1.98143E+01 8.96944E-01 8.42769E-04 0.80000E+00 0.00000E+00
829 8.73749E-01 1.98363E+01 8.96916E-01 8.42217E-04 0.00000E+00 0.00000E+00
830 8.87441E-01 1.986102E01 8.96905E-01 8.41277E-04 0.00000E+00 0.00000.E00
831 9.38631E-01 1.98848E+01 8.96955E-01 8.417682-04 0.00000E+00 0.000002E00
832 9.11097E-01 1.990952E01 8.96972E-01 8.40926E-04 0.00000E+00 0.00000E+00
833 9.35022E-01 1.993232E01 8.97018E-01 8.41160E-04 0.00000E+00 0.000002E00
834 9.17385E-01 1.99553E+01 8.97042E-01 8.40505E-04 0.00000E+00 0.00000E+00
835 9.02165E-01 1.997902E01 8.97049E-01 8.39518E-04 0.00000E+00 0.00000E+00
836 9.051121-01 2.00028E+01 8.97058E-01 8.38567E-04 0.00000E+00 0.00000E+00
837 9.03150E-01 2.00277E+01 8.97066E-01 8.37593E-04 0.000002+00 0.00000E+00
838 9.14907E-01 2.00505E+01 8.97087E-01 8.36863E-04 0.000002+00 0.00000E+00
839 9.11821E-01 2.00733E+01 8.97104E-01 8.36048E-04 0.00000E+00 0.00000E+00
840 8.32084E-01 2.00980E+01 8.97027E-01 8.38647E-04 0.00000E+00 0.00000E+00
841 8.96703E-01 2.01228E+01 8.97026E-01 8.37647E-04 0.00000E+00 0.00000E+00
842 8.86132E-01 2.01467E+01 8.97014E-01 8.36749E-04 0.0000.E+00 0.00000E+00
843 9.30081E-01 2.01703E+01 8.97053E-01 8.366782-04 0.000002E00 0.000002E00
844 8.79857E-01 2.01942E+01 8.970322-01 8.35933E-04 0.00000.E00 0.00000E+00
845 9.241392E01 2.021802.01 8.97065E-01 8.35560E-04 0.00000E+00 0.000002E00
846 8.89679E-01 2.02418E+01 8.97056E-01 8.34615E-04 0.00000E+00 0.00000E+00
847 8.786862-01 2.02657E201 8.97034E-01 8.33911E204 0.000002E00 0.000002+00
848 9.009132-01 2.02885E.01 8.97039E-01 8.32937E-04 0.000002E00 0.00000.E00
849 9.036162-01 2.03123E201 8.97046E-01 8.31989E-04 0.00000.E00 0.00000.E00
850 8.87309E-01 2.03362'E01 8.970352-01 8.310872-04 0.000002.50 0.000002+00
851 8.86621E-01 2.03608E+01 8.97023E-01 8.301982-04 0.00000E+00 0.00000E+00
852 9.28976E-01 2.03855E201 8.970600-01 8.30072E-04 0.00000.E00 0.000002E00
853 9.17824E-01 2.04093C+01 8.97085E-01 8.29455E-04 0.00000E+00 0.00000E+00
854 8.918410-01 2.04332E+01 8.970792-01 8.285042-04 0.000002+00 0.000002,00

855 8.97408E-01 2.04570E+01 8.97079E-01 8.27532E-04 0.000002+00 0.00000E+00
856 9.00859E-01 2.04825E+00 8.97083E-01 8.26575E-04 0.00000E+00 0.00000E+00
857 8.89706E-01 2.05055E+01 8.97075E-01 8.25652E204 0.00000E+00 0.00000E+00
858 9.27852E-01 2.05302E200 8.97111E-01 8 25471E-04 0.000002E00 0.000002+00
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859 9 12221E-01 2.05540E+01 8.97128E-01 8.24695E-04 0.000002E00 0.000002E00
860 8.77890E-01 2.05787E201 8.97106E-01 8.24039E-04 0.00000E 00 0.OOOOOE+00
861 9.06913E-01 2.06025E+01 8.97117E-01 8.23158E-04 0.OOOOOE 00 0.00000E+00
862 9.07860E-01 2.06263E201 8.97130E-01 8.22295E-04 0.000002E00 0.00000E.00
863 9.02653E-01 2.06500E+01 8.97136E-01 8.21365E-04 0.000002E00 0.00000E+00
864 9.23429E-01 2.06730E+01 8 97167E-01 8.20978E-04 0.00000E+00 0.OOOOOE+00
865 9.04582E-01 2.069582+01 8.97175E-01 8.20071E-04 0.000002E00 0.000002E00
866 8.95726E-01 2.07205E+01 8.97174E-01 8.19123E-04 0.00000.E00 0.00000.E00
867 9.08764E-01 2.07443E+01 8.97187E-01 8.18285E-04 0.00000.E00 0.000002E00
868 8.872582-01 2.07682E+01 8.97176E-01 8.17420E-04 0.000002E00 0.00000.E00
869 8.66767E-01 2.07920.E01 8.97140E-01 8.17230E-04 0.00000.E00 0.000002E00
870 9.38072E-01 2.08140E+01 8.97188E-01 8.17649E-04 0.00000E+00 0.00000E+00
871 8.62568E-01 2.08377E+01 8.97148E-01 8.17679E-04 0.00000E+00 0.000002E00
872 9.202812-01 2.08615E201 8.97174E-01 8.17171E-04 0.00000E+00 0.000002E00
873 9.34936E-01 2.08853E+01 8.97218E-01 8.17383E-04 0.000002.00 0.000002E00
874 9.13250E-01 2.09092E+01 8.97236E-01 8.16652E-04 0.00000E+00 0.00000E+00
875 8.47220E-01 2.09338E+01 8.97179E-01 8.17725E-04 0.000002E00 0.000002E00
876 8.80179E-01 2.09585E+01 8.97159E-01 8.17021E-04 0.00000E+00 0.00000E+00
877 8.80312E-01 2.09833E+01 8.97140E-01 8.16313E-04 0.000002E00 0.00000E+00
878 9.40622E-01 2.10062E+01 8.97190E-01 8.16891E-04 0.00000E+00 0.00000E+00
879 8.53698E-01 2.10308E+01 8.97140E-01 8.17464E-04 0.00000E+00 0.000002E00
880 8.85290E-01 2.10557E+01 8.97127E-01 8.16644E-04 0.00000E+00 0.00000E+00
881 8.62659E-01 2.10803E+01 8.97087E-01 8.16657E-04 0.00000,E00 0.00000E+00
882 8.773992-01 2.11050E+01 8.97065E-01 8.16035E-04 0.000002E00 0.00000E+00
883 8.96399E-01 2.11298E+01 8.97064E-01 8.15108E-04 0.00000E+00 0.00000E+00
884 8.85206E-01 2.11545E+01 8.97051E-01 8.14295E-04 0.00000E+00 0.00000E+00
885 9.086462-01 2.11783E+01 8.97064E-01 8.134782-04 0.00000E+00 0.00000E+00
886 9.082222-01 2.12012E+01 8.97077E-01 8.126552-04 0.00000E+00 0.00000E+00
887 9.04370E-01 2.12258E+01 8.970852-01 8.11778E-04 0.00000,E00 0.00000E+00
888 8.91415E-01 2.125072+01 8.97078E-01 8.10887E-04 0.00000E+00 0.00000E+00
889 8.79315E-01 2.12753E+01 8.97058E-01 8.10220E-04 0.00000E+00 0.000002E00
890 9.09294E-01 2.12992E+01 8.97072E-01 8.09424E-04 0.00000E+00 0.00000E+00
891 9.35346E-01 2.13220E+01 8.971152-01 8.09658E-04 0.00000E+00 0.00002E+00
892 8.637682-01 2.13467E+01 8.97078E-01 8.09616E-04 0.00000E+00 0.00000E+00
893 8.79302E-01 2.13715E+01 8.97058E-01 8.08952E-04 0.00000E+00 0.00000E+00
894 8.56139E-01 2.13952E+01 8.97012E-01 8.09346E-04 0.00000E+00 0.00000E+00
895 8.477500-01 2.142002,01 8.96957E-01 8.10319E-04 0.00000E+00 0.00000E+00
896 8.898622-01 2.144382.01 8.96949E-01 8.094512-04 0.000002.00 0.000002.00

897 8.60465E-01 2.14685E+01 8.96908E-01 8.09573E-04 0.000000E00 0.000002E00
898 9.24712E-01 2.14923E+01 8.96939E-01 8.09264E-04 0.00000E+00 0.00000E+00
899 8.65832E-01 2.15160E+01 8.96904E-01 8.091052-04 0.00000E+00 0.00000E+00
900 8.92025E-01 2.15398E201 8.96899E-01 8.08222E-04 0.00000E+00 0.00000E+00
901 8.90804E-01 2.156472+01 8.96892E-01 8.07351E-04 0.00000E+00 0.00000E+00
902 9.21082E-01 2.15875E+01 8.96919E-01 8.06901E-04 0.000002E00 0.00000E+00
903 8.89179E-01 2.16113E+01 8.96911E-01 8.06051E-04 0.000002E00 0.00000E+00
904 9.00549E-01 2.16360E+01 8.96915E-01 8.05167E-04 0.0000,E+00 0.00000E+00
905 8.83174E-01 2.16598E+01 8.96899E-01 8.04419E-04 0.00000E+00 0.00000E+00
906 8.83253E-01 2.168372+01 8.96884E-01 8.03670E-04 0.00000E+00 0.00000.E00
907 8.29947E-01 2.17083E+01 8.96810E-01 8.06182E-04 0.000000E00 0.00000.E00
908 8.53567E-01 2.173222+01 8.96763E-01 8.06705E-04 0.00000E+00 0.00000E+00
909 9.33725E-01 2.17558E+01 8.96803E-01 8.06844E-04 0.000002E00 0.00000E+00
910 9.07859E-01 2.17797E+01 8.96816E-01 8.06047E-04 0.00000E+00 0.00000.E00
911 8.69146E-01 2.180452,01 8.96785E-01 8.05735E-04 0.00000,E00 0.000002E00
912 9.33907E-01 2.18282E+01 8.96826E-01 8.05883E-04 0.000002E00 0.00000.E00
913 8.68292E-01 2.18512E+01 8.96795E-01 8.05607E-04 0.000002.00 0.00000.E00
914 8.88328E-01 2.18758E+01 8.96785E-01 8.04776E-04 0.00000E+00 0.00000.E00
915 9.14710E-01 2.18997E+01 8.96805E-01 8.04134E-04 0.00000.E00 0.00000.E00
916 8.92708E-01 2.19225E+01 8.96800E-01 8.03266E-04 0.00000E+00 0.00000.E00
917 8.72728E-01 2.19472E+01 8.96774E-01 8.02819E-04 0.00000E+00 0.00000.E00
918 9.03811E-01 2.19702E+01 8.96782E-01 8.01979E-04 0.00000E+00 0.00000.E00
919 8.74917E-01 2.19948E+01 8.96758E-01 8.01459E-04 0.00000,E00 9.000002E00
920 8.66324E-01 2.20195E+01 8.96725E-01 8.01271E-04 0.00000E+00 0.00002E+00
921 8.836172-01 2.20443E+01 8.96711E-01 8.00526E-04 0.00000E+00 0.00000E+00
922 9.22406E-01 2.20672E+01 8.96738E-01 8.00143E-04 0.00000.E00 0.00000E+00
923 8.66842E-01 2.20918E001 8.96706E-01 7.99933E-04 0.00000E+00 0.00000E+00
924 8.89395E-01 2.21157E+01 8.96698E-01 7.99104E-04 0.00000E+00 0.00000E+00
925 8.36655E-01 2.213902E01 8.96633E-01 8.00884E-04 0.00000E+00 0.90000E+00
926 8.95882E-01 2.21652+0,1 8.96632E-01 8.00017E-04 0.00000E+00 0.90000E+00
927 8.56521E-01 2.21898E+01 8.965892-01 8.003272-04 0.00000.E00 0.00000E+00
928 8.76121E-01 2.221452+01 8.96567E-01 7.99768E-04 0.00000E+00 0.00000E+00
929 8.49620E-01 2.223832+01 8.96516E-01 8.00509E-04 0.00000.E00 0.00000E+00
930 8.52140E-01 2.22630E+01 8.96468E-01 8.01074E-04 0.000000.00 0.00000E+00
931 9.00874E-01 2.22878,+01 8.96473E-01 8.00225E-04 0.00000.O00 0.00000E+00
932 9.05055E-01 2.23115E+01 8.96482E-01 7.99418E-04 0.00000E+00 0.00000E+00
933 9.16334E-01 2.23353E+01 8.96504E-01 7.98843E-04 0.00000E+00 0.00000E+00
934 8.26662E-01 2.23602E,01 8.96429E-01 8.01496E-04 0.00000E+00 0.00090,E00
935 8.64593E-01 2.23848E+01 8.96395E-01 8.01364E-04 0.00000E+00 0.00000E+00
936 8.73175E-01 2.24095E+01 8.96370E-01 8.00891E-04 0.00000E+00 0.09000E+00
937 8.66541E-01 2.24342E+01 8.963382-01 8.006702-04 0.00000E+00 0.0000.E+00
938 8.98576E-01 2.24572E+01 8.96340E-01 7.99818E-04 0.00006E+00 0.09000E+00
939 8.942202-01 2.24810E.01 8.96338E-01 7.98967E-04 0.00000E+00 0.090006E00
940 9.231320-01 2.25047E+01 8.96366E-01 7.98626E-04 0.00000.E00 0.09000E+00
941 8.92493E-01 2.25285E+01 8.96362E-01 7.97785E-04 0.00000E+00 0.00000.E00
942 8.71159E-01 2.25523E201 8.96335E-01 7.97387E-04 9.00000,E00 0.000002E00
943 9.16876E-01 2.25762E201 8.96357E-01 7.96838E-04 0.00000E+00 0.00000E+00
944 8.93818E-01 2.260002,01 8.96355E-01 7.95996E-04 0.00000E+00 0.00000E+00
945 9.11905E-01 2.26237E÷01 8.96371E-01 7.95323E-04 0.00000E+00 0.00000.E00
946 8.747712-01 2.264850,01 8.96348E-01 7.948090-04 0.00000E+00 0.00000.E00
947 9.16302E-01 2.26713E+01 8.96369E-01 7.94249E-04 0.00000E+00 0.00000.E00
948 8.71349E-01 2.26952E+01 8.96343E-01 7.93849E-04 0.00000E+00 9.0000.E+00
949 8.56971E-01 2.27180E+01 8.96301E-01 7.94100E-04 0.00000E+00 9.00000.E00
950 8.88669E0-1 2.27418E+01 8.96293E-01 7.93302E-04 0.00000E+00 0.0000.E.00
951 8.90950E201 2.27657E+01 8.96288E-01 7.92486E-04 0.00000E+00 0.00900.E00
952 9.28767E-01 2.278952+01 8.96322E-01 7.92389E-04 0.0000.E+00 0.00000.E00
953 8.589532-01 2.28132E+01 8.96283E-01 7.92530E-04 0.90009.E00 0.90000E+00
954 9.59375E-01 2.28370E+01 8.96349E-01 7.944662-04 0.90000E+00 0.90000E+00
955 8.57345E-01 2.28608E+01 8.96308E-01 7.94687E-04 0.00000.E00 0.00000E+00
956 9.13339E-01 2.28837E+01 8.96326E-01 7.94054E-04 0.00000.E00 0.00000E+00
957 9.04645E-01 2.29075E+01 8.96334E-01 7.93270E-04 0.00000.E00 0.00000E+00
958 9.21641E-01 2.29313E+01 8.963610-01 7.92802E-04 0.0000.E+00 0.00000E+00
959 8.776212-01 2.295521E01 8.96341E-01 7.92295E-04 0.00000.E00 0.00000E+00
960 9.044172-01 2.29798E+01 8.96350E-01 7.91512E-04 0.00000E+00 0.00000E+00
961 8.915682-01 2.30045+0.1 8.96345E-01 7.90702E-04 0.00000E+00 0.00000E+00
962 9.215662-01 2.30283E201 8.96371E-01 7.90315E-04 0.00000E+00 0.00000E+00
963 8.82102E-01 2.30530E0,1 8.96356E-01 7.89632E-04 0.00000E+00 0.00000E+00
964 8.66841E-01 2.30778E+01 8.963262-01 7.89407E-04 0.09000E+00 0.00090E+00
965 9.07051E-01 2.31025E+01 8.963372-01 7.88666E-04 0.00000.E00 0.00902E+00
966 9.17604E-01 2.31272E+01 8.963592-01 7.88156E-04 0.00000E+00 0.00902E+00
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967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987
988
989
990
991
992
993
994
995
996
997
998
999

1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
I011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074

8.55027E-01
8.85794E-01
8.90583E-01
8.84951E-01
8.98120E-01
9.26559E:01
8.53054E-01
8.45202E-01
8.92275E-01
8.96983E-01
9.23888E-01
9.03130E-01
8.89610E00 1
q.08651E-01
9.23001E-01
9. 34685E0-01
8.80812E-01
8.90980E-01
8.89848E-01
9.14138E-01
9.17277E-01
9.20812E-01
8.90277E-01
8.61549E-01
9.06464E-01
8.764280-01
8.981590-01
8.77262E-01
8.86444E-01
9.29766E-01
9.17535E-01
9.15832E-01
9.35707E-01
8.65155E-01
8.84044E-01
8.68562E-01
8.88865E-01
8.80088E-01
8.86939E-01
9.02762E-01
8.64564E-01
9.00696E-01
9.00350E-01
9.00566E-01
8.91664E-0 1
8.97271E-01
9.16475E-01
8.97566E-01
8.86673E-01
8.87857E-01
9.22095E-01
9.01253E-01
9.23257E-01
8.96923E'01
8.97407E-01
9.07315E-01
8.955720-01
9.07718E-01
9.02544E-01
8.94517E-01
8.87744E-01
8.917790E01
8.81953E-01
8.91379E-01
8.976790-01
8.77777E-01
8.83846E-01
8.79761E-01
8.979910-01
8.89629E-01
8.66763E-01
8.84214E-01
9.15908E-01
9.21075E-01
8.55317E-01
8.96144E-01
9.08740E-01
8.51237E-01
8.96748E-01
8.54888E-01
8.85638E-01
8.88498E-01
9.04067E-01
8.65492E-01
8.89499E-01
8.95148E-01
9.21011E001
8.79649E-01
8.94670E-01
9.09842E-01
9.12909E-01
9.31263E001
9.05228E-01
9.40803E-01
8.74881E-01
9.05753E-01
8.88956E-01
9.42077E-01
9.24862E-01
8.556772-01
8.85195E-01
8.49246 E01
8.85453E-01
8.44168E-01
9.04609E201
8.84240E-01
8.44388E-01
8.84394E-01

2.31520E001 8,96316E-01
2.31757E,01 8.96305E-01
2.319950E01 8.96299E-01
2.32225E+01 8.96287E-01
2.32462E.01 8.96289E-01
2.32692E+01 8.96320E-01
2.32928E+01 8.96276E-01
I.33185E+01 8.96223E-01
2.33423E+01 8.96219E-01
2.33652E+01 8.96220E-01
2.33900E+01 8.96248E-01
2.34128E+01 8.96256E-01
2.34367E+01 8.96249E-01
2.34605E÷01 8.96261E-01
2.34852E001 8,96289E-01
2.35090E+01 8.96328E-01
2.353280+01 8.96312E-01
2.35557E+01 8.96307E-01
2.35803E001 8.96300E-01
2.36032E+01 8.96318E-01
2.36280E+01 8.96339E-01
2.36508E.01 8.96364E-01
2.36755E.01 8.96358E-01
2.36993E.01 8.96323E-01
2.37222E+01 8.96333E-01
2.37460E+01 8.96313E-01
2.37708E+01 8.96315E-01
2.37937E+01 8.96296E-01
2.38193E+01 8.96286E-01
2.38422E+01 8.96319E-01
2.38642E+01 8.96341E-01
2.38870E+01 8.96360E-01
2.39108E+01 8.96400E-01
2.39337E+01 8.96369E-01
2.39567E+01 8.96356E-01
2.39813E001 8.96328E-01
2.40052E001 8.963212-01
2.40288E+01 8.96305E-01
2.40527E+01 8.96295E-01
2.40765E+01 8.96302E-01
2.41012E+01 8.96270E-01
2.41250E001 8.96275E-01
2.41497E+01 8.96279E-01
2.41735E+01 8.96283E-01
2.41973E+01 8.96278E-01
2.42230E+01 8.96279E-01
2.42458E+01 8.96299E-01
2.42707E+01 8.96301E-01
2.42943E+01 8.96291E-01
2.43173E+01 8.96283E-01
2.43410E+01 8.96308E-01
2.43648E001 8.96313E-01
2.43897E+01 8.96340E-01
2.44125E+01 8.96340E-01
2.44363E+01 8.96341E-01
2.44592+001 8.96352E-01
2.44838E+01 8.96351E-01
2.45087E+01 8.96362E-01
2.45323E+01 8.96368E-01
2.45553E+01 8.96367E-01
2.45800E+01 8.96358E-01
2.46038E+01 8.96354E-01
2.46277E+01 8.96340E-01
2.46523E+01 8.96335E-01
2.46762E+01 8.96336E-01
2.47000E+01 8.96318E-01
2.47247E+01 8.96306E-01
2.47475E+01 8.96290E-01
2.47713E+01 8.96292E-01
2.47952E+01 8.96285E-01
2.48180E001 8.96257E-01
2.48437E+01 8.96245E-01
2.48683E+01 8.96264E-01
2.48922E+01 8.96288E-01
2.49168E+01 8.96248E-01
2.49407E+01 8.96248E-01
2.49645E+01 8.96260E-01

.49883E001 8.962170-01

2.50130E+01 8.96218E-01
2.50377E+01 8.96178E-01
2.50625E+01 8.96168E-01
2.50872E+01 8.96161E-01
2.51118E+01 8.96168E-01
2.51365E+01 8.96139E-01
2.51595E+01 8.96133E-01
2.51833E+01 8.96132E-01
2.52070E+01 8.96155E-01
2.52300E+01 8.96140E-01
2.52538E+01 8.96138E-01
2.52775E+01 8.96151E-01
2.53023E+01 8.96167E-01
2.53242E+01 8.96200E001
2.53480E+01 8.96209E-01
2.53710E+01 8.96251E-01
2.53947E+01 8.96231E-01
2.54177E+01 8.96240E-01
2.54413E+01 8.96233E-01
2.54643E+01 8.96276E-03
2.54882E+01 8.96303E-01
2.55118E+01 8.96265E001
2.55357E+01 8.962542-01
2.55595E+01 8.96210E-01
2.55842E+01 8.96200E-01
2.56080E+01 8.96152E-01
2.56327E001 8.96159E-01
2.5656SE:01 8.96148E-01
2.56803E001 8.96100E-01
2.57042E+01 8.96089E-01

7.88503E-04 0,00000E+00 0.00000E+00
7.87761E-04 0.000000+00 0.00000E+00
7.86969E-04 0.00000E+00 0.00000,E00
7.86243E-04 0.00000+E00 0.00000E+00
7.85433E-04 0.00000E+00 0.00000E+00
7.85243E-04 0.00000E+00 0.00000E+00
7.85699E-04 0.00000E+00 0.00000E+00
7.86647E-04 0.00000E+00 0.00000,E00
7.85848E-04 0.600000E00 0.00000,E00
7.85041E-04 0.00000.E00 0.00000.E00
7.84749E-04 0.00000.E00 0.00000E000
7.83976E-04 0.00000E.00 0.00000E+00
7.83203E-04 0.00000.E00 0.00000E+00
7.82505E-04 0.000000+00 0.00000E+00
7.82182E-04 0.00000.E00 0.000000+00
7.82365E-04 0.00000E+00 0.00000E+00
7.81727E-04 0.00000E+00 0.00000E+00
7.80950E-04 0.00000E+00 0.00000E+00
7.80182E-04 0.00000E+00 0..00000E+00
7.79600E-04 0.00000.E00 0.00000E+00
7.79099E-04 0.00000E+00 0.00000E+00
7.78704E-04 0.00000+E00 0.00000E+00
7.77939E-04 0.00000E+00 0.00000E+00
7.77949E-04 0.00000.E00 0.00000E.00
7.77230E-04 0.00000+E00 0.00000E+00
7.76705E-04 0.00000E÷00 0.00000E+00
7.75923E-04 0.00000E+00 0.00000E+00
7.75378E-04 0.00000E÷00 0.00000E+00
7.74660E-04 0.00000.E00 0.00000E+00
7.74613E-04 0.00000+E00 0.00000+E00
7.741280-04 0.00000E÷00 0.00000,E00
7.73598E-04 0.00000E÷00 0.00000E+00
7.73829E-04 0.00000E÷00 0.00000E+00
7.73687E-04 0.00000,E00 0.00000E+00
7.73010E-04 0.00000+E00 0.00000E+00
7.72737E-04 0.00000+E00 0.00000E+00
7.72001E-04 0.00000E÷00 0.00000E+00
7.71400E-04 0.00000.E00 0.00000E+00
7.70687E-04 0.00000E+00 0.00000E+00
7.69946E-04 0.00000.E00 0.00000E+00
7.69827E-04 0.00000E+00 0.00000E+00
7.69074E-04 0.00000E+00 0.00000E+00
7.68321E-04 0,00000E+00 0.00000E+00
7.67570E-04 0.00000,E00 0.00000E+00
7.66823E-04 0.00000.E00 0.000000+00
7.66064E-04 0.00000E.00 0.00000E+00
7.65566E-04 0.00000E+00 0.00000E+00
7.64810E-04 0.00000.E00 0.00000E+00
7.64114E-04 0.00000,E00 0.00000E+00
7.63406E-04 0.00000E÷00 0.00000E+00
7.63077E-04 0.00000E÷00 0.00000E+00
7.62341E-04 0.00000,E00 0.00000E+00
7.62052E-04 0.00000,E00 0.00000+E00
7.61303E-04 0.00000,E00 0.00000E+00
7.60556E-04 0.00000,E00 0.00000.E00
7.59886E-04 0.00000E+00 0.00000E+00
7.59142E-04 0.00000E+00 0.00000.E00
7.58481E-04 0.00000E+00 0.00000O.00
7.57763E-04 0.00000E+00 0.00000.E00
7.57025E-04 0.00000,E00 0.00000E+00
7.56332E-04 0.00000,E00 0.00000E+00
7.55608E-04 0.00000.E00 0.00000E+00
7.55002E-04 0.00000.E00 0.00000E+00
7.54283E-04 0.00000E.00 0.00000E+00
7.53551E-04 0.00000,E00 0.00000E+00
7.53034E-04 0.00000E÷00 0.00000E+00
7.52401E-04 0.00000E+00 0.00000E+00
7.51842E-04 0.00000E+00 0.00000E+00
7.51116E-04 0.00000,E00 0.00000E+00
7.50417E-04 0.00000E+00 0.00000E+00
7.50234E-04 0.000000+00 0.00000E+00
7.49600E-04 0.00000E÷00 0.00000E+00
7.49116E-04 0.00000E÷00 0.00000.E00
7.48776E-04 0.00000,E00 0.00000.E00
7.49094E-04 0.00000E+00 0.00000E+00
7.48373E-04 0.00000E+00 0.00000E+00
7.47750E-04 0.00000,E00 0.00000E+00
7.48281E-04 0.00000E.00 0.00000E+00
7.47563E-04 0.00000.E00 0.00000E+00
7.47895E-04 0.00000E+00 0.00000E+00
7.47247E-04 0.00000,E00 0.00000E+00
7.46568E-04 0.00000E+00 0.00000E+00
7.45893E-04 0.00000E+00 0.00000E+00
7.45756E-04 0.00000_E00 0.00000E+00
7.45071E-04 0.00000E÷00 0.00000E+00
7.44362E-04 0.00000E+00 0.00000E+00
7.44030E-04 0.00000E+00 0.00000.E00
7.43488E-04 0.00000,E00 0.00000E+00
7.42783E-04 0.00000E+00 0.00000E+00
7.42192E-04 0.00000.E00 0.00000E+00
7.41658E-04 0.00000.E00 0.00000.E00
7.41701E-04 0.00000E+00 0.00000E+00
7.410482-04 0.00000.E00 0.00000E+00
7.41546E-04 0.00000,E00 0.00000E+00
7.41120E-04 0.00000+E00 0.00000E+00
7.40475E-04 0.00000.E00 0.00000E+00
7.39809E-04 0.00000E+00 0.00000E+00
7.40371E-04 0.00000E÷00 0.00000.E00
7.40163E-04 0.00000E+00 0.00000+E00
7.40452E-04 0.00000E+00 0.00000.E00
7.39830E-04 0.00000,E00 0.00000.E00
7.40450E-04 0.00000E+00 0.00000.E00
7.39824E-04 0.00000E+00 0.00000.E00
7.40735E-04 0.00000E+00 0.00000.E00
7.40084E-04 0.00000E+00 0.00000E+00
7.39476E-04 0.00000.E00 0.00000E+00
7.40364E-04 0.00000.E00 0.00000E+00
7.39754E-04 0.00000E+00 0.00000E+00
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1075 8.84275E-01 2.57280E+01 8.96078E-01 7.39146E-04 0.00000E+00 0.00000E+00
1076 8.82604E201 2.57527E+01 8.96066E-01 7.38564E-04 0.000002.00 0.00000E200
1077 9.012552-01 2.57755E+01 8.96070E-01 7.378922-04 0.000002+00 0.000002+00
1078 9.15737E-01 2.57993E+01 8.960892-01 7.37433E-04 0.020022+00 0.00000.E00
1079 8.98836E-01 2.58232E+01 8.96091E-01 7.36752E-04 0.00000.E00 0.000002E00
1080 8.66644E-01 2.58478E+01 8.96064E-01 7.365752-04 0.00002E+00 0.000002E00
1081 8.58190E-01 2.58725E201 8.96029E-01 7.36729E-04 0.00000E+00 0.00000E+00
1082 8.92714E-01 2.589732+01 8.960262-01 7.36053E-04 0.000002+00 0.000002+00
1083 8.548822-01 2.59212E+01 8.959882-01 7.363562-04 0.00000E+00 0.00000E+00
1084 9.02746E-01 2.59448E+01 8.095994-01 7.35702E-04 0.00000E+00 0.00000E+00
1085 9.08642E-01 2.59678E+01 8.960060-01 7.30110E-04 0.000002E00 0.00000E+00
1086 8.88831E-01 2.599172+01 8.95999E001 7.34466E-04 0.00000E+00 0.00000E+00
1087 9.28360E-01 2.60145E+01 8.96029E-01 7.34395E-04 0.00000+E00 0.00000E+00
1088 8.893072-01 2.60392E+01 8.96023E-01 7.33744E-04 0.00000E+00 0.000002+00
1089 9.13454E-01 2.60630E+01 8.960390-01 7.33244E-04 0.00000E+00 0.00000E+00
1090 9.16673E-01 2.60868E+01 8.960582-01 7.32816E-04 0.00000E+00 0.000002+00
1091 8.744912-01 2.61097E+01 8.960382-01 7.32410E-04 0.00000+E00 0.000002+00
1092 0.016900201 2.61335E+01 8.96043E-01 7.31756E-04 0.00000E+00 0.00000E+00
1093 8.46123E201 2.61582E+01 8.959972-01 7.32516E-04 0.00000.E00 0.000002+00
1094 9.08212E-01 2.618202+01 8.960082-01 7.31930E-04 0.000002+00 0.000002.00
1095 8.98488E-01 2.620582+01 8.96011E201 7.31264E-04 0.000002+00 0.00000+E00
1096 9.09170E-01 2.622872+01 8.96023E201 7.30694E-04 0.00000E+00 0.00000+E00
1097 8,906990-01 2.62533E+01 8.96018E-01 7.30042E-04 0.00000+E00 0,000002E00
1098 8.816842-01 2.62763E+01 8.96005E-01 7.294932-04 0.00000E+00 0.00000+E00
1099 8.94330E-01 2.63010E+01 8.96003E-01 7.28830E-04 0.00000E+00 0.00000+E00
1100 8.61453E-01 2.63257E+01 8.95972E-01 7.28845E-04 0.00000E+00 0.000002+00
1101 8.77511E-01 2.63495E+01 8.095955-01 7.28375E-04 0.00000E+00 0.00000+E00
1102 8.965742-01 2.637332+01 8.95956E-01 7.27713E-04 0.000002+00 0.000002+00
1103 8.74184E-01 2.63980E+01 8.95936E501 7.27321E-04 0.00000÷+00 0.00000E+00
1104 8.784852-01 2.642182+01 8.95920E-01 7.26833E-04 0.000002+00 0.00000E+00
1105 9.013302-01 2.644652+01 8.95925E-01 7.26102E-04 0.00000E+00 0.00000+E00
1106 9.348872-01 2.64703E+01 8.959602-01 7.26302E-04 0.00000+E00 0.00000E+00
1107 8.93618E-01 2.64942E+01 8.95958E-01 7.25735E-04 0.00000E+00 0.00000E+00
1108 9.027502-01 2.65170E+01 8.95964E-01 7.25105E-04 0.00000+E00 0.00000E+00
1109 9.189992-01 2.65408E+01 8.95985E-01 7.24748E-04 0.000002+00 0.00000+E00
1110 8.98118E-01 2.656372+01 8.95987E-01 7.240972-04 0.00000E+00 0.00000E+00
1111 8.98897E-01 2.658752+01 8.95989E-01 7.23448E-04 0.00000E+00 0.00000E+00
1112 9.08947E-01 2.661132+01 8.96001E-01 7.22890E-04 0.00000+E00 0.000002+00
1113 9.26974E-01 2.66352E+01 8.96029E-01 7.22777E-04 0.000002+00 0.00000E+00
1114 8.719052-01 2.66590E+01 8.96007E-01 7.224532-04 0.00000E+00 0.00000+E00
1115 8.96963E-01 2.66827E+01 8.96008E-01 7.21804E-04 0.00000E+00 0.00000E.00
1116 8.71165E-01 2.67057E+01 8.95986E-01 7.215002-04 0.00002E+00 0.00000+E00
1117 8.903112-21 2.67295E+01 8.95981E-01 7.208712-04 0.000002+00 0.000002+00
1118 8.995182-01 2.675422+01 8.95984E201 7.20232E-04 0.00000+E00 0.000002+00
1119 8.91354E-01 2.67780E+01 8.95980E-01 7.19599E-04 0.00000E+00 0.00000E+00
1120 9.173472-01 2.68017E+01 8.95099E-01 7.19209E-04 0.000002+00 0.000062+00
1121 8.77721E-01 2.682552+01 8.959832-01 7.18751E-04 0.000002+00 0.000002+00
1122 9.00307E-01 2.68485E201 8.95986E-01 7.18120E-04 0.000002+00 0.000022+00
1123 8.690852-01 2.68713E+01 8.95962E-01 7.178802-04 0.000002+00 0.000002+00
1124 8.692002E01 2.68952E+01 8.95939E-01 7.176362-04 0.00000E+00 0.00000E+00
1125 9.318932-01 2.69180E+01 8.95971E-01 7.177112-04 0.00000E+00 0.00000E+00
1126 9.03385E-01 2.69427E+01 8.959772-01 7.171032-04 0.00000E+00 0.00000E+00
1127 8.590362-01 2.69665E+01 8.95944E-01 7.172172-04 0.000002+00 0.00000+E00
1128 9.041522-01 2.69903E+01 8.95952E-01 7.16617E-04 0.000002+00 0.000002+00
1129 9.12474E-01 2.70132E+01 8.959066-01 7.16131E-04 2.00000E+00 0.00000E+00
1130 8.609952-01 2.70378E+01 8.959352-01 7.16167E-04 0.000002+00 0.00002E+00
1131 8.716722-01 2.70627E+01 8.95914E-01 7.158552-04 0.022002+00 0.00000E+00
1132 9.26681E-01 2.70865E+01 8.85941E-01 7.15740E-04 0.000002+00 0.000002+00
1133 8.940162-01 2.71102E+01 8.95939E-01 7.15109E-04 0.000002+00 0.00000E+00
1134 8.934602-01 2.71350E+01 8.959372-01 7.144802-04 0.000002+00 0.00000E+00
1135 9.08239E-01 2.71578E+01 8.95948E-01 7.13932E-04 0.00000E+00 0.00000E+00
1136 8.627592-01 2.718252+01 8.959192-01 7.13902E-04 0.00000E+00 0.00000E+00
1137 8.771502-01 2.720632+01 8.959022-01 7.13464E-04 0.00000E+00 0.00000E+00
1138 9.162012-01 2.72302E+01 8.95920E-01 7.13060E-04 0.000002+00 0.000002+00
1139 9.280772-01 2.72522E+01 8.959482-01 7.129942-04 0.00000E+00 0.00000E+00
1140 9.15704E-01 2.72768E+01 8.959662-01 7.12579E-04 0.000002.00 0.00000E+00
1141 8.83411E-01 2.729972+01 8.959552-01 7.120395-04 0.00000E+00 0.00000E+00
1142 8.69228E-01 2.73263E+01 8.959312-01 7.11800E-04 0.00000E+00 0.000202+00
1143 8.85366E-01 2.73492E+01 8.95922E-01 7.112362-04 0.00000+E00 2.00000E+00
1144 8.86207E-01 2.73738E+01 8.95914E-01 7.106642-04 0.00000E+00 0.20000+E00
1145 9.06083E-01 2.73968E+01 8.95922E-01 7.10098E-04 0.00002E+00 0.00000E+00
1146 8.851982-01 2.742152+01 8.959132-01 7.09539E-04 0.00002E+00 0.00000E+00
1147 9.09287E-01 2.74443E+01 8.959252-01 7.090152-04 0.00002E+00 0.000202+00
1148 9.23632E-01 2.74682E+01 8.95949E-01 7.08809E-04 0.00000E+00 0.00000E+00
1149 9.00286E-01 2.74920E+01 8.959532-01 7.08200E-04 0.00000E+00 0.000002+00
1150 8.69474E-01 2.751672+01 8.959302-01 7.07959E-04 0.00000E+00 0.00000E+00
1151 8.509412-01 2.75395E+01 8.95891E-01 7.08426E-04 0.00000E+00 0.00000E+00
1152 8.597342-01 2.756522+01 8.95859E-01 7.085072-04 0.00000+E00 0.000002+00
1153 8.876152-01 2.75890E+01 8.95852E-01 7.079282-04 0.000002+00 0.00000+E00
1154 8.409252-01 2.76128E+01 8.95804E-01 7.08918E-04 0.00000E+00 0.00000+E00
1155 8.685542-01 2.76367E+01 8.95781E-01 7.086972-04 0.000002+00 0.000002+00
1156 9.28105E-01 2.76595E+01 8.95809E-01 7.08637E-04 0.20000E+00 0.00000+E00
1157 8.835942-01 2.76833E+01 8.957982-01 7.08102E-04 0.20000E+00 0.00000E+00
1158 9.123992-01 2.77062E+01 8.958122-01 7.07635E-04 0.20002E+00 0.00000E+00
1159 9.172832-01 2.77290E+01 8.95831E-01 7.07266E-04 2.000002+00 0.000002+00
1160 8.97163E-01 2.77520E+01 8.95832E-01 7.06656E-04 2.000022+00 0.000002+00
1161 9.029692-01 2.777572+01 8.95838E-01 7.06073E-04 0.000002+00 0.00000+E00
1162 8.64871E-01 2.779952+01 8.95812E-01 7.05969E-04 0.00002E+00 0.00000E+00
1163 8.51225E-01 2.782432+01 8.957732-01 7.064052-04 0.00000E+00 0.000002+00
1164 9.14045E-01 2.784802+01 8.95789E-01 7.05972E-04 0.000002+00 0.00000E+00
1165 9.021960-01 2.78710E+01 8.95794E-01 7.05386E-04 0.00000E+00 0.00000E+00
1166 8.64393E-01 2.78948E+01 8.95767E-01 7.05296E-04 0.00000E+00 0.00000+E00
1167 8.724842-01 2.791852+01 8.95747E-01 7.04974E-04 0.000002+00 0.00000E+00
1168 9.08082E-01 2.794152+01 8.95758E-01 7.04449E-04 0.000002+00 0.000002+00
1169 8.61882E-01 2.79662E+01 8.95729E-01 7.044432-04 0.02002E+00 0.0000+E+00
1172 8.853252-01 2.799002+01 8.957202-01 7.03896E-04 0.022002+00 0.000002+00
1171 8.91575E-01 2.80128E+01 8.95717E-01 7.033032-04 0.000002+00 0.O0000E+00
1172 8.730482-01 2.80367E+01 8.956972-01 7.02968E-04 0.020002+00 0.000002+00
1173 8.626562-01 2.805952+2:0 8.956692-01 7.02934E-04 0.00000+E00 0.00000E+00
1174 8.58240E-01 2.808522+01 8.956372-01 7.03060E-04 0.00000E+00 0.000002+00
1175 9.06722E-01 2.81090E+01 8.95646E-01 7.02524E-04 0.00000E+00 0.00000+E00
1176 9.05635E-01 2.813282+01 8.95655E-01 7.01977E-04 0.000002+00 0.00000E+00
1177 9.414492-01 2.81557E+01 8.95094E-01 7.02461E-04 0.000002+00 0.000002+00
1178 8.96015E-01 2.81785E+01 8.95694E-01 7.01863E-04 0.000002+00 0.00000E+00
1179 9.18680E-01 2.81033E+01 8.957142-01 7.01539E-04 0.00000+E00 0.00000E+00
1180 9.09530E-01 2.822702+01 8.95725E-01 7.01041E-04 0.00000+E00 0.000000+00
1181 9.221572-01 2.82518E+01 8.957482-01 7.00805E-04 0.000002+00 0.00000E+00
1182 9.17719E-01 2.82755E+01 8 95767E-01 7.00458E-04 0.00000+E00 0.000002+00
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1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1022
1203

8.68359E-01
9.04160E-01
9.23835E-01
9.16994E-01
9.204462-01
9.08031E-01
9.27445E-01
8.84641E-01
9.12230E-01
9.27426E-01
8. 89833E-01
9.27713E-01
9.524182-01
8.74577E-01
8.51631E-01
8.98460E-01
8.77306E-01
9.21877E-01
8.84406E-01
9.26636E-01
9.09364E-01

2.82993E+01
2.83232E+01
2.83470E+01
2. 83708E+01
2.83955E+01
2.84183E +01
2.84422E201
2.84668E+01
2.84917E+01
2.85145E+01
2.85373E+01
2.85603E+01
2.85840E+01
2.86078E+01
2.86317E+01
2.86555E.01
2.86802E+01
2.87040E+01
2.87287E+01
2.87517E+01
2.87753E+01

8.95743E2-01
8.95750E-01
8.95774E-01
8.95792E-0 1
8.95813E-01
8.95823E-01
8.95850E-01
8.95840E-01
8.95854E-01
8.95881E-01
8.95876E-01
8.95902E-01
8.95950E-01
8.95932E-01
8.95895E-01
8.95897E-01
8.95881E-01
8.95903E-01
8.95893E-01
8.95919E021
8.95930E-01

7.00250E-04
6.99693E-04
6.99504E-04
6.99143E-04
6.98863E-04
6.983492-04
6.98269E-04
6.97745E-04
6.97294E-04
6.97213E-04
6.96645E-04
6.96573E-04
6.97599E-04
6.97245E-04
6.976472-04
6.97066E-04
6.96657E-04
6.96413E-04
6.95898E-04
6.95790E-04
6.95300E-04

0.00000E+00
9.00000E+00
0.00000E+00
0.00002E+00
0.00000E+00
0.00000E+00
0O.0000E+00
0O.0000E+00
0O.0000E+00
0O.0000E+00
0.000000+00
0.00000E+00
0.00000E+00
0.00000E+00
0.50000E+00
0.00000E+00
0.00000E+00
0.0000OE+00
0O.0000E+00
0.000002E00
0.00000E+00

0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0O.0000E+00
0.00000E+00
0.00000E+00
0O.0000E+00
0.00000E+00
0.00000E+00
0.000000E+00
0.000000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00

KENIO MESSAGE NUMBER K5-123

NAC International

EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.
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LIFETIME = 1.45824E-04 + OR - l,69663E-07 GENERATION TIME = 9.91010E-05 + OR - 1.05326E-07
NU BAR = 2.41915E+00 + OR - 3.80479E-06 AVERAGE FISSION GROUP = 2.45928E.01 * OR - 2.26697E-03

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION = 3.06273E-02 + OR - 6.87042E-05

NO. OF INITIAL
GENERATIONS

SKIPPED

3

4

6

7

8

9

10

11

12

17

22

27

32

37

42

47

52

57

62

67

72

77

82

87

92

AVERAGE
K-EFFECTIVE

0.89596 + OR

0.89597 + OR

0.89596 + OR

0.89594 . OR

0.89592 + OR

0.89591 ÷ OR

0.89589 + OR

0.89587 + OR

0.89587 + OR

0.89590 + OR

0.89583 + OR

0.89583 + OR

0.89588 + OR

0.89587 . OR

0.89587 + OR

0.89592 + OR

0.89588 + OR

0.89588 + OR

0.89585 + OR

0.89590 + OR

0.89586 + OR

0.89580 * OR

0.89584 + OR

0.89590 + OR

0.89588 + OR

0.89594 + OR

DEVIATION

0.00070

0.00070

0.00070

0.00070

0.00070

0.00070

0.00070

0.00070

0.00070

0.00070

0.00070

0.00070

0.00070

0.00070

0.00070

0.00071

0.00071

0.00071

0.00071

0.00071

0.00071

0.00071

0.00072

0.00072

0.00072

0.00072

67 PER CENT
CONFIDENCE INTERVAL

0.89526 TO 0.89665

0.89528 TO 0.89667

0.89527 TO 0.89666

0.89524 TO 0.89664

0.89523 TO 0.89662

0.89522 TO 0.89661

0.89519 TO 0.89659

0.89517 TO 0.89657

0.89517 TO 0.89657

0.89520 TO 0.89660

0.89513 TO 0.89653

0.89513 TO 0.89653

0.89518 TO 0.89658

0.89517 TO 0.89658

0.89517 TO 0.89657

0.89522 TO 0.89663

0.89517 TO 0.89658

0.89517 TO 0.89659

0.89514 TO 0.89656

0.89519 TO 0.89661

0.89515 TO 0.89658

0.89508 TO 0.89651

0.89512 TO 0.89655

0.89518 TO 0.89662

0.89516 TO 0.89660

0.89522 TO 0.89667

95 PER CENT
CONFIDENCE INTERVAL

0.89457 TO 0.89735

0.89458 TO 0.89736

0.89457 TO 0.89736

0.89455 TO 0.89733

0.89453 TO 0.89732

0.89452 TO 0.89731

0.89450 TO 0.89729

0.89447 TO 0.89727

0.89447 TO 0.89726

0.89450 TO 0.89730

0.89443 TO 0.89722

0.89443 TO 0.89723

0.89448 TO 0.89728

0.89447 TO 0.89728

0.89446 TO 0.89728

0.89451 TO 0.89734

0.89446 TO 0.89729

0.89446 TO 0.89730

0.89443 TO 0.89727

0.89447 TO 0.89733

0.89443 TO 0.89729

0.89437 TO 0.89723

0.89440 TO 0.89727

0.89446 TO 0.89734

0.89444 TO 0.89732

0.89450 TO 0.89739

99 PER CENT
CONFIDENCE INTERVAL

0.89387 TO 0.89804

0.89388 TO 0.89806

0.89388 TO 0.89805

0.89385 TO 0.89803

0.89383 TO 0.89801

0.89382 TO 0.89801

0.89380 TO 0.89798

0.89378 TO 0.89796

0.89377 TO 0.89796

0.89380 TO 0.89799

0.89373 TO 0.89792

0.89374 TO 0.89793

0.89378 TO 0.89798

0.89376 TO 0.89799

0.89376 TO 0.89798

0.89380 TO 0.89804

0.89375 TO 0.89800

0.89375 TO 0.89801

0.89372 TO 0.89798

0.89376 TO 0.89804

0.89372 TO 0.89801

0.89365 TO 0.89794

0.89369 TO 0.89799

0.89374 TO 0.89806

0.89372 TO 0.89804

0.89378 TO 0.89811

NUMBER OF
HISTORIES

1200000

1199000

1198000

1197000

1196000

1195000

1194000

1193000

1192000

1191000

1186000

1181000

1176000

1171000

1166000

1161000

1156000

1151000

1146000

1141000

1136000

1131000

1126000

1121000

1116000

1111000
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NO. OF INITIAL
GENERATIONS

SKIPPED

97

102

107

112

117

122

127

132

137

142

147

152

157

162

167

172

177

182

187

192

197

202

207

212

217

222

227

AVERAGE
K-EFFECTIVE

0.89589

0.89584

0.89577

0.89577

0.89578

0.89571

0.89584

0.89590

0.89592

0.89592

0.89600

0.89593

0.89584

0.89583

0.89583

0.89586

0.89578

0.89584

0.89581

0.89592

0.89590

0.89589

0.89595

0.89593

0.89597

0.89601

0.89601

+ OR

" OR

* OR

+ OR

" OR

" OR

+ OR

+ OR

" OR

" OR

+ OR

+ OR

" OR

" OR

+ OR

+ OR

+ OR

" OR

" OR

" OR

+ OR

" OR

" OR

4 OR

" OR

+ OR

+ OR

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

0.00072 0.89517 TO 0.89662

0.00073 0.89511 TO 0.89656

0.00073 0.89504 TO 0.89650

0.00073 0.89504 TO 0.89650

0.00073 0.89504 TO 0.89651

0.00073 0.89498 TO 0.89645

0.00073 0.89511 TO 0.89658

0.00074 0.89516 TO 0.89663

0.00074 0.89518 TO 0.89665

0.00074 0.89518 TO 0.89666

0.00074 0.89526 TO 0.89674

- 0.00074 0.89519 TO 0.89668

0.00075 0.89009 TO 0.89658

0.00075 0.89508 TO 0.89658

0.00075 0.89508 TO 0.89658

0.00075 0.89511 TO 0.89661

0.00076 0.89502 TO 0.89654

0.00076 0.89508 TO 0.89660

0.00076 0.89505 TO 0.89657

0.00076 0.89515 TO 0.89668

0.00076 0.89513 TO 0.89666

0.00076 0.89512 TO 0.89665

0.00077 0.89518 TO 0.89672

0.00077 0.89516 TO 0.89670

0.00077 0.89520 TO 0.89675

0.00077 0.89523 TO 0.89678

0.00077 0.89524 TO 0.89678

95 PER CENT
CONFIDENCE INTERVAL

0.89445 TO 0.89734

0.89438 TO 0.89729

0.99432 TO 0.89722

0.89431 TO 0.89723

0.89431 TO 0.89724

0.89425 TO 0.89718

0.89438 TO 0.89731

0.89443 TO 0.89737

0.89444 TO 0.89739

0.89444 TO 0.89740

0.89451 TO 0.89748

0.89444 TO 0.89742

0.89434 TO 0.89733

0.89433 TO 0.89733

0.89433 TO 0.89733

0.89430 TO 0.89737

0.89426 TO 0.89729

0.89432 TO 0.89736

0.89429 TO 0.89733

0.89439 TO 0.89744

0.89437 TO 0.89742

0.89436 TO 0.89742

0.89442 TO 0.89748

0.89440 TO 0.89747

0.89443 TO 0.89752

0.89446 TO 0.89755

0.89446 TO 0.89755

99 PER CENT
CONFIDENCE INTERVAL

0.89372 TO 0.89807

0.89366 TO 0.89801

0.89359 TO 0.89795

0.89358 TO 0.89796

0.89358 TO 0.89797

0.89352 TO 0.89791

0.89364 TO 0.89804

0.89369 TO 0.89810

0.89370 TO 0.89813

0.89369 TO 0.89814

0.89377 TO 0.89823

0.89370 TO 0.89817

0.89360 TO 0.89807

0.89358 TO 0.89808

0.89358 TO 0.89808

0.89360 TO 0.89812

0.89351 TO 0.89805

0.89357 TO 0.89811

0.89353 TO 0.89809

0.89363 TO 0.89820

0.89360 TO 0.89819

0.89359 TO 0.89818

0.89365 TO 0.89825

0.89363 TO 0.89824

0.89366 TO 0.89829

0.89369 TO 0.89832

0.89369 TO 0.89833

NUMBER OF
HISTORIES

1106000

1101000

1096000

1091000

1086000

1081000

1076000

1071000

1066000

1061000

1056000

1051000

1046000

1041000

1036000

1031000

1026000

1021000

1016000

1011000

1006000

1001000

996000

991000

986000

981000

976000
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NO. OF INITIAL
GENERATIONS

SKIPPED

232

237

242

247

252

257

262

267

272

277

282

287

292

297

302

307

312

317

322

327

332

337

342

347

352

357

362

AVERAGE
K- EFFECTIVE

0.89598 + OR

0.89591 + OR

0.89598 + OR

0.89602 + OR

0.89603 + OR

0.89596 + OR

0.89599 + OR

0.89602 + OR

0.89593 + OR

0.89606 + OR

0.89612 + OR

0.89623 + OR

0.89618 + OR

0.89617 + OR

0.89610 + OR

0.89602 + OR

0.89599 + OR

0.89608 + OR

0.89600 + OR

0.89599 + OR

0.89603 + OR

0.89599 + OR

0.89613 + OR

0.89615 + OR

0.89620 * OR

0.89613 + OR

0.89506 + OR

DEVIATION

0.00077

0.00078

0.00078

0.00078

0.00078

0.00078

0.00079

0.00079

0.00079

0.00079

0.00080

0.00080

0.00080

0.00080

0.00080

0.00081

0.00081

0.00081

0.00082

0.00082

0.00082

0.00083

0.00083

0.00083

0.00083

0.00083

0.00084

67 PER CENT
CONFIDENCE INTERVAL

0.89521 TO 0.89676

0.89513 TO 0.89669

0.89520 TO 0.89676

0.89524 TO 0.89680

0.89525 TO 0.89681

0.89517 TO 0.89674

0.89521 TO 0.89678

0.89523 TO 0.89682

0.89514 TO 0.89673

0.89526 TO 0.89685

0.89533 TO 0.89692

0.89543 TO 0.89703

0.89538 TO 0.89698

0.89537 TO 0.89697

0.89530 TO 0.89690

0.89522 TO 0.89683

0.89518 TO 0.89680

0.89526 TO 0.89689

0.89518 TO 0.89681

0.89517 TO 0.89681

0.89521 TO 0.89685

0.89517 TO 0.89682

0.89530 TO 0.89695

0.89532 TO 0.89698

0.89537 TO 0.89703

0.89529 TO 0.89696

0.89523 TO 0.89690

95 PER CENT
CONFIDENCE INTERVAL

0.89443 TO 0.89753

0.89435 TO 0.89746

0.89442 TO 0.89754

0.89446 TO 0.89759

0.89447 TO 0.89759

0.89439 TO 0.89752

0.89442 TO 0.89757

0.89444 TO 0.89761

0.89435 TO 0.89752

0.89447 TO 0.89765

0.89453 TO 0.89772

0.89463 TO 0.89783

0.89458 TO 0.89778

0.89457 TO 0.89777

0.89449 TO 0.89771

0.89441 TO 0.89764

0.89437 TO 0.89761

0.89445 TO 0.89770

0.89437 TO 0.89763

0.89435 TO 0.89763

0.89439 TO 0.89768

0.89434 TO 0.89764

0.89447 TO 0.89778

0.89449 TO 0.89781

0.89453 TO 0.89786

0.89446 TO 0.89779

0.89439 TO 0.89774

99 PER CENT
CONFIDENCE INTERVAL

0.89366 TO 0.89831

0.89358 TO 0.89824

0.89365 TO 0.89832

0.89368 TO 0.89837

0.89368 TO 0.89838

0.89360 TO 0.89831

0.89363 TO 0.89836

0.89365 TO 0.89840

0.89355 TO 0.89831

0.89367 TO 0.89844

0.89373 TO 0.89851

0.89383 TO 0.89863

0.89378 TO 0.89858

0.89376 TO 0.89857

0.89369 TO 0.89851

0.89360 TO 0.89844

0.89356 TO 0.89842

0.89364 TO 0.89852

0.89355 TO 0.89845

0.89353 TO 0.89845

0.89356 TO 0.89850

0.89352 TO 0.89847

0.89365 TO 0.89861

0.89366 TO 0.89864

0.89370 TO 0.89870

0.89362 TO 0.89863

0.89355 TO 0.89858

NUMBER OF
HISTORIES

971000

966000

961000

956000

951000

946000

941000

936000

931000

926000

921000

916000

911000

906000

901000

896000

891000

886000

881000

876000

871000

866000

861000

856000

851000

846000

841000
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NO. OF INITIAL
GENERATIONS

SKIPPED

367

372

377

382

387

392

397

402

407

412

417

422

427

432

437

442

447

452

457

462

467

472

477

482

487

492

497

AVERAGE
K-EFFECTIVE

0.89615 + OR

0.89620 + OR

0.89623 . OR

0.89617 + OR

0.89621 + OR

0.89604 + OR

0.89602 + OR

0.89597 + OR

0.89583 + OR

0.89579 ÷ OR

0.89577 - OR

0.8956S + OR

0.89565 + OR

0.89554 , OR

0.89540 + OR

0.89547 + OR

0.89553 + OR

0.89555 , OR

0.89545 + OR

0.89548 + OR

0.89549 * OR

0.89552 + OR

0.89556 + OR

0.89560 + OR

0.89559 , OR

0.89556 + OR

0.89543 + OR

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

0.00084

0.00084

0.00084

0.00085

0.00085

0.00085

0.00085

0.00085

0.00085

0.00086

0.00086

0.00086

0.00086

0.000987

0.00086

0.00086

0.00087

0.00087

0.00088

0.00088

0.00089

0.00089

0.00090

0.00090

0.00090

0.00090

0.00091

0.89531 TO 0.89699

0.89536 TO 0.89704

0.89539 TO 0.89707

0.89532 TO 0.89702

0.89535 TO 0.89706

0.89519 TO 0.89689

0.89517 TO 0.89687

0.89512 TO 0.89683

0.89498 TO 0.89669

0.89494 TO 0.89665

0.89491 TO 0.89663

0.89479 TO 0.89651

0.89479 TO 0.89652

0.89460 TO 0.89640

0.89454 TO 0.89626

0.89461 TO 0.89633

0.89466 TO 0.89639

0.89468 TO 0.89642

0.89457 TO 0.89632

0.89460 TO 0.89636

0.89461 TO 0.89638

0.89462 TO 0.89641

0.89466 TO 0.89646

0.89470 TO 0.89650

0.89469 TO 0.89649

0.89465 TO 0.89646

0.89452 TO 0.89633

95 PER CENT
CONFIDENCE INTERVAL

0.89447 TO 0.89784

0.89452 TO 0.89788

0.89454 TO 0.89792

0.89448 TO 0.89787

0.89450 TO 0.89791

0.89433 TO 0.89774

0.89432 TO 0.89772

0.89426 TO 0.89768

0.89412 TO 0.89754

0.89408 TO 0.89751

0.89405 TO 0.89749

0.89303 TO 0.89737

0.89393 TO 0.89738

0.09330 TO 0.89727

0.89368 TO 0.89712

0.89374 TO 0.89720

0.89379 TO 0.89726

0.89381 TO 0.89730

0.89369 TO 0.89720

0.89372 TO 0.89725

0.89372 TO 0.89726

0.89373 TO 0.89730

0.89377 TO 0.89736

0.89380 TO 0.89740

0.89379 TO 0.89739

0.89375 TO 0.89737

0.89362 TO 0.89724

99 PER CENT
CONFIDENCE INTERVAL

0.89363 TO 0.89868

0.89368 TO 0.89873

0.89370 TO 0.89876

0.89363 TO 0.89871

0.89365 TO 0.89876

0.89348 TO 0.89859

0.89347 TO 0.89857

0.89341 TO 0.89854

0.89327 TO 0.89839

0.89322 TO 0.89837

0.89319 TO 0.89835

0.89307 TO 0.89823

0.89307 TO 0.89824

0.89294 TO 0.89613

0.89282 TO 0.89798

0.89288 TO 0.89806

0.89292 TO 0.89813

0.89293 TO 0.89817

0.89282 TO 0.89808

0.89284 TO 0.89813

0.89283 TO 0.89815

0.89284 TO 0.89819

0.89287 TO 0.89825

0.89290 TO 0.89830

0.89288 TO 0.89829

0.89284 TO 0.89827

0.89271 TO 0.89814

NUMBER OF
HISTORIES

836000

831000

826000

821000

816000

811000

806000

801000

796000

791000

786000

781000

776000

771000

766000

761000

756000

751000

746000

741000

736000

731000

726000

721000

716000

711000

706000
0
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NO. OF INITIAL
GENERATIONS

SKIPPED

502

507

512

517

522

527

532

537

542

547

552

557

562

567

572

577

582

587

592

597

602

607

612

617

622

627

632

AVERAGE
K- EFFECTIVE

0.89538 + OR

0.8953A + OR

0.89527 + OR

0.89534 + OR

0.89538 + OR

0.89522 + OR

0.89522 + OR

0.89528 + OR

0.89533 . OR

0.89533 . OR

0.89547 . OR

0.89543 + OR

0.89553 + OR

0.89541 + OR

0.89553 + OR

0.89536 + OR

0.89521 + OR

0.89514 + OR

0.89520 + OR

0.89530 + OR

0.89534 + OR

0.89521 + OR

0.89507 + OR

0.89507 + OR

0.89512 + OR

0.89508 + OR

0.89517 + OR

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

0.00091

0.00092

0.00092

0.00092

0.00092

0.00093

0.00093

0.00093

0.00094

0.00094

0.00094

0.00095

0.00095

0.00096

0.00096

0.00097

0.00097

0.00097

0.00098

0.00098

0.00099

0.00099

0.00100

0.00100

0.00101

0.00102

0.00102

0.89447 TO 0.89629

0.89447 TO 0.89630

0.89435 TO 0.89619

0.89442 TO 0.89626

0.89445 TO 0.89630

0.89429 TO 0.89615

0.89429 TO 0.89615

0.89435 TO 0.89621

0.89440 TO 0.89627

0.89439 TO 0.89627

0.89453 TO 0.89641

0.89448 TO 0.89638

0.89458 TO 0.89649

0.89445 TO 0.89636

0.89457 TO 0.89649

0.89439 TO 0.89632

0.89425 TO 0.89618

0.89416 TO 0.89611

0.89423 TO 0.89618

0.89432 TO 0.89629

0.89436 TO 0.89633

0.89422 TO 0.89620

0.89407 TO 0.89607

0.89407 TO 0.89607

0.89411 TO 0.89613

0.89407 TO 0.89610

0.89415 TO 0.89619

95 PER CENT
CONFIDENCE INTERVAL

0.89356 TO 0.89721

0.89355 TO 0.89722

0.89343 TO 0.89711

0.89350 TO 0.89718

0.89353 TO 0.89723

0.89336 TO 0.89707

0.89336 TO 0.89708

0.89342 TO 0-89714

0.89346 TO 0.89720

0.89345 TO 0.89721

0.89359 TO 0.89736

0.89354 TO 0.89732

0.89363 TO 0.89744

0.89349 TO 0.89732

0.89361 TO 0.89745

0.89343 TO 0.89729

0.89328 TO 0.89715

0.89319 TO 0.89708

0.89325 TO 0.89716

0.89334 TO 0.89727

0.89337 TO 0.89732

0.89323 TO 0.89719

0.89308 TO 0.89706

0.89307 TO 0.89707

0.89310 TO 0.89713

0.89305 TO 0.89711

0.89312 TO 0.89721

99 PER CENT NUMBER OF
CONFIDENCE INTERVAL HISTORIES

0.89265 TO 0.89812 701000

0.89264 TO 0.89813 696000

0.89251 TO 0.89803 691000

0.89257 TO 0.89810 686000

0.89261 TO 0.89815 681000

0.89244 TO 0.89800 676000

0.89243 TO 0.89801 671000

0.89249 TO 0.89807 666000

0.89253 TO 0.89814 661000

0.89251 TO 0.89815 656000

0.89265 TO 0.89830 651000

0.89259 TO 0.89827 646000

0.89268 TO 0.89839 641000

0.89254 TO 0.89828 636000

0.89264 TO 0.89841 631000

0.89246 TO 0.89825 626000

0.89231 TO 0.89811 621000

0.89221 TO 0.89806 616000

0.89227 TO 0.89814 611000

0.89235 TO 0.89826 606000

0.89238 TO 0.89831 601000

0.89223 TO 0.89818 596000

0.89208 TO 0.89806 591000

0.89207 TO 0.89807 586000

0.89210 TO 0.89814 581000

0.89204 TO 0.89813 576000

0.89210 TO 0.89823 571000
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NO. OF INITIAL
GENERATIONS

SKIPPED

637

642

647

652

657

662

667

672

677

682

687

692

697

702

707

712

717

722

727

732

737

742

747

752

757

762

AVERAGE
K-EFFECTIVE

0.89544 +OR

0.89559 + OE

0.899560 .GE

0.89560 + GE

0.89578 + GE

0.89588 + GE

0.89581 + GE

0.89578 + GR

0.89591 + GE

0.89595 + GE

0.89587 + GE

0.89584 . GE

0.89563 + OR

0.89550 + GE

0.89539 + GE

0.89535 + GE

0.89524 + GE

0.89524 + GE

0.89515 + GE

9.89511 + GE

0.89499 + OR

0.89484 + OR

0.89482 + GE

0.89460 + GE

0.89466 + GE

0.89449 + OR

67 PEE CENT
DEVIATION CONFIDENCE INTERVAL

-0.00102

-0.00102

-0.00103

-0.00104

-0.00104

-0.00105

0 .00105

0 .00106

-0.001066

-0.00107

-0.00108

-0.00108

-0.00109

-0.00109

-0.00110

0-090011

-0.90011

-0.00112

-0.00113

-0.00113

-0.00114

-0.00114

-0.00115

-0.00115

-0.00115

0 .00115

0.89442 TO 6.89646

0.89457 TO 0.89661

9.89457 TO

0.89456 TO

0.89474 TO

0.89483 TO

8.89475 TO

0.89472 TO

0.89484 TO

0.89487 TO

0.89479 TO

0.89476 TO

0.89454 TO

0.89441 TO

6.89429 TO

6.89425 TO

6.89413 TO

0.89412 TO

0.89403 TO

0.89398 TO

0.89385 TO

0.89370 TO

6.89367 TO

0.89345 TO

0.89663

0.89664

0.89682

0.88693

0.89686

0. 89884

0.88697

0.89702

8.88698

0.89692

0.89671

0.89659

0.89649

0.89646

0.89835

0.88636

6.89828

6.89824

0.89613

0 .89599

0.89596

0.80575

95 FEE CENT
CONFIDENCE INTERVAL

0.89340 TO 0.89748

0.89354 TO 0.89763

0.89354 TO 6.69766

6.89352 TO 0.89768

6.89370 TO 0.89786

0.89378 TO 0.89798

8.89370 TO 0.89792

0.89.366 TO 0.80979

0.89378 TO 0.89804

0.89380 TO 0.89809

9.89371 TO 0.89803

0.89367 TO 0.89800

0.89345 TO 0.89780

0.89332 TO 0.89768

6.89320 TO 0.89759

0.89314 TO 0.89757

0.89301 TO 0.89746

0.89301 TO 0.89748

0.89290 TO 0.89741

0.89284 TO 0.89737

0.89271 TO 6.89726

0.89356 TO 0.89713

0.89252 TO 0.89711

0.89330 TO 0.89690

0.89235 TO 0.89637

0.89218 TO 0.89680

0.89191 TO 0.89653

99 FEE CENT
CONFI DENCE INTERVAL

0.80239 TO 0.89849

0.89252 TO 0.89865

0.89251 TO 0.89869

0.89248 TO 6.89871

0.89265 TO 6.89890

0.89273 TO 0.89903

0.89265 TO 0.89897

6.89260 TO 0.89896

6.89272 TO 0.89910

0.89272 TO 0.89917

0.89263 TO 0.89911

0.89259 TO 0.89909

0.89237 TO 0.89888

0.89223 TO 0.89877

0.89210 TO 0.89868

0.89203 TO 0.89867

6.89190 TO 0.89857

8.89189 TO 6.89860

0.89177 TO 6.89854

0.89171 TO 0.89850

0.89158 TO 0.89840

0.89141 TO 0.89828

0.89137 TO 0.89826

0.89115 TO 0.89806

0.89120 TO 0.89802

0.89103 TO 0.89795

0.89075 TO 0.89768

NUMB4ER OF
HISTORIES

566000

561000

556000

551000

5460600

541000

536000

531000

526000

521000

516000

511000

5066000

5016000

496006

4916000

486000

481000

476000

471000

466000

461000

4S6000

451000

446000

441000

436000

0.89351 TO 0.89582

0.89333 TO 0.89564

767 0.89422 , GE - 0.00115 0.89306 TO 0.89537
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NO. OF INITIAL
GENERATIONS

S KIPPED

772

777

782

787

792

797

802

"807

812

817

822

827

832

837

842

847

852

857

862

867

872

877

882

887

892

897

902

AVERAGE
K-EFFECTIVE

0.89444

0.89450

0.89446

0.89425

0.89416

0.89403

0.89405

0.89426

0.89400

0.89393

0.89377

0.89366

0.89360

0.89334

0.89341

0.89331

0.89319

0.89310

0.89291

0.89269

0.89266

0.89268

0.89282

0.89270

0.89265

0.89307

0.89297

E
67 PER CENT

DEVIATION CONFIDENCE INTERVAL

" OR 0.00116

+ OR 0.00117

" OR 0.00118

+ OR 0.00118

" OR 0.00119

+ OR 0.00120

+ OR 0.00119

+ OR 0.00120

" OR 0.00120

" OR 0.00121

" OR 0.00121

" OR 0.00122

" OR 0.00123

+ OR 0.00124

" OR 0.00124

" OR 0.00125

" OR 0.00126

+ OR 0.00128

" OR 0.00129

" OR 0.00130

+ OR 0.00131

" OR 0.00131

+ OR 0.00131

" OR 0.00133

" OR 0.00134

" OR 0.00135

" OR 0.00136

0.89328 TO 0.89560

0.89333 TO 0.89566

0.89328 TO 0.89563

0.89307 TO 0.89543

0.89297 TO 0.89535

0.89283 TO 0.89522

0.89285 TO 0.89524

0.89306 TO 0.89547

0.89280 TO 0.89520

0.89272 TO 0.89513

0.89256 TO 0.89498

0.89244 TO 0.89489

0.89237 TO 0.89483

0.89210 TO 0.89458

0.89217 TO 0.89465

0.89206 TO 0.89456

0.89193 TO 0.89446

0.89182 TO 0.89438

0.89162 TO 0.89419

0.89139 TO 0.89400

0.89135 TO 0.89397

0.89137 TO 0.89400

0.89151 TO 0.89413

0.89136 TO 0.89403

0.89130 TO 0.89399

0.89172 TO 0.89442

0.89162 TO 0.89433

95 PER CENT
CONFIDENCE INTERVAL

0.89213 TO 0.89676

0.89216 TO 0.89683

0.89210 TO 0.89681

0.89189 TO 0.89661

0.89178 TO 0.89654

0.89163 TO 0.89642

0.89166 TO 0.89643

0.89186 TO 0.89667

0.89160 TO 0.89640

0.89151 TO 0.89634

0.89136 TO 0.89619

0.89122 TO 0.89611

0.89114 TO 0.89606

0.89086 TO 0.89582

0.89093 TO 0.89589

0.89081 TO 0.89581

0.89067 TO 0.89572

0.89055 TO 0.89566

0.89033 TO 0.89548

0.89009 TO 0.89530

0.89004 TO 0.89528

0.89006 TO 0.89531

0.89019 TO 0.89545

0.89003 TO 0.09536

0.88996 TO 0.89533

0.89038 TO 0.89576

0.89026 TO 0.89569

99 PER CENT
CONFIDENCE INTERVAL

0.89097 TO 0.89792

0.89100 TO 0.89800

0.89093 TO 0.89799

0.89070 TO 0.89779

0.89059 TO 0.89773

0.89043 TO 0.89762

0.89047 TO 0.89762

0.89066 TO 0.89787

0.89040 TO 0.89760

0.89030 TO 0.89755

0.89015 TO 0.89739

0.89000 TO 0.89733

0.88991 TO 0.89729

0.88963 TO 0.89705

0.88969 TO 0.89713

0.88956 TO 0.89706

0.88941 TO 0.89698

0.88927 TO 0.89694

0.88904 TO 0.89677

0.88878 TO 0.89661

0.88873 TO 0.89659

0.88875 TO 0.89662

0.88888 TO 0.89676

0.88870 TO 0.89669

0.88862 TO 0.89667

0.88903 TO 0.89711

0.88890 TO 0.89705

NUMBER OF
HISTORIES

431000

426000

421000

416000

411000

406000

401000

396000

391000

386000

381000

376000

371000

366000

361000

356000

351000

346000

341000

336000

331000

326000

321000

316000

311000

306000

301000
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NO. OF INITIAL
GENERATIONS

SKIPPED

907

912

917

922

927

932

937

942

947

952

957

962

967

972

977

982

987

992

997

1002

1007

1012

1017

1022

1027

1032

1037

AVERAGE
K-EFFECTIVE

0.89324 . OR

0.89313 + OR

0.89323 + OR

0.89328 + OR

0.89372 + OR

0.89404 + OR

0.89450 + OR

0.89447 + OR

0.89431 + OR

0.89445 + OR

0.89436 + OR

0.89417 + OR

0.89435 + OR

0.89429 + OR

0.89456 + OR

0.89417 * OR

0.89406 + OR

0.89413 + OR

0.89395 + OR

0.89395 + OR

0.89419 + OR

0.89408 + OR

0.89387 + OR

0.89355 + OR

0.89344 . OR

0.89359 + OR

0.89390 + OR

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

0.00136

0.00136

0.00138

0.00139

0.00139

0.00140

0.00139

0.00141

0.00143

0.00144

0.00143

0.00145

0.00146

0.00148

0.00148

0.00149

0.00152

0.00154

0.00156

0.00157

0.00160

0.00164

0.00167

0.00171

0.00176

0.00180

0.00185

0.89188 TO 0.89460

0.89177 TO 0.89449

0.89185 TO 0.89461

0.89189 TO 0.89468

0.89233 TO 0.89512

0.89264 TO 0.89544

0.89311 TO 0.89589

0.89306 TO 0.89588

0.89288 TO 0.89574

0.89301 TO 0.89589

0.89293 TO 0.89579

0.89273 TO 0.89562

0.89290 TO 0.89581

0.89281 TO 0.89577

0.89308 TO 0.89604

0.89267 TO 0.89566

0.89254 TO 0.89559

0.89259 TO 0.89568

0.89239 TO 0.89551

0.89238 TO 0.89552

0.89259 TO 0.89579

0.89244 TO 0.89573

0.89219 TO 0.89554

0.89184 TO 0.89527

0.89168 TO 0.89520

0.89179 TO 0.89S40

0.89205 TO 0.89574

95 PER CENT
CONFIDENCE INTERVAL

0.89051 TO 0.89597

0.89041 TO 0.89585

0.89047 TO 0.89599

0.89050 TO 0.89607

0.89093 TO 0.89651

0.89124 TO 0.89684

0.89172 TO 0.89728

0.89169 TO 0.89729

0.89145 TO 0.89717

0.89157 TO 0.89733

0.89151 TO 0.89721

0.89128 TO 0.89706

0.89144 TO 0.89727

0.89133 TO 0.89725

0.89160 TO 0.89792

0.89118 TO 0.89716

0.89102 TO 0.89711

0.89105 TO 0.89722

0.89082 TO 0.89707

0.89081 TO 0.89709

0.89098 TO 0.89739

0.89080 TO 0.89737

0.89052 TO 0.89722

0.89013 TO 0.89698

0.88993 TO 0.89695

0.88999 TO 0.89720

0.89020 TO 0.89759

99 PER CENT
CONFIDENCE INTERVAL

0.88915 TO 0.89733

0.88904 TO 0.89722

0.88909 TO 0.89737

0.88910 TO 0.89747

0.88954 TO 0.89791

0.88984 TO 0.89824

0.89033 TO 0.89867

0.89024 TO 0.89870

0.89003 TO 0.89859

0.89013 TO 0.89877

0.89008 TO 0.89864

0.88984 TO 0.89851

0.88998 TO 0.89872

0.88985 TO 0.89873

0.89012 TO 0.89900

0.88968 TO 0.89865

0.88950 TO 0.89893

0.88951 TO 0.89876

0.88926 TO 0.89863

0.88924 TO 0.89866

0.88938 TO 0.89899

0.88916 TO 0.89901

0.88884 TO 0.89889

0.88842 TO 0.89869

0.88817 TO 0.89871

0.88818 TO 0.89901

0.88835 TO 0.89944

NUMBER OF
HISTORIES

296000

291000

286000

281000

276000

271000

266000

261000

256000

251000

246000

241000

236000

231000

226000

221000

216000

211000

206000

201000

196000

191000

186000

181000

176000

171000

166000
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NO. OP INITIAL
GENERATIONS
SKIPPED

1042

1047

1052

1057

1062

1067

1072

1077

1082

1087

1092

1097

1102

1107

1102

01017

1122

1127

1132

1137

1142

1047

1102

1157

1162

1167

1172

AVERAGE
K-EFFECTIVE DEVIATION

0.89388 *OR 0-000188

0.89434 +OR -0.00190

0.89453 + OR -0.00195

0.89422 + OR -0.00200

0.89380 + OR -0.00202

0.89329 + OR -0.00203

0.89415 + OR -0.00204

0.89474 . OR -0.00208

0.89508 + OR -0.00212

0.89510 + OR -0.00216

0.89482 + OR -0.00223

0.89503 + OR -0.00229

0.89866 , OR -0.00237

0.89561 +OR -0.00244

0.89507 + OR -0.00255

0.89527 , OR -0.00265

0.89805 + OR -0.00279

0.89572 + OR -0.00285

0.89576 + OR -0.00295

0.89641 + OR -0.00311

0.89091 , OR -0.00326

0.89604 + OR -0.00352

0.89754 + OR -0.00361

0.89925 + OR -0.00367

0.89929 + OR -0.00400

0.90185 + OR -0.00413

0.90473 + OR -0.00445

6 7 PER CENT
CONFIDENCE INTERVAL

0.89200 TO 0.89570

0.89244 TO 0.89634

0.89258 TO 0.89648

0.89222 TO 0.89622

0.89159 TO 0.89062

0.89136 TO 0.89542

0.89211 TO 0.89619

0.89266 TO 0.89681

0.89296 TO 0.89720

0.89285 TO 0.89717

0.89259 TO 0.89706

0.89274 TO 0.89731

0.89329 TO 0.89802

0.89317 TO 0.89805

0.89260 TO 0.89762

6.89263 TO 0-89792

6.89236 TO 0.89794

0.89287 TO 0.89857

0.89281 TO 0.89870

0.89330 TO 0.89952

0.89265 TO 0.89917

0.89252 TO 0.89957

0.89392 TO 0.90115

0.89558 TO 0.90292

0.89529 TO 0.90329

0.89772 TO 0.96598

0-90028 TO 0-90918

95 PER CENT

CONFIDENCE INTERVAL

0.89012 TO 0.89763

0.89654 TO 0.89813

0.89663 TO 0.89843

0.89022 TO 0.89822

0.88957 TO 0.89764

0.88934 TO 0.89745

0.89007 TO 0.89823

0.89058 TO 9.89889

0.89084 TO 0.89932

0.89069 TO 0.89933

0.89035 TO 0.89929

0.69045 TO 0.89960

0.89692 TO 0.90039

0.89074 TO 0.90649

0.88996 TO 0.90017

0.88998 TO 0.90057

0.98958 TO 0.90073

0.89002 TO 0.90142

0.98986 TO 0.00165

0.69019 TO 0.90264

0.66939 TO 0.90243

0.66699 TO 0.90309

0.99031 TO 0.90476

0.99191 TO 0.90659

0.89129 TO 0.90728

0.89359 TO 0.91011

0.89583 TO 0.91362

99 PER CENT
CONFIDENCE INTERVAL

0.88824 TO 0.89951

0.88864 TO 0.00003

0.88868 TO 0.90038

0.88822 TO 0.90022

0.88755 TO 0.89068

0.88731 TO 0.89048

0.88803 TO 0.00027

0.88851 TO 0.900006

0.88872 TO 0.00144

0.88853 TO 0.00149

0.88812 TO 0.00153

0.88817 TO 0.00189

0.88856 TO 0.90275

0.88830 TO 0.00203

0.88741 TO 0.00272

0.88733 TO 0.90322

0.88679 TO 0.00352

0.88717 TO 0.00427

0.88692 TO 0.00460

0.88708 TO 0.00575

0.88613 TO 0.00569

0.88547 TO 0.90662

0.88669 TO 0.00838

0.88824 TO 0.01026

0.88730 TO 0.01128

0.88046 TO 0.01424

0.89139 TO 0.91807

NUM4BER OF0

HISTORIES

161000

156000

151000

146000

141000

136000

131000

126000

121000

116000

110000

106000

101000

96000

91000

86000

81000

76000

71000

66000

61000

56000

51000

46000

410000

36000

31000
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NO OF INITIAL
GENEPATIONS

SKI PPED

1177

1182

1187

1192

1197

AVERAGE
K-EFFECTIVE DEVIATION

0.90661 + OR - 0.00447

0.90513 + OR - 0.00542

0.90462 * OR - 000654

0.90129 + OR - 0.00885

0.90301 + OR - 0.00813

67 PER CENT
CONFIDENCE INTERVAL

0.90214 TO 0.91109

0.89971 TO 0.91055

0.89809 TO 0.91116

0.89244 TO 0.91015

0.89488 TO 0.91114

95 PER CENT
CONFIDENCE INTERVAL

0.89766 TO 0.91556

0.89429 TO 0.91597

0.89155 TO 0.91770

0.88359 TO 0.91900

0.88675 TO 0.91926

99 PER CENT
CONFIDENCE INTERVAL

0.89219 TO 0.91003

0.88887 TO 0.92139

0.88501 TO 0.92423

0.87473 TO 0.92785

0.87862 TO 0.92739

NNUMBER OF
HISTORIES

26000

21000

16000

11000

6000
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GROUP FISSION UNIT REGION FISSIONS PERCENT
FRACTION DEVIATION

1 0.0001 1.15906E-04 2.6399

2 0.0006 5.309271-04 0.8489

3 0.0007 6.37244E-04 0.7231

4 0.0004 3.61739E-04 0.9316

5 0.0006 4.95953E-04 0.7663

6 0.0007 6.30678E-04 0.5838

7 0.0007 6.17082E-04 0.6394

8 0.0007 6.51906E-04 1.0317

9 0.0010 8.76805E-04 1.2629

10 0.0020 1.82750E-03 1.2042

11 0.0046 4.13279E-03 1.0065

12 0.0065 5.83378E-03 1.0512

13 0.0067 5.97500E-03 1.0600

14 0.0057 5.07462E-03 1.0934

15 0.0011 9.72058E-04 1.9130

16 0.0008 6.81455E-04 2.5720

17 0.0012 1.04935E-03 2.8709

18 0.0016 1.43756E-03 2.7740

19 0.0019 1.72396E-03 2.3100

20 0.0085 7.58284E-03 1.2034

21 0.0048 4.27904E-03 1.7006

22 0.0128 1.15042E-02 0.9810

23 0.0757 6.78354E-02 0.4004

24 0.2228 1.99619E-01 0.2243

25 0.2184 1.95709E-01 0.2293

26 0.3012 2.69875E-01 0.1764

27 0.1182 1.05926E-01 0.3261

SYSTEM TOTAL = 8.959571-01 0.0776

SKIPPING 3 GENERATIONS

AESORPTIONS PERCENT LEAKAGE PERCENT
DEVIATION DEVIATION

1.24682E-03 0.8113 0.OSOS0E+00 0.0000

2.58406E-03 0.2550 0.00000E.00 0.0000

5.16051E-04 0.4371 0.0OOOOE.00 0.0000

2.75979E-04 0.5533 0.OOOOOE.00 0.0000

5.19655E-04 0.4174 0.00000E+00 0.0000

1.17802E-03 0.3372 0.OOOOE+00 0.0000

1.33636E-03 0.3352 0.00000E+00 0.0000

1.32331E-03 0.4530 0.00000+E00 0.0000

1.70744E-03 0.5290 0.00000E+00 0.0000

3.48738E-03 0.5153 0.0OEOOE.00 0.0000

5.82339E-03 0.5354 0.OOOOOE+00 0.0000

6.36455E-03 0.6660 0.00000E+00 0.0000

8.36976E-03 0.6245 0.00000E+00 0.0000

1.06577E-02 0.5148 0.00000E+00 0.0000

5.36482E-03 0.5775 O.00000E+00 0.0000

3.37848E-03 0.6513 0.O0000E+00 0.0000

2.08826E-03 0.9768 O.00000E+00 0.0000

2.11158E-03 1.0450 0.00000E+00 0.0000

3.60815E-03 0.7272 0.OOOOE+00 0.0000

1.42955E-02 0.4725 0.00000.E00 0.0000

5.99441E-03 0.7166 0.00000E+00 0.0000

1.47838E-02 0.4785 0.000001E00 0.0000

8.37234E-02 0.1931 0.00000E+00 0.0000

2.20541E-01 0.1080 0.00000E+00 0.0000

2.06575E-01 0.1129 0.00000E+00 0.0000

2.75820E-01 0.0920 0.00000E+00 0.0000

1.05296E-01 0.1776 0.00000E+00 0.0000

9.88970E-01 0.0233 0.00000E+00 0.0000

THE WEIGHT LOST IN THE ALBEDO PORTION OF THE PROBLEM

ELAPSED TIME 28.77900 MINUTES

RANDOM NUMBER= 415C58355882

NAC International
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0.8240 TO
0.8274 TO
0.8309 TO
0.8343 TO
0.8377 TO
0.8411 TO
0.8445 TO
0.8480 TO
0.8514 TO
0.8548 TO
0.8582 TO
0.8616 TO
0.8650 TO
0.8685 TO
0.8719 TO
0.8753 TO
0.8787 TO
0.8821 TO
0.8855 TO
0.8890 TO
0.8924 TO
0.8958 TO
0.8992 TO
0.902G TO
0.9060 TO
0.9095 TO
0.9129 TO
0.9163 TO
0.9197 TO
0.9231 To
0.9265 TO
0.9300 TO
0.9334 TO
0.9368 TO
0.9402 TO
0.9436 TO
0.9470 TO
0.9505 TO
0.9539 TO
0.9573 TO
0.9607 TO
0.9641 TO
0.9675 TO
0.9710 TO
0.9744 TO
0.9778 TO
0.9812 TO
0.9846 TO
0.9880 TO
0.9915 TO

0.8274
0.8309
0.8343
0.8377
0.8411
0. 8445
0.8480
0.8514
0.8548
0.8582
0.8616
0.8650
0.8685
0.8719
0.8753
0.8787
0.8821
0.8855
0.8890
0.8924
0. 8958
0 .8992
0.9026
0 .9060
0.9095
0.9129
0.9163
0.9197
0.9231
0.9265
0.9300
0.9334
0.9368
8.9482

0.9436
0.9470
0.9505
0.9539
0.9573
0.9607
0.9641
0.9675
0.9710
0.9744
0.9778
0.9812
0.9846
0.9880
0.9915
0.9949

FREQUENCY FOR GENERATIONS 4 TO 1203

.......... ......****

.......... ** *** **

............ ......****

............ * ** ** ** ** **

..................... ** ** *** ** *** ** **

............ ........*** ** *** ** *** **
***** **** **** ***** **** **** **** *** ...........***

........... * * ** * ** * * ** * ** * ** * * ** * ** * ** * *.......... -::: * ** ** * ** * ** ** * ** * ** ** * ** *............ * ** * ** * ** * ** * * ** * ** * ** * ** * *
..............................* * * * ** * * * * * * * ** * * *............* * * * * * * * * * * * * * * * * * * * * * * * * *
............* * * * * * * * * * * * * * * * * * * * * * * * * * *.......... * * * * * * * * * * * * * * * * * * * * * * * * * *............ * * * * * * * * * * * * * * * * * * * * * * * * *
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0.8240 TO 0.8274
0.8274 TO 0.8309
0.8309 TO 0.8343
0.8343 TO 0.8377
0.8377 TO 0.8411
0.8411 TO 0.8445
0.8445 TO 0.8480
0.8480 TO 0.8014
0.8514 TO 0.8548
0.8548 TO 0.8582
0.8582 TO 0.8616
0.8616 TO 0.8650
0.8650 TO 0.8685
0.8685 TO 0.8719
0.8719 TO 0.8753
0.8753 TO 0.8787
0.8787 TO 0.8821
0.8821 TO 0.8855
0.8855 TO 0.8890
0.8890 TO 0.8924
0.8924 TO 0.8958
0.8958 TO 0.8992
0.8992 TO 0.9026
0.9026 TO 0.9060
0.9060 TO 0.9095
0.9095 TO 0.9129
0.9129 TO 0.9163
0.9163 TO 0.9197
0.9197 TO 0.9231
0.9231 TO 0.9265
0.9285 TO 0.9300
0.9300 TO 0.9334
0.9334 TO 0.9368
0.9368 TO 0.9402
0.9402 TO 0.9436
0-9436 TO 0.9478
0.9470 TO 0.9505
0.9505 TO 0.9539
0.9539 TO 0.9573
0.9573 TO 0.9607
0.9607 TO 0.9641
0.9641 TO 0.9675
0.9675 TO 0.9710
0.9710 TO 0.9744
0.9744 TO 0.9778
0.9778 TO 0.9812
0.9812 TO 0.9846
0.9846 TO 0.9880
0.9880 TO 0.9915
0.9915 TO 0.9949

FREQUEJCY FOR GENERATIONS 304 TO 1203

*...** ...
******** ..

*. *. *****.*... *

........... * *** **

............ ** *** **

............ ...........*** ****

.......... ** ** ** ** ** **

........... ** ** * ** * ** * ** ** * ** * ** *

............ ......*** ** ** ** ** ** ** **
............ .........**************
............ * ** * ** ** ** * ** ** ** *

............ * * ** ** * ** ** ** * ** ** *

............ * * ** * ** ** * ** * ** * ** * ** *

............... *** ** ** ** ** ** ** ** *

0
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0.8240 TO 0.8274
0.8274 TO 0.8309
0.8309 TO 0.8343
0.8343 TO 0.8377
0.8377 TO 0.8411
0.8411 TO 0.8445
0.8445 TO 0.8480
0.8480 TO 0.8514
0.8514 TO 0.8548
0.8548 TO 0.8582
0.8582 TO 0.8616
0.8616 TO 0.8650
0.8650 TO 0.8685
0.8885 TO 0.8719
0.8719 TO 0.8753
0.8753 TO 0.8787
0.8787 TO 0.8821
0.8821 TO 0.885S
0.8855 TO 0.8890
0.8890 TO 0.8924
0.8924 TO 0.8958
0.8958 TO 0.8992
0.8992 TO 0.9026
0.9026 TO 0.9060
0.9060 TO 0.9095
0.9095 TO 0.9129
0.9129 TO 0.9163
0.9163 TO 0.9197
0.9197 TO 0.9231
0.9231 TO 0.9265
0.9265 TO 0.9300
0.9300 TO 0.9334
0.9334 TO 0.9368
0.9368 TO 0.9402
0.9402 TO 0.9436
0.9436 TO 0.9470
0.9470 TO 0.9505
0.9505 TO 0.9539
0.9539 TO 0.9573
0.9573 TO 0.9607
0.9607 TO 0.9641
0.9641 TO 0.9675
0.9675 TO 0.9710
0.9710 TO 0.9744
0.9744 TO 0.9778
0.9778 TO 0.9812
0.9812 TO 0.9846
0.9846 TO 0.9880
0.9880 TO 0.9915
0.9915 TO 0.9949

FREQUENCY FOR GENERATIONS 604 TO 1203

............ *** *** **

............ .........*****

............ * ** ** ** ** ** **

............ ** ** ** ** ** ** **

............ *** *** **

............. *** ** *** **

............ * ** ** ** ** **

............ ** *** ** ** **
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0.8240 TO 0.8274
0.8274 TO 0.8309
0.8309 TO 0.8343
0.8343 TO 0.8377
0.8377 TO 0.8411
0.8411 TO 0.8445
0.8445 TO 0.8480
0.8480 TO 0.8514
0.8514 TO 0.8548
0.8548 TO 0.8582
0.8582 TO 0.8616
0.8616 TO 0.8650
0.8650 TO 0.8685
0.8685 TO 0.8719
0.8719 TO 0.8753
0.8753 TO 0.8787
0.8787 TO 0.8821
0.8821 TO 0.8855
0.8855 TO 0.8890
0.8890 TO 0.8924
0.8924 TO 0.8958
0.8958 TO 0.8992
0.8992 TO 0.9026
0.9026 TO 0.9060
0.9060 TO 0.9095
0.9095 TO 0.9129
0.9129 TO 0.9163
0.9163 TO 0.9197
0.9197 TO 0.9231
0.9231 TO 0.9265
0.9265 TO 0.9300
0.9300 TO 0.9334
0.9334 TO 0.9368
0.9368 TO 0.9402
0.9402 TO 0.9436
0.9436 TO 0.9470
0.9470 TO 0.9505
0.9505 TO 0.9539
0.9539 TO 0.9573
0.9573 TO 0.9607
0.9607 TO 0.9641
0.9641 TO 0.9675
0.9675 TO 0.9710
0.9710 TO 0.9744
0.9744 TO 0.9778
0.9778 TO 0.9812
0.9812 TO 0.9846
0.9846 TO 0.9880
0.9880 TO 0.9915
0.9915 TO 0.9949

FREQUENCY FOR GENERATIONS 904 TO 1203

,.****...

..* . .* ..* . . ...

..****.**.*.

,.......**..*

CONGRATULATIONS! YOU HAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH KENO V IN 28.77900 MINUTES
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Figure 6.6.8-2 Maximum Reactivity DIDO Configuration - Infinite Array

NAC International
QSCALENT Banner Generation Utility v3.6 (20010221)

I JOB INFORMATION I
+ - - - -- - - ---- +

Working Directory: D:\HJP\PLATEMINTHCLAMIN_FUELLMINHTELEMIN_UM-M!AX_UWMAX_OCFMNAX\
Output File Name: plateMinthclaMin fuellMin hteleMin_um-MaxuwMax_OCFMax.out
Start Date: February 21, 2001
Start Time: 17:18:06

-- - - - -- - - - - - --
I SOFTWARE INFORMATION I
-- - - - -- - - - - - --

Program Name: Scale 4.3 for Windows NT 4.0
Version: 4-3.1
Installation Date: June 10, 1998
Code Verification Package #: EA913-1010-94, Rev. 0
Code Verification Date: June 10, 1998
Program Location: G:\scale43\win_nt\exe

I SYSTEM INFORMATION I

Computer Type:
Operating System:
Computer ID:
Serial Number:
Login ID:
System Verification Date:

Dell Precision 410
Windows NT Version 4.0
57NTY (MAC# 00C04F600F94)
57NTY
zjr
July 3, 2000
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PRIMARY MODULE ACCESS AN4D INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37
MODULE CSAS25 WILL BE CALLED

LWT with Loose DIDO HEU Fuel, Accident Condition, Radial Shift Pattern - Centere
'Fuel Tube Thick - Nominal Fuel Tube 0D - Nominal Fuel Tube Height - Nominal
'Fuel Base Plate - Nominal Fuel Plate Diameter - Nominal Fuel Plate Thickness
'Fuel Plate Clad Thickness - Min Active Fuel Length - Min Fuel Element Height
'U235 Fuel Mass - Max Uranium Weight Fraction - Max Cylinder Pitch - Outer Fix
27GROUPNDF4 LATTICECELL
'Material Description for LWT Analysis - DIDO HEU Fuel
URANIUM 1 DEN=0.5477 1.0 293.0 92235 94.0 92238 06.0 END
AL 1 DEN=1.7930 1.0 293.0 END
AL 2 1.00 293.0 END
H20 3 DEN=0.9998 1.00 293.0 END
ARBMGLC 0 .9437 3 0 1 0

6012 2 1t001 6 806 2
4 -.5840 END

H20 4 0.4160 293.0 END
PB 5 1.00 293.0 END
SS304 6 1.00 293.0 END
AL 7 1.00 293.0 END
SS304 8 1.00 293.0 END
H20 9 DEN=0.0001 1.00 293.0 END
END COMP
SYMMSLABCELL 0.9800 0.0650 1 3 0.1300 2 END

READ PARAM TBA=5 TME=90 RUN=YES PLT=NO
GEN=1203 NPG=I000 END PARAM

READ START XSM=-16.85 XSP=l6.85 YSM=16.85 YSP=-16.85
ZSM=26.67 ZSP=473.35 END START

READ GEOM
UNIT 1
COM='Fueled Annular Sections
'Fuel Annulus I

Tube 1 Loose

CYLINDER 3 1 3.0300
CYLINDER 2 1 3.0625
CYLINDER 1 1 3.1275
CYLINDER 2 1 3.1600
'Fuel Annulus 2

CYLINDER 3 1 3.5300 5
CYLINDER 2 1 3.5625 5
CYLINDER 1 1 3.6275 5
CYLINDER 2 1 3.6600 5
'Fuel Annulus 3

CYLINDER 3 1 4.0300 5
CYLINDER 2 1 4.0625 S
CYLINDER 1 1 4.1275
CYLINDER 2 1 4.1600 5
'Fuel Annulus 4
CYLINDER 3 1 4_5300 5
CYLINDER 2 1 4.5625 5
CYLINDER 1 1 4.6275 5
CYLINDER 2 1 4.6599 1
UNIT 2
COM= 'Axial Clad Sections
'Clad Axial End Piece
CYLINDER 3 1 3.0300 1
CYLINDER 2 1 3.1600 l
'Clad Axial End Piece
CYLINDER 3 1 3.5300 1
CYLINDER 2 1 3.6600 1
'Clad Axial End Piece
CYLINDER 3 1 4.0300 1
CYLINDER 2 1 4.1600 1
'Clad Axial End Piece
CYLINDER 3 1 4.5300 1
CYLINDER 2 1 4.6599 1
UNIT 3

58.7500 0.0000
58.7500 0.0000
58.7500 0.0000
58.7500 0.0000

58.7500 0.0000
58.7500 0.0000
58.7500 0.0000
58.7500 0.0000

58.7500 0.0000
58.7500 0.0000
58.7500 0.0000
58.7500 0.0000

58.7500 0.0000
58.7500 0.0000
58.7500 0.0000
8.7500 0.0000

Tube 1

3750 0.0000
.3750 0.0000

1.3750 0.00002

.3750 
0.0000

.3750 0.0000
3
.3750 0.0000

1.3750 0:0000
4
1.3750 0.0000
13750 0 0000

ORIGIN
ORIGIN
ORIGIN
ORIGIN

ORIGIN
ORIGIN
ORIGIN
ORIGIN

ORIGIN
ORIGIN
ORIGIN
ORIGIN

Loose

ORIGIN
ORIGIN

ORIGIN
ORIGIN

ORIGIN
ORIGIN

0. 0000
0.0000
0.0000
0.0000

0.0000
0. 0000
0. 0000
0.0000

0 .0000
0.0000
0 .0000
0.0000

0. 0000
0. 0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000
0. 0000
0 . 0000

0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0.0000

0.0000
0.0000

0 .0000
0:.0000

0.0000
0.0000

COM='Fuel Element Tube I'
CYLINDER 3 1 4.6600 61.5000 0.0000
HOLE 2 0.0000 0.0000 0.0000
HOLE 1 0.0000 0.0000 1.3750
HOLE 2 0.0000 0.0000 60.1250
UNIT 4
COM='Basket Fuel Tube - Fuel Down Radial Centered'
CYLINDER 3 1 5.0927 73.1773 0.0000
HOLE 3 0.0000 0.0000 0.0000
CYLINDER 2 1 5.3974 73.1773 0.0000
UNIT 5
COM=,'Rasket Fuel Tube - Fuel Up Radial Centered'
CYLINDER 3 1 5.0927 73.1773 0.0000
HOLE 3 0.0000 0.0000 11.6772
CYLINDER 2 1 5.3974 73.1773 0.0000
UNIT 6
COM='Easket Bottom Plate Hole
CYLINDER 3 1 1.27 1.2698 0.0000
UNIT 7
COM='Basket Bottom Plate
CYLINDER 6 1 16.8466 1.2698 0.0000
MOLE 6 0.0000 0.0000 0.0000
HOLE 6 10.7950 0.0000 0.0000
HOLE 6 5.3975 9.3407 0.0000
HOLE 6 -5.3975 9.3487 0.0000
HOLE 6 -10.7950 0.0000 0.0000
HOLE 6 -5.3975 -9.3497 0.0000
HOLE 6 5.3975 -9.3487 0.0000
UNIT 8
COM='Heat Transfer Bar / Rod
CYLINDER 7 1 0.3165 73.1773 0.0000
UNIT 9
COM='Basket Fuel Down'
CYLINDER 3 1 16.1926 73.1773 0.0000
HOLE 4 0.0000 0.0000 0.0000
HOLE 4 10.7950 0.0000 0.0000
HOLE B 4.9493 2.8575 0.0000
HOLE 8 4.6024 3.3881 0.0000
HOLE 8 5.2354 2.2917 0.0000
HOLE 4 5.3975 9.3407 0.0000
HOLE 8 0.0000 5.7150 0.0000
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HOLE 8 -0.6330 5.6798 0.0000
HOLE 8 0.6330 5.6798 0.0000
HOLE 4 -5.3975 9.3487 0.0000
HOLE 8 -4.9493 2.8575 0.0000
HOLE 8 -5.2354 2.2917 0.0000
HOLE 8 -4.6024 3.3881 0.0000
HOLE 4 -10.7950 0.0000 0.0000
HOLE 8 -4.9493 -2.8575 0.0000
HOLE 8 -4.6024 -3.3881 0.0000
HOLE 8 -5.2354 -2.2917 0.0000
HOLE 4 -5.3975 -0.3487 0.0000
HOLE 8 0.0000 -5.7150 0.0000
HOLE 8 0.6330 -0.6798 0.0000
HOLE 8 -0.6330 -5.6798 0.0000
HOLE 4 5.3975 -9.3487 0.0000
HOLE 8 4.9493 -2.8575 0.0000
HOLE 8 5.2354 -2.2917 0.0000
HOLE 8 4.6024 -3.3881 0.0000
CYLINDER 7 1 16 .688 73 .1773 0 .0000
CYLINDER 3 1 16.8466 73.1773 0.0000
UNIT 10
COM='Basket Fuel Up'
CYLINDER 3 1 10.1926 73.1773 0.0000
HOLE 5 0.0000 0.0000 0.0000
HOLE 5 10.7950 0.0000 0.0000
HOLE 8 4.9493 2.8575 0.0000
HOLE 8 4.6024 3.3881 0.0000
HOLE 8 5.2354 2.2917 0.0000
HOLE 5 5.3975 9.3487 0.0000
HOLE 8 0.0000 5.7150 0.0000
HOLE 8 -0.6330 5.6798 0.0000
HOLE 8 0.6330 5.6798 0.0000
HOLE 5 -5.3975 9.3487 0.0000
HOLE 8 -4.9493 2.8575 0.0000
HOLE 8 -5.2354 2.2917 0.0000
HOLE 8 -4.6024 3.3881 0.0000
HOLE 5 -10.7950 0.0000 0.0000
HOLE 8 -4.9493 -2.80575 0.0000
HOLE 8 -4.6024 -3.3881 0.0000
HOLE 8 -5.2354 -2.2917 0.0000
HOLE 5 -5.3975 -9.3487 0.0000
HOLE 8 0.0000 -5.7150 0.0000
HOLE 8 0.6330 -5.6798 0.0000
HOLE 8 -0.6330 -5.6798 0.0000
HOLE 5 5.3975 -9.3487 0.0000
HOLE 8 4.9493 -2.8575 0.0000
HOLE 8 5.2354 -2.2917 0.0000
HOLE 8 4.6024 -3.3881 0.0000
CYLINDER 7 1 16.6688 73.1773 0.0000
CYLIHNDER 3 1 16.8466 73.1773 0.0000
SJNIT 11
COM='Cask Cavity
CYLINDER 3 1 16.9863 446.6844 0.0000
HOLE 7 0.0000 0.0000 0.0001
HOLE 10 0.0000 0.0000 1.2700
HOLE 7 0.0000 0.0000 74.4475
HOLE 9 0.0000 0.0000 75.7174
HOLE 7 0.0000 0.0000 148.8949
HOLE 10 0.0000 0.0000 150.1648
HOLE 7 0.0000 0.0000 223.3423
HOLE 9 0.0000 0.0000 224.6122
HOLE 7 0.0000 0.0000 297.7897
HOLE 10 0.0000 0.0000 299.0096
HOLE 7 0.0000 0.0000 372.2371
HOLE 9 0.0000 0.0000 373.5070
UNIT 12
COMN='Cask Shield Radial Configuration -
CYLINDER 3 1 16.9863 446.6844 0.0000
HOLE 11 0.0000 0.0000 0.0000
CYLINDER 8 1 18.9103 446.6844 0.0000
CYLINDER 5 1 33.4645 446.6844 0.0000
CYLINDER 8 1 36.5189 446.6844 0.0000
CYLINDER 9 1 49.2189 446.6844 0.0000
CYLINDER 8 1 49.8183 446.6844 0.0000
CUBOID 9 1 4P49.8183 446.6844 0.0000
UHNIT 13
COM= 'LWT Lid
CYLINDER 8 1 36.5189 28.5750 0.5994
CYLINDER 9 1 49.8183 28. 5750 0. 5994
CYLINDER 8 1 49.8183 28.5750 0.0000
CUBOID 9 1 4P49.8183 28.5750 0.0000
UNIT 14
COM='LWT Bottom Weldment '
CYLINDER 5 1 26.3525 16.5100 8.8900
CYLINDER 8 1 36.5189 26.0706 0.0000
CYLINDER 9 1 49.8183 28.0706 0.0000
CYLINDER 8 1 49.8183 26.6700 0.0000
CUBOID 9 1 4P49.8183 26.6700 0.0000
GLOBAL UNIT 15
COM='LWT Cask I
ARRAY 1 -49.8183 -49.8183 0.0000
END GEOM
READ ARRAY
ARA=I NUX=i NUY=I NUZ=3 FILL 14 12 13 END FILL
END ARRAY
READ BOUNDS ALL=MIRROR END BOURIDS
READ PLOT
TTL= 'X-Y PLOT OF CENTER ELEMENT - FUEL ELEVATION
SCR=YES PIC=MAT LPI=10
UAX=1.0 VDN=-I.0 NAX=1500
XUL=-5.4 YUL=0.4 ZUL=57.4
XLR-=.4 YLR=-5.4 ZLR=57 .4 END
TTL='X-Y PLOT OF BASKET - FUEL ELEVATION
SCR=YES PIC=MAT LPI=10
UAX=1.0 VDN--1.0 NAX=L500
XUL=-17.0 YUL=17.0 ZUL=57 .4
XLR=17.0 YLR=-17.0 ZLR=57.4 END
TTL='X-Y PLOT OF CASK - FUEL ELEVATION'
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SCR=YES PIC=MAT LPI=S0
UAX=l.R VDN=-l.0 NAX=1500
XUL=-49.S YUL=49.8 ZUL=57.4
XLR=49.8 YLR=-49.8 ZLR=57.4 E1D
TTL='X-Z PLOT OF BOTTOM BASKET - CENTER FUEL ELEMENT CROSS SECTION
SCR=YES PIC=MAT LPI=I0
UAX=I., WDN=-I. 0 NAX=I500
XUL=-5.4 YUL=0.0 ZUL=77.4
XLR=5.4 YLR=0.0 ZLR=57.4 END
TTL- 'X- PLOT OF BOTTOM BASKET - CENTER FUEL ELEMENT ROW
SCR=YES PIC=MAT LPI=10
UAX=1.0 WDN=-1.0 NAX=1500
XUL=-17.0 YUL=0.0 ZUL=-01 .
XLR=17.R YLR-0. 0 ZLB=26 .7 END
TTL= Y-Z (X=0) PLOT OF BOTTOM BASKET
SCR=YES PIC=MAT LPI=I0
VAX-I = 0 WDN=-1.0 NAX =150

0Ut=0.0 YUL=-l7.0 ZUL=11. 1
XLR=0.0 YLR=17.0 ZLR=26 .7 END
TTL='X-Z PLOT OF BOTTOM BASKET - TOP FUEL ELEMENT ROW
SCR=YES PIC=MAT LPI=I0
UAX=I.0 WDN=-I.S NAX=1500
XUL=-I7.0 YUL=9.3 ZUL=i-l.i
XLR=I7.0 YLR=9.3 ZLR=26.7 END
TTL='X-Z PLOT OF CASK CAVITY
SCR=YES PIC=MAT LPI=5
UAX=I.0R WDN--I.0 NAX=I500
XUL=-I7.R YUL=0.E ZUL=474.4
XLR=I7.0 YLR=0.0 ZSL=25.7 END
TTL= X-Z PLOT OF CASK
SCR=YES PIC=MAT LPI=5
UAX=i.0 WDN=-I.O NAX=I500
XUL=-49.I YUL=0.0 ZUL=502.9
XLR=49.8 YLR=.I 0 LR=0.0 END
END PLOT
END DATA

SECONDARY MODULE 000008 HAS BEEN CALLED.

MODULE 000008 IS FINISHED. COMPLETION CODE 0. CPU TIME USED

SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE 0. CPU TIME USED

SECONDARY MODULE 000009 HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 174

MODULE CSAS25 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 175

0.88 (SECONDS).

4.28 (SECONDS).

8.06 (SECONDS).

5.97 (SECONDS).
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PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: CSAS

CREATION DATE: 03/08/96

VOLUME: ENG

LIBRARY: G:\SCALE43\WINNT\EXE

THIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE

JONAME: SCALE-PC

DATE OF EXECUTION: 02/21/01

TIME OF EXECUTION: 17:18:10
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'Fuel Tube Thick - Nominal Fuel Tube OD - Nominal Fuel Tube Height - Nominal

'Fuel Base Plate - Nominal Fuel Plate Diameter - Nominal Fuel Plate Thickness

'Fuel Plate Clad Thickness - Mlin Active Fuel Length - Min Fuel Element Height

'U235 Fuel Mass - Max Uranium Weight Fraction - Max Cylinder Pitch - Outer Fix

'Material Description for LWT Analyses - DIDO HEU Fuel

'Fuel Tube Thick - Nominal Fuel Tube OD - Nominal Fuel Tube Height - Nominal

'Fuel Base Plate - Nominal Fuel Plate Diameter - Nominal Fuel Plate Thickness

'Fuel Plate Clad Thickness - Min Active Fuel Length - Min Fuel Element Height

'U235 Fuel Mass - Max Uranium Weight Fraction - Max Cylinder Pitch - OuterFix

'Material Description for LWT Analysis - DIDO HEU Fuel

LWT WITH LOOSE DIDO HEU FUEL, ACCIDENT CONDITION, RADIAL SHIFT PATTERN - CENTERE

F- PROBLEM pARAMETERS ...

LIB 27GROUPNDF4 LIBRARY
MXX 9 MIXTURES
MSC 11 COMPOSITION SPECIFICATIONS
IZM 3 MATERIAL ZONES
GE LATTICECELL GEOMETRY
MORE 0 0/1 DO NOT READ/READ OPTIONAL PARAMETER DATA
MSLN 0 FUEL SOLUTIONS

.. *. PROBLEM COMPOSITION DESCRIPTION

SC URANIUM STANDARD COMPOSITION
MX 1 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTE 0.5477 SPECIFIED DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

92000 1.00 ATOM/MOLECULE
92235 94.000 WT%
92238 6k000 WT%

END

SC AL STANDARD COMPOSITION
MX 1 MIXTURE NO.
VF 1.0000 VOLTJME FRACTION
ROTH 1.7930 SPECIFIED DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

13027 1.00 ATOM/MOLECULE
END

SC AL STANDARD COMPOSITION
MX 2 MIXTURE NO.
VF 1.0010 VOLUME FRACTION
ROTH 2.7020 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/I MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

13027 1.00 ATOM/MOLECULE
END

SC H20 STANDARD COMPOSITION
MX 3 MI XTUTE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.9998 SPECIFIED DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUIID
TEMP 293.0 D0G KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.10 ATOM/MOLECULE

END

SC ARBMGLC STANDARD COMPOSITION
MX 4 MIXTURE NO.
VF 0.5840 VOLUME FRACTION
ROTH 0.9437 SPECIFIED DENSITY
NEL 3 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

6012 2.00 ATOMS/MOLECULE
1001 6.00 ATOMS/MOLECULE
8016 2.00 ATOMS/MOLECULE

END

SC H20 STANDARD COMPOSITION
MX 4 MIXTURE NO.
VF 0.4160 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTUFE/COMPOUIID
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
8,16 1. 00 ATOM/MOLECULE

END

SC PB STANDOAFP COMPOSITION
MX 5 MIXTURE NO.
VF 1. 0000 VOLUME FRACTION
ROTH 11.3440 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE;COMPOUND
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TEMP

END

SC SS304
MX
VF
ROTH
EEL
ICP
TEMP

END

SC AL
MX
VF
ROTH
EEL
ICp
TEMP

END

SBl SS304
MX
VF
ROTH
EEL
ICP
TEMP

END

SC H20
MX
VF
ROTH
NEL
IC P
TEMP

END

293.0 DEG KELVIN
82000 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
6 MIXTURE NO.

1.0000 VOLUME FRACTION
7.9200 THEORETICAL DENSITY

4 NO. ELEMENTS
0 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
24304 19.000 WT%
25055 2.000 WTI
26304 69.500 WT%
28304 9.500 WT%

STANDARD COMPOSITION
7 MIXTURE NO.

1.0000 VOLUME FRACTION
2.7020 THEORETICAL DENSITY

I NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
13027 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
8 MIXTURE NO.

1.0000 VOLUME FRACTION
7.9200 THEORETICAL DENSITY

4 NO. ELEMENTS
0 0/1 MIXTURE/COMPOUND

293.0 DES KELVIN
24304 19.000 WT%
25055 2.000 WT%
26304 69.500 WT%
28304 9.500 WT%

STANDARD COMPOSITION
9 MIXTURE NO.

1.0000 VOLUME FRACTION
0.0001 SPECIFIED DENSITY

2 NO. ELEMENTS
1 0/I MIXTURE/COMPOUND

293.0 DEG KELVIN
1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

.... PROBLEM GEOMETRY **

CTP SYMMSLABCELL CELL TYPE
PITCH 0.9800 CM CENTER TO CENTER SPACING
FUELOD 0.0600 CM FUEL DIAMETER OR SLAB THICKNESS
MFUEL 1 MIXTURE NO. OF FUEL
MMOD 3 MIXTURE NO. OF MODERATOR
CLADOD 0.1300 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE NO. OF CLAD

ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE 1 IS FUEL
ZONE 2 IS CLAD
ZONE 3 IS MOD
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LWT WITH LOOSE DIDO HEU FUEL, ACCIDENT CONDITION, RADIAL SHIFT PATTERN - CENTERE"... ... ... ...

.... DATA LIBRARY INFORMATION ..........

UNIT VOLUME
NUMBER DATA SET NSE NAME UNIT FUNCTION

89 G:\scale43\DATALIB\FT89FS01 STANDARD COMPOSITION LIBRARY

82 G:\scale43\DATALIB\FT82FS0l CROSS SECTION LIBRARY

11 D:\hjp\plateMinthclaMin_fuellMin_hteleMinu SHORT CROSS SECTION LIBRARY

90 D:\hjp\plateMinthclaMin_fuellMinhteleMinu INPUT DATA DIRECT ACCESS

STANDARD COMPOSITION LIBRARY DATA

UNIT NUMBER : 89

DATASET NAME : G:\scale43\DATALIB\FT89F01"

LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY
637 STANDARD COMPOSITIONS, 490 NUCLIDES

90 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.

CREATION DATE: 6/30/95

CROSS SECTION LIBRARY DATA

UNIT NUMBER : 82

DATASET NAME N G:\scale43\DATALIB\FT82F01l

LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
BASED ON ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89
LAST UPDATED 08/12/94

L.M.PETRIE - ORNL .

........ 0 IO'S WERE USED BEFORE READING KENO V DATA ........

........ 0 IO'S WERE USED READING THE KENO V PARAMETER DATA ........

'Fuel Annulus S

'Fuel Annulus 2

'Fuel Annulus 3

'Fuel Annulus 4

'Clad Axial End Piece 1

'Clad Axial End Piece 2

'Clad Axial End Piece 3

'Clad Axial End Piece 4

.. ............ DATA READING COMPLETED *-............

........ 0 IO'S WERE USED PREPARING THE KENO V INPUT DATA ........

........ 0 ID'S WERE USED LOADING THE YENO V DATA ........

........ 0 ID'S WERE USED LOADING THE DATA ........

0 IO'S WERE USED CHECKING THE KENO V GEOMETRY DATA
.... ''RESTART DATA HAS BEEN WRITTEN ON UNIT 95 .

........ 0 IO'S WERE USED WRITING THE KENO V - CSAS DATA ........

........ 0 IO'S WERE USED PROCESSING CSAS INPUT DATA ........

CONTROL MODULE CSAS25 IS COMPLETE.

0
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PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000008

CREATION DATE: 09/15/95

VOLUME: ENG

LIBRARY: G:\SCALE43\WINNT\EXE

THIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE

JOBNAME: SCALE-PC

DATE OF EXECUTION: 02/21/01

TIME OF EXECUTION: 17:18:12
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-IQ ARRAY HAS

00 ARRAY HAS

IQ ARRAY HAS

1 ENTRIES.

4 ENTRIES.

6 ENTRIES.

2Q ARRAY HAS 2 ENMTRIES.

0
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LOGICAL ASSIGNMENTS

MASTER LIBRARY 11
WORKING LIBRARY 0
SCRATCH FILE 18
NEW LIBRARY 1

PROBLEM DESCRIPTION

IGR--GEOMETRY (0/1/2/3--INF MED/SLAB/CYL/SPHERE 1

IZM--NUMBER OF ZONES OR MATERIAL REGIONS 9

MS--MIXING TABLE LENGTH 21

IBL--SHIELDED CROSS SECTION EDIT OPTION (0/1--NO/YES) 0

I1R--BONDARENKO FACTOR EDIT OPTION (0/S--NO/YES) 0

ISSOPT--DANCOFF FACTOR OPTION 0

CONVERGENCE CRITERION 1.00000E-03

GEOMETRY CORRECTION FACTOR FOR WIGNER RATIONAL APPROXIMATION 1.000E+00

3Q ARRAY HAS 21 ENTRIES.

4Q ARRAY HAS 21 ENTRIES.

50 ARRAY HAS 21 ENTRIES.

6Q ARRAY NAS 9 ENTRIES.

7Q ARRAY AES 9 ENTRIES.

80 ARRAY HAS 9 ENTRIES.

9Q AR.RAY HAS 9 ENTRIES.

10Q ARRAY HAS 21 ENTRIES.

110 ARRAY HAS 9 ENTRIES.

MIXING TABLE

ENTRY MIXTURE ISOTOPE NUMBER DENSITY NEW IDENTIFIER
1 1 92235 1.319OBE-03 1092235
2 1 92238 8.31332E-05 1092238
3 1 13027 4.00184E-02 1013027
4 2 13027 6.03066E-02 2013027
5 7 13027 6.03066E-02 7013027
6 3 1001 6.68762E-02 3001001
7 4 1001 5.98801E-02 4001001
8 9 1001 6.68896E-06 9001001
9 3 8016 3.343B1E-02 3008016

10 4 8016 2.45894E-02 4008016
ii 9 8016 3.3444BE-06 9008016
12 4 6012 1.07014E-02 40060112
13 5 82000 3.29690E-02 5082500
14 6 24304 1.74286E-02 6024304
15 8 24304 1.74286E-02 8024304
16 6 25055 1.73633E-03 6025055
17 8 25055 1.73633E-03 8025055
18 6 26304 5.93579E-02 6026304
19 8 26304 5.93579E-02 8026304
20 6 28304 7.72070E-03 6028304
21 8 28304 7.72070E-03 8028304

GEOMETRY AND MATERIAL DESCRIPTION

ZONE MIXTURE OUTER DIMENSION TEMPERATURE EXTRA XS TYPE (0/1--FUEL/MOD)
1 1 3.25000E-02 2.93000E.02 4.53946E+00 0
2 2 6.50000E-02 2.93000E+02 0.00000E +00 0
3 3 4.90000E-01 2.93000E +02 0.00000E.00 0
4 4 5.49000E+00 2.93000E+02 0.OOOE0E+00 0
5 5 1.04900E+01 2.93000E+02 0.00000E+00 0
6 6 1.54900E.01 2.93000E+02 0.OOOOOE+00 0
7 7 2.04900E+01 2.93000E+02 0.00000E+00 0
8 8 2.54900E+01 2.93000E+02 0.O0OOOE+00 0
9 9 3.04900E+01 2.93000E+02 6.0OOOE.00 0

4087 LOCATIONS OF 100000 AVAILABLE ARE REQUIRED TO MAKE A NEW MASTER CONTAINING THE SELF-SHIELDED VALUES

NO NUCLIDES IN YOUR PROBLEM RAVE BONDARENKO FACTOR DATA *BONAMI WILL COPY FROM LOGICAL 11 TO LOGICAL I

COPY 1001 HYDROGEN FROM LOG 11 TO LOG 18 BONDARENKO TRIGGER 0

COPY 1001 HYDROGEN FROM LOG 18 TO LOG I BONDARENKO TRIGGER 0

COPY 1001 HYDROGEN FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 1001 HYDROGEN FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 6012 CARBON-12 FROM LOG 11 TO LOG 1 BONDARENKO TRIGGER 0

COPY 8016 OXYGEN-16 FROM LOG 11 TO LOG 18 BONDARENKO TRIGGER 0

COPY 8016 OXYGEN-16 FROM LOG 18 TO LOG I BONDARENKO TRIGGER 0

COPY 8016 OXYGEN-16 FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 8016 OXYGEN-16 FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 13027 AL-27 1193 218 G FROM LOG 11 TO LOG 18 BONDARENKO TRIGGER 0

COPY 13027 AL-27 1193 218 G FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 13027 AL-27 1193 216 G FROM LOG 16 TO LOG 1 BONDARENKO TRIGGER 6

0
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COPY 13027 AL-27 1193 218 G FROM LOG 18 TO LOG 1

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

24304

24304

24304

25055

25055

25055

26304

26304

26304

28304

28304

28304

82000

02235

92238

CR 1191 WT SS-30 FROM LOG 11 TO LOG

CR 1101 WT SS-30 FROM LOG 18 TO LOG

CR 1191 WT SS-30 FROM LOG 18 TO LOG

MNWGANESE-55 FROM LOG 11 TO LOG

MA4GANESE-55 FROM LOG 18 TO LOG

MANGANESE-55 FROM LOG 18 TO LOG

FE 1192 WT SS-30 FROM LOG 11 TO LOG

FE 1192 WT SS-30 FROM LOG 18 TO LOG

18

1

1

18

1

1

18

1

1

18

1

1

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BO1IOARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BOFIARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

FE 1192 WT SS-30

NI 1190 WT SS-30

NI 1190 WT SS-30

NI 1190 WT SS-30

PB 1288 218NGP

URAPIUM-235

URAN4IUM-238

FROM LOG 18 TO LOG

FROM LOG 11 TO LOG

FROM LOG 18 TO LOG

FROM LOG 18 TO LOG

FROM LOG 11 TO LOG

FROM LOG 11 TO LOG

FROM LOG 11 TO LOG
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SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
BASED ON ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89
LAST UPDATED

L.M.PETRIE OR!L
TAPE ID 4321
NUMBER OF NEUTRON GROUPS 27
FIRST THERMAL GROUP 15

TABLE OF CONTENTS
HYDROGEN ENDF/B-IV MAT 1269/THRM1I002
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
CARBON-I1 EMDF/B-IV MAT 1274/THRMN065
OXYGEN-1T ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276

AL-27 1193 218 GP 040375(5)
AL-27 1193 218 GP 040375(5)
AL-27 1193 218 GP 040379(5)
CR 1191 WT SS-304(1/EST) P-3 293K SP=5+4(42375)
CR 1191 WT SS-304 (1/EST) P-3 293K SP=5+4 (42375)

MANGANES?-55 ENOF/B-IV MAT 1197
MANGANESB-55 ENDF/B-IV MAT 1197

FE 1192 WT SS-304(1/EST) P-3 293K SP=5÷a4(42375)
FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)
NI 11990 WT SS-304 (1/EST) P-3 293K SP=54 (42375)
NI 1190 WT SS-304 (1/EST) P-3 293K SP=5+4(42375)
PB 1288 218NGP 042375 P-3 293K

URAONIUM-235 ENDF/S-IV MAT 1261
URANIUM-238 FNDF/B-IV MAT 1262

08/12/94

NUMBER OF NUCLIDES
NUMBER OF GAM1T4A GROUPS
LOGICAL UNIT

UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID

21
0

1

3001001
4001001
9001001
4006012
3008016
4008016
9008016
1013027
2013027
7013027
6024304
8024304
6025055
8025055
6026304
8026304
6028304
8028304
5082000
1092235
1092238

TAPE COPY USED 0 I/O'S, AND TOOK 0.27 SECONDS
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PROGRAM VERIFICATION INFORMATION

.. *.. CODE SYSTEM: SCALE-PC VERSION: 4-3

.**.. PROGRAM: 000002

CREATION DATE: 09/28/95

VOLUME: ENG

LIBRARY: G:\SCALE43\WIN_NT\EXE

THIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE

JOBNAME: SCALE-PC

DATE OF EXECUTION: 02/21/01

TIME OF EXECUTION: 17:18:12

NAC International 6.6.8-109



NAC-LWT Cask SAR
Revision 43

January 2015

-IQ ARRAY HAS 1 ENTRIES.

0Q ARRAY HAS 9 ENTRIES.

IQ ARRAY HAS 12 ENTRIES.

SELECT 21 NUCLIDES FROM THE MASTER LIBRARY ON LOGICAL 1
0 NSUCLIDES FROM THE WORKING LIBRARY ON LOGICAL 2
0 NUCLIDES FROM THE WORKING LIBRARY ON LOGICAL 3

TO CREATE THE NEW WORKING LIBRARY ON LOGICAL 4

4 RESONANCE CALCULATIONS HAVE BEEN REQUESTED
-1 OUTPUT OPTION FOR AMPX FORMATTED CROSS SECTION DATA

2001 MAXIMUM NUMBER OF RESONANCE MESH INTERVALS
2 ORDER OF RESONANCE LEVEL PROCESSING

THE STORAGE ALLOCATED FOR THIS CASE IS 100000 WORDS

2Q ARRAY HAS 21 ENTRIES.

3Q ARRAY HAS 60 ENTRIES.

4Q ARRAY HAS 21 ENTRIES.

GENERAL INFORMATION CONCERNING CROSS SECTION LIBRARY
TAPE IDENTIFICATION NUMBER 4321
NUMBER OF NUCLIDES ON TAPE 21
NUMBER OF NEUTRON ENERGY GROUPS 27
FIRST THERMAL NEUTRON ENERGY GROUP 15
NUMBER OF GAMMA ENERGY GROUPS 0

DIRECT ACCESS UNIT NUMBER 9 REQUIRES 117 BLOCKS OF LENGTH 1680 WORDS
XSDREN TAPE 4321

SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
BASED ON ENOF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89
LAST UPDATED

L.M.PETRIE ORNL
08/12/94

NUCLIDES FROM XSDRN TAPE
1 HYDROGEN ENDF/B-IV MAT 1269/THRMI
3 HYDROGEN ENDF/B-SV MAT 1269/THRMI
3 HYDROGEN ENOF/B-IV MAT 1269/THRM1

4 CARBON-12 ENDF/B-IV MAT 1274/THRM1
5 OXYGEN-16 ENDF/B-IV MAT 1270
6 OXYGEN-16 ENDF/B-IV MAT 1276
7 OXYGEN-16 ENDF/B-IV MAT 1276
8 AL-27 1193 218 GP 040375(5)
9 AL-27 1193 218 GP 040375(5)

10 AL-27 1193 218 GP 040375(5)
11 CR 1191 WT SS-304(1/EST) P-3 293K SP=5.4
12 CR 1191 WT SS-304 (I/EST) P-3 293K SP=5+4
13 MANGANESE-55 ENDF/B-IV MAT 1197
14 MANGANESE-55 ENDF/B-IV MAT 1197
15 FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4
16 FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4
17 NI 1190 WT SS-304(I/EST) P-3 293K SP=5+4
18 NI 1190 WT SS-304( I/EST) P-3 293K SP=5+4
19 PB 1288 218NGP 043375 P-3 293K
20 URA14IUM-235 ENDF/B-IV MAT 1261
21 UP-ANIUM-238 ENDF/B-IV MAT 1262

HYDROGEN ENDF/B-IV MAT 1269/THRM1002

HYDROGEN El.OF/B-IV MAT 1269/THRM1002

HYDROGEN ENDF/B-IV MAT 1269/TI4RM1002

CARBON-12 ENDF/B-IV MAT 1274/THRM1065

OXYGEN-16 EIIDF/B-IV MAT 1276

OXYGEN-16 EIIOF/B-IV MAT 1276

OXYGEN-16 ENDF/B-IV MAT 1276

AL-27 1193 218 OP 040375(5)

AL-27 1193 218 OP 040375(5)

AL-27 1193 218 GP 040375(5)

CR 1191 WT SS-304(I/EST) P-3 293K SP=5.4(42375)'

CR 1191 WT SS-304(1/EST) P-3 293K SP=5.4(42375)'

MANGANESE-55 EINF/B-IV MAT 1197

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) 54.466

POTENTIAL SCATTER SIGMA = 2.590

UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94

3001001
4001001
9001001
400G012
3008016
4008016
9008016
1013027
2013027
7013027
6024304
8024304
6025055
8025055
6026304
8026304
6028304
8028304
5082000
1092235
1092238

UPDATED 08/12/94 3001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 4001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 9001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 4006012 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 3008016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 4008016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 9008016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 1013027 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 2013027 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPEPATURE=

UPDATED 08/12/94 7013027 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 6024304 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 8024304 TEMPERATURE=

PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 6025055 TEMPERATURE=

0.OOOE.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
393.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293 .00

TEMPERATURE(KELVIN)

LUMPED NUCLEAR DENSITY

= 293.000

= 1.7363295E-03 0
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SPIN FACTOR (G) 14.448 LUMP DIMENSION (A-BAR) = 0.0000000E+00

INNER RADIUS = 0.0000000E+00 DANCOFF CORRECTION (C) = 0.0000000E.00

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I 55.845 SIGMA(PER ABSORBER ATOM)= 3.4663022E.02

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 55.925 SIGMA(PER ABSORBER ATOM)= 1.2557598E+02

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A S-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=.100000

GROUP EES ABS RES FISS RES SCAT
8 -5.518788E-04 0.0000IOE+00 -3.944190E-01
9 -2.797993E-03 0.000000E+00 -2.293471E+00
10 -3.291452E-01 0.000000E+00 -3.820862E+01
11 -2.680562E+00 0.O0OEO+0+00 -I.159996E502

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 3.33719E+00
FISSION 0.OOO0E+00

PROCESS NUMBER 1007 IS AT TEMPERATURE:

MANGANESE-55 ENDF/B-IV MAT 1197 UPDATED 08/12/94 8025055 TEMPERATURE:

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS 0.OOOE+00

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) 54.466 TEMPERATURE(KELVIN) = 293.000

POTENTIAL SCATTER SIGMA = 2.590 LUMPED NUCLEAR DENSITY = 1.7363295E-03

SPIN FACTOR (G) 14.448 LUMP DIMENSION (A-BAR) = 0.0000000E+00

INNER RADIUS = 0.OOOOOOE+00 DANCOFF CORRECTION (C) = 0.0OOOOE+00

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I 55.845 SIGMA(PER ABSORBER ATOM)= 3.4663022E+02

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 55.925 SIGMA(PER ABSORBER ATOM)= 1.2557598E+02

MODERATOR-2 WILL BE TREATED BY THE NOEDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A S-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=1.00000

GROUP RES ABS RES FISS RES SCAT
8 -5.518788E-04 0..0000E+00 -3.944190E-01
9 -2.797993E-03 0.00003OE.O00 -2.293471E+00
10 -3.291452E-01 0.009000B+00 -3.820862E+01
11 -2.680562E+00 R.090000E+00 -1.159996E+02

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 3.33719E+00
FISSION 0.00000E.00

0

293.00

293.00

293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
292.00

293.00
293.00

293.00

FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

FE 1192 WT SS-304(1/EST) P-3 293K SP=5.4(42375)'

NI 1190 WT SS-304(8/EST) P-3 293K SP-5.4(42375)'

NI 1190 WT SS-304(1/EST) P-3 293K SP=5.4(42375)'

PB 1288 218NGP 042375 P-3 293K

PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 6026304 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATUBRE=

UPDATED 08/12/94 8026304 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 6028304 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 8028304 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 5082000 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

URAIIIUM-235 ENDF/B-IV MAT 1261 UPDATED 08/12/94 1092235 TE

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 233.025 TEMPERATURE(KELVIN) = 293.000

POTENTIAL SCATTER SIGMA = 11.500 LUMPED NUCLEAR DENSITY = 1.3190822E

SPIN FACTOR (G) = 15171.100 LUMP DIMENSION (A-BAR) = 6.4999998E

INNER RADIUS = 0.0000000E+00 DANCOFF CORRECTION (C) = 1.5211706E

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MAlSS OF MODERATOR-s 26.982 SIGMA(PER ABSORBER ATOM)= 4.0850834E.01

MODERATOR-S WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

EMPERATURE=

-03

-02

-01
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MASS OF MODERATOR-2 = 238.051 SIGMA(PER ABSORBER ATOM)= 7.7685082E-01

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A 1-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=l.00000

GROUP RES ABS RES FISS RES SCAT
12 -1.712865E+00 -S.053512E_0I -4.421081E-02
13 -5.191924E.00 -2.544281E+00 -1.184106E-01
14 -3.743466E+00 -2.214331E+00 -2.824813E-02
15 -2.253279E-04 -1.715397E-04 1.537884E-06

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.15925E+02
FISSION 1.28649E+02

PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 1092238 TEMPERATURE=

293.00

293.00URANIUM-238 ENDF/B-IV MAT 1262

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 236.006 TEMPERATURE (KELVIN) 293.000

POTENTIAL SCATTER SIGMA = 10.599 LUMPED NUCLEAR DENSITY = 8.3133229E-05

SPIN FACTOR (G) = 656.527 LUMP DIMENSION (A-BAR) = 6.4999998E-02

INNER RADIUS = 0.OOOOOOE+00 DANCOFF CORRECTION (C) = 1.5211706E-01

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I 26.982 SIGMA(PER ABSORBER ATOM)= 6.4818372E.02

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 = 235.044 SIGMA(PER ABSORBER ATOM)= 1.8885785E.02

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A I-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=0.00000

GROUP RES ABS RES PISS RES SCAT
9 -1.309125E-04 0.000000E+00 -1.475272E-03

10 -7.025824E-03 -3.9036292-08 -5.099698E-02
11 -3.303697E-01 0.000000E+00 -1.054719E+00
12 -3.107242E,00 0.000000E+00 -3.725560E+00
13 -3.585465E.00 0.OOOOOOE+00 -1.189779E.00
14 -6.584399E+00 0.000000E+00 -3.875874E-01
15 -4.155954E-09 0.OOOOOOE.00 3.752471E-09

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.57082E+02
FISSION 5.33631E-04

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00
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THI S ISORN WORKING TAPE WAS CREATED 02/21/El AT 17:18:13
THE TITLE OF THE PARENT CASE IS AS FOLLOWS
SCALE 4 .2 - 27 GROUP NEUTRON GROUP LIBRARY

BASED OH ENDF-B VERSION 4 DATA
COMPILED FOR NRC 1/27/89

TAPE ID 4321
NUMBER OF NEUTRON GROUPS 27
FIRST THERMAL GROUP 15

TABLE OF CONTENTS
HYDROGEN ENDF/B-IV MAT 1269/THRMI002
HYDROGEN ENDF/B-IV MAT 1269/THREM1002
HYDROGEN ENDF/B-IV MAT 1269/THREM1002
CARBON-12 ENDF/B-IV MAT 1274/THREM1065
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276

AL-27 1193 218 GP 040375(0)
AL-27 1193 218 GP 040375(1)
AL-27 1193 218 GP 040371(5)
CR 1191 WT SS-304 (1/EST) P-3 293K SP=5+4 (42375)'
CR 1191 WT SS-304 (1/EST) P-3 293K SP=5.4 (4375)

MANGAI4ESE-55 ENDF/B-IV MAT 1197
MANGANESE-55 ENDF/B-IV MAT 1197

FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)
FE 1192 WT SS-304 (1/EST) P-3 293K SP=5+4 (42375)'
NI 1190 WT SS-304 (1/EST) P-3 293K SP=5+4 (42375),
NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4 (42375)'
PB 1288 218NGP 042375 P-3 293K

URANIUM-235 ENDF/B-IV MAT 1261
URANIUM-238 ENDF/6-IV MAT 1262

NUMBER OF NUCLIDES
NUMBER OF GAOMA GROUPS
LOGICAL UNIT

UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID

21
0
4

3001001
4001001
9001001
4006012
3008016
4008016
9008016
1013027
2013027
7013027
6024304
8024304
6025055
8025055
6026304
8026304
6028304
8028304
5082000
1092235
1092238

TAPE COPY USED 0 /10'S, AND TOOK 0.11 SECONDS
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PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000009

CREATION DATE: 03/08/96

VOLUME: ENG

LIBRARY: G:\SCALE43\WINNT\EXE

THIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE

JOBNAME: SCALE-PC

DATE OF EXECUTION: 02/21/01

TIME OF EXECUTION: 17:18:17

nal 6.6.8-115

PPPPPP
PPPPP P

PP
PP
pp

PPPPPPP
PPPPPP

CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCC CC CCCCCCCC

CCCCCCCCCCC

NAC Internatio



NAC-LWT Cask SAR January 2015
Revision 43

*** ****** ~NUMERIC PARAMETERS *** *

TME MAXIMUM PROBLEM TIME (MIN) 90.00

TBA TIME PER GENERATION (MIN) 5.00

GEN NUMBER OF GENERATIONS 1203

NPG NUMBER PER GENERATION 1000

NSK NUMBER OF GENERATIONS TO BE SKIPPED 3

BEG BEGINNING GENERATION NUMBER I

* RES GENERATIONS BETWEEN CHECKPOINTS 0 *

SXD NUMBER OF EXTRA I-D CROSS SECTIONS 1

NBK NEUTRON BANK SIZE 1025

*XNB EXTRA POSITIONS IN NEUTRON BANK 0

NFB FISSION BANK SIZE 1000

XFB EXTRA POSITIONS IN FISSION BANK 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000

WTH WEIGHT HIGH FOR SPLITTING 3.0000

* WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

END STARTING RANDOM NUMBER BB827100001

NB8 NUMBER OF D.A. BLOCKS ON UNIT 8 200

NL8 LENGTH OF D.A. BLOCKS ON UNIT 8 512

* ADJ MODE OF CALCULATION FORWARD

*** INPUT DATA WRITTEN ON RESTART UNIT NO

* BINARY DATA INTERFACE YES
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*** ****** ~LOGICAL PARAMETERS *** *

RUN

FLX

SMU

MKU

CKU

FMU

MKH

CKH

FMH

HHL

AMX

XSI

XS2

XAP

PKI

PID

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT NUMBER

PRINT FISS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT FISS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT 1-D MIXTURE X-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE ANGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA 1-D CROSS SECTIONS

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

PLT PLOT PICTURE MAP(S) NO

FDN COMPUTE FISSION DENSITIES NO

NUB COMPUTE NU-BRA. & AVG FISSION GROUP YES

MKP COMPUTE MATRIX K-EFF BY UNIT LOCATION NO

CKP COMPUTE COFACTOR K-EFF BY UNIT LOCATION NO

FMP PRINT FISS PROD MATRIX BY UNIT LOCATION NO

MKA COMPUTE MATRIX K-EFF BY ARRAY NUMBER NO

CKA COMPUTE COFACTOR K-EFF BY ARRAY N1UMBER NO

FMA PRINT FISS PROD MATRIX BY ARRAY NUMBER NO

HAL COLLECT MATRIX BY HIGHEST ARRAY LEVEL NO *

FAR PRINT FIP. AND ABS. BY REGION NO

GAS PRINT FAR BY GROUP NO

PAX PRINT XSEC-ALBEDO CORRELATION TABLES NO **

PWT PRINT WEIGHT AVERAGE ARRAY NO

PGM PRINT INPUT GEOMETRY NO

BUG PRINT DEBUG INFORMATION NO

TRK PRINT TRACKING INFORMATION NO

PARAMETER INPUT COMPLETED

........ 0 IO'S WERE USED READING THE PARAMETER DATA ........

. .. . . .DATA READING COMPLETED ... *-*... *..
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UN4IT VOLUME
NUMBER DATA SET NAME NAME UNIT FUNCTION

XSC 14 D:\hjp\plateMinthclaMin_FuellMin_hteleMin_u MIXED CROSS SECTIONS *

ALB 79 G:\scale43\DATALIB\FT79F001 INPUT ALBEDOS

WTS 80 G:\scale43\DATALIB\FT80F001 INPUT WEIGHTS

SKT 16 U4KNOWN WRITE SCRATCH DATA

BIN 95 D:\hjp\plateMinthclaMin_fuellMin_hteleMin_u BINARY INPUT DATA

RST 9S D;\hjp\plateMinthclaMin_fuellMen_hteleMinu READ RESTART DATA

LIB 4 D:\hjp\plateMinthclaMin_fuellMin hteleMinu INPUT AMPX WORKING LIBRARY

a D:\hjp\plateMinthclaMinfuellMin_hteleMinu INPUT DATA DIRECT ACCESS

9* UNKNOWN SUPER GROUPED DIRECT ACCESS

* 10 UNKN4OWN XSEC MIXING DIRECT ACCESS

........ 0 IO'S WERE USED PREPARING INPUT DATA ........

CROSS SECTIONS READ FROM THE AMPX WORKING LIBRARY ON UNIT 4
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MIXING TABLE

NUMBER OF SCATTERING ANGLES = 2
CROSS SECTION MESSAGE THRESHOLD =3.OE-05

MIXTURE =
NUCLIDE
1013027

08/12/94
1092235

08/12/94
1092238

08/12/94

MIXTURE =
NUCLIDE
2013 027

08/12/94

MIXTURE =
NUCLIDE
3001001

08/12/94
3008016

08/12/94

MIXTURE =
NUCLIDE
4001001

08/12/94
4006012

08/12/94
4008016

08/12/94

MIXTURE =
NUCL IDE
5082000

08/12/94

MIXTURE =
NUCLIDE
6024304

08/12/94
6025055

08/12/94
6026304

08/12/94
6028304

08/12/94

MIXTURE =
NUCLIDE
7013027

08/12/94

MIXTURE =
NUCLIDE
8024304

08/12/94
8025055

08/12/94
8026304

08/12/94
8028304

08/12/94

MIXTURE =
NUCLIDE
9001001

08/12/94
9008016

08/12/94

ATOM-DENS.
4. 00184E-02

1.31908E-03

8.31332E-05

DENSITY(G/CC)
WGT. FRAC.

7. 66010E-01

2.19951E-01

1.40394E-02

= 2.3407
ZA AWT

13027 26.9818

92235 235.0441

92238 238.0510

2 DENSITY(G/CC) = 2.7020
ATOM-DENS. WGT. FRAC. ZA AWT

6.03066E-02 1.OOOOE.00 13027 26.9818

3
ATOM-DENS.

6. 68762E-02

3.34381E-02

4
ATOM-DENS.

5. 98801E-02

1.07014E-02

2.458942-02

DENSITY(G/CC)
WGT. PRAC.

I.11927E-01

8.88074E-01

DENSITY(G/CC)
WGT. FRAC.

1.03684E-01

2.20668E-01

6.75649E-01

= 0.99977
ZA AWT

1001 1.0077

8016 15.9904

= 0.96635
ZA AWT

1001 1.0077

6000 12.0001

8016 15.9904

5 DENSITY(G/CC) = 11.344
ATOM-DENS. WGT. FRAC. ZA AWT

3.29690E-02 1.000000+00 82000 207.2100

NUCLIDE TITLE
AL-27 1193 218 GP 040375(5)

URA14IUM-235 EIDF/B-IV MAT 1261

URANIUM-238 ENDF/B-IV MAT 1262

NUCLIDE TITLE
AL-27 1193 218 GP 040375(5)

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THRMI002

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THRMO002

CARBON-12 ENDF/B-IV MAT 1274/THEM1065

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE
PB 1288 218NGP 042375 P-3 293K

NUCLIDE TITLE

CR 1191 WT SS-304(1/EST) P-3 293K SP=5.4(42375)'

MANGANESE-55 ENDF/B-IV MAT 1197

FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

NI 1190 WT SS-304(1/EST) P-3 293K SP=5i4(42375)'

NUCLIDE TITLE
AL-27 1193 218 GP 040375(5)

NUCLIDE TITLE

CR 1191 WT SS-304(1/EST) P-3 293K SP=5t4(42375)'

MANGANESE-55 ENDF/B-IV MAT 1197

FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

NUCLIDE TITLE

HYDROGEN ENDF/B-IV MAT 1269/THRM1002

OXYGEN-16 ENDF/B-IV MAT 1276

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

6
ATOM-DENS.

1.74286E-02

1.73633E-03

5.93579E-02

7.72070E-03

DENSITY{G/CC)
WGT. FRAC.

1.900000E-01

1.99999E-02

6.95000E-01

9.50001E-02

= 7.9200
ZA AWT

24000 51.9957

25055 54.9379

26000 55.8447

28000 58.6872

0
7 DENSITY(G/CC) = 2.7020

ATOM-DENS. WGT. FRAC. ZA AWT
6.03066E-02 1.00000E+00 13027 26.9818

a
ATOM-DENS.

1.74286E-02

1.73633E-03

5.93579E-02

7.72070E-03

9

ATOM-DENS.
6.68896E-06

3.34448E-06

DENSITY(G/CC)
WGT. FRAC.

1.90000E-01

1.99999E-02

6.95000E-01

9.50001E-02

DENSITY(G/CC)
WGT. FRAC.

1.11927E-01

8.88074E-01

= 7.9200
ZA AWT

24000 51.9957

25055 54.9379

26000 55.8447

28000 58.6872

= 0.99997E-04
ZA AWT

1001 1.0077

8016 15.9904

3001001 HYDROGEN ENDF/8-IV MAT 1269/THRMI002
4001001 HYDROGEN ENDF/B-IV MAT 1269/THERM1002
9001001 HYDROGEN ENDF/B-IV MAT 1269/THRM1002
4006012 CARBON-12 ENDF/B-IV MAT 1274/THRMI065
3008016 OXYGEN-16 ENDF/B-IV MAT 1276
4008016 OXYGEN-16 ENDF/B-IV MAT 1276
9008016 OXYGEN-16 ENDF/B-IV MAT 1276
1013027 AL-27 1193 218 GP 040375)5)
2013027 AL-27 1193 218 GP 040375T)
7013027 AL-27 1193 218 GP 040375(5)
6024304 CR 1191 WT SS-304 (I/EST) P-3 293K SP=5+4(42375)
8024304 CR 1191 WT SS-304 (1/EST) P-3 293K SP5÷+4 (42375)
6025055 MANGANESE-55 ENDF/B-IV MAT 1197
8025055 MANGANESE-55 ENDF/B-IV MAT 1197
8026304 PE 1192 WT SS-304 (/EST) P-3 293K SP=5.4(42375)
8026304 PR 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)
6028304 NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4 (42375)
8028304 NI 1190 WT SS-304()/EST) P-3 293K SP=54 (42375)
5082000 PB 1288 218NGP 042375 P-3 293K
1092235 URANIUM-235 ENDF/B-IV MAT 1261
1092238 URANIUM-238 ENDF/B-IV MAT 1262

UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94

KENO MESSAGE NUMBER K5-222

KENO MESSAGE NUMBER K5-222

KENO MESSAGE NUMBER K5-222

NAC International

1 TRANSFERS FOE MIXTURE

1 TRANSFERS FOR MIXTURE

1 TRANSFERS FOR MIXTURE

....... 0 IO'S WERE USED

3 WERE CORRECTED FOR BAD MOMENTS.

4 WERE CORRECTED FOR BAD MOMENTS.

9 WERE CORRECTED FOR BAD MOMENTS.

MIXING CROSS-SECTIONS
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1-D CROSS SECTION ARRAY ID NUMBERS
1 2002 1452 27 18 1018

........ 0 IO'S WERE USED PREPARING THE CROSS SECTIONS
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**. ADDITIONAL INFORMATION ......

NUMBER OF ENERGY GROUPS

NO. OF FISSION SPECTRUM SOURCE GROUP

NO. OF SCATTERING ANGLES IN XSECS

ENTRIES/NEUTRON IN THE NEUTRON BANK

ENTRIES/NEUTRON IN THE FISSION BANK

NUMBER OF MIXTURES USED

NUMBER OF BIAS ID'S USED

NUMBER OF DIFFERENTIAL ALBEDOS USED

* TOTAL INPUT GEOMETRY REGIONS

* NUMBER OF GEOMETRY REGIONS USED

LARGEST GEOMETRY UNIT NUMBER

*.* LARGEST ARRAY NUMBER

27 USE LATTICE GEOMETRY

1

2

22

15

56

56

15

GLOBAL ARRAY NUMBER

NUMBER OF UNITS IN THE GLOBAL X DIR.

NUMBER OF UNITS IN TNE GLOBAL Y DIR.

NUMBER OF UNITS IN THE GLOBAL Z DIR.

USE A GLOBAL REFLECTOR

USE NESTED HOLES

NUMBER OF HOLES

MAXIMUM HOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAXIMUM ARRAY NESTING LEVEL

YES

YES

YES

75

5N

NO *

* X BOUNDARY CONDITION MIRROR - BOUNDARY CONDITION MIRROR

+Y BOUNDARY CONDITION MIRROR -Y BOUNDARY CONDITION MIRROR

*Z BOUNDARY CONDITION MIRROR -Z BOUNDARY CONDITION MIRROR
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*.* SPACE AND SUPERGROUP INFORMATION ......

100000 WORDS IS THE TOTAL SPACE AVAILABLE.

42609 WORDS WERE USED FOR NON-SUPERGROUP STORAGE.

... 57391 WORDS OF STORAGE ARE AVAILABLE FOR SUPERGROUPED DATA.

99738 WORDS OF STORAGE ARE AVAILABLE FOR CONSTRUCTING THE SUPERGROUPS.

57331 WORDS OF STORAGE ARE AVAILABLE TO EACH SUPERGROUP.

1037 WORDS ARE NEEDED FOR THE LARGEST GROUP.

43862 WORDS OF STORAGE IS SUFFICIENT TO RUN THIS PROBLEM.

53220 WORDS OF STORAGE WILL ALLOW THE PROBLEM TO RUN WITH ONE SUPERGROUP.

53408 WORDS OF STORAGE WILL BE USED TO RUN THIS PROBLEM.

*: *** * .. .. .. ..

STARTING ENDING XSEC ALBEDO TOTAL L
SUPERGROUP GROUP GROUP LENGTH LENGTH LENGTH

1 1 27 2010 0 10551

........ 0 IO'S WERE USED IN SUPERGROUPING ........

........ 0 IO'S WERE USED LOADING THE DATA ........
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MEDIA BIAS
NUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT I -----

TUBE 1 LOOSEFUELED ANNULAR SECTIONS

1 CYLINDER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CYLINDER

8 CYLINDER

9 CYLINDER

10 CYLINDER

11 CYLINDER

12 CYLINDER

13 CYLINDER

14 CYLINDER

15 CYLINDER

16 CYLINDER

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

RADIUS

3.0300

3.0625

3.1275

3.1600

3.5300

3.5625

3.6275

3.6600

4.0300

4.0625

4.1275

4.1600

4.5300

4.5625

4.6275

, Z

+ Z

Z0

Z1

+Z

+Z

+.Z

+.Z

.Z

+Z

+0Z

+0Z

+0Z

+Z

+Z

58.750

S8.750

58.750

58.750

58.750

58.750

58.750

58.750

58.750

58.750

58.750

58 .750

58.750

58.750

58.750

-Z

-Z

-Z

-Z

-Z

-Z

-Z

-Z

-Z

-Z

-Z

-Z

-Z

-Z

-Z

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

X =

X =

X =

X =

X =

X5=

X5=

5 =

X=

X =

X=

X=

X=

X=

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0 .00000

0.00000

0.00000

0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.000002 1 RADIUS = 416599 Z = 58.750 -Z = 0.00000 CENTERLINE IS AT X = 0.00000
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REGION
MEDIA BIAS

NUM ID
GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM 0

UNIT 2

AXIAL CLAD SECTIONS

I CYLINDER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CYLINDER

8 CYLINDER

3

2

3

2

3

2

3

2

TUBE I

I RADIUS

0 RADIUS

1 RADIUS

1 RADIUS

I P.ADIUS

1 RADIUS

1 RADIUS

1 RADIUS

LOOSE

= 3.0300

= 3.1600

= 3.5300

= 3.6600

= 4.0300

= 4.1600

= 4.5300

= 4.6599

+Z =

+Z =

÷Z =

.Z =

+Z =

+ Z=

+ Z=

+ Z=

1.3750

1.3750

1.3750

1.3750

1.3750

1.3750

1.3750

1.3750

-Z =

-Z =

-Z =

-Z =

-Z =

-Z =

-Z =

-Z=

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

X = 0.00000

X = 0.00000

X = 0.00000

X = 0.00000

X = 0.00000

X = 0.00000

X = 0.00000

X = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

----- UNIT 3 -----

FUEL ELEMENT

1 CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

BASKET FUEL TUBE

I CYLINDER

HOLE NUMBER

2 CYLINDER

BASKET FUEL TUBE

1 CYLINDER

HOLE NUMBER

2 CYLINDER

TUBE 1

3 1

1

2

3

RADIUS

AT X

AT X

AT X

= 4.6600

= 0.00000

= 0.00000

= 0.00000

+Z=
y1 =

y =
y=

61.500

0.00000

0.00000

0.00000

-Z =

Z=

Z=

Z=

0.00000

0.00000

1.3750

60.125

UNIT 4

FUEL DOWN.

3 1 RADIUS

4 AT X

2 1 RADIUS

RADIAL CENTERED

5.0927 +Z =

0.00000 Y =

5.3974 +Z =

73.177

0.00000

73.177

-Z

Z

-Z

UNIT

0.00000

0.00000

0.00000

5 ....

0.00000

11.677

0.00000

CENTERLINE IS AT

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

X = 0.00000

2

i

2

X = 0.00000

3

X = 0.00000

X = 0.00000

3

X = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

FUEL UP

31

5

2 1

RADIAL CENTERED

RADIUS = 5.0927 +Z

AT X = 0.00000 Y

RADIUS = 5.3974 +Z

73.177

0.00000

73.177

-Z

Z

-Z
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MEDIA BIAS
NUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

..... UNIT 6 -----

BASKET BOTTOM PLATE HOLE

I CYLINDER 3 1 RADIUS = 1.2700 +Z 1.2698 -Z = 0.00000 CENTERLINE IS AT X = 0.00000

UNIT 7 -----

Y = 0.00000

Y = 0.00000

BASKET BOTTOM PLATE

1 CYLINDER 6

HOLE NUMBER 6

HOLE NUMBER 7

HOLE NUMBER 8

HOLE NUMBER 9

HOLE NUMBER 10

HOLE NUMBER 11

HOLE NUMBER 12

1 RADIUS

AT X

AT X

AT X

AT X

AT X

AT X

AT X

= 16.847

= 0.00000

= 10.795

5.3975

= -5.3975

= -10.795

= -5.3975

= 5.3975

+Z =

Y =

Y=

Y=

Y=

Y=

Y=

Y =

1.2698

0.00000

0.00000

9.3487

9.3487

0.00000

-9.3487

-9.3487

-Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

CENTERLINE IS AT

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

X = 0.00000

6

6

6

6

6

6

6

--.- UNIT a - -

HEAT TRANSFER BAR / ROD

1 CYLINDER 7 1 RADIUS = 0.31650 .Z = 73.177 -Z = 0.00000 CENTERLINE IS AT X = 0.00000 Y = 0.00000
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REGION
MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
NUM ID

----- UNIT 9 -----

BASKET FUEL DOWN

1 CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

3 1 RADIUS = 16.193

.3 AT X = 0.00000

14 AT X = 10.795

L5 AT X = 4.9493

L6 AT X = 4.6024

L7 AT X = 5.2354

L8 AT X = 5.3975

L9 AT X = 0.00000

?0 AT X =-0.63300

?1 AT X = 0.63300

?2 AT X = -5.3975

?3 AT X = -4.9493

34 AT X = -5.2354

?5 AT X = -4.6024

?6 AT X = -10.795

?7 AT X w -4.9493

?8 AT X = -4.6024

39 AT X = -5.2354

3W AT X = -5.3975

31 AT X = 0.00000

32 AT X = 0.63300

33 AT X =-0.63300

34 AT X = 5.3975

35 AT X = 4.9493

36 AT X = 5.2354

37 AT X = 4.6024

7 1 RADIUS = 16.669

3 1 RADIUS = 16.847

.Z = 73.177

Y = 0.00000

Y = 0.00000

Y = 2.8575

Y = 3.3881

Y = 2.2917

Y = 9.3487

Y = 5.7150

Y = 5.6798

Y = 5.6798

Y = 9.3487

Y = 2.8575

Y = 2.2917

Y = 3.3881

Y = 0.00000

Y = -2.8575

Y = -3.3881

Y = -2.2917

Y = -9.3487

Y = -5.7150

Y = -5.6798

Y = -5.6798

Y = -9.3487

Y = -2.8575

Y = -2.2917

Y = -3.3881

+Z = 73.177

+Z = 73.177

-Z = 0.00000 CENTERLINE IS AT X = 0.00000

Z = 0.00000 IS UNIT NUMBER 4

Z = 0.00000 IS UNIT NUMBER 4

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 4

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER a

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 4

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER a

Z = 0.00000 IS UNIT NUMBER 4

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 4

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 4

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

-Z = 0.00000 CENTERLINE IS AT X = 0.00000

-Z = 0.00000 CENTERLINE IS AT X = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000
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MEDIA BIAS
NUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT 10 -----

BASKET FUEL UP

1 CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

3 1 RADIUS = 16.193

38 AT X = 0.00000

39 AT X = 10.795

40 AT X = 4.9493

11 AT X = 4.6024

42 AT X = 5.2354

43 AT X = 5.3975

44 AT X = 0.00000

45 AT X =-0.63300

46 AT X = 0.63300

47 AT X = -5.3975

48 AT X = -4.9493

49 AT X = -5.2354

50 AT X = -4.6024

51 AT X = -10.795

52 AT X = -4.9493

53 AT X = -4.6024

54 AT X = -5.2354

55 AT X = -5.3975

S6 AT X = 0.00000

57 AT X = 0.63300

58 AT X =-0.63300

59 AT X = 5.3975

so AT X = 4.9493

61 AT X = 5.2354

12 AT X = 4.6024

7 1 RADIUS = 16.669

3 1 RADIUS = 16.847

+Z = 73.177

Y = 0.00000

Y = 0.00000

Y = 2.8575

Y = 3.3881

Y = 2.2917

Y = 9.3487

Y = 5.7150

Y = 5.6798

Y = 5.6798

Y = 9.3487

Y = 2.8575

Y = 2.2917

Y = 3.3881

Y = 0.00000

Y = -2.8575

Y = -3.3881

Y = -2.2917

Y = -9.3487

Y = -5.7150

Y = -5.6798

Y = -5.6798

Y = -9.3487

Y = -2.8575

Y = -2.2917

Y = -3.3881

+Z = 73.177

-Z = 0.00000 CENTERLINE IS AT X = 0.00000

Z = 0.00000 IS UNIT NUMBER 5

Z = 0.00000 IS UNIT NUMBER 5

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 5

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 5

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 5

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NIUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 5

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 5

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

Z = 0.00000 IS UNIT NUMBER 8

-Z = 0.00000 CENTERLINE IS AT X = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000+Z = 73.177 -Z = 0.00000 CENTERLINE IS AT X = 0.00000
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MEDIA BIAS
triM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT 11 -----

CASK CAVITY

1 CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

3 1 RADIUS = 16.986

63 AT X = 0-00000

64 AT X = 0.00000

65 AT X = 0.00000

66 AT X = 0.00000

67 AT X = 0.00000

68 AT X = 0.00000

69 AT X = 0.00000

70 AT X = 0.00000

71 AT X = 0.00000

72 AT X = 0.00000

73 AT X = 0.00000

74 AT X = 0.00000

+Z =

. =

Y =

y1 =

Y =

Y =

Y =

Y=

Y=

+Z

+Z=

+Z

446.68

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

-Z

Z

Z

Z

Z

Z

Z

Z

Z

Z

Z

Z

Z

= 0.00000

= 1.OOOOE-04

= 1.2700

= 74.448

= 75.717

= 148.89

= 150.16

= 223.34

= 224.61

= 297.79

= 299.06

= 372.24

= 373.51

CENTERLINE IS AT

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

X 0.00000

7

10

7

9

7

10

7

9

7

10

7

9

Y = 0.00000

UNIT 12 -----

CASK SHIELD RADIAL CONFIGURATION

1 CYLINDER 3 1 RADIUS =

HOLE NUMBER 75 AT X =

2 CYLINDER 8 1 RADIUS =

3 CYLINDER 5 1 RADIUS =

4 CYLINDER 8 1 RADIUS =

5 CYLINDER 9 1 RADIUS =

6 CYLINDER 8 1 RADIUS =

7 CUBOID 9 1 X =

16.986

0.00000

18.910

33.465

36.519

49.219

49.818

49.818

446.68

0.00000

446.68

446.68

446.68

446.68

446.68

-49.818

-Z

-Z

-Z

-Z

-Z

-Z

+Y

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 49.818

CENTERLINE IS AT X = 0.00000

IS UNIT NUMBER 11

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X 0.00000

CENTERLINE IS AT X = 0.00000

-Y = -49.818 +Z = 446.68

Y = 0.00000

Y

Y

Y

Y

Y

-Z

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000
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MEDIA BIAS
NUN IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- •U4IT 13 -----

LWT LID

I CYLINDER

2 CYLINDER

3 CYLINDER

4 CUBOID

8

9

8

9

5

8

9

8

9

1

RADIUS =

RADIUS =

RADIUS =

R X =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

.X=

36.519

49.818

49.818

49.818

26.353

36.519

49.818

49.818

49.818

28.575

28.575

28.575

-49.818

-Z

-Z

+Y

0.59940

0.59940

0.00000

49.818

UNIT 14 -----

LWT BOTTOM WELDMENT

S CYLINDER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CUBOID

LWT CASK

1 ARRAY NUMBER

CENTERLINE IS AT X

CENTERLINE IS AT X

CENTERLINE IS AT X

-Y = -49.818 +Z

CENTERLINE IS AT X

CENTERLINE IS AT X

CENTERLINE IS AT X

CENTERLINE IS AT X

-Y = -49.818 +Z

0.00000

0.00000

0.00000

28.575

0.00000

0.00000

0.00000

0.00000

26.670

Y

Y

Y

-Z

0.00000

0.00000

0.00000

0.00000

.Z

+Z

+Z

-X

= 16.510

= 26.071

= 26.071

= 26.670

= -49.818

-Z = 8.8900

-Z = 0.00000

-Z = 0.00000

-Z = 0.00000

+Y = 49.818

Y

Y

Y

Y

-Z

= 0.00000

= 0.00000

= 0.00000

= 0.00000

0.500000

........ ......* - GLOBAL
.UNIT 15 EXTERNAL TO LATTICE S

+X = 49.818 -X = -49.818 +Y = 49.818 Y = -49.818 +Z 501.93 -Z = 0.00000
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UNIT ORIENTATION DESCRIPTION FOR ARRAY 1

Z LAYER 1, X COLUMN I TO I LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

14
Z LAYER 2, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW I TO 1 BOTTOM TO TOP

12
Z LAYER 3, X COLUMN 1 TO I LEFT TO PIGHT Y ROW 1 TO I BOTTOM TO TOP

13
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VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

GEOMETRY
UNIT REGION REGION

1 1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9

10 10
11 11
12 12
13 13
14 14
15 15
16 16

2 1 17
2 18
3 19
4 29
5 21
6 22
7 23
8 24

3 1 21

4 1 26
2 27

5 1 28
2 29

6 1 30

7 1 31

8 1 32

9 1 33
2 34
3 35

10 1 36
2 37
3 38

11 1 39

12 1 40
2 41
3 42
4 43
5 44
6 45
7 46

13 1 47
2 48
3 49
4 50

14 1 51
2 52
3 53
4 54
5 55

SURROUNDING GEOMETRY VOLUMES -

15 1 56

VOLUME

1.69451E.03 CM*3
3.65458E.01 CM*"3
7.42612E+01 CM'3
3.77155E+01 CM**3
4.56862E.02 CM*3
4.25442E+01 CM*3
8.62583E+01 CM*3
4.37139E+01 CM'*3
5.25153E202 CM**3
4.85422E+01 CM**3
9.82551E+01 CM*3
4.97122EE01 CM*3
5.93444E+02 CM**3
5.45405E+01 CM**3
1.10252E+02 CM 3
5.55391E+01 CM.*3

3.96566E+01 CM•'3
3.47606E+00 CM*3
1.06925E+01 CMH3
4.03762E.00 CM**3
1.22908E+01 CM 3
4.59916E+900 CM*3
1.38891E+01 CM**3
5.15671E+00 CM*3

1.79337E-01 CMH3

1.76679E+03 CM*3
7.34815E+02 CM'*3

1.76679E.03 CM-3
7.34815E÷02 CM*3

6.43417E+00 CM*3

1.08713E+03 CM'3

2.30289E+01 CM**3

1.29829E+04 CM-3
3.99751E+03 CM"3
1.36994E+03 CM*3

1.29829E+04 CM*3
3.59751E+03 CM*3
1.36994E+03 CM"3

6.63421E+03 CM**3

.900100E+00 CM'*3
9.69190E+04 CM**3
1.06970E+06 CM*3
2.99966E+05 CM**3
1.52801E+06 CM*'3
8.33038E+04 CM*'3
9.51639E+05 CM*3

1.17210E105 CM*3
1.00916E105 CM:*3
4.67352E103 CM*3
6.08776E.04 CM'3

1.66245E+04 CM'*3
9.26041E+04 CM**3
9.40439E+04 CM**3
4.67353E+03 CM.*3
5.68191E+04 CM*3

GEOMETRY REGION

4.98288E+06 CMH3

CUMULATIVE
VOLUME

1.69451E+03 CM'*3
1.73109E+03 CM'3
1.80031E+03 CM**3
1.84303E+03 CM 3
2.29989E+03 CMH'3
2.34243E+03 CM'*3
2.42869E+03 CM''3
2.47241E+03 CM**3
2 .99756E+03 CM*3
3.04610E903 CM' 3
3. 14436E+03 CM'*3
3.19407E+03 CM*°3
3.78751E+03 CMM 3
3.84205E+03 CM4'3
3.95231E03 CM'*3
4.00785E+03 CMH*3

3.96586E+01 CM'*3
4.31347E+01 CMH*3
5.38272E+01 CMH*3
5.78648E+01 CM'*3
7.01557E+01 CM'*3
7.47548E+01 CM*-3
8.86439E+01 CM''3
9. 380061+01 CM* 3

4.19563E+03 CM**3

5.96242E103 CM**3
6.69723E+03 CM'*3

5.96242E+03 CM*'3
6.69723E+03 CM**3

6.43417E+00 CM*'3

1.13216E+03 CM'*3

2.30289E+01 CM**3

6.02781E+04 CM'*3
6.38756E+04 CM''3
6.52455E+04 CM'3

6.02781E+04 CM'*3
6.38756E+04 CM**3
6.52455E904 CM**3

4.04900E.05 CM**3

4.04900E+05 CM''3
5.01819E+05 CM''3
1.57152E+06 CM*°3
1.87148E+06 CM*'3
3.39950E+06 CM'*3
3.48280E+06 CM'*3
4.43444E+06 CM**3

1.17210E+05 CM**3
2.18126E+05 CMH'3
2.22799E+05 CM'*3
2 .83677E+05 CMH*3

1.66245E+04 CM'*3
1.09229E+05 CM**3
2.032731E+05 CM**3
2.07946E+05 CM*_3
2.64765E+05 CM-'3

56 IS AN ARRAY PLACEMENT BOUNDARY REGION

4.98288E+06 CM'*3

UNIT USES REGION

1 42 1
2
3
4
5

16
89

i 0

1 2
13
1 4
1 5
1 6

2 84 1
2
3
4
5
6
7
8

MIXTURE

3
2
1
2
3

2
3
2

3
2
1
2

3
2

3
2

TOTAL VOLUME

7.11692E+04 CM''3
1.53492E303 CM''3
3.11897E103 CM*'3
1.58405E+03 CM:'3
1.91882E+04 CM*°3
1.78686E+03 CM:'3
3.62286E+03 CM*'3
1.83598E+03 CM**3
2.20564E+04 CM '3
2.03877E+03 CM'*3
4.126721E03 CM'*3
2.08791E+03 CM*'3
2.49247E+04 CM''3
2.29070E+03 CM**3
4.63060E+03 CM**3
2.33264E+03 CM*'3

3.33133E103 CM*'3
2.91989E902 CM**3
8.98172E002 CM**3
3.39160E+02 CM**3
1.03243E+03 CM*'3
3.86329E+02 CM''3
1.16669E+03 CM''3
4.33163E+02 CM '3
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3 42 1

4 21 1

5 21 1

6 42 1

7 6 1

8 108 1

9 3 1
2
3

10 3 1
2
3

11 1 1

12 1 1
2
3
4
5
6
7

13 1 1
2
3
4

14 1 1
2
3
4
5

15 1 I

7.53214E.00 CM'3

3.71026E+04 CH::3
1.54311E+04 CM'M3

3.71026E,04 CM**3
1.54311E+04 CM'M3

2.70235E.02 CM**3

6.52275E+03 CM''3

2.48712E.03 CM'3

3.89488E+04 CM"'3
1.07925E+04 CM''3
4.10981E203 CM'3

3.89488E+04 CM''3
1.07925E÷04 CM'3
4.10981E+03 CM' 3

6.63421E203 CM'*3

0.0006.E+00 CM**3
9.69190E+04 CM*'3
1.06970E+06 CM**3
2.99966E+05 CM.*3
1.52801E+06 CM'"3
8.33038E+04 CM'*3
9.51639E+05 CM**3

1.17210E+05 CH**3
1.00916E+05 CM**3
4.67352E+03 CM**3
6.08776E+04 CM..3

1.66245E+04 CM'f3
9.26041E+04 CM*'3
9.40439E+04 CM :3
4.67353E.03 CM''3
5.68191E+04 CM*'3

4.98288E+06 CM*'3

MASS(G)
3.62788E+04
1.29168E+05
3.10931E÷05
1.23233E+07
5.16602E204
6.50430E+04
5.53885E+06
2.79223E+02

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

1 1.549912E04 CM*'3
2 4.78047E+04 CM*'3
3 3.11002E+05 CMH3
5 1.08632E+06 CMH-3
6 6.52275E+03 CM-'3
7 2.40722E+04 CM'-3
8 6.99350E+05 CM-'3
9 2.79231E+06 CM**3

BIASING INFORMATION

A DEFAULT WEIGHT OF 0.500 WILL BE USED FOR ALL BIAS ID'S.

........................................... I - - ..... - - - - .......... ..................................******

........ 0 O'S WERE USED IN KENO-V BEFORE TRACKING ........

........ 0.01100 MINUTES WERE USED PROCESSING DATA. ........

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE= 3.110482-03

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
+X= 1.68500E+01 -X=-1.68500E+01 +Y=-1.68500E+01 -Y= 1.68500E201 +Z= 4.73350E,02 -Z= 2.66700E+01

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNED OFF

0.93233 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.93867 MINUTES.

NAC International 6.6.8-132



NAC-LWT Cask SAR
Revision 43

January 2015

GENERATION
GENERATION K-EFFECTIVE

1 9.49538K-01
2 9.17465E-01
3 9.25396-I01
4 9.74601E-01

5 9.07974E-01
6 9.58538E-01
7 9.45317E-01
8 9.27517E-01
9 9.71780E-01

10 9.06022E-01
11 9.35873K-01
12 9.12748E-01
13 9.34845E-Il
14 9.15009E-01
15 9.62264E-01
16 9.41319E-01
17 9.05721E-01
18 9.35457E-01
19 9.73335El01
20 9.36168-I01
21 9.18860E-01
22 9.40510-I01
23 9.45 995E-_I
24 9.49764E-01
25 9.13888E-01
26 9.37879E-01
27 9.80078E-01
28 8.93904E-01
29 9.35162E-01
30 9.07047E-01
31 9.15548E-01
32 9.11447-I01
33 9.42132E-01
34 9.73521E-01
35 9.12017E-01
36 9.48197E-01
37 9.470077-01
38 9.50145E-01
39 9.31024E-01
40 8.87928E-01
41 9.50054E-01
42 9.24555E-01
43 9.51347-I01
44 9.12795E-01
45 9.30073E-01
46 9.45772El01
47 9.21591-I01
48 9.44161K-01
49 9.44982E-01
50 9.45684E-01
51 9.57844-l01
52 9.32145E-01
53 1.00046E,00
54 9.76345-I01
55 9.33856E-01
56 9.18827E-01
57 9.33764E-01
58 9.50672E-01
59 9.34552E-01
60 9.62475E-01
61 9.76074-I01
62 9.37632E-01
63 9.41751E-01
64 9.59089E-01
65 9.70014E-01
66 9.45509E-01
67 8.79076E-01
68 9.18401E-01
69 9.40542E-01
70 9.83618E-01
71 9.30024E-01
72 9.66689E-01
73 9.07280E-01
74 9.27001E-01
75 9.21773E-01
76 9.45134E-01
77 9.50359E-01
78 9.26346E-01
79 9.65130E-01
80 9.06211E-01
81 9.64141E-01
82 9.59074E-01
83 9.28865E-01
84 9.42305E-01
85 9.54830E-01
86 9.07779E-01
87 9.23838E-01
88 9.22466E-01
89 9.51520E-01
90 9.20859EK0-
91 9.30163E-01
92 9.03638E-01
93 9.63904E-01
94 9.40290E-01
95 9.67088E-01
9G 9.28079E-01
97 9.16710E-01
98 9.04349E-01
99 9.45791E-01

100 9.22640E-01
101 9.47696E-01
102 9.21694E-01
103 9.27957E-01
104 9.61926E-01

ELAPSED TIME AVERAGE AVG K-EFF
MINUTES K-EFFECTIVE DEVIATION

9.66667EK01 1.00000 E00 0.00000E+00
9_9 0500 E-01 1.00000E+00 0.0000 0E+00

1.-I433EKQl 9.25396E-_1 0.0000 a E+l
1.03717E.00 9.49998E-01 2.46028E-02
1.0610E1+00 9.35990-I01 1.99497E-02
1.08383E. 00 9.41627E-01 1.51911E-02
1.10683E+00 9.42365E-01 1.17901E-02
1.13067EK00 9.39890E-01 9. 93954E-03
1.15250E+00 9.44446E-01 9.55624E-03
1.17633E+00 9.39643E-01 9.56871E-03
1.20117E÷00 9.39224E-01 8.44920E-03
1.22400E.00 9.36577E-01 8.00758E-03
1.24783E100 9.36419-I01 7.24484E-03
1.27067E+00 9.34635-I01 6.85004E-03
1.29450E+00 9.36760E-01 6.64988E-03
1.31733K.00 9.37086E-01 6.16520E-03
1.34117EK00 9.34995E-01 6.10851E-03
1.36583E+00 9.35024E-01 5.71406E-03
1.38883E,00 9.37277K-Il 5.82133E-03
1.41250E+00 9.37216E-Il 5.48875K-03
1.43733E+00 9.36250-01 5.28096E-03
1.4610E +00 9.36463E-01 5.01448E-03
1.4 4 o0K. 9.36917K-01 4.79127E-I0
1.50783E+00 9.37501E-01 4.60547E-03
1.53067E.00 9.36474E-01 4.51885E-03
1.55450E1.0 9.36532E-I0 4.32687E-03
1.57633E.00 9.38274E-01 4.5II88E-03
1.60117E.00 9.36568E-01 4.64886E-03
1.62400 E00 9.36516E-0I 4.47367E-03
1.646831E00 9.35463E-01 4.43755E-03
1.670671E00 9.34776E-01 4.33652E-03
1.69450E+00 9.33999E-01 4.26104E-03
1.718331÷00 9.34261E-01 4.12963E-03
1.74033E+00 9.35488E-01 4.18249E-03
1.76400E.00 9.34777K-01 4.11569E-03
1.78783E+00 9.35171E-0I 4.01226E-03
1.81167E+00 9.35510E-01 3.91059E-03
1.83450E+00 9.35916E-01 3.82209E-03
1.85833E+00 9.35784E-01 3.71971E-03
1.88300E+00 9.34525E-01 3.833281-03
1.90683E200 9.34923K-I0 3.75487E-03
1.92983E÷.0 9.34664E-01 3.66896E-03
1.95267E,70 9.35071K-Il 3.60142E-03
1.97733E.00 9.34540E-01 3.55442E-03
2.00117E1÷0 9.34436E-01 3.47233E-03
2.02500E+00 9.34694E-01 3.40226E-03
2.047831E00 9.34403-I01 3.33852E-03
2.07067E.00 9.34615-I01 3.272021-03
2.09367E,00 9.34835E-01 3. 20923E-03
2.11750E,00 9.35061E-01 3.14978E-03
2.14033KE00 9.35526E-01 3.11967E-03
2.16317E,00 9.35459-I01 3.05739E-03
2.18517E÷00 9.36733E-01 3.25659E-03
2.2090oE+00 9.37495E-01 3.28295E-03
2.23183E,00 9.37426E-01 3.22114E-03
2.25383E+00 9.37082E-01 3.17954E-03
2.27667E÷00 9.37022E-01 3.12187E-03
2.30050E+00 9.37265E-01 3.07529E-03
2.32433E+00 9.37218E-0I 3.02123E-03
2.34817E100 9.37653E-01 3.000462-03
2.37200E+00 9.38304E-01 3.02020E-03
2.39383E+01 9.38293K-I1 2.96946E-03

2.41683E+00 9.38350E-I1 2.921921-03
2.43867E,00 9.38684E-01 2.89283E-03
2.46250E,00 9.39182E-01 2.88965E-03
2.48550E+00 9.39281E-01 2.84586E-03
2.5"917EK00 9.38354E-01 2.95087E-03
2.53217KE00 9.380521El 2.92150E-03
2.55600E+00 9.38089E-01 2.87781E-03
2.57783E.00 9.38759E-01 2.91316E-03
2.60167E100 9.38632E-I0 2.87342E-03
2.62451E+00 9.39033K-01 2.86029E-03
2 .64933E00 9.38586E-01 2.85491E-03
2.67400EK+0 9.38425E-01 2.81963E-03
2.69683E100 9.38197E-01 2.79 07E-03
2.71983E+00 9.38290E-01 2.75371E-03
2.74350E.00 9.38451E-01 2.721512-03
2.76510E+00 9.38292E-01 2.69018E-03
2.78933E÷00 9.38641E-01 2.67779E-03
2.81317K+00 9.38225E-01 2.67574E-03
2.83517E.00 9.38553K-l0 2.66194E-03
2.85900E+00 9.38809E-01 2.64094E-03
2.88183E+00 9.38687E-01 2.61102-_03
2.90567E+00 9.38731E-01 2.57936E-03
2.92933E+00 9.38925E-01 2.51547E-03
2.95233E+00 9.38554E-01 2.55194E-03
2.97700E+00 9.38381E-01 2.52767E-03
2.99900E,00 9.38196E-01 2.50496E-03
3.02283E,00 9.38349E-01 2.48073E-03
3.04567E100 9.38150E-01 2.46042E-03
3.07033E+00 9.38060E-I0 2.43427E-03
3.09417E+00 9.37678K-01 2.43727E-03
3.11700E:00 9.37966E-01 2.42750E-03
3.14000E100 9.37991E-01 2.40110E-03
3.16200E+00 9.38304E-0- 2.39566E-03
3.18567E100 9.38195E-I0 2. 372542-03
3.210950E100 9.37969E-01 2.35830E-03
3.23333E+00 9.37619E-01 2.35974E-03
3.25717E+00 9.37703E-01 2.33680E-03
3.28100E+00 9.37550E-01 2.31793E-03
3.30383E+00 9.37652E-01 2.29669E-03
3.32667E100 9.37493E-01 2.27920E-03
3.34967E+00 9.37398K-01 2.25850E-03
3.37333E+00 9.37639E-01 2.24914E-03

MATRIX MATRIX K-EFF
K-EFFECTIVE DEVIATION
0.00000E1+00 0.00000E+0
0.0000KE .00 0.00001E+000.III0KE.0 0.000001E00
0.00000EK+00 0.00000E 00
0.100001E+00 0.0000OE+00
0.0000001,0 0.0000E÷+00
0.00000E+00 0.00000BE.00
0.00000E+00 0.00000E+00
0.00000E÷+00 0.00000E÷+00
0.00000E +00 0.00000E +00
0.0000E + 00 0 .00000E÷+00
0 .00000E +00 0.00000E +00
0.00000E+00 0 .00000E +00
0.00000E +00 0 .00000E +00
0.0000E + 00 0.00000E +00
0 .00000E÷+00 0.00000E +00
0 .00000E +00 0.00000E +00
0 00000E÷00 0 .0000E + 00
0.00000E +00 0.00000E÷+00
0.0000E + 00 0.00000 + 00
0.0000E + 00 0.00000E÷+00
0.00000E +00 0 .00000E÷+00
0.0000oE+ 00 0 .00000E+.00
000000E + 00 0 .00000E÷+00
0 .00000E +00 0 .00000E +00
0 0000E + 00 0 .0000E + 00
0.0000E + 00 0.00000E +00
0.00000E +00 0.00000E+00
0.00000E +00 0 .00000E +00
0.00000E,00 0.00000E1+00
0.0000E+000 0.0000E +00
0.00000E+00 0.00000E+00
0.000+010,0 0.00000E+00
0.00000E+00 0.00000E+00
0.0000IE+00 0.0000E1+00
0.00000E+00 0.01000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.0000OE+00
0.10000E+00 0I.0000E+00
0.00001E100 0.00001E+00
0.00000E+00 0.00000E+00

0.000002,00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.0000E÷+00
0.00010E+00 0.00000E+00
0.000EI+K00 0.0000,E+00
0.00000E+00 0.00000E+00
0.00000E+00 .I000EI+I00
0.00000,E00 1.00000E+00
0.00000E+00 0.00000E+00
0.0000E+000 0.0000E +O0
0.00000E+00 0.00000E÷00
0.00000E+00 0.00000.E00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00001E+00
0.0000KE,00 0.0000E1+00
0.00E+ 00 0l.I00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000+E00
0.00000E+00 0.0000E +00
0.00000E+00 0.00000E+00
0.00000E+00 0_.0000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.I0000E+00 0.09000E+00
0. 0000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.01000E+00
0.00000E+00 0.00000E+00
0.O000E+I00 .010000E+00
0.00010E+00 0.1000000E,00
0.100+000 00 0.00000E 00
0.00000E+00 0.00000E+00
0.000E +00 00100000E+00
0.0_000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.0000E+I00
0.00000E+00 0.0000E+ 00
O.O0000E+O0 O.01000E+O0

0.00000E+00 0.00000E+00
0.00010E+00 0.I00000+00
0.100000,E+00 0.000E+00
0.00000E+00 O.O0000E+O0
0.0000,E+00 0.00000E+00
0.00000E+00 0.00000B+00
0.00.00E+00 0.00000E+00
0.0000EI00 01.00000E+00
0.00000E+00 0.00000E+00

0.00000E+00 0.00000E+I00
0.00000E+00 0.001010+01

O.O~00K00EI 0.I060000+00 .00000E+00 0.00000F+00
0.00000E+00 0.00000E+00
0.00000E+00 O.00000E+00

0.00000E +00 0.00000BE+00
0.00000E +00 0.00000PE÷00
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105
106
107
108
109
110

112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
102
163
164
165
186
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
209
201
202
203
204
205
258

207
208
209
210
211
212

9.38029E-01 3.39717E000
9.61417E-01 3.42100E+00
9.17091E-01 3.44483E+00
9.09695E-01 3.46950E+00
9.09150E-01 3.49333E+00
8.82745E-01 3.51617E,00
9.72105E-01 3.54000E.00
9.43321E-01 3.56283E+00
9.39161E-01 3.58767E+00
9.82694E-01 3.60950E+00
9.44917E-01 3.63333E+00
9.35272E-01 3.65633E+00
9.58157E-01 3.68000E+00
9.67329E-01 3.70300E+00
9.56101E-01 3.72667E:00
9.25867E-01 3.75050E÷00
9.54698E-01 3.77433E÷00
9.52020E-01 3.79717E+00
9.57472E-01 3.82017E+00
9.01513E-01 3.84400E÷00
9.23868E-01 3.86683E000
9.42828E-01 3.88967E+00
9.25702E-01 3.91250.E00
9.27309E-01 3.93550E.00
9.37097E-01 3.95933E÷00
9.27498E-01 3.98400E+00
9.58525E-01 4000683E+00
9.68885E-01 4.02983E+00
9.52461E-01 4.05450E+00
9.24990E-01 4.07917E+00
9.10651E-01 4.10300E+00
9.25992E-01 4.12583E+00
9.20223E-01 4.15067E+00
9.41400E-01 4.17433E+00
9.15200E-01 4.19733E+00
9.17256E-01 4.22100E+00
9.58561E-01 4.244000+00
9.54807E-01 4.26683E+00
9.37850E-01 4.29067E+00
9.51011E-01 4.31350E+00
9.08446E-01 4.33733E+00
9.33168E-01 4.36117E+00
9.39235E-01 4.38400E+00
9.44775E-01 4.40683E+00
9.33997E-01 4.42983E+00
9.29083E-01 4.45367E+00
9.53913E-01 4.47650E+00
9.15940E-01 4.50033E+00
9.32896E-01 4.52400E+00
9.22501E-01 4.54700E+00
9.45032E-01 4.56900E+00
9.63012E-01 4.59267E+00
9.65988E-01 4.61567E+00
9.11861E-01 4.63950E+00
9.48924E-01 4.66233E.00
9.37244E-01 4.68517E+00
9.26593E-01 4.70983E+00
9.49352E-01 4.73367E+00
9.53957E-01 4.75667E+00
9.49314E-01 4.77950E.00
9.46746E-01 4.80333E+00
9.76021E-01 4.82617E+00
9.42887E-01 4.84900E+00
9.19916E-01 4.87100E+00
9.42499E-01 4.89483E+00
9.67871E-01 4.91767E+00
9.312852-01 4.94067E+00
9.23169E-01 4.96433E+00
1.00631E+00 4.98633E+00
9.56174E-01 5.00933E+00
9.44454E-01 5.03300E+00
9.28782E-01 5.05683E+00
9.53540E-01 5.07967E+00
9.69673E-01 5.10350E+00
9.65518E-01 5.12650E+00
9.45176E-01 5.14933E+00
9.168832-01 5.17217E+00
9.24655E-01 5.19600E+00
9.76833E-01 5.21883E+00
9.41853E-01 5.24083E+00
9.45393E-01 5.26467E+00
9.311292-01 5.28750E+00
9.40526E-01 5.31233E+00
9.19446E-01 5.33600E0+00
9.518000-01 5.35900E+00
9.22636E-01 5.38183E.00
9.66691E-01 5.40467E+00
9.62568E-01 5.42850E+00
9.36855E-01 5.45233E+00
8.67588E-01 5.47700E+00
9.37215E-01 5.500000,00
8.97593E-01 5.523607E+00
9.06624E-01 5.54667E+00
9.76595E-01 5.56950E+00
9.11062E-01 5.59233E+00
8.97753E-01 5.616172+00
9.37698E-01 5.64000E+00
9.92385E-01 5.66200E+00
9.69492E-01 5.68583E+00
9.46732E-01 5.70867E+00
9.24176E-01 5.73250E+00
9.67610E-01 5.75533E+00
9.271920-01 5.77817?E00
9.96263E-01 5.80117E+00
9.44437E-01 5.82483E+00
9.42144E-01 5.84783E:00
9.84103E-01 5.87167E000
9.27594E-01 5.89533E÷00

9.37642E-01
9.378710-01
9.37673E-01
9.37409E-01
9.37145E-01
9.36641E-01
9.36967E-01
9.37024E-01
9.37044E-01
9.37451E-01
9.37517E-01
9.37498E-01
9.37677E-01
9.37933E-01
9.38088E-01
9.37985E-01
9.38125E-01
9.38241E-01
9.38400E-01
9.38097E-01
9.37982E-01
9.38021E-01
9.37922E-01
9.3 7838E-01
9.37832E-01
9.37752E-01
9.37913E-01
9.38151E-01
9.38260E-01
9.38160E-01
9.37953E-01
9.37863E-01
9.37733E-01
9.37760E-01
9.37595E-01
9.374482-01
9.37600E-01
9.37722E-01
9.37723E-01
9.37817E-01
9.37612E-01
9.37581E-01
9.37592E-01
9.37641E-01
9.37617E-01
9.37559E-01
9.37669E-01
9.37524E-01
9.37493E-01
9.373942-01
9.37444E-01
9.37610"-01
9.37794E-01
9.37627E-01
9.376099E-01
9.37696E-01
9.37627E-01
9.37700E-01
9.37801E-01
9.37872E-01
9.37926E-01
9.3 8159E-01
9.38187E-01
9.3 8077E-01
9.3 8104E-01
9.38281E-01
9.38239E-01
9.38151E-01
9.38549E-01
9.38652E-01
9.38685E-01
9.38628E-01
9.387142-01
9.38890E-01
9.39040E-01
9.39074E-01
9.38950E-01
9.38871E-01
9.39081E-01
9.39090E-01
9.39130E-01
9.39087E-01
9.39095E-01
9.38989E-01
9.39058E-01
9.3 8970E-01
9.39117E-0 1
9.39240E-01
9.39228E-01
9.38855E-01
9.38846E-01
9.3 8634E-01
9.38469E-01
9.38664E-01
9.38524E-01
9.38318E-01
9.38315E-01
9.38585E-01
9.38739E-01
9.38779E-01
9.38707E-01
9.38848E-01
9.38791E-01
9.39070E-01
9.39096E-01
9.39111E-01
9.39326E-01
9.39270E-01

2.22720E-03 0.00000E+00 0.00000E+00
2.21749E-03 0.00000E+00 000000E+00
2.20517E-03 0.00000E+00 0.00000E+00
2.20016E-03 0.00000E.00 0.00000E+00
2.19544E-03 0.00000E+00 0.00000E+00
2.23258E-03 0.00000.E00 0.00000E+00
2.23580E-03 0.00000,E00 0.00000E+00
2.21614E-03 0.00000E+00 0.00000E+00
2.196172-03 0.00000,E00 0.00000E+00
2.21431E-03 0.00000.E00 0.00000E+00
2.195621-03 0.00000E+00 0.00000E+00
2.17636E-03 0.00000E+00 0.00000.E00
2.16482E-03 0.00000E+00 0.00000E+00
2.16125E-03 0.00000E+00 0.00000E+00
2.14831E-03 0.00000E+00 0.00000.E00
2.132552-03 0.00000E+00 0.00000.E00
2.11921E-03 0.00000E+00 0.00000E+00
2.10466E-03 0.00000E+00 0.00000E+00
2.09324E-03 0.00000E+00 0.00000E+00
2.09791E-03 0.00000_E00 0.00000E+00
2.08400a-03 0.00000.E00 0.00000E+00
2.06749E-03 0.00000E+00 0.00000E+00
2.05325E-03 0.00000E+00 0.00000.E00
2.03863E-03 0.00000,E00 0.00000E+00
2.02253E-03 0.00000E+00 0.00000E+00
2.00829E-03 0.00000E+00 0.00000E+00
1.99915E-03 0.000000E00 0.00000E+00
1.99797E-03 0.00000_E00 0.00000,E00
1.98567E-03 0.00000E+00 0.00000E+00
1.97313E-03 0.00000+E00 0.00000E+00
1.96913E-03 0.00000E+00 0.00000E+00
1.956422-03 0.00000E+00 0.00000E+00
1.94626E-03 0.00000E+00 0.00000E+00
1.93209E-03 0.00000E+00 0.00000E+00
1.92499E-03 0.00000E+00 0.00000E+00
1.91667E-03 0.00000E+00 0.00000E+00
1.90888-03 0.00000,E00 0.00000E+00
1.89918E-03 0.00000E+00 0.00000.E00
1.88566E-03 0.00000E+00 0.00000E+00
1.87467E-03 0.00000E+00 0.00000E+00
1.87281E-03 0.00000E+00 0.00000E+00
1.86002E-03 0.00000E+00 0.00000E+00
1.84718E-03 0.00000E+00 0.00000E+00
1.83514E-03 0.00000E+00 0.00000E+00
1.82278E-03 0.00000E+00 0.00000E+00
1.81134E-03 0.00000E+00 0.00000E+00
1.80249E-03 0.00000E+00 0.00000E+00
1.79628E-03 0.00000E+00 0.00000E+00
1.78461E-03 0.00000E+00 0.00000.E00
1.77557E-03 0.000000E+0 0.00000E+00
1.764642-03 0.000000E+0 0.O0000E+00
1.76099E-03 0.00000E+00 0.O0000E+00
1.75914E-03 0.00000E+00 0.00000E+00
1.75571E-03 0.00000.E00 0.00000E+00
1.74598E-03 0.00000E+00 0.00000E+00
1.73490E-03 0.00000E+00 0.00000E÷00
1.72536E-03 0.00000E+00 0.00000E+00
1.71611E-03 0.00000E+00 0.00000E+00
1.70841E-03 0.00000E+00 0.00000E+00
1.69931E-03 0.00000E+00 0.O0000E+00
1.68973E-03 0.00000E+00 0.00000E+00
1.69539E-03 0.00000E+00 0.00000E+00
1.68533E-03 0.00000E+00 0.00000E+00
1.67875E-03 0.00000E+00 0.00000E+00
1.66888E-03 0.00000E+00 0.00000E+00
1.66835E-03 0.00000E+00 0.00000E+00
1.65897E-03 0.00000E+00 0.00000E+00
1.65156E-03 0.00000.E00 0.00000E+00
1.68956E-03 0.00000E+00 0.00000E+00
1.68283E-03 0.00000E+00 0.00000E+00
1.67341E-03 0.00000E+00 0.00000E+00
1.664742-03 0.00000E+00 0.00000E+00
1.65739E-03 0.00000E+00 0.00000E+00
1.65731E-03 0.00000E+00 0.00000E+00
1.65477E-03 0.O0000E+00 0.00000E+00
1.64581E-03 0.00000E+00 0.00000E+00
1.64128E-03 0.00000E+00 0.00000E+00
1.63407E-03 0.00000.E00 0.00000E+00
1.63849E-03 0.00000E+00 0.000000+00
1.62954E-03 0.00000E+00 0.00000E+00
1.62097E-03 0.00000E+00 0.00000E+00
1.612722-03 0.00000.E00 0.00000E+00
1.60400E-03 0.000000E+0 0.00000E+00
1.59885E-03 0.00000E+00 0.O0000E+00
1.59175E-03 0.000000E+0 0.O0000E+00
1.58567E-03 0.00000E+00 0.O00000E00
1.5840-6E03 0.00000E+00 0.00000E+00
1.58053E-03 0.00000E+00 0.00000E+00
1.57228E-03 0.00000E+00 0.00000E+00
1.60796E-03 0.000000E+0 0.00000E+00
1.59963E-03 0.00000E+00 0.00000E+00
1.605510-03 0.000000E+0 0.00000E+00
1.60567E-03 0.00000E+00 0.00000E+00
1.60925E-03 0.00000E+00 0.00000E+00
1.60718E-03 0.00000E+00 0.00000E+00
1.61225E-03 0.00000E+00 0.00000E+00
1.60413E-03 0.00000E+00 0.00000E+00
1.61882E-03 0.00000E+00 0.00000.E00
1.61807E-03 0.00000.+00 0.00000E+00
1.61053E-03 0.00000E+00 0.00000E+00
1.60419E-03 0.00000.E00 0.00000.E00
1.60258E-03 0.00000E+00 0.00000E+00
1.59576E-03 0.00000E+00 0.00000E+00
1.61231E-03 0.00000E+00 0.00000E+00
1.60472E-03 0.00000E+00 0.00000E+00
1.59705E-03 0.O0000E+00 0.00000E+00
1.60390E-03 0.00000E+00 0.00000E+00
1.59722E-03 0.00000E+00 0.00000E+00
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308
309
310
311
312
313
314
315
316
317
318
319

9.47447E-01 5.91917E+00 9.39309E-01
9.50908E-01 5.94383E+00 9.39364E-01
9.58715E-01 5.96683E+00 9.39455E-01
9.24961E-01 5.99150E+00 9.39387E-01
9.19465E-01 6.01433E+00 9.39294E-01
9.71157E-01 6.03817E+00 9.39442E-01
9.76932E-01 6.06100E+00 9.39615E-01
9.13037E-01 6.08483E+00 9.39493E-01
9.41447E-01 6.10867E+00 9.39502E-01
9.23828E801 6.132500.00 9.39430E-01
8.88887E801 6.156338+00 9.39202E-01
9.14007E-01 6.18100E+00 9.39088E-01
9.329808-01 6.20483E+00 9.39061E-01
9.81846E-01 6.22683E+00 9.392521-01
9.68973E-01 6.24867E800 9.39384E-01
8.94740E-01 6.274338.00 9.39186E-01
9.18278E-01 6.297338+00 9.39094E-01
9.44474E-01 6.32017E+00 9.39118E-01
9.73623E-01 6.34400E+00 9.39268E-01
9.32279E-01 6.36600E+00 9.392388E01
9.49064E-01 6.38967E+00 9.39281E-01
9.92948E-01 6.41267E+00 9.39512E-01
9.29619E-01 6.435500+00 9.39469E-01
9.30159E_01 6.459338+00 9.39430E-01
8.90670E_01 6.484002+00 9.39222E801
9.61941E-01 6.50683E+00 9.39318E801
9.84050E-01 6.52983E+00 9.395072-01
9.18877E-01 6.55267E+00 9.394212-01
9.90503E-01 6.57650E+00 9.39634E-01
9.16239E-61 6.59933E800 9.39537E-01
9.17816E-61 6.62317E+00 9.39447E-01
9.08668E-01 6.64600E+00 9.39319E-01
9.68559E-01 6.66983E+00 9.39440E-01
9.51985E-01 6.69267S+00 9.39491E-01
9.54398E-01 6.71467E+00 9.39552E-01
9.23769E-01 6.738508+00 9.39488E-01
9.75270E-01 6.76050E+00 9.39633E801
8.945018-01 6.78433E+00 9.39451E-01
9.48733E-01 6.80800E+00 9.39488E-01
9.35980E-01 6.83100E+00 9.39474E-01
9.79347E-01 6.85483E+00 9.39633E-01
9.10337E-01 6.87850E+00 9.39517E-01
9.55501E_01 6.90150E+00 9.39580E-01
9.31794E-01 6.92517E+00 9.39549E-01
9.50651E-01 6.94817E800 9.39593E-01
9.65015E-01 6.97200E+00 9.39692E-01
9.34965E-01 6.99483E+00 9.39674E-01
9.30063E-01 7.01867E+00 9.39636E-01
9.63928E-01 7.04150E+00 9.39730E-01
9.106988-01 7.015338+00 9.396188-01
9.55887E-01 7.08917E+00 9.39681E-01
9.53464E-01 7.11200E+00 9.39733E-01
8.970468-01 7.13583E+00 9.39571E-01
9.28045E-01 7.16050E+00 9.39527E-01
9.09391E-01 7.18433E+00 9.39414E-01
9.85255E-01 7.2o717E+00 9.39586E-01
9.32915E-01 7.23100E+00 9.395618-01
9.41335E-01 7.25383E+00 9.39568E-01
9.186502-01 7.27867E800 9.39490E-01
9.50063E-01 7.30233E800 9.39529E-01
9.43201E-01 7.32617E+00 9.39543E-01
9.06694E-01 7.34917E+00 9.39422E-01
9.518248-01 7.37200E+00 9.39467E-01
9.17806E-01 7.39667E+00 9.39388E-01
9.10898E-01 7.42050E+00 9.39285E-01
9.52998E-01 7,44333E+00 9.39334E-01
9.62492E-01 7.46633E+00 9.39418E-01
9.57823E-01 7.49000,E00 9.39484E801
9.399458-01 7.51383E+00 9.39486E-01
9.52223E-01 7.53667E+00 9.39531E801
9.64879E-01 7.55967E+00 9.39621E-01
9.70561E-01 7.58350E+00 9.39731E-01
9.78155E-01 7.60633E+00 9.39867E-01
9.64362E-01 7.62917E+00 9.39953E-01
9.11106E-01 7.65300E+00 9.39852E-01
8.89182E801 7.67683E+00 9.39675E-01
9.95390E-01 7.69967E+00 9.39869E-01
8.88753E-01 7.72350E+00 9.39691E-01
9.34134E-01 7.74733E+00 9.39672E-01
9.33624E-01 7.77017E+00 9.39651E-01
9.16708E-01 7.79400E+00 9.39573E-01
8.90530E-01 7.81783E000 9.39405E-01
9.48421E-01 7.84067E800 9.39435E-01
9.39398E-01 7.86450E000 9.39435E-01
9.47277E-01 7.88833E+00 9.39462E-01
9.41025E-01 7.91200E+00 9.39467E-01
9.29999E-01 7.93500E+00 9.39435E-01

9.39157E-01 7.95883E+00 9.39434E-01
9.42934E-01 7.98167E+00 9.39446E-01
9.39666E-01 8.00450E+00 9.39447E-01
9.31815E-01 8.02733E+00 9.39421E-01
9.46213E-01 8.05117E÷00 9.39444E-01
9.14904E-01 8.07600E+00 9.39363E-01
9.23716E-01 8.09967E+00 9.39311E-01
9.45717E-01 8.12267E+00 9.39332E-01
9.63413E-01 8.14467E+00 9.39411E-01
9.180086E01 8.16833E+00 9.39341E-01
8.926988-01 8.19217E+00 9.39190E801
9.67557E-01 8.21500E+00 9.392821E01
9.57126E-01 8.23800E+00 9.393398-01
9.31290E-01 8.26083E+00 9.39313E-01
9.44222E_01 8.284678.00 9.39329E-01
9.41217E-01 8.30750E.00 9.39335E-01
9.53593E801 8.33133E.00 9.39381E-01
9,31452E-01 8.35417E+00 9.393558-01
9.08266E-01 8.37717E+00 9.39257E-01
9.37460E-01 8.40083E+00 9.39251E-01

1.59011E-03 0.00000E+00 0.00000E+00
1.58353E-03 0.00000E+00 0.00000E+00
1.57870E-03 0.00000E+00 0.00000E+00
1.57276E-03 0.00000E+00 0.00060E+00
1.56817E-03 0.00000E+00 0.600000E00
1.56785E-03 0.00000E+00 0.00000E+00
1.57014E-03 0.000008E00 0.00000E+00
1.56767E-03 0.00000E+00 0.00000E+00
1.56052E-03 0.000008E00 0.00000E+00
1.55504E-03 0.00008E+00 0.00000E+00
1.56480E-03 0.00000E+00 0.00000E+00
1.56186E-03 0.00000+00 0.00000E+00
1.55508E-03 0.000008.00 0.006008+00
1.55986E-03 0.00000E+O0 0.060008+00
1.55852E-03 0.00000E+00 0.00000E+00
1.56413E-03 0.00000E+00 0.00000E+00
1.55995E-03 0.00000E+00 0.00008E+00
1.55327E-03 0.00000E+00 0.00008E+00
1.55380E-03 0.00000E+00 0.00000E÷00
1.54733E-03 0.00000E+00 0.00000E+00
1.54120E-03 0.00000E+00 0.00000E+00
1.55187E-03 0.00000E+00 0.0000E+00
1.545788-03 0.00000E+O0 0.0O0008+00
1.539688-03 0O.00008E+0 0.00000E+00
1.54709Z-03 0.0000E+00 0.00008+ 00
1.54352E-03 0.600908+00 0.00000E+00
1.54854E-03 0O.0000E+00 0.600008+00
1.54446E-03 0.000008+00 0.00000E+00
1.55276E-03 0.00000E+00 0.00000E+00
1.54935E-03 0.00000E+00 0.00000E+00
1.545542-03 0.00000E+00 0.00000.E00
1.54438E-03 0.00000E+00 0.00600E+00
1.54271E-03 0.00000E+00 0.000008E00
1.53724E-03 0.00000E+00 0.06000E+00
1.53216E-03 0.06008E+00 0.00000E+00
1.52727E-03 0.0008+E+00 0.00008E+00
1.52795E-03 0.00008E+00 0.00000E+00
1.532621-03 0.00000E+00 0.00000E+00
1.52691E-03 0.00000E+00 0.00000E+00
1.520852-03 0.00000E+00 0.00000E+00
1.52309E-03 0.00008E+00 0.00000E+00
1.52148E-03 0.00008E+00 0.00000E+00
1.51677E-03 0.00000E+00 0.00000E+00
1.511108-03 0.00008E+00 0.00000E+00
1.50579E-03 0.00000E+00 0.0000+E+00
1.50318E-03 0.00000E+00 0.0000.E+00
1.49744E-03 0.00000E+00 0.00008E+00
1.49208E-03 0.00000E+00 0.09000E+00
1.48927E-03 0.000008E00 0.00000E+00
1.48773z-03 0. 0000CE+0 0. 0o00÷08c
1.48333E-03 0.00000E+00 0.00000E+00
1.47859E-03 0.00000E+00 0.00000E+00
1.48187E-03 0.00000E+00 0.00000E+00
1.47689E-03 0.00000E+00 0.00008E+00
1.47570E-03 0.00000E+00 0.00009E+00
1.48021E-03 0.00000E+00 0.00000E+00
1.47486E-03 0.00000E+00 0.00000E+00
1.46937E-03 0.00000E+00 0.00000E+00
1.465986E03 0.00000E+00 0.0000E6+00
1.46104E-03 0.00000E+00 0.00000E+00
1.455702-03 0.00000E+00 0.00000E+00
1.45536E-03 0.00000E+00 0.000008E00
1.45073E-03 0.00000E+00 0.00000E+00
1.44759E-03 0.00008E+00 0.06008E+00
1.44603E-03 0.00008E+00 0.90000E+00
1.44164E-03 0O.0000E+00 0O.0000E+00
1.43886E-03 O.00000E÷00 0.000OOE+00
1.43520E-03 0O.0000E+00 0.0000E+00
1.43005E-03 0.00000E+00 0.600008+00
1.42566E-03 6.00000E+00 0.00000E+00
1.42343E-03 0.00000E+00 0.00000E+00
1.42261E-03 0.00000E+00 0.00000E+00
1.42407E-03 0.00000E+00 0.00000E+00
1.42166E-03 0.000008E00 0.00000E+00
1.42028E-03 0.0000+E.00 0.0O000E+00
1.42635E-03 0.00000E+00 0.06006E+00
1.43458E-03 0.00000+E00 0.06068E+00
1.44055E-03 0.00000E+00 0.06068E+00
1.43569E-03 0.066008E00 0.00008E+00
1.43088E-03 0.00000E+00 0.00000E+00
1.428138-03 0.00000E+00 0.00000E+00
1.43311E-03 0.00000E+00 0.00000E+00
1.42854E-03 0.00000E+00 0.00000E+00
1.42367E-03 0.00000E+00 0.00000E+00
1.41909E-03 0.00000E+00 0.00000E+00
1.41429E-03 0.00000E+00 0.00000E+00
1.40988E-03 0.00000E+00 0.00000E+00

1.40515E-03 0.00000E+00 0.00000E+00
1.40049E-03 0.060008E00 0.060000E00
1.39581E-03 0.00008E+00 0.00008E+00
1.39140E-03 0.00000E+00 0.00000E+00
1.38697E-03 0.00000E+00 0.00000E+00
1.38475E-03 0.00000E+00 0.00000E+00
1.38115E-03 0.00000E+00 0.00000E+00
1.37677E-03 0.00000E+00 0.00000E+00
1.37452E-03 0.00000E+00 0.00000E+00
1.37181E-03 0.00000E+00 0.000608+00
1.37571E-03 0.00000E+00 0.00000+.00
1.37432E-03 0.00000E+00 0.00000E+00
1.371092-03 0.000008E00 0.00000.+00
1.36692E-03 0.000008E00 0.00000E+00
1.36262E-03 0.00000+E00 0.00000E+00
1.35827E-03 0.00000E+00 0.00000E+00
1.35470E-03 0.00000E+00 0.00000E+00
1.35063E-03 0.00000E+00 0.00000E+00
1.34994E-03 0.00000+E00 0.00000E+00
1.34568E-03 0.00000E+00 0.00000E+00
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324
325
326
327
328
329
330
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333
334
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336
337
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340
341
342
343
344
345
346
347
348
349
350
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355
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357
358
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360
361
362
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380
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394
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401
402
403
404
405
406
407
408
409
410
411
412
413
404
415
416
417
418
419
420
421
422
423
424
425
42.6
427

9.38285E-01
9.13572E-01
9.49265E-01
9.39618E-01
9.11437E-01
9.97960E-01
9.52573E-01
9.20705E-01
9.07825E-01
9.31026E-01
9.70184E-01
9.42351E-01
9.50763E-01
9.82450E-01
9.18881E-01
9.38450E-01
9.21143E-01
9.14949E0-1
9.36758E-01
9.45463E-01
9.28761E-01
9.07910E-01
9.27775E-01
9.24335E-01
9.34777E-01
9.43687E-01
9.11846E-01
9.10129E-01
9.22555E-01
9.21278E-01
9.46399E-01
9.41957E-01
9.4 3312E-01
9.44722E-01
9.21439E-01
9.33778E-01
9.4 1920E-01
9.32474E-01
9.79291E-01
9.55704E-01
9.57182E-01
9.53013E-01
9.07709E-01
9.61226E-01
9.06823E-01
9.23508E-01
9.59195E-01
9.34420E-01
9.689630-01
9.50643E-01
9.54914E-01
9.46119E-01
9.34350E-01
8.95746E-01
9.14 995E-01
9.25020E-01
9.52837E-01
9.06733E-01
9.269230-01
9.48775E-01
9.03598E-01
9.09665E-01
9.4 0097E-01
9.67118E-01
9.08400E-01
9.35608E-01
9.36297E-01
9.42066E-01
9.35191E-01
8.97222E-01
9.30595E-01
9.25689E-01
9.862236E-01
9.65988E-01
9.54448E-01
9.72413E-01
9.49476E-01
9.28210E-01
9.87399E-01
9.36637E-01
9.34826E-01
8.83044E-01
9.58315E-01
9.47168E-01
9.40690E-01
9.24255E-01
9.26128E-01
9.04208E-01
9.22815E-01
9.67198E-01
9.27545E-01
9.17396E-01
9.41994E-01
9.31300E-01
9.4 3036E-01
1.00201E+00
9.21520E-01
9.34770E-01
9.07589E-01
9.08249E-01
9.46312E-01
9.58714E-01
9.00820E-01
9.37089E-01
9.86161E-01
9.77884E-01
9.66077E-01
9.48712E-01

8.42467E.00
8.44767E+00
8.47133E.00
8.49517E.00
8.51983E+00
8.54283E+00
8.56567E+00
8.589800+00
8.61333E+00
8. 63717E:00
8.66000E 00
8.68283E+00
8.70667E+00
8.72867E+00
8.75250E+00
8.77533E+00
8.79917E000
8.823832+00
8.84667E+00
8.87050E+00
8.89333E+00
8.91717E+00
8.94100E+00
8.96483E + 00
8.98683E+00
9.00967E+00
9.03433E+00
9.05817E000
9.08283E+00
9.10667E+00
9.12967E+00
9.15250E+00
9.17533E+00
9,19997F+00
9.22383E+00
9.24683E+00
9.27150E+00
9.29433E.00
9.31717E+00
9.34 100H÷+ 00
9.36400E+00
9.38683E+00
9.4 1067E+00
9.43350E+ 00
9.45733E+00
9.48117E+00
9.50400E+00
9.52783E+00
9.55067E+00
9.57450E+00
9.59733E+00
9.62033E+00
9.64317E+00
9.66783E+00
9.69067E+00
9.71367E0+ 00
9.73750E + 00
9.76033E+00
9.78417E+00
9.80700E+00
9.83083E +00
9. 85 467E+ 00
9.87833E0+00
9.90033E0+ 00
9.92417E+ 00
9.94700E+ 00
9.97083E+00
9.99367E+ 00
1.00175E+01
1.00413E+01
1.00642E+01
1.00880E+01
1.01128E+01
1.01365E+01
1.01585E+01
1.01813E+01
1.02043E + 01
1.02282E001
1.02518E+01
1.02757E+01
1.02985E+01
1.03233E+01
1.03462E+01
1.03690E001
1.03928E001
1.04167E+01
1.04395E+01
1.04643E+01
1.04880E+01
1.05110E+01
1.05348E+01
1.05577E+01
1.05805E+01
1. 06 04 3E+ 01
1.06282E+01
1.06510E+01
1.06748E+01
1.06987E+01
1.07225E+01
1.07462E+01
1.07710E+01
1.07938E.01
1.08185E+01
1.08415E+01
1.08633E+01
1.08863E001
1.09092E+01
1.09320E+01

9.39248E-01
9.39168E-01
9.3 9199E-01
9.39201E-01
9.3 9114E001
9.39297E-01
9.39338E-01
9.39280E001
9.39184E001
9.39159E-01
9.39253E-01
9.39263E-01
9.39298E-01
9.39428E-01
9.39366E-01
9.39363E-01
9.39309E-01
9.39236E-01
9.39229E-01
9.39247E-01
9.39216E-01
9.39124E-01
9.3 9091E-01
9.39047E-01
9.3 9035E-01
9.39048E-01
9.38969E-01
9.38886E001
9.3 88380E01
9.3 8788E-01
9.3 8810E-01
9.38819E-01
9.3 8832E-01
9.38848E-01
9.3 8799E001
9.38785E-01
9.38794E-01
9.38776E-01
9.38890E-01
9.38937E-01
9.389880-01
9.39027E-01
9.38940E001
9.39001E-01
9.38913E-01
9.38870E-01
9.38926E-01
9.3 8914E-01
9.38996E-01
9.39027E-01
9.39071E-01
9.3 9090E-01
9.39077E-01
9.38960E-01
9.38896E-01
9.38858E-01
9.38896E-01
9.3880IE-01
9.38778E-01
9.3 8805E-01
9.38712E-01
9.38635E-01
9.38639E-01
9.38714E-01
9.38634E001
9.38627E-01
9.38620E001
9.38629E-01
9.38621E-01
9.38514E-01
9.38493E-01
9.38460E-01
9.38521E-01
9.3 8591E-01
9.38632E-01
9.38718E-01
9.38745E-01
9.38718E-01
9.38841E-01
9.38836E-01
9.38826E-01
9.3 8686E-01
9.38735E-01
9.38756E-01
9.38761E-01
9.38725E-01
9.38694E-01
9.38609E'01
9.38570E-01
9.38640E-01
9.38613E-01
9.38561E-01
9.3 8569E-01
9.38552E-01
9.38563E001
9.38716E-01
9.38675E-01
9.3 8665E-01
9.3 8590E-01
9.385918E-01
9.38536E-01
9.38585E-01
9.38495E001
9.38491E-01
9.38604E-01
9.38697E-01
9.38762E-01
9.38785E-01

1.34145E-03
1.33966E-03
1.33584E-03
1.33167E-03
1.33032E003
1.33865E-03
1.33515E-03
1.33226E-03
1.33167E-03

1.32783E-03
1.32715E-03
1.32314E-03
1.31959E-03
1.32204E-03
1.31950E-03
1.31554E003
1.31273E-03
1.31082E-03
1.30693E-03
1.303180-03
1.29969E-03
1.29914E-03
1.29574E-03
1.29266E-03
1.28893E-03
1.28524E903
1.28394E-03
1.28294E003
1.28009E003
1.27740E-03
1.27392E-03
1.27029E-03
1.26672E-03
2.263220-03
1.26060E003
1.25710E-03
1.25358E-03
1.25017E-03
1.25183E-03
1.24921E-03
1.24676E-03
1.24389E-03
1.24348E-03
1.24157E-03
1.24132E-03
1.23862E-03
1.236480-03
1.23315E-03
1.23251E-03
1.22956E-03
1.22697E-03
1.22379E-03
1.22054E-03
1.22284E-03
1.22125E-03
1.21854E-03
1.21585E-03
1.29563E-03
1.21281E-03
1.20988E-03
1.2 1026E-03
1.20950E-03
1.20631E-03
1.20546E-03
1.20492E-03
1.20180E-03

1.198680-03
1.19559E-03
1.19253E-03
1.19424E-03
1.19133E-03
1.18872E-03
1.18724E-03
1.18628E-03
1.18394E-03
1.18405E003
1.18135E-03
1.17866E-03
1.18209E-03
1.179120-03
1.17620E-03
1.18155E-03
1.17961E-03
1.17685E-03
1.17393E-03
1.17157E-03

1.16908E-03
1.16930E-03
1.16706E-03
1.16631E-03
1.16377E-03
1.16208E-03
1.15927E-03
1.15658E-03
1.15382E-03
1.16123E-03
1.15917E-03
1.15641E-03
1.15604E093
1.15556E093
1.15294-403
1.15120E-03
1.15197E-03
1.14923E0 03
1.15206E-03
1.15307E-03
1.15216E-03
1.14969E-03

0.000000E00
0.00000E+00

0.00000E+ 000.00000E090
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
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0.000000+00
0.000000+00
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0.00000E+00
0.000090E00

O.O00000E+00
0.00000E+00
0.00000E+00
0.090000E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000000E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0 . 00000E+00

O.0000E.+00
9.00000E+00
0.00000E+00
0.00000E+00
9.00000E+00
0.00000E+00
0.000000+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000000E00
0.000000E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0 .O0000.E+00
0.00000E+ 00
0.00900E+ 00
0.00000E+00
0.00000+090
0.00000E+ 00
0.00000E+00
0.00000E+00
0.00000E+00
0 O.0000E+00
9.00000E+00
0.000000E00
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0O.00000(00
0.00000E+00
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0.000000E00
0.00000E+00
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0.00000E+00
0.00000E+00
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0.00000E+00
0.00000E+00
0.000000E00
0.00000E+00
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0.00000E+00
0.00000E+00

0.900000+O000O.00000E+00
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0.00000E+00
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O.00900E+00
0.00000E+00
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0.90009E+00
0.00000E+00
0.90000E+00
0.00000E+00
0.00900E÷00
0.00900E+00
0.000000E00
0.00000E+00
0.00000E+00
0O.0000E+00
0.090000E+00
0.000900E+00
0.000000.00
0.000900E+00
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0.000000+00
0.000000+00
0.000000+09
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0mOOOOOE+ 00
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0.00000E+00
0.00000E+00
0.00000E+ 00
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0.00000E+00
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0O.00000E+0
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0.00000E+00
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0.000000E00
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0.000000 + 09

0.O0000E+00
0.000000E00
0O.0000E+00
0O.0000E+ 00
0.000000E00
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428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
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456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487

488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535

9.68704E-01
9.55306E-01
9.19911E-01
9.27123E-01
9.99755E-01
9.G0097E-01
9.31431E-01
9.24593E-01
9.46137E-01
9.50072E-01
9.50420E-01
9.15100E-01
9.56027E-01
9.57646E-01
9.46629E-01
9.42689E-01
9.06844E-01
8.90291E-01
9.33697E-01
9.54 983E-01
9.69413E-01
9.71913E-01
9.31640E-01
9.08462E-01
9.55838E-01
8.95889E-01
9.18999E001
8.80548E-01
9.27797E-01
9.22671E-01
9.66367E-01
9.26899E-01
8.95283E-01
9.083852-01
9.467080-01
9.07869E-01
8.98300E-01
9.456 852-01
9.61955E-01
8.89168E-01
9.54388E-01
9.267872-01
9.01678E-01
9.50547E0-01
9.52515E-01
9.44461E-01
9.10779E-01
8.98324E-01
9.83666E-01
9.23606E-01
9.537842-01
9.16858E-01
9.49425E-01
8.95088E-01
9.06154E-01
9.798222-01
9.26159E-01
9.45075E-01
9.68298E-01
9.34 389E-01
9.5593 0-01
9.07645E-01
9.57325E-01
9.02099E-01
9.82575E-01
9.51446E-01
9.53624E-01
9.797742-01
9.54342E-01
9.28966E-01
9.59628E-01
9.19447E-01
9.11680E-01
9.70748E-01
9.27489E-01
9.69445E-01
9.34773E-01
9.15393E-01
9.31199E-01
9.25936E-01
9.49934E-01
9.35312E-01
9.42506E-01
8.88290E-01
9.33835E-01
9.12717E-01
9.74707E-01
9.28346 -0- 1
9.28062E-01
9.40332E-01
9.43171E001
9.33438E-01
9.40989E-01
9.27610E-01
9.55027E-01
9.49024E-01
9.45034E-01
9.57488E-01
8.886050-01

9.01363E-01
9.01442E-01
9.02342E-01
9. 6 9731E0-01
9.54672E-01
9.20068E-01
9.40693E-0 1
9.40306E-01
9.13337E-01

1.09558E-01 9.38855E-01
1.09787E,01 9.38894E-01
1.10035E.01 9.38849E-01
1.10263E.01 9.38822E-01
1.10492E+01 9.38964E-01
1.10730E+01 9.39013E-01
1.10977E+01 9.38995E-01
1.11215E+01 9.38962E-01
1.11445E+01 9.38979E-01
1.11673E+01 9.39004E-01
1.11902E001 9.39030E-01
1.12150E001 9.38976E-01
1.12387E001 9.39014E-01
1.12625E001 9.39057E-01
1.12863E+01 9.39074E0-1
1.13102E.01 9.39082E-01
1.133400+01 9.39009E-01
1.13587E,01 9.38899E001
1.13825E,01 9.38888E-01
1.14053E+01 9.38924E-01
1.14292E+01 9.38992E-01
1.14520E001 9.39066E-01
1.14767E+01 9.39049E-01
1.14997E+01 9.38981E-01
1.15235 001 9.39019E-01
1.15463E+01 9.38923E-01
1.15702E.01 9.38879E-01
1.15938E+01 9.38750E-01
1.16177E+01 9.38726E-01
1.16415E+01 9.38691E-01
1.16653E+01 9.38751E-01
1.16900E+01 9.38725E-01
1.17138E+01 9.38631E-01
1.17377E+01 9.38565E-01
1.17605E+01 9.38582E-01
1.17852E+01 9.38516E-01
1.18082E,01 9.38429E001
1.18320E+01 9.38444E-01
1.18567E+01 9.38495E-01
1.18805E001 9.38389E-01
1.19033E+01 9.38423E-01
1.19272E+01 9.38398E-01
1.19510E+01 9.38320E-01
1.19738E001 9.38346E-01
1.19967E+01 9.38376E-01
1.20195E+01 9.38389E-01
1.20443E+01 9.38331E-01
1.20682E+01 9.38246E-01
1.20910E01 9.383420-01
1.21148E+01 9.38311E-01
1.21377E+01 9.38343E-01
1.21623E001 9.38298E-01
1.21853E+01 9.38322E-01
1.22090E+01 9.38231E001
1.22328E+01 9.38165E-01
1.22548E+01 9.38251E-01
1.22787E+01 9.38226E-01
1.23007E+01 9.38240E-01
1.23235E+01 9.38302E-01
1.23473E001 9.38294E-01
1.237022,01 9.38331E-01
1.23948E+01 9.38268E-01
1.24178E+01 9.38307E-01
1.24425E+01 9.38233E-01
1.24645E+01 9.383232-01
1.24873E+01 9.38350E-01
1.25120+001 9.38381E-01
1.25340E+01 9.38465E-01
1.25570E+01 9.38497E-01
1.25807E+01 9.38478E-01
1.26037E+01 9.38520E-01
1.26275E+01 9.38482E-01
1.26512E+01 9.38428E-01
1.26750E+01 9.38493E-01
1.26988E001 9.38471E-01
1.27217E+01 9.385330-01
1.274650,01 9.38525E-01
1.27693E:01 9.38479E-01
1.27932E+01 9.38465E-01
1.28160E+01 9.38440E-01
1.283880E01 9.38463E-01
1.28627E.01 9.38456E-01
1.28855E+01 9.38464E-01
1.29103E+01 9.38366E-01
1.29332E+01 9.38357E-01
1.29570E+01 9.38307E-01
1.29790E+01 9.38378E-01
1.30027E+01 9.38358E-01
1.30257E+01 9.38338E-01
1.30495E+01 9.38342E-01
1.30732E001 9.38352E-01
1.30962E+01 9.38342E-01
1.31190E.01 9.38347E-01
1.31428+0.1 9.38326E-01
1.31657E+01 9.38359E-01
1.318850+01 9.38379E-01
1.32123E+01 9.38392E-01
1.32343E+01 9.38428E-01
1.32582E+01 9.38333E-01
1.32820-+01 9.382630-01
1.33058E+01 9.38193E-01
1.33295E+01 9.38125E-01
1.33525E,01 9.38185E-01
1.33753E+01 9.38216E-01
1.33982E+01 9.38182E-01
1.342200.01 9.38186E-01
1.34458E+01 9.38190E-01
1.34705E+01 9.38144E-01

1.14913E-03
1.14709E-03
1.14526E-03
1.14292E-03
1.14903E-03
1.14741E0- 3
1.14488E-03
1.14 2720E-03
1.140200-03

1.13786E-03
1.135550-03

1.134270-03
1.13235E-03
1.13057E-03
1.12812E-03
1.12559E-03
1.12541E-03
1.128240-03
1.12576E-03
1.12381E-03
1.12337E-03
1.12327E-03
1.12088E-03
1.12045E-03
1.11859E-03
1.120190-03
1.11858E-03
1.123510-03
1.121290-03
1.11938E-03
1.118570-03

1.11643E-03
1.11802E-03
1.117522-03
1.11523E-03
1.114800-03

1.11579E-03
1.113480-03
1.11224E-03
1.11490E-03
1.113030-03
1.11093E-03
1.11133E-03
1.10926E-03
1.107310-03
1.10503E-03
1.10424E-03
1.10514E-03
1.10696E-03
1.10506E-03
1.10322E-03
1.10183E-03
1.09976E-03
1.10117E-03
1.100902-03
1.10202E-03
1.10002E-03
1.097830-03
1.09732E-03
1.09508E-03
1.09343E-03
1.09300E-03
1.09146E-03
1.09174E-03
1.09326E-03
1.09136E-03
1.089580-03
1.09060E-03
1.08887E-03
1.08684E-03
1.08548E-03
1.08397E-03
1.08313E-03
1.08290E-03
1.08096E-03
1.08057E-03
1.07844E-03
1.07727E-03
1.07523E-03
1.07339E-03
1.07150E-03
1.06941E-03
1.06733E-03
1.06978E-03
1.06772E-03
1.06681E-03
1.06709E-03
1.06519E-03
1.06330E-03
1.06124E-03
1.05923E-03
1.05722E-03
1.05519E_03
1.05336E-03
1.05182E-03
1.05000E-03
1.04806E-03
1.04669E-03
1.04901E-03
1.04938E-03
1.04972E-03
1.04993E003
1.04965E-03
1.04813E-03
1.04671E-03
1.04474E-03
1.04279E-03
1.04187E-03

0.00000E+00 0.00000.00
0.000000+00 0.00000E+00
0.000000+00 0.00000E+00
0.00000E+00 0.00000,E00
0.00000E+00 0.00000E+00
0.000000+00 0.00000E+00
0.00000.E00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000.E00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.000000E00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E÷00
0.00000+E00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.000000+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000.E00
0.00000E+00 0.00000.E00
0.00000E+00 0.00000.E00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000.E00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E÷00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000+E00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0O.0000E+00
0.00000E+00 0.00000E+00
0.00000E.00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0,00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000+E00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E.00
0.00000E+00 0.00000E+00
0.00000E+00 9.00000.E00
0.00000+E00 0.00000+E00
0O.0000E+00 0.00000+E00
0.00000.E00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.000000+00
0.00000E+00 0.09000E+00
0.00000E+00 0.00000+E00
0.00000E+00 0.00000E+00
0.00000+E00 0.00000E+00
0.00000+E00 0.00000E+00
0.00000+090 9.00000E+00
0.00000+E00 0.00000E+00
0.00000E+00 0.00000E+00
0.000000E00 0.00000E+00
0.00000+E00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000.E00 0.00000E+00
0.00000E+00 0.00000.E00
0.00000+E00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000.E00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000+E00
0.00000E+00 0.00000E+00
0.00000+E00 0.00000E+00
0.00000+E00 0.00000E+00
0.00000E+00 0.00000E+00
0.090000E00 0.00000E+00
0.00000+E00 0.00000E+00
0.000000+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000+E00
0.000000+00 0.00000.E00
0.00000E+00 0.00000+E00
0.00000E+00 0.00000+E00
0.00000E+00 0.00000.E00
0.00000E+00 0.00000+E00
0.00000E+00 0.00000E+00
0.000000+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
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536 9.35768E-01 1.34943E.01 9.38139E-01 1.03993E-03 0.00000E+00 0.00000.E00
537 9.27914E-01 1.35182E+01 9.38120E-01 1.03816E-03 0.00000,+00 0.000008.00
538 9.12905E-01 1.35428E.01 9.38073E-01 1.03729E-03 0.OOOOOE+00 0.OOOOOE+00
539 9-57329E-01 1.35657E+01 9.38109E-01 1.03597E-03 0.00000E+00 0.00000.E00
540 9.42952E-01 I.35887E800 9.38108E:01 I.03409E-03 0.00000.E00 0.00000E+00
541 9.01678E-01 1.36133E+01 9.38050E-01 1:03438E-03 0.000008E00 0.000008+00
542 9.525208-01 1.363632E00 9.38077E-01 1 03281E-03 0.000008.00 0.000500+00
543 9.40350E-01 I.36592E+03 9.38081E-001 103091E-03 0.0OOOOE 00 0.00000E+00
544 9.69920E-01 1.36820E+01 9.38140E-01 1.03068E-03 0.000008+00 0.000008+00
545 9.72675E-00 1.37048E+01 9.38204E-00 1.03074E-03 0.00000E+00 0.00000E+00
546 9.82117E-01 1.37287E801 9.38284E-01 0.03201E-03 0.000008E00 0.00000E+00
547 9.36257E-00 1.37515E+01 9.38281E-01 1.03012E-03 0.000008+00 0.000008+00
548 9.29249E-01 1.37753E+01 9.38264E-01 1.02836E-03 0.000008+00 0.00000E+00
549 9.15145E-01 0.37983E+01 9.382220-01 1.02735E-03 0.00000E+00 0.00000E+00
550 9.28437E-01 1.38220E801 9.38204E-01 1.02563E-03 0.000008E00 0.00000E+00
551 9.42862E-01 1.38458E+01 9.38212E-01 1.02380E-03 0.00000E+00 0.00000E+00
552 9.34042E-01 1.38697?+01 9.38205E-01 1.02196E-03 0.00000E+00 0.000008+00
553 9.14296E-01 1.38935E801 9.38161E0-1 1.02003E-03 0.00000E+00 0.00000E+00
554 9.69382E-01 1.39163E+01 9.38218E001 1.02074E-03 0.00000E+00 0.00000E+00
555 9.13431E-01 1.39392E801 9.38173E-01 1.01988E-03 0.00000.+00 0.000008+00
556 9.45486E-01 1.39612E+01 9.38186E-01 1.01812E-03 0.00000E+00 0.000008+00
557 9.59166E-01 1.398508+01 9.38224E-01 1.01699E803 0.00000,+00 0.00000E+00
558 9.87518E-01 1.40070E+01 9.38313E801 1.01902E-03 0.000008E00 0.00000E+00
559 9.28154 -01 1.40308E+01 9.38295E-01 1.01736E-03 0.000000+00 0.000008+00
560 9.29636E-01 1.40545E801 9.38279E-01 1.01565E803 0.00000E+00 0.00000E+00
561 9.68078E-01 1.40775E801 9.38332E-01 1.01523E-03 0.00000E+00 0.00000E+00
562 9.30675E-01 1.41013E+01 9.38319E-01 1.01351E-03 0.00000E+00 0.000008+00
563 9.13440-001 1.41250E+01 9.38274E-01 1.01267E-03 0.00000.+00 0.00000,E00
564 9.451308-01 1.41470E+01 9.38287E-01 1.01094E-03 0.00000E+00 0.00000E+00
565 9.26970E-01 1.417068E01 9.38266E-01 1.00935E-03 0.00000E+00 0.00000E+00
566 9.29468E-01 0.41947E+01 9.38251E-01 1.00768E-03 0.00000E+00 0.00000E+00
567 9.07029E-01 1.42193E801 9.38196E-01 1.00741E-03 0.00000E+00 0.00000E+00
568 9.11395E-01 1.424328+01 9.38148E-01 1.00674E-03 0.00000E+00 0.00000E+00
569 9.36097E-01 1.42660.+01 9.38145E-01 1.00497E-03 0.00000E+00 0.00000.+00
570 9.77811E-01 1.42898,+01 9.38214E-01 1.00563E-03 0.00000.+00 0.00000.+00
571 9.54758E-01 1.43127E+01 9.38244E-01 1.00428E-03 0.00000E+00 0.000008E00
572 9.47146E-01 1.43357E801 9.38259E-01 1.002648-03 0.000008E00 0.00000.E00
573 9.28991E-01 1.43585.+01 9.38243E-01 1.001001-03 0.00000.+00 0.00000.+00
574 8.873580-01 1.43823.+01 9.38154E-01 1.00321E-03 0.00000.+00 0.00000E+00
575 9.75028E-01 1.44052E+01 9.38218E-01 1.00352E-03 0.00000E+00 0.00000E+00
576 9.77525E-01 1.44272E+01 9.38287E-01 1.00411E-03 0.000008.00 0.00000E+00
577 9.18977E-01 1.445108E01 9.38253E-01 1.00293E-03 0.00000.E00 0.00000E+00
578 9.32075E-01 1.44748E+01 9.38243E-01 1.00124E-03 0.000000.00 0.000008.00
579 9.250988-01 1.44977E+01 9.38220E-01 9.99764E-04 0.00000E+00 0.000008E00
580 9.214338-01 1.45223E+01 9.38191E801 9.98456E-04 0.000008.00 0.000000E00
581 9.40642E-01 1.454520,01 9.380958-01 9.967398-04 0.000008+00 0.000008+00

582 9.79132E-001 1.45682E+01 9.38266E-01 9.975198-04 0.00000.E00 0.00000E+00
583 9.82711E-01 1.45910E+01 9.383428-01 9.98734E-04 0.00000E+00 0.00000E+00
584 9.41636E-01 1.46138E801 9.38348E-01 9.97033E-04 0.000008,00 0.00000E+00
585 9.32929E-01 1.46377E+01 9.38338E-01 9.95365E-04 0.00000E+00 0.00000E+00
586 9.429001-01 1.46615E+01 9.38346E-01 9.93690E-04 0.00000E+00 0.00000E+00
587 9.11376E-01 1.46853E.01 9.38300E-01 9.93060E-04 0.00000E+00 0.00000E+00
588 9.65887E-01 1.47073E+01 9.383478-01 9.92481E-04 0.00000.E00 0.00000E+00
589 9.68138E-01 1.4730E00,1 9.38398E-01 9.920888-04 0.00000E+00 0.00000E+00
590 9.366962-01 1.47548E801 9.38395E-01 9.90404E-04 0.00000.+00 0.00000E+00
591 8.922578-01 1.477978,01 9.38317E-01 9.91809E-04 0.00000E+00 0.00000E+00
592 9.52667E-01 1.48033E801 9.38341E-01 9.90435E-04 0.000008+00 0.000008+00
593 1.01253E+00 1.48263E+01 9.38467E-01 9.96694E-04 0.00000E+00 0.00000E+00
594 9.72563E-01 1.48492E+01 9.38524E-01 9.96674E-04 0.00000E+00 0.00000E+00
595 9.46801E-01 1.48712E+01 9.38538E-01 9.950908-04 0.00000E+00 0.00000.+00
596 9.15585E-01 1.48950E+01 9.38499E-01 9.94164E-04 0.00000E+00 0.00000.E00
597 9.186168-01 1.49187E+01 9.38466E-01 9.93055E-04 0.00000E+00 0.00000E+00
598 9.29666E-01 1.49425E801 9.38451E-01 9.91497E-04 0.O0000E+00 0.00000E+00
599 8.82997E-01 1.49663E801 9.38358E-01 9.94184E-04 0.00000E+00 0.000008+00
600 9.964201-01 1.49892E+01 9.38455E-01 9.97258E-04 0.00000E+00 0.00000E+00
601 9.49348E-01 1.50122.+01 9.38474E-01 9.95757E-04 0.00000.+00 0.00000E+00
602 9.30217E-01 1.503588+01 9.38460E-01 9.94192E-04 0.00000.E00 0.OOOOOE+00
603 9.20505E-01 1.50588E+01 9.38430E-01 9.929862-04 0.00000E+00 0.00000E+00
604 9.56219E-01 1.50817E+01 9.38460E-01 9.917758-04 0.00000,E00 0.00000.E00
605 9.85087E-01 1.510452+01 9.38537E-01 9.93144E-04 0.00000.+00 0.00000E+00
606 9.23140E-01 1.51283E+01 9.38511E-01 9.91826E-04 0.00000.E00 0.00000.E00
607 9.39363E-01 1.515028+01 9.38513E-01 9.90186E-04 0.00000.E00 0.00000E+00
608 9.45778E-01 1.51742E001 9.38525E-01 9.88623E-04 0.00000.E00 0.000008E00
609 9.19351E801 1.51980E+01 9.38493E-01 9.87499E804 0.00000E+00 0.00000.E00
600 9.52071-001 1.522080E+1 9.38516E-01 9.86126E-04 0.000008E00 0.00000E+00
611 9.79187E-01 1.52437E801 9.38582E-01 9.86788E-04 0.00000.E00 0.00000.E00
612 9.506538-01 1.526758+01 9.38602E-01 9.85348E-04 0.00000E+00 0.00000E÷00
613 9.44038E 01 1.52913+001 9.38611E-01 9.83774E-04 0.00000E+00 0.00000E+00
614 9.44213E-01 1.53142E+01 9.38620E-01 9.82208E-04 0.00000E+00 0.00000.E00
615 9.33929E-01 1.53380E÷01 9.38613E-01 9.80634E-04 0.00000.E00 0.00000.E00
616 9.31973E-01 1.536180+01 9.38602E-01 9.79095E804 0.000008.00 0.00000E+00
617 9.07024E-01 1.538578÷01 9.38550E-01 9.78850E-04 0.000008E00 0.00000E+00
618 9.98090E-01 1.54085.+01 9.38647E-01 9.82028E-04 0.00000E+00 0.00000E+00
619 9.622308-01 1.543058.00 9.386858-00 9.810798-04 0.00000.E00 0.00000.E00
620 9.219742-01 1.54543E+01 9.38658E-01 9.79964E-04 9.00000E+00 0.00000.O00
621 9.16871E-01 1.547800.01 9.38623E-01 9.79012E-04 0.00000.E00 0.00000E+00
622 9.23423E-01 1.55008E801 9.38598E-01 9.777392-04 0.00000E+00 0.00000.E00
623 8.95480E-01 1.55257E+01 9.38529E-01 9.78630E-04 0.000908E00 0.00000.E00
624 9.71361E-01 1.55485E+01 9.38582E-01 9.78480-E04 0.00000E+00 0.000008+00
625 9.53844E-01 1.55723E+01 9.38606E-01 9.77215E-04 0.00000E+00 0.00000.E00
626 9.305528-01 1.559628.01 9.38593E-01 9.757338-04 0.00000E+00 0.00000.E00
627 9.35378E-01 1.56200E.01 9.38588E-01 9.74184E-04 0O.00008E00 0.00000E+00
628 9.44078E-01 1.56420E+01 9.38597E-01 9.72666E-04 0.00000E+00 0.00000.E00
629 9.54964E-01 1.56657E+01 9.38623E-01 9.71465E-04 0O.0000E+00 9.00000E+00
630 9.27703E-01 1.56887E,01 9.38606E-01 9.70072E-04 0.00000E+00 0.00000.E00
631 1.002962+00 1.57123E,01 9.38708E-01 9.73917E-04 0.00000E+00 0.00000.E00
632 9.315718-01 1.57362E+01 9.38697E-01 9.72436E-04 0.00000E+00 0.00000E+00
633 9.693208-01 1.57600+,01 9.38745E-01 9.72106E-04 0.00000.+00 0.00000E+00
634 9.89042E-01 1.57828E+01 9.38825E-01 9.73824E-04 0.00000E+00 0.00000.E00
635 9.32962E-01 1.58058E+01 9.38816E-01 9.72329E-04 0.00000E+00 0.00000.E00
636 9.40863E-01 1.582958E01 9.38819E0-1 9.70799E-04 0.00000E+00 0.00000E+00
637 8.92825E-01 1.58543E801 9.38746E-01 9.71972E-04 0.00900E+00 9.00000E+00
638 9.20157E-01 1.58782E+01 9.387178-01 9.70882E-04 0.09000E+00 0.00000,+00
639 9.96603E-01 1.590008E01 9.388088-01 9.73607E-04 0.00000.E00 0.00000E+00
640 9.60582E-01 1.592308.01 9.38842E-01 9.726798-04 0.00000E+00 0.00000E+00
641 9.70939E-01 1.59468E+01 9.38892E-01 9.72453E-04 0.00000.+00 0.00000E+00
642 9.42895E-01 1.597058E01 9.38899E-01 9.70953E-04 0.09000E+00 0.00000E+00
643 9.51506E-01 1.59935E801 9.38918E-01 9.69637E-04 0.00000.E00 0.00000E+00
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644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
713
713
714
715
716
717
718

719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738

739
740
741
742
743
744
745
746
747
748
749
750
751

9.27407E-01
9.29923E-01
9.30328E-01
9. 4403E E-01
9.21504E-01
9.43148E-01
9.64703E-01
9.08608E-01
9.23426E-01
9.53679E-01
9.564355-01
9.40723E-01
9.25284E-01
9.08590E-01
9.26671E-01
9.01560E-01
9.77940E-01
9.58119E-01
9.42903E-01
9.34902E-01
9.29915E-01
9.244655-01
9.34045S-01
9.49178E-01
9.39517E-01
9.40568E-01
9.65484E-01
9.3 80075-01
9.410435-01
9.48740E-01
9.22209E-01
9.64288E-01
9.29147E-01
9.75030E-01
9.36713E-01
9.47822E-01
9.67767E-01
9.78379E-01
9.30224E-01
9.52216E-01
9.07414E-01
9.76482E-01
9.61002E-01
9.48217E-01
9.19925E-01
9.18225E-01
9.29547-E01
9.74512E-01
9.23 995E-01
9.44968E-01
9.37986E-01
8.71771E-01
9.575215-01
9.11858E-01
9.74981E-01
9.47938E-01
9.30839E-01
9.563925-01
9.04129E-01
9.04947E-01
9.35171E-01
9.61477E-01
9.149785-01
9.25121E-01
9.46967E-01
9.4 00555-01
9.35305E-01
9.73473E-01
9.70251E-01
9.19442E-01
9.04699E-01
9.45347E-01
9.01123E-01
9.61063E-01
9.36848E-01
9.01023E-01
9.34268E-01
9.0848 1E-01
9.29685E-01
9.11574E-01
9.83318E-01
9.66869E-01
9.18746E-01
9.17843E-01
9.60154E-01
9.68030E-01
9.64705E-01
9.46238E-01
9.50756E-01
9.17882E-01
9.20579E-01
9.462602-01
9.64619E-01
9.51975E-01
9.41043E-01
9.45898E-01
9.65496E-01
9.13476E-01
9.18150E-01
9.26568E-01
9. 1882 2E-01
9.49542E-01
9.54471E-01
9.363172-01
9.31862E-01
9.36146E-01
9.62305E-01
9.90744E-01

1.60172E.01
1.60410E+01
1.G0640E.01
1.60877E+01
1.61115E+01
1.61343E+01
1.61582E+01
1.61812-E01
1.62048E+01
1.62287E+01
1.625175E01
1.62745E501
1.62973E+01
1.63212E.01
1.63440E+01
1.63688E+01
1.63917E+01
1.64155E501
1.64383E+01
1.64622E+01
1.64850E+01
1.65078E+01
1.653175+01
1.65555E+01
1.65775E5+01
1.66013E+01
1.66242E5+01
1.66480E+01
1.66718E+01
1.66947E+01
1.67185E+01
1.67423E+01
1.67642E+01
1.67880E+01
1.6811BE+01
1.68347E+01
1.68585E+01
1.68813E+01
1.69052E+01
1.69290E+01
1.69518E+01
1.69748E+01
1.69967E+01
1.70205E+01
1.70443E+01
1.70672E+01
1.709205,01
1.71148E+01
1.71387E+01
1.71625E+01
1.71862E+01
1.72110E,01
1.72338E+01
1.72577E+01
1.72805E+01
1.73043E+01
1.73282E+01
1.73520E+01
1.73748E+01
1.73987E+01
1.74225E+01
1.744535+01
1.74700E+01
1.74938E+01
1.75167E+01
1.75405E+01
1.75633E+01
1.75872E+01
1.761002+01
1.76330E+01
1.76568E+01
1.76805E+01
1.77035E+01
1.77273E+01
1.77502E501
1.77740E,01
1.77987E+01
1.78215E.01
1.78453E+01
1.78692E+01
1.78920E+01
1.79150E+01
1.79378E+01
1.79625E+01
1.79863E+01
1.80092E+01
1.80330E÷01
1.80558E.01
1.80788E+01
1.81017E+01
1.812552+01
1.81483E+01
1.81722E+01
1.81950E+01
1.83180E*01
1.82417E+01
1.82655E+01
1.82893E+01
1.83132E+01
1.83370E+01
1.83607E+01
1.83845E+01
1.84083E+01
1.84322E+01
1.84550E+01
1.84778.+01
1.85017E+01
1.85247E+01

9.38900E-01
9.38886E-01
9.38873E-01
9.38881E-01
9.38854E501
9.38861E-01
9.38901E-01
9.38854E-01
9.38830E-01
9.38853E-01
9.350805-0I

9.38883E-01
9. 38862E5-01
9. 38816E501
9.38797E-01
9.38741E-01
9.38800-01
9.38830E-01
9.38836E501
9.38830E-01
9.38816E-01
9.38795E-01
9.367S85-01
9.388032-01
9.38804E-01
9.38807E-01
9.38847E5-01
9.38846E-01
9.38849E-01
9.38864E-01
9.38839E-01
9.38877E-01
9.38862E-01
9.38916E-01
9.38913E501
9.38926E-01
9.38968E501
9.39026E-01
9.39013E-01
9.39033E-01
9.38986E-01
9.39041E-01
9.39073E-01
9.39087E-01
9.39059E-01
9.39028E-01
9.39015E-01
9.39066E-01
9.39044E-01
9.39053E-01
9.39051E-01
9. 38954E -01
9.38981E-01
9.38942E-01
9.38994E-01
9.39007E-01
9.38995E-01
9.39020E-01
9.3 8970E-01
9.38921E-01
9.38916E-01
9.38948E-01
9.38914E-01
9.38895E-01
9.38906E-01
9.38908E-01
9.38903E-01
9.38951E-01
9.38995E-01
9.38968E-01
9.38920E-01
9.38929E-01
9.38876E-01
9.38907E-01
9.389042-01
9.38851E-01
9.38845E-01
9.38803E-01
9.38790E-01
9.38752E-01
9.38814E-01
9.38853E-01
9.38825E-01
9.38796E-01
9.38825E-01
9.38866E-01
9.38901E-01
9.38911E-01
9.38927E-01
9.38899E-01
9.38874E-01
9.38884E-01
9.38919E-01
9.38936E-01
9.38939E-01
9.38949E-01
9.38985E-01
9.38950E-01
9.38922E-01
9.38905E-01
9.38878E-01
9.38893E-01
9.38911E-01
9.38910E-01
9.38901E-01
9.38897E-01
9.38928E-01
9.38997E-01

9.68291E-04
9.66885E-04
9.65474E-04
9.640095-04
9.62891E-04
9.61425E-04
9.60768E-04
9.604215-04
9.592368-04
9.580335-04
9 .56943E-04
9.55480E-04
9.54245E-04
9.53907E-04
9.526325-04
9.528685-04
9.53282E-04
9.52286E-04
9.50862E-04
9.49441E-04
9.48101E-04
9.46917E-04
9.45517E-04
9.442245-04
9.42805E-04
9.4 1395E-04
9.40832E-04
9.39426E-04
9.38028E-04
9.36745E-04
9.35679E-04
9.35052E-04
9.337755E-04
9.33929E-04
9.32552E-04
9.31267E-04
9.30865E-04
9.31303E-04
9.30023E-04
9.28859E-04
9.28654E-04
9.289172-04
9.28 113E-04
9.26853E-04
9.25923E-04
9.25071E-04
9.23828E-04
9.23924E-04
9.228435-04
9.21546E-04
9.20215E-04
9.240005-04
9.23056E-04
9.22553E-04
9.22680E-04
9.21445E-04
9.20 198E-04
9.192182-04
9.19256E-04
9.19226E-04
9.17931E-04
9.17186E-04
9.165155-04
9.15423E-04
9.14 197E-04
9.12904E-04
9.11628E-04
9.11647E-04
9.11428E-04
9.10561E-04
9.10554E-04
9.09321E-04
9.09589E-04
9.08846E-04
9.07580E-04
9.07852E-04
9.06609E-04
9.06332E-04
9.05161E-04
9.04692E-04
9.05544E-04
9.05123E-04
9.04299E-04
9.03514E-04
9.02748E-04
9.02400E-04
9.01859E-04
9.00677E-04
8.99589E-04
8.98818E-04
8.97938E-04
8.96769E-04
8.96233E-04
8.95189E-04
8.93976E-04
8.928125-04
8.92327E-04
8.91787E-04
8.91035E-04
8.89978E-04
8.89189E-04
8.88108E-04
8.87160E-04
8.85976E-04
8.84838E-04
8.83660E-04
8.83032E-04
8.84562E-04

0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000005+00
0.00000E+00
0.00000E+00
0 .0000.E+00
0.000005,00

0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000005+00

0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0O.0000E.00
0O.0000E+00
0.00000E+00
0.00000E+00
0.00000+E00
0.00000E+00
0.0D00DE+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0 . 00000E+00
0.00000E.00
0.00000E+00
0.00005E+00
0.00000E+00
0.00000E+00
0.00000E+00
0 .000005+00
0.00000E+00
0.00000E+00
0.00000E+00
0. 00000E+00
0.00000E+00
0.00000 +00
0.000005E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E÷00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0O.0000E+00
0.00000E+00
0.00000+E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0O.0000E+00
0.00000E+00
0.000005+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000.E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0O.0000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000+E00
0.00000E+00
0.00000+E00
0.00000E+00

0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000.E00
0.00000E+00
0.000005E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000+E00
0.00000E+00
0.00000E+00
0 .0000OE.00
0.00000E+00
0.00000E+00
0.00000E+00
0O.0000E+00
0.000005+00
0.00000E+00
0.00000E+00
0.00000E+00
0O.0000E+00
0.00000E+00
0.00000E+00
5.00005E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000+E00
0.00000E+00
0.00000+E00
0.00000E+00
0,00000E+00
0.00000E+00
0.00000.+00
0.00000E+00
0 .0000DE+00
0.00000E+00
0.00000E+00
0O.0000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
5.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000005+00
0.00000.+00
0.00000,E00
0.00000,+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0O0000E.+00
0.00000.E00
0.00000E+00
0O.0000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000e+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000.E00
0.00000+E00
0.00000E+00
0.00000E+00
0. 00000E+00
0.00000E+00
0.00000E+00
0.000005+00

0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00

NAC International 6.6.8-139



NAC-LWT Cask SAR January 2015
Revision 43

752 9 38020E-01 1.85475E+01 9.38996E-01 8.83383E-04 0.00000E+00 0.00000.E00
753 9.26880E-01 1.85713E+01 9.38980E-01 8.02353E-04 0.000002+00 0.00000E+00
754 9.26182E-01 1.85950E*01 9.389632-01 8.81343E-04 0.00000E+00 0.00000E+00
755 9.36353E-01 1.86180E+01 9.389600-01 8.80179E-04 0.000002E00 0.000002+00
756 9 03621E-01 1.86418E+01 9.389136-01 8.80259E-04 0.00000E+00 0.00000E+00

757 9 57084E-01 1.86637E.01 9.38937E-01 8.79422E-04 0.00000E+00 0.000002+00
758 9.31246E-01 1.86875E201 9.38927E-01 8.78317E-04 0.00000E+00 0.00000E+00
759 9.35875E-01 1.87113E+01 9.389232-01 8.77165E-04 0.00000E+00 0.00000E+00
760 9.86561E-01 1.87352E+01 9.38985E-01 8.78259E-04 0.00000E+00 0.00000E+00
761 9.25740E-01 1.87580E201 9.38968E-01 8.77274E-04 0.00000E+00 0.000005E00
762 9.39688E-00 0.87818E+01 9.38969E-01 8.761202-04 0.50000E+00 0.000002+00
763 9.55200E-01 1.880572+01 9.38990E-01 8.75228E-04 0.00000E+00 0.O0000E+00
764 9.67303E-01 1.88295E201 9.39027E-01 8.74868E-04 0.00000E+00 0.00000E+00
765 9.60331E-01 1.88523E+01 9.39055E-01 8.74166E-04 0.00000E+00 0.00000E+00
766 9.58079E-01 1.88762E+01 9.39080E-01 8.73376E-04 0.00000E+00 0.00000E+00
767 9.92942E-01 1.889902+01 9.39151E-01 8.75071E-04 0.00000E+00 0.00000E+00
768 9.36634E-01 1.89218E+01 9.39147E-01 8.73934E-04 0.O0000E+00 0.00002+00
769 9.69284E-01 1.89448E+01 9.39187E-01 8.73678E-04 0.000002+00 0.O00O0E+00
770 9.02905E-01 1.896852+01 9.39139E-01 8.73812E-04 0.00000E+00 0.00000E+00
771 9.31800E-01 1.89923E+01 9.39130E-01 8.72733E-04 0.00000E+00 0.00000+E00
772 9.20422E-01 1.90153E+01 9.39106E-01 8.71937E-04 0.00000E+00 0.000002E00
773 9.70387E-01 1.90382E+01 9.391462-01 8.71750E-04 0.00000+E00 0.0O000E+00
774 9.01684E-01 1.90620E+01 9.39098E-01 8.71972E-04 0.000002+00 0.000002+00
775 9.38387E-01 1.90848E+01 9.39097E-01 8.70843E-04 0.000+OOE+00 .00002OE00
776 9.01963E-01 1.91077E+01 9.39049E-01 8.71040E-04 0.000002E00 0.00000E+00
777 9.48430E-01 1.91325E+01 9.39061E-01 8.69999E-04 0.00000+E00 0.00000E+00
778 9.19217E-01 1.91562E+01 9.39035E-01 8.69254E-04 0.000002+00 0.00000+E00
779 9.26475E-01 1.91792E+01 9.39019E-01 8.68285E-04 0.000002+00 0.00000E+00
780 9.92574E-01 1.920202+01 9.39088E-01 8.69896E-04 0.00000E+00 0.00000E+00
781 9.34852E-01 1.92248E+01 9.39082E-01 8.68795E-04 0.O0O00E+00 0.000002+00
782 9.24003E-01 1.92487E+01 9.390632-01 8.67896E-04 0.00000E+00 0.00000+E00
783 9.25178E-01 1.92733E+01 9.39045E-01 8.66966E-04 0.00000E+00 0.00000E+00
784 9.45854E-01 1.92963E+01 9.39054E-01 8.65901E-04 0.00000+E00 0.00000E+00
785 9.53401E-01 1.93192E+01 9.390722-01 8.64988E-04 0.00000+E00 0.00000E+00
786 9.937102-01 1.93430E+01 9.39142E-01 8.66691E-04 0.00000E+00 0.00000E+00
787 9.39756E-01 1.93658E+01 9.39143E-01 8.65586E-04 0.0000OE+00 0.0000+OE00
788 9.40221E-01 1.93888E+01 9.39144E-01 8.64486E-04 0.00000E+00 0.00000E+00
789 9.26972E-01 1.94117E+01 9.39129E-01 8.63525E-04 0.00000+E00 0.00000E+00
790 9.19882E-01 1.94355E+01 9.39104E-01 8.62774E-04 0.00000E+00 0.0000OE+00
791 9.36054E-01 1.94583E+01 9.391002-01 8.61689E-04 0.00000E+00 0.00000E+00
792 9.578242-01 1.94822E+01 9.39124E-01 8.60923E-04 0.00000E+00 0.00000E+00
793 9.567402-01 1.95060E+01 9.39146E-01 8.60123E-04 0.00000E+00 0.00000E+00
794 9.60888E-01 1.95288E+01 9.39174E-01 8.594752-04 0.0000OE+00 0.00000E+00
795 9.37800E-01 1.95517E+01 9.391720-01 8.58392E-04 0.00000E+00 0.00000E+00
796 9.25421E-01 1.95755E+01 9.39155E-01 8.57485E-04 0.00000E+00 0.00000E+00
797 9.09263E-01 1.95983E+01 9.39117E-01 8.57231E-04 0.00002E+00 0.00000E+00
798 9.52050E-01 1.962132+01 9.39133E-01 8.56307E-04 0.00000E+00 0.00000E+00
799 9.12904E-01 1.96460E+01 9.39101E-01 8.55865E-04 0.00000E+00 0.00000E+00
800 9.36917E-01 1.96698E+01 9.39098E-01 8.54796E-04 0.00000E+00 0.00000+E00
801 9.709282-01 1.969272+01 9.39138E-01 8.54655E-04 0.00000E+00 0.00000E+00
802 9.10008E-01 1.97165E+01 9.39101E-01 8.54362E-04 0.00000E+00 0.00000E+00
803 9.26777E-01 1.97403E+01 9.39086E-01 8.53433E-04 0.00000E+00 0.00000E+00
804 9.249642-01 1.97640E+01 9.390682-01 8.52550E-04 0.00000E+00 0.00000E+00
805 9.376242-01 1.97870E+01 9.39066E-01 8.51490E-04 0.00000E+00 0.00000E+00
806 9.056602-01 1.98108E+01 9.39025E-01 8.51445E-04 0.0000OE+00 0.00000E+00
807 9.06057E-01 1.98355E+01 9.38984E-01 8.51372E-04 0.00000E+00 0.00000E+00

808 9.19422E-01 1.985832+01 9.38960E-01 8.506612-04 0.000002+00 0.000002+00
809 9.18639E-01 1.98822E+01 9.38934E-01 8.499802-04 0.00000E+00 0.00000E+00
810 9.19503E-01 1.99068E+01 9.38910E-01 8.49268E-04 0.00000E+00 0.00000E+00
811 9.26878E-01 1.99298E+01 9.38896E-01 8.483482-04 0.00000E+00 0.000002+00
812 9.43545E-01 1.99527E+01 9.38901E-01 8.47319E-04 0O.0000E+00 0.O0000E+00
813 9.55380E-01 1.99755E+01 9.389222-01 8.46517E-04 0.00000E+00 0.00000E+00
814 9.11339E-01 2.00003E+01 9.38888E-01 8.46156E-04 0.00000E+00 0.00000E+00
815 9.09312E-01 2.00240E+01 9.38851E-01 8.458982-04 0.000002+00 0.000002+00
816 9.37536E-01 2.00470E+01 9.38850E-01 8.44859E-04 0.00000E+00 0.00000E+00
817 9.70622E-01 2.00688E+01 9.38889E-01 8.44722E-04 0.00000E+00 0.00000E+00
818 9.57916E-01 2.00918E+01 9.38912E-01 8.44008E-04 0.00000+E00 0.00000E+00
819 9.27445E-01 2.01157E+01 9.38898E-01 8.43092E-04 0.00000E+00 0.00000E+00
820 9.440882-01 2.01385E+01 9.38904E-01 8.42084E-04 0.00000E+00 0.00000E+00
821 9.30320E-01 2.01623E+01 9.38894E-01 8.41121E-04 0.00000E+00 0.00000E+00
822 9.32914E-01 2.01862E+01 9.38887E-01 8.40126E-04 0.00000E+00 0.00000+E00
823 9.30894E-01 2.02090E+01 9.38877E-01 8.39159E-04 0.00000E+00 0.0000OE+00
824 9.30168E-01 2.02337E+01 9.38866E-01 8.38204E-04 0.00000E+00 0.00000E+00
825 9.22243E-01 2.02575E+01 9.38846E-01 8.37428E-04 0.00000E+00 0.00000E+00
826 9.06003E-01 2.02803E+01 9.38879E-01 8.37061E-04 0.00000E+00 0.00000E+00
827 9.29377E-01 2.03042E+01 9.38867E-01 8.36125E-04 0.000002E00 0.00000E+00
828 9.55647E-01 2.03262E+01 9.38888E-01 8.35359E-04 0.00000+E00 0.00000E+00
829 9.13633E-01 2.035002+01 9.38857E-01 8.34907E-04 0.000002+00 0.0O000E+00
830 9.501012-01 2.03737E+01 9.38871E-01 8.34009E-04 0.000002+00 0.00000+E00
831 9.489612-01 2.039672+01 9.38883E-01 8.33091E-04 0.00000E+00 0.00000+E00
832 9.48862E-01 2.04205E+01 9.38895E-01 8.32173E-04 0.000002.00 0.000002+00
833 9.41736E-01 2.04433E+01 9.38898E-01 8.31178E-04 0.00000+E00 0.00000E+00
834 9.37363E-01 2.046802E01 9.38897E-01 8.30181E-04 0.00000+E00 0.000002+00
835 9.66748E-01 2.04910E+01 9.38930E-01 8.29857E-04 0.00000E+00 0.00000+E00
836 1.01260E+00 2.05138E+01 9.39018E-01 8.33555E-04 0.00000E+00 0.00000+E00
837 9.005392-01 2.05367E+01 9.38972E-01 8.33830E-04 0.000002+00 0.00000E+00
838 9.62066E-01 2.056052+01 9.39000E-01 8.33290E-04 0.000002+00 0.000002+00
839 9.10203E-01 2.05833E+01 9.38965E-01 8.33005E-04 0.000002+00 0.00000E+00
840 9.38133E-01 2.00072E+01 9.38964E-01 8.32011E-04 0.00000E+00 0.00000+E00
841 9.02632E-01 2.06300E+01 9.38921E-01 8.32146E-04 0.00000E+00 0.00000+E00
842 9.67458E-01 2.06530E+01 9.38955E-01 8.31849E-04 0.000002+00 0.000002+00
843 9.28494E-01 2.06758E+01 9.38943E-01 8.30952E-04 0.00000E+00 0.00000E+00
844 9.21804E-01 2.070052+01 9.389222-01 8.302130-04 0.000002+00 0.000002E00
845 9.43201E-01 2.07235E+01 9.38927E-01 8.29243E-04 0.00000E+00 0.00000E+00
846 9.35630E-01 2.07463E+01 9.389242-01 8.28269E-04 0.00000E+00 0.00000+E00
847 9.09182E-01 2.07710E+01 9.38888E-01 8.28937E-04 0.000002+00 0.00000E+00
848 9.36800E-01 2.079402+01 9.38886E-01 8.270612-04 0.000002+00 0.000002E00
849 8.90424E-01 2.08177E+01 9.38829E-01 8.28063E-04 0.00000E+00 0.00000-E00
850 9.36661E-01 2.08425E+01 9.38826E-01 8.27090E-04 0.00000+E00 0.00000E+00
851 9.57491E-01 2.08653E+01 9.38848E-01 8.26407E-04 0.00000E+00 0.00000E+00
852 9.41807E-01 2.08873E+01 9.38852E-01 8.25442E-04 0.00000E+00 0.00000+E00
853 9.48774E-01 2.09102+E01 9.38863E-01 8.24554E-04 0.O0000E+00 0.000002E00
854 9.425312-01 2.09330E+01 9.38868E-01 8.23597E-04 0.00000E+00 0.00000E+00
855 9 027562-01 2.09568E+01 9.38825E-01 8.23719E-04 0.00000E+00 0.00000+E00
856 9.06990E-01 2.09798E+01 9.38788E-01 8.23598E-04 0.00000E+00 0.00000E+00
857 9.91736E-01 2.10027E+01 9.38850E-01 8.249622-04 0.000002+00 0.00000E+00
858 9.72841E-01 2.10273E+01 9 38890E-01 8.24954E-04 0.00000E+00 0.00000E+00

859 9.29756E-01 2.10512E+01 9.38879E-01 8.24060E-04 0.00000E+00 0.00000E+00
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860
861
862
863
864
865
866
867
868
869
870
871
872
373
874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893
894
895
896
897
898
899
900
901
902
903
904
905
906
907
908
909
910
911
912
913
914

915
916
917
918

919
920
921
922
923

924
925
936
927
928
929
930
931
932

933
934
935
936
937
938
939
940
941
942
943
944
945

946
947
948
949
959
951

952
953
954
955
956
957
958
959
960
961

962
963
964
965
966
967

9.352680-01 2.10740E.01
9.34254E-01 2.10970E+01
9.33841E-01 2.11207E+01
9.20073E-01 2.11437E+01
9.22744E-01 2.11665E+01
9.26794E-01 2.11903E+01
9.08680E-01 2.12142E+01
9.27036E-01 2.12370E+01
1.00571E+00 2.12580E+01
9.37281E-01 2.12BIOE.01
9.50696E-01 2.13047E.01
9.35703E-01 2.13285E+01
9.30543E-01 2.13523E+01
9.11515E-01 2.13762E001
9.643930-01 2.13990E+01
9.15660E-01 2.14237E+01
9.69804E-01 2.14467E+01
9.24031E-01 2.14705E+01
9.13524E-01 2.14942E+01
9.21083E-01 2.15172E+01
8.98358E-01 2 +154180+01

9.44424E-01 2.15647E+01
9.32353E-01 2.15885E+01
9.86574E-01 2.16123E+01
8.833760-01 2.16352E+01
9.04659E-01 2.16590E+01
9.26387E-01 2.16828E÷01
9.05810E-01 2.17067E+01
9.09202E-01 2.17303E+01
9.47268E-01 2.17542E+01
9.51634E-01 2.17772E+01
9.47755E-01 2.180082+01
9.63209E-01 2.18247E+01
9.34602E-01 2.18467E+01
9.24959E-01 2.18695E+01
9.20309E-01 2.18933E+01
9.12534E-01 2.19172E+01
9.60613E-01 2.19410E+01
9.07657E-01 2.19648E+01
9.47533E-01 2.19885E+01
8.98525E-01 2.20123E001
9.36608E-01 2.20352E+01
9.48771E-01 2.20582E+01
9.61735E-01 2.20828E001
9.57278E-01 2.21057E+01
9.42837E-01 2.21295E+01
9.06335E-01 2.21533E+01
9.27818E-01 2.21772E+01
9.33947E-01 2.22000E+01
9.72791E-01 2.22228E+01
9.22613E-01 2.22458E+01
9.27260E-01 2.22697E+01
9.40504F-01 2.22933E+01
9.27604E-01 2.23163E+01
9.32108E-01 2.234002+01
9.39948E-01 2.23638E+01
9.07274E-01 2.23887E+01
9.60385E-01 2.24115E+01
9.38172E-01 2.24353E+01
9.27022E-01 2.24582E+01
9.34728E-01 2.24820E+01
9.46692E-01 2.25058E+01
9.23109E-01 2.25287E+01
8.87189E-01 2.25525E+01
9.61856E-01 2.25753E+01
9.20343E-01 2.26000E+01
9.84631E-01 2.26230E+01
9.28523E-01 2.26450E+01
9.23518E-01 2.26697E+01
9.56012E-01 2.26925E+01
9.47862E-01 2.271630+01
1.00085E+00 2.27383E+01
9.32273E-01 2.27622E+01
9.59697E-01 2.27850E+01
9.74502E-01 2.28088E+01
9.19740E-01 2.28325E+01
9.30225E-01 2.285632+01
9.02700E-01 2.28812E+01
9.81155E-01 2.29040E+01
9.711860-01 2.29268E+01
9.17643E-01 2.29488E+01
9.70050E-01 2.29708E+01
8.94729E-01 2.29947E+01
9.46672E-01 2.30183E+91
9.372642-01 2.30422E+01
9.42056E-01 2.30660E+01
9.09905E-01 2.30898E+01
9.44193E-01 2.31137E+01
9.35474E-01 2.31373E+01
9.61784E-01 2.31612E+01
9.399510-01 2.31842E+01
9.60090E-01 2.32070E+01
9.40739E-01 2.32298E+01
9.60578E-01 2.32528E+01
9.25059E-01 2.32757E .01
9.35311E-01 2.32995E,01
9.60339E-01 2.33215E+01
9.10698E-01 2.33462E+01
9.43670E-01 2.33690E+01
9.20223E-01 2.33928E 01
9.6o630-51 2.34157E+01
9.27038E-01 2.34395E+01
9.13701E-01 2.34633E+01
9.78438E-01 2.34853E+01
9.62132E-01 2.35090E.01
9.22775E-01 2.35338E+01
9.08247E-01 2.35567E+01
9.01881E-01 2.35813E+01

9.38875E-01
9.38869E-01
9.38863E-01
9.38842E-01
9.38823E-01
9.38809E-91
9.38774E-01
9.38761E-01
9.38838E-01
9.388936E01
9. 38850E-01
9.38846E-01
9.38837E-01
9.38805E-01
9,38835E-01
9.38808E-01
9.38844E-01
9.38827E-01
9.38798E-01
9.38778E-01
9.38731E-01
9.38738E-01
9.38731E-01
9.387852-01
9.38722E-01
9.38684E-01
9.38670O-01
9.38633E-01
9.38599E-01
9.38609E-01
9.38624E-01
9.38634E-01
9.38662E-01
9.38657E-01
9.38642E-01
9.38621E-01
9.38592E-01
9.38617E-01
9.38582E-01
9.38592E-01
9.38547E-01
9.38545E-01
9.38557E-01
9.38582E-01
9.38603E-01
9.38608E-01
9.385720-01
9.38560E-01
9.38555E-01
9.38593E-01
9.38575E-01
9.38563E-01
9.38565E-01
9.38553E-01
9.38546E-01
9.38547E-01
9.38513E-01
9.38537E-01
9.38537E-01
9.38524E-01
9.38520E-01
9.38529E-01
9.38512E-01
9.38456E-01
9.38482E-01
9.38462E-01
9.38512E-01
9.38501E-01
9.38485E-01
9.38504E-01
9.38514E-01
9.38581E-01
9.38574E-01
9.38597E-01
9.38636E-01
9.38615E-01
9.38606E-01
9.38568E-01
9.38613E-01
9.38648E-01
9.38626E-01
9.38659E-01
9.38613E-01
9.38621E-01
9.38620E-01
9.38623E-01
9.38593E-01
9.38599E-01
9.38596E-01
9.38620E-01
9.38621-901
9.38644E-01
9.38646E-01
9.38669E-01
9.38655E-01
9.38652E-01
9.38674E-01
9.38645E-01
9.38650E-01
9.38631E-01
9.39653E-01
9.38641E-01
9.38615E-01
9.38657E-01
9.38681E-01
9.38665E-01
9.38633E-01
9.38595E-01

8.23109E-04 0.009000E00 0.090000E00
8.22168E-04 0090000E+00 0.00000+900
8.21233E-04 0.00900E+00 0.09000+E00
8.20568E-04 0.00000E+00 0.00000+900
8.19829E-04 0.0090+E900 09.9000+900
8.18997E-04 0.0999E0+00 0.9900+E900
8.18791E-04 0.09990E+00 0.0099E0+00
8.17957E-04 0.90090E+00 0.09090+E00
8.20661E-04 9.09090E+00 .900900+E00
8.19715E-04 9.0000+OE00 0.0000E+900
8.18885E-04 9.00000+E00 9.00000E+00
8.17950E-04 0.00000E+00 0.00000E+00
8.17065E-04 0.50000E+00 0.00000E+00
8.16729E-04 9.00000E+00 0.9090E+900
8.16319E-04 0.009009E900 .00000E+00
8.15816E-04 0.00000E+00 09.990E+900
8.15653E-04 0.09000E+00 0.09000E+00
8.14896E-04 0.01000E+00 0.00000E+00
8.144780-04 0.00000E+00 0.00000E+00
8.13799E-04 0.00000E+00 0.00000E+00
8.14174E-04 9.00000E+00 0.00900E+00
8.13273E-04 0.00000E+00 0.00000E+00
8.12381E-04 0.00000E+00 0.00990E+00
8.13273E-04 0.00000E+00 0.09000E+00
8.14776E-04 9.00000E+00 9.00090E+00
8.14767E-04 0.090009E900 9.9009E÷00
8.13964E-04 0.00000E+090 .00000E+00
8.13891E-04 0.00000E+00 0.00000E+00
8.13650E-04 0.09000E+00 0.0000E+900
8.12791E-04 0.00000E+00 0.00009E.00
8.12007E-04 0090000E÷00 0.0000E+900
8.11159E-04 0.00090+E00 0.00000E+00
8.107170-04 0.0599OE+00 .1O0000E+00
8.09819E-04 0.99900E+00 0.9000E+900
8.09057E-04 0.99090E+00 0.00090E+00
8.08411E-04 0.90000E+00 0.00000E+00
8.08033E-04 0.00000E+00 0.00900E+00
8.07505E-04 0.90000E+00 0.00900E+00
8.07343E-04 0.90000E+00 0.00000E+00
8.06504E-04 0.10000E+00 0.00000E+00
8.06840E-04 0.00000E+00 0.00000E+00
8.05945E-04 0.00000+090 9.00000E+00
8.05129E-04 0.00000E+00 0.00090E+00
8.04646E-04 0.09999E 00 0.00099E*00
8.04021E-04 0.09000E+00 0.0000E+900
8.03144E-04 0.00000E+00 0.0000E+900
8.03049E-04 0.00000E+00 0.00000E+00
8.02249E-04 0.90900E+00 0.09090E+00
8.01379E-04 9.00000E+00 0.00000E 00
8.01385E-04 0.90000E+00 0.00000E+00
8.006959-04 0.90000E+00 0.00000E+00
7.99911E-04 0.90990E+00 0.00000E+00
7.99034E-04 0.90099E+00 9.0900E+900
7.98247E-04 0.00000÷+00 09.9090+E00
7.97403E-04 0.00000E+00 0.00000E+00
7.96530E-04 0.01000E+00 9.00000E+00
7.96394E-04 0.00000E+00 9.00000E+00
7.95882E-04 0.00000E+00 0.00000E+00
7.95013E-04 0.00000+E00 0.00000E+00
7.942440-04 0.00000+E00 0.9000E+900
7.93390E-04 9.00000E+00 0.00900E+00
7.92576E-04 0.90090E+00 0.09090+E00
7.91891E-04 0.90900E+00 0.09009E+00
7.92991E-04 0.90000E+00 0.00000E+00
7.92537E-04 0.00000E+00 0.00000E+00
7.91922E-04 0.00000+E00 0.00000E+00
7.92641E-04 0.00000E+00 9.000000E00
7.91857E-04 0.00000E+00 0.00000E+00
7.91167E-04 0.00900E+00 0.00000E+00
7.90539E-04 0.090000+900 0.00000E+00
7.89751E-04 9.00000E+00 0.90000E.00
7.91749E-04 0.0909E+00 0 9.0090E+00
7.99926E-04 0.000090+9 0.900000E+00
7.90402E-04 0.00990E+00 0.00900E+00
7.90492E-04 .000000E+00 0.00000E+00
7.89904E-04 0.00000E+00 0.09000E+00
7.89109E-04 0.00000E+00 0.00000E+00
7.89200E-04 0.00000+E00 0.00000E+00
7.89668E-04 0.900900+0 09.00000E+00
7.89590E-04 0.090E0+00 0.090000E+00
7.89066E-04 0.9009000+99 9.0009E+00
7.88935E-04 09090+9E+00 0.9999E0+00
7.89480E-04 9.09990E+00 0.00900E+00
7.88687E-04 0.90000E+00 9.000009E00
7.87851E-04 0.00000E+00 0.00000E+00
7.87023E-04 0.00000E+00 0.09000E+00
7.86777E-04 0.00000E+00 0.090000+00
7.85967E-04 0.00000E+00 0.00000E+00
7.85142E-04 0.00000E+00 0.00000E+00
7.84695E-04 0.00000+O00 0.900000+00
7.83868E-04 0.9999E0+00 0.09900+900
7.83368E-04 09900+0E+00 0.90990E+00
7.82547E-04 0.099900.00 9.09000E+00
7.82063E-04 0.09000E+00 0.900900E00
7.81372E-04 0.00000E+00 0.00000E+00
7.80560E-04 0.00000E+00 9.00000E 00
7.800720-04 .009000E+00 0.00000E+00
7.79806E-04 0.00000E+00 0.00000E+00
7.79007E-04 0.90900E+00 0.000000+900
7.78431E-04 0.00900E+00 0.99999E+00
7.779490-04 0.95095E+00 0.99909 +00
7.77223E-04 0.99090E+00 09.99 0E+900
7.76847E-04 0.00900E+00 9.00000E+00
7.77144E-04 0.00900E+00 0.00000E+00
7.76719E-04 0.090000E00 0.90000E+00
7.76088E-04 0.0990E0+00 0.00000E+00
7.75924E-04 0.09000E+00 0.900900+00
7.76055E-04 9.0999E0+00 090000+E+00
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968
969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987
988
989
990
991
992
993
994
995
996
997
998
999

1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011

1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026

"i027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
0057
1058
1059
1060
1961
1062
1063
1664
1065
1066
1067
1066
1069
1070
1071
1072
1073
1074
1075

9.35932E-01
9.31346E-01
9.59867E-01
9.30092E-01
9.25621E-02
8.99646E-01
9.13953E-01
9.71791E-01
9.52036E-01
9.03184E-01
9.51272E-01
9.86 197E-01
9.35043E-01
9.2 9248E-01
9.33718E-01
9.42042E-01
8.88027E-01
9.14078E-01
9.70847E-01
9.29961E-01
9.53439E-01
9.337920-01
9.49253E-01
9.62434E-01
8.98207E-01
9.59347E-01
9.10898E-01
9.39084E-01
9.33349E-01
9.87495E-01
9.25661E-01
9.34588E-01
9.45410E-01
9.39255E-01
9.32947E-01
9.12819E-01
9.73663E-01
9.47157E-01
9.54433E-01
9.36710E-01
9.69821E-01
9.67534E-01
9.60390E-01
9.39272E-01
9.50145E-01
9.53153E-01
9.23548E-01
9.16007E-01
9.351792-01
9.56556E-01
9.18734E-01
9.16668E-01
9.25423E-01
9.14754E-01
9.07734E-01
9.56991E-01
8.95227E-01
9.12037E-01
8.98296E-01
9.21735E-01
9.648112-01
9.36293E-01
9.53964E-01
9.18974E-01
1.00510E+00
8.88793E-01
9.14311E-01
9.29491E-01
9.04914E-01
9.42794E-01
9.38853E-01
9.30046E-01
9.86186E-01
9.20355E-01
9.61868E-01
9.53092E-01
9.07531E-01
9.15629E-01
1.02357E+00
8.82422E-01
9.25004E-01
9.45780E-01
8.74873E-01
9.35099E-01
9.23574E-01
8.74252E-01
9.85759E-01
9.45428E-01
9.43343E-01
9.64986E-01
9.30655E-01
9.61544E-01
9.57602E-01
9.254221-01
9.67254E-01
9.89360E-01
8.97188E-01
9.55907E-01
8.90272E-01
9.24183E-01
8.95895E-01
9.38783E-01
9.513042-01
9.36803E-01
9.04873E-01
9.17795E-01
9.50613E-01
9.30687 _-01

2.36052E+01
2.36290E+01
2.36518E.01
2.36757E.01
2.369850E01
2.37223E+01
2.37462E001
2.37700.E01
2.37928E+01
2.38167E+01
2.38405E+01
2.38625E+01
2.38862E+01
2.39092E+01
2.39338E+01
2.39567E+01
2.39805E+01
2.40043E+01
2.40282E+01
2.40510E+01
2.40748E,01
2.40987E+01
2.41223E+01
2.41472E+01
2.41710E+01
2.41938E+01
2.42167E+01
2.42405E+01
2.42643E+01
2.42872E+01
2.43100E+01
2.43338E+01
2.43568E+01
2.43805E+01
2.44043E+01
2.44282E+01
2.44510E+01
2.44758E+01
2.44987E+01
2.45225E+01
2.45453E+01
2.45682E+01
2.45920E+01
2.46148E+01
2.46387E+01
2.46617E+01
2.46863E+01
2.47092E+01
2.47330E+01
2.47558E+01
2.47807E+01
2.48035E+01
2.48273E+01
2.48502E+01
2.48748E+01
2.48968E+01
2.49207E001
2.49453E+01
2.49683E+01
2.49920E.01
2.50150E+01
2.50388E+01
2.50625E+01
2.50855E+01
2.51083E+01
2.51312E+01
2.51560E+01
2.51788E+01
2.52017E+01
2.52255E+01
2.52483E+01
2.52722E+01
2.52960E+01
2.53188E+01
2.53427E+01
2.53655E001
2.53893E+01
2.54132E+01
2.54360E+01
2.54608E+01
2.54837E+01
2.55075E+01
2.55322E+01
2.55560E+01
2.55798E+01
2.56045E+01
2.56265E+01
2.56493E+01
2.56722E+01
2.56952E+01
2.57188E+01
2.57418E+01
2.57657E+01
2.57885E+01
2.58123E+01
2.58352E+01
2.58590E+01
2.58818E+01
2.59065E+01
2.59295E+01
2.59533E+01
2.59762E,01
2.59990E+01
2.60238E+01
2.60475E+01
2.60705E+01
2.60942-E01
2.61180E+01

9.38592E-01
9.38585E-01
9.38607E-01
9.38598E-01
9.38584E-01
9.38544E-01
9.38519E-01
9.38553E-01
9.38567E-01
9.38531E-01
9.38544E-01
9.38593E-01
9.38589E-01
9.30580E-01
9.38575E-01
9.38578E-01
9.38527E-01
9.38502E-01
9.38535E-01
9.38526E-01
9.38541E-01
9.38536E-01
9.38547E-01
9.38571E-01
9.38530E-01
9.38551E-01
9.38524E-01
9.38524E-01
9.38519E-01
9.38568E-01
9.38555E-01
9.38551E-01
9.38558E-01
9.38559E-01
9.38553E-01
9.38527E-01
9.38563E-01
9.38571E-01
9.38587E-01
9.38585E-01
9.38616E-01
9.38645E-01
9.38666E-01
9.38667E-01
9.38678E-01
9.38693E-01
9.38678E-01
9.38655E-01
9.38652E-01
9.38670E-01
9.38650E-01
9.38628E-01
9.386152-01
9.38592E-01
9.38562E-01
9.38580E-01
9.38537E-01
9.38511E-01
9.384721-01
9.38456E-01
9.38481E-01
9.38479E-01
9.38494E-01
9.38475E-01
9.38540E-01
9.38492E-01
9.38468E-01
9.384600-01
9.38427E-01
9.38432E-01
9.38432E-01
9.38424E-01
9.38470E-01
9.38452E-01
9.38475E-01
9.38489E-01
9.38459E-01
9.38437E-01
9.38519E-01
9.38465E-01
9.38452E-01
9.38459E-01
9.38399E-01
9.38396E-01
9.38381E-01
9.38320E-01
9.38365E-01
9.383720-01
9.38377E-01
9.38402E-01
9.38395E-01
9.38417E-01
9.38435E-01
9.38423E-01
9.38450E-01
9.38498E-01
9.38459E-01
9.38475E-01
9.38430E-01
9.38417E-01
9.38377E-01
9.38377E-01
9.38389E-01
9.38388E-01
9.38356E-01
9.38337E-01
9.38349E-01
9.38341E-01

7.75256E-04
7.744902-04
7.74002E-04
7.732532-04
7.725720-04
7.72816E-04
7.72435E-04
7.72398E-04
7.71729E-04
7.71790E-04
7.711100-04
7.71863E-04
7.71082E-04
7.70353E-04
7.69582E-04
7.68805E-04
7.69745E-04
7.69364E-04
7.69284E-04
7.68552E-04
7.67921E-04
7.67158E-04
7.66458E-04
7.66063E-04
7.66374E-04
7.65889E-04
7.65624E-04
7.64853E-04
7.64101E-04
7.64918E-04
7.64259E-04
7.63503E-04
7.62768E-04
7.62005E-04
7.612632-04
7.60936E-04
7.60985E-04
7.60274E-04
7.59681E-04
7.589270-04
7.58808E-04
7.58597E-04
7.58151E-04
7.57400E-04
7.56735E-04
7.56122E-04
7.55522E-04
7.55108E-04
7.54371E-04
7.53833E-04
7.53347E-04
7.52916E-04
7.522880-04
7.51914E-04
7.517850-04
7.51265E-04
7.517280-04
7.51439E-04
7.51732E-04
7.51175E-04
7.50882E-04
7.50154E-04
7.49575E-04
7.49087E-04
7.51150E-04
7.51970E-04
7.51607E-04
7.50929E-04
7.50904E-04
7.50190E-04
7.49465E-04
7.48786E-04
7.494780-04
7.4 8959E-04
7.48577E-04
7.47990E-04
7.47862E-04
7.474650-04
7.51188E-04
7.52386E-04
7.51777E-04
7.510910-04
7.52823E-04
7.52111E-04
7.51527E-04
7.53287E-04
7.53921E-04
7.53234E-04
7.52534E-04
7.52243E-04
7.51567E-04
7.51175E-04
7.50683E-04
7.50075E-04
7.49860E-04
7.50688E-04
7.50989E-04
7.50462E-04
7.51124E-04
7.50537E-04
7.50893E-04
7.50 189E-04
7.49584E-04
7.48884E-04
7.48839E-04
7.48386E-04
7.47775E-04
7.47112E-04

0.00000E+00
0.00000E+00
0.000000+00
0.00000E+00
0O.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000+E00
0.00000+E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000.E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000+E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E.00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0O.0000E+00
0.00000E+00
0.00000E+00
0.000000.E00
0.000000÷08
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0O.0000E+00
0.00000E+00
0O.0000E+00
0 .00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00

0.000000+00
0.000000.00
0.000000+00
0.000000.00
0. 00000E+00
0.000000.00
0.000000+00
0.000000.00
0.000000.00
0.000000.00
0.000000.00
0.000000+00
0.00000E+00
0.000000.00
0.000000.00
0.000000+00
0.000000.00
0.000000+00
0.00000E+00
0.00000.E00
0O.00000E00
0. 00000+ 00
0.00000E+00
0.000000+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0. 00000E +00
0.00000E+00
0.00000E+00
0.000000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000.E00
0.00000E+00
0.00000.E00
0.00000.E00
0.00000E+00
0.00000E+00
0.00000E+00
0. 00000E+00
0.00000E+00
0.00000E+00
O.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000000+00
0.00000E+00

0.00000E÷000.00000E+00

0.000000E00
0.00000E+00
0. 00000E+000.00000E+00

0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000.E00
0 .00000E+00
0.00000E+00
0.00000E+00
0O.0000E+00

0.00000E+00
0.000000+00

0.00000E+00
0.0000.E+00
0 . 00000E+00
0O.0000E+00
0.00000E÷00
0O.0000E+00
0.00000E+00
0O.0000E+00
0.00000.E00
0.00000E+00
0O.00000E00
0.00000E+00
0O.0000E+00
0.00000E+00
0. O0000E+00
0.00000E+00
0.00000E+00

0.00000E+00
0.00000E+00
0O.00000E00
0.00000E+00
0.000000.00

0.00000E+00
0. O000OE+00
0.00000E+00
0.00000E+00
0.00000.E00
0.00000E.00
0.00000E+00
0.00000E+00
0.00000E+00
0 . 00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0O.0000E+00
0.00000E+00
0.00000E+00
0O.0000E+00
0.00000E+00
0.00000E+00
0.000000+00
0.000000,00

0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000.E00
0.00000E+00
0.00000.E00
0.00000E+00
0.00000E+00
0,00000E+00
0.00000E+00
0.00000E+00
0O.0000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000+E00
0.00000+E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
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1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1000

1091
1092
1093
1094
10 95

1096
1097
1098
1099
I100
1101
1102
1103
1104
1105
1106
1107
1108
1109

1110
1111
1112
1113

1114
1119
1116

1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183

9.32428E-01
9.48388E-01
9.21246E-01
9.22593E-01
9.16644E-01
9.18269E-01
9.55646E-01
9.44325E-01
9.25116E-01
9.03483E-01
9.44617E-01
9.16163E-01
9.07352E-01
9.43691E-01
9.03327E-01
8.88026E-01
9.54301E-01
9.83354E-01
9.30533E-01
8.99736E-01
9.45797E-01
9.46175E-01
9.66585E-01
8.97523E-01
9.75841E-01
8.90322E-01
9.22798E-01
9.27561E-01
9.31462E-01
9.63463E-01
9.54171E-01
9.37351E-01
9.05554E-01
9.05221E-01
9.85107E-01
9.12616E-01
9.67415E-01
9.12291E-01
9.62824E-01
9.181632-01
9.22717E-01
9.57151E-01
9.74900E-01
9.64975E-01
9.478542-01
8.98628E-01
9.10932E-01
9.24210E-01
9.16405E-01
9.38150E-01
9.58066E-01
9.100322-01
9.10568E-01
9.11948E-01
9.351712-01
9.33174E-01
9.58790E-01
9.439532-01
9.17241E-01
9.29098E-01
9.31610E-01
9.31269E-01
9.69908E-01
9.453572-01
8.99880E-01
9.18903E-01
9.57568E-01
9.66128E-01
9.84791E-01
9.452275E-01
9.25944E-01
9.37324E-01
9.135 69E-01
9.56348E-01
9.30874E-01
9.42039E-01
9.08727E-01
9.44263E-01
9.56480E-01
9.50713E-01
9.14870E-01
9.40514E-01
9.67724E-01
9.04789E-01
9.67256E-01
9.71579E-01
9.04867E-01
9.36354E-01
9.267872-01
9.48700E-01
9.28933E-01
9.481522-01
9.486422-01
9.45000E-01
8.999522-01
9.35812E-01
9.25186E-01
9.19110E-01
9.42315E-01
9.04755E-01
9.66406E-01
9.55823E-01
9.47044E-01
9.15941E-01
9.59063E-01
9.03423E-01
9.16915E-01
9.05548E-01

2.61410E+01
2.61638E.01
2.61877E.01
2.62123E+01
2.62352E+01
2.62590E.01
2.62828E.01
2.63057E+01
2.63295E201
2.63533E+01
2.63772E201

2.64008E+01
2.64247E+01
2.64485E+01
2.64723E+01
2.64980E201
2.65208E+01
2.65455E901
2.656932+01
2.65932E+01
2.66170E201
2.66388E+01
2.66618E+01
2.66857E+01
2.670932+91
2.67323E+01
2.67552E+01
2.67772E+01
2.68010E+01
2.68238E+01
2.68467E+0 1
2.68697E+01
2.68933E+01
2.69182E+01
2.69402E+01
2.69648E+01
2.69877E+01
2.701192+01

2.70362E201
2.70592E+01
2.70828E+01
2.71058E+01
2.71297E+01
2.71525E+01
2.71753E901
2.72000E+01
2.72248E+01
2.72487E+01
2.72723E+01
2.72962E+01
2.731902+01
2.73428E+01
2.73677E+01
2.73913E+01
2.74143E+01
2.74380E+01
2.74610E+01
2.74848E+01
2.75085E+01
2.75323E+01
2.75553E+01
2.75782E+01
2.76010E+01
2.76238E+01
2.76468E+01
2.76707E+01
2.76935E+01
2.77163E+01
2.77393E+01
2.77630r+01
2.778602E01
2.781072+01
2.78345E+01
2.78573E+01
2.78802E+01
2.79032E.01
2.79278E+01
2.79517E.01
2.79745E+01
2.79973E+01
2.80203E+01
2.80442E+01
2.80670E+01
2.80908E+01
2.81137E+01
2.81375E+01
2.81622E+01
2.81860E+01
2.82098E÷01
2.82337E+01
2.82573E.01
2.82803E201
2.83032E+01
2.83260E+01
2.83498E+01
2.83727E+01
2.83965E+01
2.84203E+01
2.84432E201
2.84670E+01
2.84898E+01
2.85137E201
2.893792+01
2.85603E+01
2.85833E+01
2.86070E+01
2.86308E.01
2.86547E+01

9.38336E-01
9.38345E-01
9.38329E-01
9.38315E-01
9.38295E-01
9.38276E-01
9.38292E-01
9.38298E-01
9.38286E-01
9.38253E-01
9.38259E-01
9.38239E-01
9.38211E-01
9.38216E-01
9.38184E-01
9.38137E-01
9.38152E-01
9.38194E-01
9.38187E-01
9.38152E-01
9.38159E-01
9.38166E-01
9.38192E-01
9.38155E-01
9.38189E-01
9.38236E-01
9.38222E-01
9.38213E-01
9.38207E-01
9.38230E-01
9.38244E-01
9.38243E-01
9.38214E-01
9.38184E-01
9.382262-01
9.38203E-01
9.38229E-01
9.38206E-01
9.38228E-01
9.38210E-01
9.38196E-01
9.38213E-01
9.38246E-01
9.38270E-01
9.38279E-01
9.38243E-01
9.38219E-01
9.38206E-01
9.38 187E-01
9.38187E-01
9.38204E-01
9.3 8179E-01
9.38155E-01
9.38132E-01
9.38129E-01
9.38125E-01
9.38140E-01
9.38145E-01
9.38127E-01
9.38119E-01
9.38113E-01
9.38107E-01
9.38135E-01
9.38142E-91
9. 38108E-01
9.38091E-01
9.38108E-01
9.38133E-01
9.38174E-01
9.38180E-01
9.38169E-01
9.38168E-01
9.38147E-01
9.38163E-01
9.38156E-01
9.38160E-01
9.38134E-01
9.38140E-01
9.38155E-01
9.38166E-01
9.38146E-01
9.38148E-01
9.38174E-01
9.38145E-01
9.38 170E-01
9.381992-01
9.38170E-01
9.38 169E-01
9.38159E-01
9.38168E-01
9.38160E-01
9.38168E-01
9.38177E-01
9.38183E-01
9.38151E-01
9.38149E-01
9.38138E-01
9.38121E-01
9.38125E-01
9.38096E-01
9.38121E-01
9.38136E-01
9.38143E-01
9.38124E-01
9.38142E-01
9.38113E-01
9.38095E-01
9.38067E-01

7.46436E-04
7.45800E-04
7.49276E-04
7.44727E-04
7.44308E-04
7.43849E-04
7.43334E-04
7.42667E-04
7.42080E-04
7.42091E-04
7.41429E-04
7.41026E-04
7.40889E-04
7.40224E-04
7.40238E-04
7.40991E-04
7.40460E-04
7.40940E-04
7.40294E-04
7.40453E-04
7.39809E-04
7.39169E-04
7.38949E-04
7.39206E-04
7.39329E-04
7.40178E-04
7.39638E-04
7.39029E-04
7.38384E-04
7.38069E-04
7.37542E-04
7.36874E-04
7.36801E-04
7.36738E-04
7.37290E-04
7.36987E-04
7.36793E-04
7.36501E-04
7.36171E-04
7.35730E-04
7.35201E-04
7.34738E-04
7.34815E-04
7.34547E-04
7.33940E-04
7.34139E-04
7.33888E-04
7.33340E-04
7.32944E-04
7.32291E-04
7.31853E-04
7.31631E-04
7.31392E-04
7.31112E-04
7.30469E-04
7.29834E-04
7.29356E-04
7.28729E-04
7.28319E-04
7.27720E-04
7.27100E-04
7.26484E-04
7.26384E-04
7.25773E-04
7.25914E-04
7.25472E-04
7.25037E-04
7.24817E-04
7.25334E-04
7.24726E-04
7.24171E-04

7.23538E-04
7.23225E-04
7.22769E-04
7.22167E-04
7.21546E-04
7.21372E-04
7.20765E-04
7.20315E-04

7.19773E-04
7.19432E-04
7.18812E-04
7.18645E-04
7.18603E-04
7.18422E-04
7.18381E-04
7.18336E-04
7.17719E-04
7.17168E-04
7.16608E-04
7.16036E-04
7.15473E-04
7.1491SE-04
7.14326E-04
7.14465E-04

7.13856E-04
7.13332E-04
7.12908E-04
7.12308E-04
7.12269E-04
7.12070E-04
7.11624E-04
7.11058E-04
7.10705E-04
7.10323E-04
7.10331E-04
7.09956E-04
7.09890E-04

0.00000.E00
0.00909E+00
0.090090E00
0.090000E00
0.00000E+00
0.000000+00
0.000002E00
0.000002+00
0.000002E00
0.00090E+00
0.000002E00
0.00000E+00
0.000002E00
0.00000E+00
0.00000E+00
0O.0000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.090000+00
0.00000E+00
0.00020E+00
0.00022E+00
0.000002+00
0.00000E+00
0.00000E+00
0 . 00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00002E+00
0.00000E+00
0.90000E+00
0.000002E00
0.00000E+00
9.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.90000E+00
0.00902E+00
0.00000E+00
0.000002+00
0.00000E+00
0.00000E+00
0.000002+00
0.00000E+00
0.09000E+00
0.00000E+00
0.00000E+00
0.00009E+00
0.00000E+00
0.00000E+00
0O.00000E00
0.00000E+00
0.00000E+00
9.00000E+00
9.00000E+00
9.00002E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0 000002E+ 00
0.000002+00
0.0000E+900
0.00000E+00
0O.0000E+00
0.00000E+00
0.00000E+00
0.000002+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000002E00
0.00002E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0O.0000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0. 00000E+00
9.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.O0000E+00
0.00000E+00
0.00000E+00
0.00200E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00

0.00000E+00
0.00000E+00
0.00000.E00
0.00000E+00
9.00002OE00
0.000002E00
0.00000E+00
0.00000E+00
0.00000E+00
0 . 00000E+00
0.000002E00
0.00000E+ 00
0.000002.00

0.00000E+00
0.00000E+00
0.00000E+00
0.000002+00
0.00000E+00
0.000002E00
0.00000E+00
0.00000E+00
0.000002+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00002E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
9.00000E+00
0.00000E+00
9.00002E+00
0. 00000E+ 00
0.00000E+00
0.000002+00
0.00000E+00
0O.0000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00002E+00
0.00000E+00
0.000002E00
0.000002E00
0.00000E+00
0.000002E00
0.00000E+00
0.00000E+00
0.00000E+00
0.000002E00
0.000002E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
9.00000E+00
0.009002+00
0.00002E+00
0.90000E+00
9.00000E+00
0.00000E+00
0.000002+00
0.000000E00
0.00002E.00
0.000002E00
0.00000+E00
0.00000E+00
0.00000E+00
0.00000E+00
0.000002E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00002E+00
0.00002E+00
0.00000E+00
0.00000E+00
0.000002E00
0.00000+E00
0.00000E+00
0.00000+E00
0.00002E+00
0.00000E+00
0.00000E+00
0 00000.E00
0.000002E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00900E+00
0.00900E+90
0.00000E+00
0.00000E+00
0.00000E+00
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1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1198
1197
1198
1199

1200
1201
1202
1203

9.47179E-01
9.60084E-01
9.56989E-01
9.08298E-01
9.48080E-01
9.44883E-01
9. 18628E-01
9.34015 E-01
9. 63594E-01
9.68365E-01
9. 39015E0-1
9. 56916E-01
9.53049E-01
9.20751E-01
9.36968E-01
9.03918E-01
9.39716E-01
9.27605E-01
9.20185E-01
9. 79878E0-01

2. 86785E+01
2.87013E+01
2.87243E0.01
2.87472E,01
2.87710E+01
2.87957E+01
2.88203E+01
2.88433E+01
2.88670E,01
2.88908E+01
2.89137E+01
2.89375E+01
2.89605E+01
2.89842E+01
2.90072E+01
2.90310E+01
2.90538E+01
2.90777E+01
2.91005E+01
2.91225E+01

9.380752-01
9.38093E-01
9.38109E-01
9.38084E-01
9.38093E-01
9.38098E-01
9.38082E-01
9.38079E-01
9.38100E-01
9.38125E-01
9.38126E-01
9.38142E-01
9.38154E-01
9.38140E-01
9.38139E-01
9.38110E-01
9.38112E-01
9.38103E-01
9.38088E-01
9.38123E-01

7.09331E-04
7.08975E-04
7.08556E-04
7.08405E-04
7.07857E-04
7.07284E-04
7.06878E-04
7.062920-04
7.06024E-04
7.05888E-04
7.05296E-04
7.04881E-04
7.04401E-04
7.03962E-04
7.03374E-04
7.03367E-04
7.02781E-04
7.02249E-04
7.01823E-04
7.02101E-04

0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.0000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000,E00
0.00000E+00
0.00000E+00
0.0000OE+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00

0.000000÷000.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.0O000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00

0

KENO MESSAGE NUMBER K5-123

NAC International

EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.
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LIFETIME = 1.29025E-04 + OR - 1.256202-07 GENERATION TIME = 1.00056E-04 + OR - 1.07505E-07
NU BAR = 2.41912E+00 I OR - 3.78543E-06 AVERAGE FISSION GROUP = 2.46004E+01 + OR - 2.21850E-03

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION = 3.04781E-02 + OR - 6.68436E-05

NO. OF INITIAL
GENERATIONS

SKI PPED

3

4

5

6

8

9

10

11

12

17

22

27

32

37

42

47

52

57

62

67

72

77

82

87

92

AVERAGE 67 PER CENT
K-EFFECTIVE DEVIATION CONFIDENCE INTERVAL

0.93813 + OR 0.00070 0.93743 TO 0.93884

0.93810 . OR 0.00070 0.93740 TO 0.93881

0.93813 + OR 0.00070 0.93743 TO 0.93883

0.93811 + OR 0.00070 0.93741 TO 0.93881

0.93810 + OR 0.00070 0.93740 TO 0.93881

0.93811 + OR 0.00070 0.93741 TO 0.93882

0.93809 + OR 0.00070 0.93738 TO 0.93879

0.93811 + OR 0.00070 0.93741 TO 0.93882

0.93811 + OR 0.00070 0.93741 TO 0.93882

0.93814 + OR 0.00071 0.93743 TO 0.93884

0.93816 . OR 0.00071 0.93746 TO 0.93887

0.93815 + OR 0.00071 0.93744 TO 0.93886

0.93812 + OR 0.00071 0.93741 TO 0.93883

0.93823 + OR 0.00071 0.93752 TO 0.93894

0.93820 + OR 0.00071 0.93749 TO 0.93891

0.93824 + OR 0.00072 0.93753 TO 0.93896

0.93827 + OR 0.00072 0.93755 TO 0.93899

0.93824 + OR 0.00072 0.93752 TO 0.93896

0.93818 + OR 0.00072 0.93745 TO 0.93890

0.93811 + OR 0.00072 0.93739 TO 0.93884

0.93811 + OR 0.00072 0.93739 TO 0.93883

0.93807 + OR 0.00072 0.93734 TO 0.93879

0.93810 + OR 0.00073 0.93737 TO 0.93883

0.93807 + OR 0.00073 0.93735 TO 0.93880

0.93810 + OR 0.00073 0.93737 TO 0.93883

0.93816 + OR 0.00073 0.93743 TO 0.93889

95 PER CENT
CONFIDENCE INTERVAL

0.93673 TO 0.93954

0.93670 TO 0.93951

0.93672 TO 0.93953

0.93670 TO 0.93952

0.93670 TO 0.93951

0.93671 TO 0.93952

0.93668 TO 0.93949

0.93670 TO 0.93952

0.93670 TO 0.93952

0.93673 TO 0.93955

0.93675 TO 0.93958

0.93673 TO 0.93957

0.93670 TO 0.93954

0.93680 TO 0.93965

0.93677 TO 0.93963

0.93681 TO 0.93967

0.93683 TO 0.93970

0.93680 TO 0.93968

0.93673 TO 0.93962

0.93667 TO 0.93956

0.93666 TO 0.93956

0.93662 TO 0.93952

0.93665 TO 0.93950

0.93662 TO 0.93953

0.93664 TO 0.93956

0.93669 TO 0.93962

99 PER CENT
CONFIDENCE INTERVAL

0.93603 TO 0.94024

0.93600 TO 0.94021

0.93602 TO 0.94024

0.93600 TO 0.94022

0.93599 TO 0.94022

0.93600 TO 0.94023

0.93597 TO 0.94020

0.93600 TO 0.94023

0.93600 TO 0.94023

0.93602 TO 0.94025

0.93604 TO 0.94028

0.93602 TO 0.94028

0.93599 TO 0.94025

0.93609 TO 0.94036

0.93606 TO 0.94034

0.93610 TO 0.94039

0.93611 TO 0.94042

0.93608 TO 0.94040

0.93601 TO 0.94034

0.93595 TO 0.94028

0.93594 TO 0.94028

0.93589 TO 0.94024

0.93592 TO 0.94028

0.93589 TO 0.94026

0.93591 TO 0.94030

0.93596 TO 0.94036

NUMBER OF
HISTORIES

1200000

1199000

1198000

1197000

1196000

1195000

1194000

1193000

1192000

1191000

1186000

1181000

1176000

1171000

1166000

1161000

1156000

1151000

1146000

1141000

1136000

1131000

1126000

1121000

1116000

1111000
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NO. OF INITIAL
GENERATIONS

SKI PPEG

97

102

107

112

117

122

127

132

137

142

147

112

157

162

167

172

177

182

187

192

197

202

207

212

2 17

222

227

AVERAGE

KEFFECTIVE

0-93814 . OR

0.93818 +OR

0.93817 , OR

0.93822 . OR

0.93817 + OR

0.93811 + OR

0.93815 + OR

0.93812 + OR

0.93817 + OR

0.93818 + OR

0.93820 , OR

0.93821 , OR

0.93817 + OR

0.93819 + OR

0.93811 + OR

0.93812 + OR

0.93802 + OR

0.93799 + OR

0.93795 + OR

0.93791 + OR

0.93806 + GE

0.93803 + OR

0.93799 + GE

0.93788 + OR

0.93787 + OR

0.93783 + OR

0.93783 + OR

DEVIATION

-0.00074

-0.00074

-0.00074

-0.00074

-0.00074

-0.00074

-0.00075

-0.00075

-0.00075

-0.00075

-0.00076

-0.00076

-0.00076

-0.00077

-0.00077

-0.00077

-0.00077

- 0.00077

-0.00078

-0.00078

-0.00078

-0.00078

-0.00078

-0.00078

-0.00078

-0.00079

-0.00079

6 7 FER CENT

CONF IDENCE INTERVAL

0.93740 TO 0.93887

0.93744 TO 0.93892

0.93743 TO 0.93891

0.93749 TO 0.03807

0.93743 TO 0.93891

0.93736 TO 0.93885

0.93740 TO 0.93889

0.93737 TO 0.93887

0.93742 TO 0.92892

0.93742 TO 0.93893

0.93744 TO 0.93890

0.93745 TO 0.93897

0.93741 TO 0.93893

0.93742 TO 0.93895

0.93734 TO 0.93880

0.93735 TO 0.93089

0.93725 TO 0.93879

0.93722 TO 0.03876

0.93717 TO 0.93872

0.93713 TO 0.93869

0.93728 TO 0.03883

0.93725 TO 0.93881

0.93720 TO 0.93877

0.93710 TO 0.93866

0.93700 TO 0.93865

0.93704 TO 0.93862

0.93705 TO 0.93862

95 FEE CENT

CONFIDENCE INTERVAL

0.93667 TO 0.93961

0.93670 TO 0.92966

0.93669 TO 0.93965

0.93675 TO 0.93971

0.93669 TO 0.93965

0.93662 TO 0.93960

0.93665 TO 0.93964

0.93662 TO 0.93962

0.93667 TO 0.93968

0.93667 TO 0.93968

0.93668 TO 0.93971

0.93669 TO 0.93973

0.93665 TO 0.93970

0.93866 TO 0.93972

0.93658 TO 0.93965

0.93658 TO 0.93966

0.93648 TO 0.93957

0.93644 TO 0.93954

0.93638 TO 0.93950

0.93635 TO 0.93947

0.93600 TO 0.93961

0.93647 TO 0.93959

0.93642 TO 0.93955

0.03632 TO 0.03944

0.93630 TO 0.93944

0.93626 TO 0.93940

0.93626 TO 0.93940

99 FEE CENT
CONFIDENCE INITERVAL

0.93593 TO 0.04034

0.93597 TO 0.94039

0.93895 TO 0.94030

0.93601 TO 0.94045

0.93594 TO 0.94040

0.93588 TO 0.94034

0.93591 TO 0.94039

0.93587 TO 0.94037

0.93592 TO 0.94043

0.93591 TO 0.94044

0.93592 TO 0.94047

0.93593 TO 0.94049

0.93588 TO 0.94046

0.93589 TO 0.94049

0.93581 TO 0.94042

0.93580 TO 0.94043

0.93071 TO 0.94034

0.93067 TO 0.94031

0.93561 TO 0.94028

0.93557 TO 0.94025

0.93572 TO 0.94039

0.93870 TO 0.94036

0.93564 TO 0.94033

0.93554 TO 0.94022

0.93552 TO 0.94022

0.93547 TO 0.94019

0.93547 TO 0.94019

NUMBEER OF
HISTORIES

1106000

0101000

1096000

1091000

1086000

1081000

1076000

1071000

1066000

1061000

1056000

1051000

1046000

1041000

1036000

1031000

1026000

1021000

1016000

1011000

10061000

1001000

996000

991000

986000

901000

978000
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NO. OF INITIAL
GENERATIONS

SKIPPED

232

237

242

247

252

257

262

267

272

277

282

287

292

297

302

307

312

317

322

327

332

337

342

347

352

357

362

AVERAGE
K-EFFECTIVE

0.93786 + OR

0.93786 , OR

0.93777 . OR

0.93776 + OR

0.93777 + OR

0.93773 , OR

0.93771 + OR

0.93776 + OR

0.93771 + OR

0.93778 + OR

0.93769 + OR

0.93758 + OR

0.93764 + OR

0.93769 + OR

0.93768 + OR

0.93771 + OR

0.93770 + OR

0.93768 + OR

0.93773 + OR

0.93769 + OR

0.93768 + OR

0.93769 + OR

0.93774 , OR

0.93782 + OR

0.93783 + OR

0.93785 + OR

0.93777 + OR

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

0.00079 0.93707 TO 0.93865

0.00079 0.93707 TO 0.93864

0.00079 0.93698 TO 0.93856

0.00079 0.93697 TO 0.93855

0.00079 0.93698 TO 0.93856

0.00079 0.93693 TO 0.93852

0.00080 0.93691 TO 0.93851

0.00080 0.93696 TO 0.93856

0.00080 0.93691 TO 0.93852

0.00080 0.93697 TO 0.93858

0.00081 0.93689 TO 0.93850

0.00081 0.93678 TO 0.93839

0.00081 0.93683 TO 0.93844

0.00081 0.93688 TO 0.93849

0.00081 0.93687 TO 0.93849

0.00082 0.93689 TO 0.938S3

0.00082 0.93688 TO 0.93852

0.00082 0.93686 TO 0.93851

0-00083 0.93691 TO 0.93856

0.00083 0.93687 TO 0.93852

0.00083 0.93685 TO 0.93851

0.00083 0.93686 TO 0.93852

0.00084 0.93691 TO 0.93858

0.00084 0.93698 TO 0.93865

0.00084 0.93699 TO 0.93867

0.00085 0.93700 TO 0-93870

0.00085 0.93692 TO 0.93862

95 PEP CENT
CONFIDENCE INTERVAL

093628 TO 0-93943

0.93628 TO 0.93943

0.93619 TO 0.93934

0.93618 TO 0.93934

0.93618 TO 0.93935

0.93614 TO 0.93931

0.93612 TO 0.93930

0.93616 TO 0.93935

0.93611 TO 0.93932

0.93617 TO 0.93938

0.93608 TO 0.93931

0.93597 TO 0.93920

0.93602 TO 0.93925

0.93607 TO 0.93930

0.93606 TO 0.93931

0.93608 TO 0.93934

0.93606 TO 0.93933

0.93604 TO 0.93933

0.93608 TO 0.93938

0.93604 TO 0.93935

0.93602 TO 0.93934

0.93603 TO 0.93935

0.93607 TO 0.93941

0.93614 TO 0.93949

0.93614 TO 0.93952

0.93615 TO 0.93954

0.93607 TO 0.93947

99 PER CENT NUMBER OF
CONFIDEN4CE INTERVAL HISTORIES

0.93550 TO 0.94022

0.93549 TO 0.94022

0.93541 TO 0.94013

0.93539 TO 0-94013

0.93539 TO 0.94014

0.93535 TO 0.94011

0.93532 TO 0.94010

0.93536 TO 0.94015

0.93531 TO 0.94012

0.93537 TO 0.94019

0.93528 TO 0.94011

0.93516 TO 0.94001

0.93522 TO 0.94005

0.93526 TO 0.94011

0.93525 TO 0.94012

0.93526 TO 0.94016

0.93525 TO 0.94015

0.93522 TO 0.94015

0.93526 TO 0.94021

0.93522 TO 0.94017

0.93519 TO 0.94016

0.93520 TO 0.94019

0.93523 TO 0.94025

0.93530 TO 0.94033

0.93530 TO 0.94036

0.93531 TO 0.94039

0.93522 TO 0.94032

971000

966000

961000

956000

951000

946000

941000

936000

931000

926000

921000

916000

911000

906000

901000

896000

891000

886000

881000

876000

871000

866000

861000

856000

851000

846000

841000
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NO. OF INITIAL
GENERATIONS

SKIPPED

367

372

377

382

387

392

397

402

407

412

417

422

427

432

437

442

447

452

457

462

467

472

477

482

487

492

497

AVERAGE
K-EFFECTIVE

0.93778 + OR

0.93770 + OR

0.93781 + OR

0.93788 . 0R

0.93788 + OR

0.93793 , OR

0.93783 . OR

0.93782 . OR

0.93788 , OR

0.93789 + OR

0.93784 + OR

0.93792 + OR

0.93776 + OR

0.93765 + OR

0.93762 + OR

0.93757 + OR

0.93765 + OR

0.93759 . OR

0.93778 + OR

0.93784 + OR

0.93795 + OR

0.93796 + OR

0.93800 + OR

0.93809 + OR

0.93801 + OR

0.93798 + OR

0.93787 + OR

DEVIATION

0.00085

0.00086

0.0008G

0.00086

0.00087

0.00087

0.00087

0.00087

0.00088

0.000088

0.00088

0.00088

0.00089

0.00089

0.00089

0.00090

0.00090

0.00090

0.00090

0.00090

0.00090

0.00091

- 0.00091

0.00091

-0.00092

0.00092

0.00092

67 PER CENT
CONFIDENCE INTERVAL

0.93692 TO 0.93863

0.93684 TO 0.93855

0.93695 TO 0.93867

0.93702 TO 0.93875

0.93702 TO 0.93875

0.93706 TO 0.93880

0.93696 TO 0.93870

0.93694 TO 0.93869

0.93700 TO 0.93875

0.93701 TO 0.93877

0.93695 TO 0.93872

0.93704 TO 0.93881

0.93687 TO 0.93865

0.93677 TO 0.93854

0.93673 TO 0.93851

0.93668 TO 0.93847

0.93675 TO 0.93855

0.93669 TO 0.93849

0.93688 TO 0.93868

0.93693 TO 0.93874

0.93705 TO 0.93886

0.93705 TO 0.93887

0.93709 TO 0.93891

0.93718 TO 0.93901

0.93709 TO 0.93892

0.93707 TO 0.93890

0.93695 TO 0.93879

95 PER CENT
CONFIDENCE INTERVAL

0.93607 TO 0.93948

0.93598 TO 0.93941

0.93609 TO 0.93953

0.93616 TO 0.93961

0.93615 TO 0.93962

0.93619 TO 0.93967

0.93609 TO 0.93958

0.93607 TO 0.93956

0.93612 TO 0.93963

0.93613 TO 0.93965

0.93607 TO 0.93960

0.93615 TO 0.93969

0.93599 TO 0.93953

0.93588 TO 0.93943

0.93584 TO 0.93940

0.93578 TO 0.93936

0.93585 TO 0.93945

0.93578 TO 0.93939

0.93597 TO 0.93958

0.93603 TO 0.93964

0.93615 TO 0.93976

0.93614 TO 0.93978

0.93618 TO 0.93982

0.93627 TO 0.93992

0.93618 TO 0.93984

0.93615 TO 0.93982

0.93603 TO 0.93971

99 PER CENT
CONFIDENCE INTERVAL

0.93522 TO 0.94034

0.93513 TO 0.94027

0.93523 TO 0.94039

0.93530 TO 0.94047

0.93529 TO 0.94048

0.93532 TO 0.94054

0.93521 TO 0.94045

0.93520 TO 0.94044

0.93524 TO 0.94051

0.93525 TO 0.94053

0.93519 TO 0.94048

0.93527 TO 0.94058

0.93510 TO 0.94042

0.93499 TO 0.94031

0.93495 TO 0.94030

0.93489 TO 0.94026

0.93496 TO 0.94035

0.93488 TO 0.94029

0.93507 TO 0.94048

0.93513 TO 0.94055

0.93524 TO 0.94067

0.93524 TO 0.94068

0.93527 TO 0.94073

0.93536 TO 0.94083

0.93526 TO 0.94075

0.93524 TO 0.94073

0.93511 TO 0.94063

14UMBER OF
HISTORIES

836000

831000

826000

821000

816000

811000

806000

801000

796000

791000

786000

781000

776000

771000

766000

761000

756000

751000

746000

741000

736000

731000

726000

721000

716000

711000

706000
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NO. OF INITIAL
GENERATIONS AVERAGE 67 PER CENT

SKIPPED K-EFFECTIVE DEVIATION CONFIDENCE INTERVAL

502 0.93787 OR 0.00092 0.93695 TO 0.93880

507 0.93789 + OR 0.00093 0.93696 TO 0.93882

512 0.93795 + OR 0.00093 0.93702 TO 0.93888

517 0.93796 OR 0.00094 0.93702 TO 0.93889

522 0.93794 + OR 0.00094 0.93700 TO 0.93889

527 0.93601 , OR 0.00094 0.93707 TO 0.93896

532 0.93808 + OR 0.00095 0.93713 TO 0.93902

537 0.93812 + OR 0.00095 0.93717 TO 0.93908

S42 0.93816 + OR 0.00096 0.93720 TO 0.93912

547 0.93799 + OR 0.00096 0.93703 TO 0.93895

952 0.93805 * OR 0.00097 0.93709 TO 0.93902

557 0.93804 + OR 0.00097 0.93707 TO 0.93901

S62 0.93795 , OR 0.00097 0.93698 TO 0.93892

567 0.93806 + OR 0.00098 0.93708 TO 0.93904

572 0.93800 + OR 0.00098 0.93702 TO 0.93898

577 0.93000 + OR 0.00090 0.93702 TO 0.93899

582 0.93799 + OR 0.00099 0.93700 TO 0.93898

587 0.93795 + OR 0.00099 0.93696 TO 0.93895

592 0.93791 + OR 0.00100 0.93692 TO 0.93891

597 0.93779 + OR 0.00099 0.93679 TO 0.93878

602 0.93779 + OR 0.00099 0.93679 TO 0.93878

607 0.93773 + OR 0.00100 0.93673 TO 0.93872

612 0.93763 + OR 0.00100 0.93663 TO 0.93863

617 0.93767 + OR 0.00101 0.93667 TO 0.93868

622 0.93761 + OR 0.00101 0.93661 TO 0.93862

627 0.93762 + OR 0.00101 0-93660 TO 0.93363

632 0.93749 + OR 0.00101 0.93647 TO 0.93850

95 PER CENT
CONFIDENCE INTERVAL

0.93603 TO 0.93972

0.93604 TO 0.93975

0.93609 TO 0.93981

0.93608 TO 0.93983

0.93606 TO 0.93983

0.93612 TO 0.93990

0.93618 TO 0.93997

0.93622 TO 0.94003

0.93624 TO 0.94007

0.93607 TO 0.93991

0.93612 TO 0.93999

0.93609 TO 0.93998

0.93600 TO 0.93990

0.93610 TO 0.94002

0.93603 TO 0.93997

0.93604 TO 0.93997

0.93601 TO 0.93997

0.93597 TO 0.93994

0.93592 TO 0.93990

0.93580 TO 0.93977

0.93580 TO 0.93977

0.93573 TO 0.93972

0.93563 TO 0.93963

0.93566 TO 0.93969

0.93560 TO 0.93963

0.93509 TO 0.93964

0.93546 TO 0.93952

99 PER CENT
CONFIDENCE INTERVAL

0.93510 TO 0.94065

0.93511 TO 0.94068

0.93515 TO 0.94075

0.93515 TO 0.94077

0.93511 TO 0.94077

0.93518 TO 0.94085

0.93523 TO 0.94092

0.93526 TO 0.94098

0.93529 TO 0.94103

0.93511 TO 0.94087

0.93515 TO 0.94095

0.93512 TO 0.94095

0.93503 TO 0.94087

0.93512 TO 0.94099

0.93505 TO 0.94095

0.93505 TO 0.94095

0.93502 TO 0.94095

0.93498 TO 0.94093

0.93492 TO 0.94090

0.93481 TO 0.94077

0.93481 TO 0.94076

0.93474 TO 0.94072

0.93462 TO 0.94063

0.93465 TO 0.94070

0.93459 TO 0.94064

0.93458 TO 0.94066

0.93444 TO 0.94053

NUMBER OF
HISTORIES

701000

696000

691000

686000

681000

676000

671000

666000

661000

656000

651000

646000

641000

636000

631000

626000

621000

616000

611000

606000

601000

596000

591000

586000

581000

575600

571000
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NO. OF INITIAL
GENERATIONS

SKIPFFED

637

642

647

652

657

662

667

672

677

662

667

692

697

762

707

712

717

722

727

732

737

742

747

'752

7S7

762

767

AVERAGE
K-EFFECTIVE

0.93742

0.93724 4

0 .937?2 4

0.93729

0.93729

0.93725

0.93728

0.93721 4

0.93710 4

0.93696 4

6 .93684

0.936886

06.937600

06.93694 +

0.93703 +

0.93686 +

0.93697 +

0.93712 +

0 .937109

0.936688

0.93684 +

0.93684 +

0.93614

0.93667 4

0.93674 +

0.93666 +

0.93632 +

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

DEVIATION

0 0.00102

0 0.00102

-0.00102

-0. 00103

-0.00104

-0.00104

-0.001005

-0.00106

-0.00106

-0.00007

-0.00107

-0.00108

-0.00108

0.00109

-0.00109

-0.00106

-0.00110

-0.00111

-0.00112

-0.00112

-0.00113

-0.00114

0.00115

0.00115

-0.00116

-0.00117

-0.00117

67 FOR CENT
CONFIDENCE INTERVAL

0.93641 TO 6.93844

0.93622 TO 0.93825

0.93622 TO 0.93827

0.93626 TO 0.93832

0.93625 TO 0.93833

0.93621 TO 0.93829

0.93623 TO 0.93833

0.93615 TO 0.93826

0.93604 TO 0.93817

0.93589 TO 0.93803

0.93577 TO 8.93792

0.93580 TO 0.93796

0.93192 TO 8.93808

0.93581 TO 0.93803

0.93193 TO 0.93812

0.93170 TO 0.93796

0.92586 TO 0.93807

0.93601 TO 0.93824

9.93598 TO 0.93821

0.93571 TO 0.93800

0.93171 TO 0.93797

0.93170 TO 0.93798

0.93569 TO 0.93799

0.93552 TO 0.93782

0.93118 TO 0.93791

0.93549 TO 0.93784

0.93511 TO 0.93749

95 FOR CENT
CONFIDENCE INTERVAL

0.93539 TO 0.93941

0.93121 TO 0.93927

0.93119 TO 0.93929

0.93123 TO 0.93931

0.93522 TO 0.93936

0.93117 TO 0.93933

0.93518 TO 0.93938

0.93109 TO 0.93932

0.93498 TO 0.93923

0.93482 TO 0.93910

0.93470 TO 0.93899

0.93472 TO 0.93904

0.93483 TO 0.93916

0.93477 TO 0.93911

0.93484 TO 0.93921

0.93466 TO 0.93996

0.93476 TO 0.93918

0.93490 TO 0.93935

0.93487 TO 0.93933

0.93463 TO 0.93912

0.93418 TO 0.93910

0.93456 TO 0.93912

0.93414 TO 0.93914

0.93436 TO 0.93898

0.93442 TO 0.93907

0.93432 TO 0.93901

0.93397 TO 0.93866

99 FOR CENT
CONFIDENCE INTERVAL

0.93438 TO 0.94047

0.93419 TO 0.94028

0.93417 TO 9.94032

0.93420 TO 0.94038

0.93418 TO 0.94040

0.93413 TO 0.94037

0.93413 TO 0.94043

0.93403 TO 0.94038

0.93391 TO 0.94030

0.93371 TO 0.94017

0.93362 TO 0.94006

0.93364 TO 0.94012

0.93375 TO 0.94024

0.93368 TO 0.94020

0.93375 TO 0.94031

0.93316 TO 0.94016

0.93361 TO 0.94028

0.93379 TO 0.94046

0.93375 TO 0.94044

0.93311 TO 0.94024

0.93341 TO 0.94023

0.93342 TO 0.94026

0.93339 TO 0.94028

0.93321 TO 0.94013

0.93320 TO 0.94024

0.93311 TO 0.94018

0.93280 TO 0.93984

NUMIBER OF
NISTORIES

566000

561000

556000

111000

S46000

541000

536000

531000

526000

521000

516000

511000

506000

501000

496000

491000

486000

481000

476000

471000

466000

461000

416000

451000

446000

441000

436000
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NO. OF INITIAL
GENERATIONS

SKIPPED

772

777

782

787

792

797

802

807

812

817

822

827

832

837

842

847

852

857

862

867

872

877

882

887

892

897

AVERAGE
K-EFFECTIVE

0.93637 . OR

0.93642 + OR

0.93638 + OR

0.93620 + OR

0.93620 + OR

0.93618 . OR

0.93617 . OR

0.93637 + OR

0.93651 + OR

0.93651 + OR

0.93648 + OR

0.93649 , OR

0.93639 + OR

0.93618 + OR

0.93619 + OR

0.93631 + OR

0.93636 + OR

0.93633 . OR

0.93625 + OR

0.93648 ÷ OR

0.93625 + OR

0.93623 + OR

0.93646 + OR

0.93669 + OR

0.93658 + OR

0.93668 + OR

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

0.00118

0.00119

0.00119

0.00120

0.00121

0.00122

0.00123

0.00124

0.00125

0.00126

0.00127

0.00129

0-00130

0.00130

0.00130

0.00132

0.00133

0.00133

0.00135

0.00136

0.00137

0.00138

0.00139

0.00139

0.00140

0.00142

0.93519 TO 0.93755

0.93523 TO 0.93760

0.93519 TO 0.93757

0.93500 TO 0.93739

0.93499 TO 0.93741

0.93496 TO 0.93739

0.93494 TO 0.93740

0.93513 TO 0.93761

0.93526 TO 0.93776

0.93525 TO 0.93776

0.93520 TO 0.93775

0.93520 TO 0.93778

0.93509 TO 0.93770

0.93489 TO 0.93748

0.93488 TO 0.93749

0.93499 TO 0.93762

0.93503 TO 0.93769

0.93499 TO 0.93766

0.93491 TO 0.93760

0.93512 TO 0.93784

0.93488 TO 0.93761

0.93486 TO 0.93761

0.93506 TO 0.93785

0.93531 TO 0.93808

0.93518 TO 0.93798

0.93526 TO 0.93810

95 PER CENT
CONFIDENCE INTERVAL

0.93401 TO 0.93873

0.93404 TO 0.93879

0.93400 TO 0.93876

0.93381 TO 0.93859

0.93378 TO 0.93861

0.93374 TO 0.93861

0.93372 TO 0.93862

0.93390 TO 0.93885

0.93401 TO 0.93901

0.93399 TO 0.93902

0.93393 TO 0.93903

0.93391 TO 0.93906

0.93379 TO 0.93900

0.93359 TO 0.93878

0.93358 TO 0.93879

0.93367 TO 0.93894

0.93370 TO 0.93902

0.93366 TO 0.93899

0.93356 TO 0.93895

0.93375 TO 0.93921

0.93351 TO 0.93898

0.93348 TO 0.93899

0.93367 TO 0.93924

0.93392 TO 0.93947

0.93378 TO 0.93938

0.93384 TO 0.93952

0.93396 TO 0.93969

99 PER CENT NUMBER OF
CONFIDENCE INTERVAL HISTORIES

0.93283 TO 0.93991

0.93286 TO 0.93997

0.93281 TO 0.93995

0.93261 TO 0.93979

0.93257 TO 0.93982

0.93252 TO 0.93983

0.93249 TO 0.93985

0.93266 TO 0.94008

0.93276 TO 0.94026

0.93273 TO 0.94028

0.93266 TO 0.94030

0.93263 TO 0.94035

0.93249 TO 0.94030

0.93230 TO 0.94007

0.93228 TO 0.94010

0.93235 TO 0.94026

0.93237 TO 0.94035

0.93233 TO 0.94032

0.93221 TO 0.94030

0.93239 TO 0.94057

0.93215 TO 0.94035

0.93210 TO 0.94037

0.93228 TO 0.94063

0.93254 TO 0.94085

0.93238 TO 0.94079

0.93242 TO 0.94093

0.93253 TO 0.94112

431000

426000

421000

416000

411000

406000

401000

396000

391000

386000

381000

376000

371000

366000

361000

356000

351000

346000

341000

336000

331000

326000

321000

316000

311000

306000

301000902 0.93683 + OR - 0.00143 0.93539 TO 0.93826
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NO. OF INITIAL
GENERATIONS

SKI PPED

907

912

917

922

927

932

937

942

947

952

957

962

967

972

977

982

987

992

997

1002

1007

1012

1017

1022

1027

1032

1037

AVERAGE
K-EFFECTIVE

0.93678 + OR

0.93674 + OR

0.93680 + OF

0.93685 + OR

0.93685 + OR

0.93657 . OR

0.93656 + OR

0.93636 + OR

0.93636 + OR

0.93614 + OR

0.93610 + OR

0.93616 + OR

0.93619 + OR

0.93618 + OR

0.93636 + OR

0.93612 + OR

0.93628 + OR

0.93621 + OR

0.93597 + OR

0.93598 + OR

0.93575 + OR

0.93518 + OR

0.93514 + OR

0.93565 + OR

0.93618 + OR

0.93561 + OR

0.93620 + OR

DEVIATION

0.00145

0.00147

0.00149

0.00151

0.00151

0.00152

0.00153

0.00153

0.00156

0-.00158

0.00160

0.00163

0.00164

0.00167

0.00168

0.00170

0.00172

0.00174

0.00176

0.00180

0.00183

0.00186

0.00190

0.00193

0.00195

0.00196

0.00198

67 PER CENT
CONFIDENCE INTERVAL

0.93534 TO 0.93823

0.93527 TO 0.93821

0.93531 TO 0.93828

0.93534 TO 0.93836

0.93534 TO 0.93837

0.93505 TO 0.93809

0.93502 TO 0.93809

0.93483 TO 0.93789

0.93481 TO 0.93792

0.93456 TO 0.93772

0.93449 TO 0.93770

0.93453 TO 0.93779

0.93455 TO 0.93783

0.93451 TO 0.93785

0.93468 TO 0.93804

0.93442 TO 0.93782

0.93457 TO 0.93800

0.93447 TO 0.93795

0.93421 TO 0.93773

0.93418 TO 0.93778

0.93392 TO 0.93758

0.93333 TO 0.93704

0.93324 TO 0.93703

0.93372 TO 0.93758

0.93423 TO 0.93814

0.93365 TO 0.93756

0.93422 TO 0.93818

95 PER CENT
CONFIDENCE I14TERVAL

0.93389 TO 0.93968

0.93381 TO 0.93967

0.93382 TO 0.93977

0.93383 TO 0.93987

0.93383 TO 0.93988

0.93353 TO 0.93961

0.93349 TO 0.93962

0.93329 TO 0.93942

0.93325 TO 0.93948

0.93298 TO 0.93931

0.93289 TO 0.93930

0.93290 TO 0.93942

0.93291 TO 0.93947

0.93284 TO 0.93953

0.93300 TO 0.93973

0.93271 TO 0.93953

0.93285 TO 0.93972

0.93273 TO 0.93969

0.93245 TO 0.93949

0.93238 TO 0.93958

0.93209 TO 0.93941

0.93147 TO 0.93889

0.93135 TO 0.93893

0.93178 TO 0.93951

0.93228 TO 0.94009

0.93170 TO 0.93952

0.93224 TO 0.94016

99 PER CENT
CONFIDENCE INTERVAL

0.93244 TO 0.94113

0.93234 TO 0.94114

0.93234 TO 0.94126

0.93231 TO 0.94138

0.93231 TO 0.94140

0.93201 TO 0.94113

0.93196 TO 0.94116

0.93176 TO 0.94095

0.93169 TO 0.94104

0.93139 TO 0.94089

0.93128 TO 0.94091

0.93127 TO 0.94109

0.93127 TO 0.94111

0.93117 TO 0.94120

0.93132 TO 0.94141

0.93101 TO 0.94123

0.93113 TO 0.94144

0.93098 TO 0.94144

0.93070 TO 0.94125

0.93058 TO 0.94138

0.93026 TO 0.94124

0.92962 TO 0.94075

0.92945 TO 0.94082

0.92985 TO 0.94145

0.93033 TO 0.94204

0.92974 TO 0.94148

0.93026 TO 0.94214

NIRIBER OF
HISTORIES

296000

291000

286000

281000

276000

271000

266000

261000

256000

251000

246000

241000

236000

231000

226000

221000

216000

211000

206000

201000

196000

191000

186000

181000

176000

171000

166000
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NO. OF INITIAL
GENERATIONS

SKIPFF20
AVE RAGE

K- EFFECTIVE
67 FEE CENT

DEVIATION CONFIDENCE INTERVAL

1042 0.93585 + OR -0.00201 0.93384 TO 0.93786

1047 0.93583 . OR -0.00195 0.93388 TO 0.93778

1052 0.93632 + OR -0.00197 0.93435 TO 0.93829

1057 0.93610 + OR -0.00195 0.93415 TO 0-93805

1062 0.93566 + OR 0.00199 0.93367 TO 0.937066

1067 0.93582 , OR -0.00097 0.93381 TO 0.93779

1072 0.93621 + OR -0.00201 0.93421 TO 0.93822

1077 0.93623 + OR -0.00207 0.93415 TO 0.93830

1082 0.93661 + OR -0.00214 0.93447 TO 0.93875

1087 0.93703 + OR -0.00220 0.93484 TO 0.939233

1092 0.93783 + OR -0.00221 0.93562 TO 0.94004

1097 0.93768 + OR -0.00224 0.93944 TO 0.93992

1102 0.93704 4 OR -0.00220 0.93483 TO 0.93924

1107 0.93674 . OR -0.00229 0.93445 TO 0.93903

1112 0.93682 + OR -0.00226 0.93456 TO 0.93909

1117 0.93695 + OR -0.00233 0.93462 TO 0.93928

1122 0.93679 + OR -0.00233 0.93446 TO 0-93913

1127 0.93720 + OR -0.00242 0.93486 TO 0.93971

1132 0.93784 , OR -0.00253 0.93531 TO 0.94037

1137 0.9383.9 + OR -0.00269 0.93570 TO 0.94108

1142 0.93839 + OR -0.00276 0.93564 TO 0.94111

1147 0.93719 + OR -0.00283 0.93436 TO 0.94002

1102 0.93786 . OR -0.00299 0.93487 TO 0.94086

1157 0.93748 . OR -0.00324 0.93424 TO 9.94072

1162 0.93678 + OR -0.00318 0.93360 TO 0.93996

1167 0.93664 + OR -0.00358 0.93306 TO 0.94022

1172 0.93756 + OR -0.00394 0.93362 TO 0.94151

95 FEE CENT
CONFIDENCE INTERVAL

0.93183 TO 0.93987

0.93193 TO 0.93973

0.93239 TO 0.94026

0.93220 TO 0.94000

0.93168 TO 0.93965

0.93188 TO 0.93976

0.93220 TO 0.94022

0.93208 TO 0.94037

0.93234 TO 0.94088

0.93264 TO 0.94143

0.93341 TO 0.94225

0.93319 TO 0.94216

0.93263 TO 0.94144

0.93216 TO 0.94132

0.93229 TO 0.94135

0.93228 TO 0.94161

0.93213 TO 0.94146

0.93243 TO 0.94213

0.93279 TO 0.94290

0.93300 TO 0.94378

0.93288 TO 0.94391

0.93153 TO 0.94285

0.93188 TO 0.94385

0.93190 TO 0.94396

0.93041 TO 0.94305

0.92947 TO 0.94381

0.92968 TO 0.94545

99 FEE CENT
CONFIDENCE INTERVAL

0.92982 TO 0.94187

0.92998 TO 0.94168

0.93042 TO 0.94223

0.93025 TO 0.94095

0.92069 TO 0.94164

0.92991 TO 0.94173

0.93020 TO 0.94223

0.83000 TO 0.94245

0.93020 TO 0.94302

0.93044 TO 0.94363

0.93120 TO 0.94446

0.93095 TO 0.94440

0.93043 TO 0.94364

0.92087 TO 0.94361

0.93003 TO 0.94362

0.02995 TO 0.94395

0.92980 TO 0.94379

0.93001 TO 0.94456

0.93026 TO 0.94543

0.93031 TO 0.94647

0.93012 TO 0.94667

0.92870 TO 0.94568

0.92889 TO 0.94684

0.92776 TO 0.94720

0.92723 TO 0.94633

0.92589 TO 0.94739

0.92573 TO 0.94939

NUMNBER OF
NISTORIES

161000

156000

151000

146000

141000

136000

131000

126000

121000

116000

111000

106000

101000

96000

91000

86000

81000

76000

71000

66000

61000

S6000

51000

46000

41000

36000

31000
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NO. OF INITIAL
GENERATIONS

SKIPPED

1177

1182

1187

1192

1197

0AVEPAGE
K-EFFECTIVE

0.93754

0.93970 +

0.94097 +

0.94058 +

0.93471 +

DEVIATION

OR - 0.00427

OR - 0.00467

OR - 0.00508

OR - 0.00679

OR " 0.01046

67 PER CENT
CONFIDENCE INTERVAL

0.93327 TO 0.94181

0.93503 TO 0.94437

0.93589 TO 0.94606

0.93379 TO 0.94737

0.92426 TO 0.94517

95 PER CENT
CONFIDENCE INTERVAL

0.92900 TO 0.94608

0.93036 TO 0.94903

0.93080 TO 0.95114

0.92699 TO 0.95417

0.91380 TO 0.95562

99 PER CENT
CONFIDENCE INTERVAL

0.92473 TO 0.95035

0.92569 TO 0.95370

0.92572 TO 0.95623

0.92020 TO 0.96096

0.90334 TO 0.96608

NUMBER OF
HISTORIES

26000

21000

16000

11000

6000

0
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100+

NACI

LINE
PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RUN.

REPRESENTS K-EFF = 0.9381 + OR - 0.0007 WHICH OCCURS FOR 1203 GENERATIONS RUN.
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PLOT OF AVERAGE K-EFFECTIVE BY GENERATION SKIPPED.
IE LINE REPRESENTS K-EFF = 0.9381 . OR - 0.0007 WHICH OCCURS FOR 4 GENERATIONS SKIPPED.
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0'
1*
0'
I.
0'
I.
2*
2*
0*
I'
0'
2'
2*
2'
0*
0'
0*
2*
0*
0*
2*
0*
2*
2*
I'

I'
0'
0'
0
0'

0
0'
0 *
2 *
2 *
2 *

0'
0*
0*
0*
0'
0'
2'

0
0 *

2'
0

2'
2*
0*

2 *
0'
0'
0*
2*
0'
2'
2'

0 *

0 *
2*
2*
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320

325

330+

335,

340

345+

350

3505-

360

365

370O

375+

380.

385+

300O

395

400

405 -

410+

415.

430O

425
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I.

I.

I.
I '
3 *
I ~

0I
0I

I '

I *
I *
I *
I *
I '
I *
I *
I *
I *

I.
0I
I.
I~ I
I~ I
I~ I
1I I
I~ I
I~ I
I~ I
I~ 0
I. I
I~ I
I~ I
I I
I~ I
I~ I
I~ 3

I II

I~
0I II
0I

I I
O *I

*I
I I
I I

I~ I
I~ I
I' I
I~ I
I* I
I~ I
1I I
0I I
I~ I
I~ I
I~ I
I. I
0I I
I~ I
I~ I
I~ I
I *I
I ~I
I *I
I ~
I~ I
1'
I~
I~
I~
I~
I, I
I. I
I~ I
I~ I
1 I
I' I
I~ I
I~ I
I~ I
I. I
I~ I
I. I
I* I
I, I
I* I
I* 3
I~ I
I~ I
I~ I
I~ 3
I ~I
I.I I
O I

I *I

I *I
I~ I
I~ I
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430 +I

435÷

440 +

445

450 +

455 +

450 +

465+

470 +

475 +

4800

485 +

490+

495 +

500 +

505

500 +

515

520 +

525

530 +

535
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3+
3.
3':

I..
I.
I'.
3..

I.

I,
I'

I,

0'

I.

I'
I'
I'
I.
I.

I *

I'
I'

0~
I'

I'
3 *

I'
I.
I.
I'
0'
I.
0'
0'
0'
0'
I.
I'
I.
I.
I'
3.
I.
3'

I.
1'

I.

I'
I'
I'

I 'I
I.
I'
I.
I.
I'
I'
I'
I.

0
6.6.8-171



NAC-LWT Cask SAR
Revision 43

540.

545

550O

555+

5650

565.

570.

575+

580+

565.

5590

595+

600

605.

6100

605+

620O

625

630O

635

640+
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0~
0~
0~
I,

0~
I.

0'
0~
0~
0~

0~

I
0~

I
I.

0'

0'

I 'I
I.

0'
0'

0'
I'

I.

0'

I'

0'

0'
0'
0'

I'
I'
I'
I '1

0 *
I'
I '0

I'
I'

I'
0 '0

O *
0 *

0 *
* 0

0'0
0'0
O *
0 * I
0' I

0
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645 +

655

655 +

660 +

665 +

675I

675

685

685

690

695

755

755

735 -

755

735

725

NACInerntina

January 2015

O 'I
O I
O I
5,5
I,'
3,5
I' I
3 * 3
O * 3
5,3
5 *1
3+ I
O * I
3* 5
O * I
O * 0
O * S
O * I
I * I
0'5
I * 3
3* 3
I * I
3,3
3* 3
3 * I

I' I
I * I
I' I
3,3
3 . II
3* I
3* I
I,'
51
5,'
0'3
I'3
3,3
I,'
3,3
3,3

5' 3
I' I
3 * 3

O * S
I,'

3* 3
3 'I
3* 3
I' 3

I * 3
3,3
I * 3
3 * 5

I * I
I * I
3 '5

I * I
I * I
O * I
I,'

O * I
3* I
I * I

I * S
3* 5
3 'I

O I

I * 3

O 3
3 * 3
O * S
5* I
O * I

I * I
3 * I
3* 5
O * I

I 'I
3 * I
3 'I
I 'I
3 'I
O '3
O * 3
O * 3
7' 5
I * 3

I * I
I * 3
O * 3
O +3
O * 0
O * I
3' 0
3+ 0
3* 3
3* 5
3 , SI
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755

770 +

775

780 +

785+

788 .

795 .

800 +

805 +

January 2015

* I

II
* I

* I

'I

810

815

820

825

830

I * I
I * I

O I
I * I

I * I
O I
I I

I I

I I
I I
I I
I * I
I *

I I
I I
I' I
OI I

I * I
I * I
I 0
I * I

I * I
I * I
I * I
I * I
I * I
I ~ I
I * I

O * I
I I
O I
I *

I * I

I * I
I I
OI
I
I
I I
I
I I

I I
I * I
I * I
O
I
0
I I
I I
I I
I'
0I
I
I I
I I
I
I I

I I
I I
I * I
O

O
I * I

I * I
I * I

I * I
I * II

I * I

I I
O I
I * I
O I
O

I * I
O
0
I * I
I 0
I * I
0

I I

I I

835 +

840 I

845+

850 +

855 +
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860+

865+

870

875

880

885+

8900

895

800+

010+

020+

025+

030+

035

940

050+

060+

9605
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I

I
I

I
I
I
I

I

I

I
I
I
I
I
I
I

I
I

I
I
I
I

I
I
I
I
I
I
I

I
I
I

I
I
I
I
I

I
I

I

I

II

I

I

I
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970

975 4

98O

985+

990O

995+

1000

1005

1010

1015 +

1020+

1025

1030

1035

1040+

1045

1050

1055+

10600

1005

1070+
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* I
* I

II

* I
* I

* I
* I
* I
* I

* I

I

II

I I
1 I
I I
I * I
I * I
I * I
I * I
I * I
I * I

I * I
I I
I I

S I
II
I I
I I

I
I

* I
O * I

* I
* I

I * I
I I
I I

I * I
I * II
I *
I * I

I * I
I * I
I I
I

O
I I

I I
O II
O I
I I
O
0

I
I I

O
O

I *

I * I
I * I

I I

*

I
* I

i 0
I * I

I I
I * I

I * I
I I

I
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1075

~1080

1085

1090+

1005+

1100+

1005

11i00

1115

1020

1125+

1130+

11315

1140+

1145+

1100 +

1155 +

1160+

1101 +

1170+

1180

NAC International

O I

I I

0 I
O 0
I I
0 I

I I

I * I

I I

I 0
I I

I *

I I
I *
I " 0

O 1

I " I
I I

I * I
I I

I * I
O I

II

I I
I I
I * I

I I
I * I

I + I
I I0

II I

* I

I * I
O I

O I

I * I

I *

I *

I 0

I *
I *

O *

O I
I I

I I

* 0

I0
I

I

II

I

iI

I

I

II

I I
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1185 +

1190 +

1195 + ~ I

1200 +
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II I
I

I

I

I

I
I

I
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GROUP FISSION UNIT
FRACTION

1 0.0001

2 0.0006

3 0-0007

4 0.0004

5 0.0005

6 0.0007

7 0.0007

8 0.0007

9 0.0010

00 0.0021

11 0.0045

12 0.0065

13 0.0065

14 0.0058

15 0.0011

16 0.0007

17 0.0011

18 0.0016

19 0.0019

20 0.0085

21 0.0048

22 0.0131

23 0 0755

REGION FISSIONS

1.16021E-04

5.37105E-04

6.36084E-04

3.65024E-04

4.85982E-04

6.37578E-04

6.46534E-04

6.55531E-04

8.92779E-04

1.93895E-03

4.25875E-03

6.08684E-03

6.06546E-03

5.39501E-03

1.02704E-03

6.78870E-04

1.05328E-03

1.50301E-03

1.78180E-03

7.96153E-03

4.511218-03

1.22697E-02

7.08406E-02

2.07785E-01

2.06269E-01

2.82848E-01

1.10885E-01

9.38133E-01

PERCENT
DEVIATION

2.7239

0.8501

0.7171

0.9455

0.7449

0.5699

0.6280

0.9764

1.2147

1.1809

1.0450

1.0529

1.0763

1.0500

1.8212

2.4958

2.8411

2.6453

2.2783

1.1565

1.6031

1.0000

0.3751

0.2114

0.2137

0.1849

0.3190

0.0749

ABSORPTIONS PERCENT
DEVIATION

1.28235E-03 0.8058

2.61916E-03 0.2615

5.64053E-04 0.4240

3.10795E-04 0.5413

6.75654E-04 0.3927

2.36923E-03 0.3594

4.51992E-03 0.3858

3.63595E-03 0.4314

3.58812E-03 0.4163

9.08369E-03 0.4190

1.16783E-02 0.4192

1.03751E-02 0.4893

1.32515E-02 0.4720

1.70211E-02 0.3958

8.80660E-03 0.4769

5.05885E-03 0.5069

2.85075E-03 0.7361

2.74035E-03 0.8076

4.58632E-03 0.6086

1.62386E-02 0.4304

6.509818-03 0.6547

1.52535E-02 0.4896

8.10936E-02 0 1957

SKIPPING 3 GENERATIONS

LEAFAGE PERCENT
DEVIATION

0.00000E.50 0.0000

0.000008E00 0.0000

0.00000E+00 0.0000

0.000088+00 0.0000

0.00000E+00 0.0000

0.00000.E00 0.0000

0.00000.E00 0.0000

0.0OOO0E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.000088+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E.00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

O.O0000E+00 0.0000

0.06000E+00 0.0000

0.00008E+00 0.0000

0.00000E+00 0.0000

0.00000E÷00 0.0000

o0000608+00 6 N000

24 0.2215

25 0.2199

26 0.3015

27 0.1182

SYSTEM TOTAL

ELAPSED TIME

RANDOM NUMBER=

2.11288E-01

1.99371E-01

2.65750E-01

1.00796E-01

1.00132E+00

0.1123

0.1168

0.1040

0.1880

0.0184

0.00008E+00

0.00000E+00

0.60000E+00

0.60000E+00

O.O0000E+00

0. 0000

0.0000

0.0000

0.0000

0.0000

29.12517 MINUTES

3BD444363COD
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0.8664 TO 0.8692
0.8692 TO 0.8721
0.8721 TO 0.8749
0.8749 TO 0.8777
0.8777 TO 0.8806
0.8806 TO 0.8834
0.8834 TO 0.8862
0.8862 TO 0.8891
0.8891 TO 0.8919
0.8919 TO 0.8948
0.8948 TO 0.8976
0.8976 TO 0.9004
0.9004 TO 0.9033
0.9033 TO 0.9061
0.9061 TO 0.9089
0.9089 TO 0.9118
0.9118 TO 0.9146
0.9146 TO 0.9174
0.9174 TO 0.9203
0.9203 TO 0.9231
0.9231 TO 0.9259
0.9259 TO 0.9288
0.9288 TO 0.9316
0.9316 TO 0.9344
0.9344 TO 0.9373
0.9373 TO 0.9401
0.9401 TO 0.9429
0.9429 TO 0.9458
0.9458 TO 0.9486
0.9486 TO 0.9514
0.9514 TO 0.9543
0.9543 TO 0.9571
0.9571 TO 0.9600
0.9600 TO 0.9628
0.9628 TO 0.9656
0.9656 TO 0.9685
0.9685 TO 0.9713
0.9713 TO 0.9741
0.9741 TO 0.9770
0.9770 TO 0.9798
0.9798 TO 0.9826
0.9826 TO 0.9855
0.9855 TO 0.9883
0.9883 TO 0.9911
0.9911 TO 0.9940
0.9940 TO 0.9968
0.9968 TO 0.9996
0.9996 TO 1.0025
1.0025 TO 1.0053
1.0053 TO 1.0081
1.0081 TO 1.0110
1.0110 TO 1.0138
1.0138 TO 1.0167
1.0167 TO 1.0195
1.0195 TO 1.0223
1.0223 TO 1.0252

FREQUENCY FOR GENERATIONS 4 TO 1203

***** . ...

..**.*.****

.****** ., .

..***** ...
****. *,. ... .. . . . . . . .
*.**.**..*.**
***...** .***...*......
............ ** *** **
............ ** ** ** ** ** ** ** *
............ ** ** ** ** **
............ ..................

............ ............****

............ ** * ** ** * ** ** * ** ** *

............ ** ** ** ** ** ** *
***** **** ***** **** ***** *** ...........***

............ .........** ** *** ** ** *** ** **

............ ** * ** * ** * ** * ** * ** * ** * ** *

............ * ** * ** ** ** * ** ** ** *

............ ** * ** * ** * ** * ** * ** * ** * ** * ** *

............ * * ** ** ** * ** ** ** *
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0.8664 TO 0.8692
0.8692 TO 0.8721
0.8721 TO 0.8749
0-8749 TO 0.8777
0.8777 TO 0.8806
0.8806 TO 0.8834
0.8834 TO 0.8862
0.8862 TO 0.8891
0.8891 TO 0.8919
0.8919 TO 0.8948
0.8948 TO 0.8976
0.8976 TO 0.9004
0.9004 TO 0.9033
0.9033 TO 0.9061
0.9061 TO 0.9089
0.9089 TO 0.9118
0.9118 TO 0.9146
0.9146 TO 0.9174
0.9174 TO 0.9203
0.9203 TO 0.9231
0.9231 TO 0.9259
0.9259 TO 0.9288
0.9288 TO 0.9316
0.9316 TO 0.9344
0.9344 TO 0.9373
0.9373 TO 0.9401
0.9401 TO 0.9429
0.9429 TO 0.9458
0.9458 TO 0.9486
0.9486 TO 0.9514
0.9514 TO 0.9543
0.9543 TO 0.9571
0.9571 TO 0.9600
0.9600 TO 0.9628
0.9628 TO 0.9656
0.9656 TO 0.9685
0.9685 TO 0.9713
0.9713 TO 0.9741
0.9741 TO 0.9770
0.9770 TO 0.9798
0.9798 TO 0.9826
0.9826 TO 0.9855
0.9855 TO 0.9883
0.9883 TO 0.9911
0.9911 TO 0.9940
0.9940 TO 0.9968
0.9968 TO 0.9996
0.9996 TO 1.0025
1.0025 TO 1.0053
1.0053 TO 1.0081
1.0081 TO 1.0110
1.0110 TO 1.0138
1.0138 TO 1.0167
1.0167 TO 1.0195
1.0195 TO 1.0223
1.0223 TO 1.0252

FREQUENCY FOR GENERATIONS 304 TO 1203

... ... ... ...

.............

.......... ******
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0.8664 TO 0.8692
0.8692 TO 0.8721
0.8721 TO 0.8749
0.8749 TO 0.8777
0.8777 TO 0.8806
0.8806 TO 0.8834
0.8834 TO 0.8862
0.8862 TO 0.8891
0.8891 TO 0.8919
0.8919 TO 0.8948
0.8948 TO 0.8976
0.8976 TO 0.9004
0.9004 TO 0.9033
0.9033 TO 0.9061
0.9061 TO 0.9089
0.9089 TO 0.9118
0.9118 TO 0.9146
0.9146 TO 0.9174
0.9174 TO 0.9203
0.9203 TO 0.9231
0.9231 TO 0.9259
0.9259 TO 0.9288
0.9288 TO 0.9316
0.9316 TO 0.9344
0.9344 TO 0.9373
0.9373 TO 0.9401
0.9401 TO 0.9429
0.9429 TO 0.9458
0.9458 TO 0.9486
0.9486 TO 0.9514
0.9514 TO 0.9543
0.9543 TO 0.9571
0.9571 TO 0.9600
0.9600 TO 0.9628
0.9628 TO 0.9656
0.9656 TO 0.9685
0.9685 TO 0.9713
0.9713 TO 0.9741
0.9741 TO 0.9770
0.9770 TO 0.9798
0.9798 TO 0.9826
0.9826 TO 0.9855
0.9855 TO 0.9883
0.9883 TO 0.9911
0.9911 TO 0.9940
0.9940 TO 0.9968
0.9968 TO 0.9996
0.9996 TO 1.0025
1.0025 TO 1.0053
1.0053 TO 1.0081
1.0081 TO 1.0110
1.0110 TO 1.0138
1.0138 TO 1.0167
1.0167 TO 1.0195
1.0195 TO 1.0223
1.0223 TO 1.0252

FREQUENCY FOR GENERATIONS 604 TO 1203

............ * ** *** **

............ * ** *** **

******** * ...........**
........... *** ** ** ** **

............ ** ***

............ * ** ** ** ** ** **

............ .........***

............ ** *** **
........... ** *** **

............ *** ***

............ * *** ***

0
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0.8664 TO 0.8692
0.8692 TO 0.8721
0.8721 TO 0.8749
0.8749 TO 0.8777
0.8777 TO 0.8806
0.8806 TO 0.8834
0.8834 TO 0.8862
0.8862 TO 0.8891
0.8891 TO 0.8919
0.8919 TO 0.8948
0.8948 TO 0.8976
0.8976 TO 0.9004
0.9004 TO 0.9033
0.9033 TO 0.9061
0.9061 TO 0.9089
0.9089 TO 0.9118
0.9118 TO 0.9146
0.9146 TO 0.9174
0.9174 TO 0.9203
0.9203 TO 0.9231
0.9231 TO 0.9259
0.9259 TO 0.9288
0.9288 TO 0.9316
0.9316 TO 0.9344
0.9344 TO 0.9373
0.9373 TO 0.9401
0.9401 TO 0.9429
0.9429 TO 0.9458
0.9458 TO 0.9486
0.9486 TO 0.9514
0.9514 TO 0.9543
0.9543 TO 0.9571
0.9571 TO 0.9600
0.9600 TO 0.9628
0.9628 TO 0.9656
0.9656 TO 0.9685
0.9685 TO 0.9713
0.9713 TO 0.9741
0.9741 TO 0.9770
0.9770 TO 0.9798
0.9798 TO 0.9826
0.9826 TO 0.9855
0.9855 TO 0.9883
0.9883 TO 0.9911
0.9911 TO 0.9940
0.9940 TO 0.9968
0.9968 TO 0.9996
0.9996 TO 1.0025
1.0025 TO 1.0053
1.0053 TO 1.0081
1.0081 TO 1.0110
1.0110 TO 1.0138
1.0138 TO 1.0167
1.0167 TO 1.0195
1.0195 TO 1.0223
1.0223 TO 1.0252

FREQUENCY FOR GENERATIONS 904 TO 1203

..* .* . .***

...** .. .....*

.********.

..**.**..*..*.*

...*..*.*.*.*

.........

CONGRATULATIONS! YOU HAVE SUCCESSFULLY TPAVERSED THE PERILOUS PATH THROUGH KENO V IN 29. 12517 MINUTES
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P6.6.9 General Atomics Irradiated Fuel Material

This section contains the output file for the most reactive configuration of GA IFM in the

NAC-LWT cask.

S

0
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Figure 6.6.9-1 Maximum Reactivity GA IFM Configuration

NAC International
QSCALENT Banner Generation Utility v5.1 (20020221)

I JOB INFOPGMATIOG( I

Working Directory:
Output File (lame:
Start Date:
Fri 05116/2003
Start Time:
11:02a

I SOFTWARE INFORMATION1 I

Frogram Name:
Installation Date:
Code Verification Package 4:
Code Verification Date:
Program Location:

I SYSTEM INFORJ4ATIONJ I

Computer Type:
Operatin System:
Computer ID:
Serial Number:
Login ID:
System Verificateon Date:

gaifm_173ps_0001_a 0h500le Silt
)aifm_17

3
ps_000i_100h 000e 068t.out

Scale 4.3 for Windows NT 4.0/2000
June 10, 1998
EA9131010-127, Rev. 0
June 10, 1998
G:\SCALE4.3\WIN NT\EXE

cell Frecision 530
Windows 2000
ROSEZI-IT1215
3VTCRO0
rosezl
January 10, 2002
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PRIMARY MODULE ACCESS AND INPUT RECORD { SCALE DRIVER - 95/03/29 - 09:06:37
MODULE CSAS25 WILL SE CALLED

LWT WITH GA IFM
27GROUPNDF4 I NFHOMMEDIUM
. RERTR TRIGA FUEL - HOMOGENIZED (NO CLAD)
H20 1 0.6816 293.0C ENID
U-235 1 DEN=0. 10624 1.0 END
U-233 I DEN=.0.4306 1.0 6Sf
ZR 1 DEN=0.94133 1.0 END
H 1 DEN=0.01025 1.0 END
C 1 DEN=0.50216 1.0 END

STGR FUEL MATRIX
H20 3 1.0000 293.0 END
C 3 DEN=0.74050 1.0 END
TH 3 DEN=0.20480 1.0 END
SI 3 DEN=0.14739 1.0 END

O 3 DEN=0.00234 1.0 END
U-235 3 DEN=0.01937 1.O END
U-238 3 DEN=0.00147 1.0 END

CASK INTERIOR MODERATOR
H20 0 0.0001 293.0 END
* CASK EXTERIOR MODERATOR
H20 5 0.0001 293.0 END
* LEAD SHIELD
PR 6 1.0000 293.0 END
* NEUTRON SHIELD
620 7 0.0001 293.0 END

STAINLESS STEEL
SS304 8 1.0.)00 293.0 END
I WATER

H20 9 1.0000 293.0 END
END COMP
LWT WITH GA IFM
READ PARAM RUI.=YES PLT=-N0 TME=5000 GE0=803 NPG=1000 TBA-5 END PAP-AM
READ GEOM
UNIT I
COM-'TRIGA/RERTR FHU - NO BASKET'
CYLINDER 1 1 5.0927 2P28.0000
CYLINDER 8 1 5.3975 2P28.0000
CYLINDER 4 1 5.7277 2P28.0000
CYLINDER 8 1 6.0321 2020 .0000
UNIT 2
COM-'HTGR FHU - NO BASKET'
CYLINDER 3 1 5.72_7 2P28.0000
CYLINDER H 1 6.0325 2028.0000
CYLINDER 4 1 0.3627 22H.P0000
CYLINDER 8 1 6.6675 P28.0000
GLOBAL UNIT 5
COM- 'ASSEMBLED LWT
CYLINDER 4 1 17.1500 2026P28.0D
HOLE 1 0.0000 6.0320 0.0000
HOLE 2 0.0000 -6.6675 0.0000
CYLINDER 8 1 18.9103 2020.0000
CYLINDER 6 1 33.4645 2020.0000
CYLINDER 8 1 36.5188 2R28.0000
CYLINDER 7 1 49.2227 2P28.0000
CYLINDER 8 1 49.8221 1P28.0000
CUBOID 5 1 4P49.8221 2P2q.000)
EN' GEC14
READ BOUNDS ALL=MIR ENID BOUNDS
READ PLOT
TTL= 'XY SLICE OF CASE'
SCR-YES PIC-MAT LPI-OS
XUL=-50.O YUL=55.0 ZUL=OG. "XLR=503.0 YLR=-50.0 ZLR=0.0
UA.X=1.0 VDN=-1.0 NA-:=I500 END
END PLOT
END DATA

SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE 000008 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 0.44 (SECONDS).

SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION -ODE 0. CPU TIME USED 4.45 (SECONDS).

SECONDARY MOCULE 000009 HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 538.83 (SECONDS).

MODULE CSAS25 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 544.75 (SECONDS).

THE FOLLOWING DATA CARDS PRECEDE All = CARD
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PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.-

... ÷* PROGPRAM4 : CSAS

CREATION DATE: 0S/0e/96

VOLUME: Eng

LI BSP•P, Y : 4: \SCALE43\WIN NT\EXE

PRODUCTION CODE: CSAS

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTIOII: 05/16/03

TIME F EXECUTION: 11:02:32
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RERTR TRIGA FUEL - HOMOGENIZED (NO CLAD)

HTGR FUEL MATRI::

CASK INTERIOR MODEPATOR

CASK EXTEPIOR MODERATOR

LEAD SHIELD

NEUTRON SHIELD

STAINLESS STEEL

WATER

RERTR TRIGA FUEL - HOMOGENIZED (NO CLAD)
LWT WITH GA IFM

.... PROBLEM PARPAMETERSR5

LIB 27GROUPNDF4 LIBRARY
MxR 9 MIXTURES
MSC 19 COMPOSITION SPECIFICATIONS
IZM 1 MATERIAL ZONES
GE INFHOMMEDIUM GEOMETRY
MORE H H/I DO NOT READ/READ OPTIONAL PARAMETER DATA
MSLN 0 FUEL SOLUTIONS

.... PROBLEM COMPOSITION DESCRIPTION"*

SC H20 STANDARD COMPOSITION
Kz: 1 MIXTURE NO.
VF 0.r-816 VOLUME FRACTION
ROTH 0.SUS THEORETICAL DENSITY
NEL I NO. ELEMENTS
IC 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

l00S 2.00 ATOMS/MOLECULE
0016 1.00 ATOM/MOLECULE

IND

SC U-235 STANDARD COMPOSITION
-C: I MIXTURE NO.
VF 1.0000 VOLUME FPACTION

ROTH 0.1062 SPECIFIED DENSITY
NEL I NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

92235 1.00 ATOM/MOLECULE

END

SC U-238 STANIDARD COMPOSITION
so: I MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.4331 SPECIFIED DENSITY
NEL I 11O. ELEMENTS
ICP I 0/I MIXTURE/COMPOUND

92238 1.00 ATOM/MOLECULE

END

SC ZR STANDARD COMPOSITION

I MIXTURE NO.

VF 1.0000 VOLUME FRACTION
POTH 0.9413 SPECIFIED DENSITY
NEL 1 110. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

40000 1.00 ATOM/MOLECULE

END

SC H STANDARD COMPOSITION
1 MIXTURE NO.

VF 1.0000 VOLUME FRACTION
ROTH 0.0162 SPECIFIED DENSITY
NEL I NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

I051 .U00 ATOM/MOLECULE
END

SC C STANDARD COMPOSITION
so: 1 MIXTURE NO.
'OF 1.O0030 VOLUME FRLACTIONi

ROPTH C. US22 SPECIFIED DENSITY
NEL 1 110. ELEMENTS
ICP I 0/I MIXTURE/COMPOUND

L012 1.00 ATOM/MOLECULE

HTGUR FUEL pIATRIX
E14'

SC HIO STANDARD COMPOSITION
MX 3 MIXTURE O.
VF 1. n0000 VOLUME FRACTION
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ROTH
NEL
ICP
TEMP

END

SC C

VF
ROTH
NEL
ICP

END

SC TH

VF
ROTH
NEL
ICP

END

SC SI

VF
ROTH
HEL
ICP

END

SC 0
MX

VF
ROTH
NEL
ICP

END

SC U-235

VF
ROTH
NEL
ICP

END

SC U-238

VF

ROTH
NEL
ICP

0.9982 THEORETICAL DENSITY
2 NO. ELEMDENTS
1 0/1 MIXTURE/COMPOUND

293.0 DES KELVIN
1001 2.00 ATOMS/MOLECULE

O16 1 . 00 ATOM/MOLECULE

STAN DARD COMPOSITION
3 MIXTURE 130.

IS.0800D VOLUME FPACTION
0.7405 SPECIFIED DENSITY

I NO. ELEMENTS
I 0/1 MIXTURE/COMPOUND

6012 1.00 ATOM/MOLECULE

3
1. 0000
0. 20418

1
910000

3
1 . S00,
0.1474

11

14000

3
1.0000

L. 0023
1
1

8016,

3
1.O0000
0.0200

11

-235

3
I.-O0u

0.0015

1

STANDARD COMPOSITION
MIXTURE NO.
VOLUME FPOCTION
SPECIFIED DENSITY
NO. ELEMENTS
0/I MIXTURE/COMPOUND

1.00 ATOM/MOLECULE
90232 100.000 WT%

STANDARD COMPOSITION
MIXTURE NO.
VOLUME FRACTION
SPECIFIED DENSITY
NO. ELEMENTS
0/1 MIXTURE/COMPOUND

1.00 ATOM/MOLECULE

STA1DARD COMPOSITION
MIXTURE NO.
VOLUME FRACTION
SPECIFIED DENSITY
NO. ELEMENTS
0/1 MIXTURE/COMPOUND

1. 00 ATOM/MOLECULE

STANDARD COMPOSITION
MIXTURE NO.
VOLUME FRACTION
SPECIFIED DENSITY
NO. ELEMENTS
0/i MIXTURE/COMPOUND

1.00 ATOM/MOLECULE

STA•NDARD COMPOSITION
MIXTURE NO.
VOLUME FRACTION
SPECIFIED DENSITY
NO. ELEMENTS
0/1 MIXTURE/COMPOUND

1.00 ATOM/MOLECULE

CASK INTERIOR MODERATOR
END

SC H20
M;" 4
VF 0. 0001
ROTH 0.q98?
NEL 2
ICP I
TEMP 293.0

1001
8 016

CASK EXTERIOR MODED
END

STANDAPRD COMPOSITION
MIXTURE NO.
VOLUME FRACTION
THEORETICAL DENSITY
NO. ELEMENTS
0/1 MIXTURE/COMPOUND
DEG KELVIN

21.00 ATOMS/MOLECULE
1.0) ATOM/MOLECULE

SC H20

VF
ROTH
NEL
ICP
TEMP

LEAD SHIEL]
END

SC PB

VF
ROTH

STANDARD COMPOSITION
5 MIXTURE NO.

0.0001 VOLUME FPACTION
0.99q2 THEORETICAL DENSITY

2 NO. ELEMENTS
1 0/i MIXTURE/COMPOUND

292.0 DRG KELVIN
1001 2.00 ATOMS/MOLECULE
0010 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
r MIXTURE DO.

1.000u VOLUME FPACTION
11.3440 THEORETICAL DENSITY

0
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NEL I NO. ELEMENTS
ICP I 0/I MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

82000 1.00 ATOM/MOLECULE

NEUTRON SHIELD
END

SC H20 STANEARD COMTOSITION
M, 7 MIXTURE 4O.
VF 0. '0001 VOLUME FPACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

STAINLESS STEEL
END

SC SS304 STANIDARD COMPOSITION
K.: 8 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 7.9200 THEORETICAL DENSITY
NEL 4 NO. ELEMENTS
ICP 0 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

24304 19.000 WT%
200505 2.000 WTh
20304 09.5000 WT
28304 9.500 oWTS

WATER
END

SC H20 STANDAR D COMPOSITION
MX 9 MIXTURE NO.

VF 1.0000 VOLUME FRACTION
ROTH 0.9902 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICR I 0/I MSXTUPE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

.... PROBLEM GEOMETRY ."..

-;.- INFINITE HOMOGENEOUS MEDIUM ....
MFUEL S MIXTURE NO. OF THE INFINITE HOMOGENEOUS MEDIU4

MIP MESSAGE NUM4BER MP-22 FOLLOWS:
WARNING' STANDARD COMPOSITION SPECIFICATION CARD(S) MISSING

FOR MIXTURE NUMBER 2

0
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LWT WITH GA IFM

.......... DATA LIBRARY IrIFOPI4ATION ...

UNIT VOLUME
NUMBER DATA SET NAME NAME UNIIT FUNCTION

89 M:\scale43\DATALIB\FT89F001 STANDARD COMPOSITION LIBRARY

82 M:\scale43\DATALIB\FT82FSS1 CROSS SECTION LIBRARY

IS D:\z]r\Lwt\GAIFM\Crir\DAMAGED\gaifmI73psD0S SHORT CROSS SECTION LIBRARY

90 D:\zjT\Lwt\GAIU4\Crit\DASIAGED\gaifm_I73psNN INPUT DATA DIRECT ACCESS

STANDARD COMPOSITION LIBRARY DATA

UNIT NUMBER : 89

DATASET NAME M:\scale43\DATALIB\FT89F001

LIBPAP.Y TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY
E B37 STANDARD COMPOSITIONS, 490 INUCLIDES
90 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.

CREATION DATE: 6/30/95

CROSS SECTION LIBRARY DATA

*** -UNIT NUMBER : 8H

DATASET NAME : M:\scale43\DATALIB\FT82F001

LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
BASED ON EIIDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89

* LAST UPDATED 8/12/94IS

L.M.PETRIE - ORNL,

........ 0 IO'S WERE USED BEFORE READING KENO V DATA ......

........ 0 IO'S WERE USED READING THE KENO V PAR-AMETER DATA ........

. ......... ... "DATA READING COMPLETED .... --- .....

........ 0 IO'S WERE USED PREPARING THE KEEO V INPUT DATA

........ U IO'S WERE USED LOADING THE KENO V DATA .......

........ 1U IO'S WERE USED LOADING THE DATA ........

. .... 0 IO'S WERE USED CHECKING THE KENO V GEOMETRY DATA
RESTART DATA HAS BEEN WRITTEN ON UNIT 95.

........ 0 IO'S WERE USED WRITING THE KENO V - CSAS DATA ........

........ 0 IO'S WERE USED PROCESSING CSAS INPUT DATA ........

CONTROL MODULE CSAS25 IS COMPLETE.
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FROGPAAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGORAM: 000008

CREATION DATE: 09/16/95

VOLUME: Eng

LIBPASY: M:\SCALE43\WINNT\EXFE

THIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE

JOBNAME: SCALE-PC

DATE OF EXECUTION: 05/16/03

TIME OF EXECUTION: 11:02:32
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-1Q AP,•AY HAS 1 ENTRIES.

SQ ARRAY HAS 4 ENTRIES.

1Q ARRAY HAS 6 ENTRIES.

2 ARRA'' HAS - ENTRIES.

January 2015
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LOGICAL ASSIGNMENTS

MAS TER LIBRARY 11
WORKING LIBRARY 0
SCRATCH FILE 19
NEW LIBRAPRY 1

PROBLEM H E S C R I P T I O0

IGR--GEOM'ETRY (0/112/13--lOS MED/SLAS/CYL/SPRERE 1

IZM--NUMBER OF ZONES OR MATERIAL REGIONS

MS--MIXING TABLE LENGTH 26

IBL--SHIELDED CROSS SECTION EDIT OPTION (0/S--NO/YES) 0

IBR--BONDARENKO FACTOR EDIT OPTION (0/1--NO/YES) 0

ISSOPT--DANCOFF FACTOR OPTION 0

CONVERGENCE CRITERION 1. 00000E-03

GEOMETRY CORRECTION FACTOR FOP WIGNER RATIONAL APPROXIMATION 1.000E+00

3Q ARRAY HAS 26 ENTRIES.

40 ARRAY HAS 26 ENTRIES.

5Q ARRAY HAS 26 ENTRIES.

6Q ARRAY HAS 9 ENTRIES.

70 ARRAY HAS 9 ENTRIES.

8Q ARRAY HAS 9 ENTRIES.

9Q ARRAY HAS 9 ENTRIES.

10Q ARRAY HAS 26 ENTRIES.

110 ARRAY HAS 9 ENTRIES.

M I X I N G T A B L E

ENTRY MIXTURE ISOTOPE NUMBER DENSITY NEW IDENTIFIER
1 1 1001 5.52201E-02 1001001
2 3 1001 6.67692E-02 3001001
3 4 1001 D 6.67682E-06 4001001
4 5 1001 6. 67692E-06 5001001
5 7 1001 6.67692E-06 7001001

6 9 1001 6.67692E-02 9001001
7 1 8016 2.27549E-02 1008016
8 3 8016 3.34727E-02 3008016
9 4 8016 3. 33846E-06 4008016
10 5 8016 3.33846E-06 5008016
11 7 8016 3.33846E-06 7008016
13 9 8016 3.33846E-02 9008016

13 1 92235 2.72201E-04 1092235
14 3 92235 5.11657E-05 3092235
15 1 92238 1.09554 E-03 1092238
16 3 92238 3.71876E-06 3092238
17 1 40000 6.21447E-03 1040800
18 1 6012 1.08398E-04 1006012
19 3 6012 3.71616E-02 3006012
20 3 90232 5. 31533E-04 3090232
21 3 14000 3.16038E-03 3014000
22 6 82000 3.29690E-02 6082000
23 8 24304 1.7428BE-02 8024304
24 8 25055 1. 73633E-03 8025055
25 8 26304 5. 93579E-02 8026304
26 8 38304 7. 72070E-03 8028304

GEOMETRY AND MATERIAL DESCRIPTION

ZONE MIXTURE OUTER DIMENSION TEMPERATURE EXTRA "S TYPE (0/I--FUEL/MOD)
1 1 1.00000E+00 2. 93000E+02 0. 00000E+00 0
2 3 B.0O0050E+00 -S. 93000,E+02 0. 0000E+00 0
3 3 1.10000E+01 2.93000E+02 0.OOOOE+00 0
4 4 1. 60000E+01 2.93000E+02 0.OOOOOE+00 0
5 5 2.10000E+01 2.93000E+02 0.00000E+00 0

6 6 2.60000E-+S1 2.8300+02 0.00000E+00 0
7 7 3.10000E.01 .93000E+02 0.00000E+O0 0
8 8 3.60000E÷01 2.93000E+ 02 0.00000E+00 0
9 9 4.10000E+01 2.93000E+02 0.00000E+00 0

4532 LOCATIONS OF 100000 AVAILABLE ARE REQUIRED TO MAKE A NEW MASTER CONTAINING THE SELF-SHIELDED VALUES

NO NUCLIDES IN YOUR PROBLEM HAVE BONDARENKO FACTOR DATA'*BONAM4 WILL COPY FROM LOGICAL 11 TO LOGICAL 1

COPY 1001 HYDROGEN FROM LOG 11 TO LOG 16 BONDARETIKO TRIGGER 0

COPY 1001 HYDROGEN FROM LOG lB TO LOG I BONDARENKO TRIGGER 0

COPY I001 HYDROGEN FROM LOG 16 TO LOG 1 BONDAPREZKO TRIGGER 0
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COPY

COPY

COPY

copy

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

CopY

COPY

CopY

COPY

COPY

COPY

COPY

COPY

COPY

coPY

COPY

COPY

1001

100 1

1001

1001

6012

0012

8016

8016

8016
860,16

14000

24304

25055

28304

40000

82000

90232

92235

92235

92235

92238

92238

92238

HYDROGEN

HYDROGEN

HYDROGEN

HYDROGEN

CAR BON - 12

MAR BOIl- 12

CARBON-I 12

OXYGEN- 16

OXYGEN-1C

OXYGEN-16

OXYGER- 16

OX YGEN- 16

OXYGEN-16

OXYGEN-16

SILICON

CR 1191 WT SS-30

MAIIGA1ESE-55

FE 1192 WT SS-30

NI 1190 WT SE-30

ZIRCONIUM

PB 1288 218NGP

THORIUM-232

Up11 IUM-235

UP1112JIUM-235

UPA-Ni UM-235

URROIUM-238

URAI 0UM-23 38

UOMAN I UMI- 238

FROM LOG 10 TO LOG 1

FROM LOG 18 TO LOG I

FROM LOG 10 TO LOG 1

FROM LOG 18 TO LOG 1

FROM LOG 11 TO LOG 18

FROM LOG 18 TO LOG 1

FROM LOG 18 TO LOG 1

FROM LOG 11 TO LOG 18

FROM LOG 1 TO LOG 1

FROM LOG 18 TO LOG I

FROM LOG 18 TO LOG 1

FROM LOG 18 TO LOG 1

FROM LOG 18 TO LOG 1

FROM LOG 18 TO LOG 1

FROM LOG 11 TO LOG 1

FROM LOG 11 TO LOG 1

FROM LOG 11 TO LOG 1

FROM LOG 11 TO LOG 1

FROM LOG 11 TO LOG 1

FROM LOG 11 TO LOG 1

FROM LOG 11 TO LOG 1

FROM LOG 11 TO LOG 1

FROM LOG 11 TO LOG 18

FROM LOG 18 TO LOG 1

FROM LOG 18 TO LOG 1

FROM LOG 11 TO LOG 18

FROM LOG 18 TO LOG 1

FROM LOG 18 TO LOG 1

BONDARENKO TRIGGER 0

BOHDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENEO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENRO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENRO TRIGGER G

BONDAREFKO TRIGGER 0

BONDARENKO TRIGGER 0

BON8ARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

0
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SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
BASED ON ENDF-B VERSION 4 DATA

COMPITIED FOR NBC 1/27/89
LAST UPDATED

L.M.PETRIE - OPNL

TAPE ID 4321
I•UMBER OF NEUTRON GROURS 27

FIRST THERMAL GROUP 15
TABLE OF CONTENTS

HYDROGEN EGDF/B-IV MAT 1269/THRMIOD02

HYDROGEN ENDF/B-IV MAT 1269/THIN41002
HYDROGEN ENDF/B-TV MAT 1269/THR.M1002
HYDROGEN ENDF/B-IV MAT 1269/THPIO1,00

HYDROGEN ENDF/B-IV MAT 1269/THRM15002
HYDROGEN ENDF/B-IV MAT 1269/THBPM1002

CARBON-DY ENDF/B-IV MAT 1274/THRMI065
CARBON-IS? ENDF/B-TV MAT -274/THRII1065
OXYGEN-DR ENGR/B-TV MAT 127N
OXYGEN-16 ENDF/B-TV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276

OXYGEN-16 ENDF/B-IV MAT 1276

SILICON ENDF/B-IV MAT 1194
CR 1191 WT SS-304 (I/EST) P-3 293K SP-5+4 (42375)'

MASTGANESE-55 ENDF/B-IV MAT 1197

FE 1192 WT SS-304 (I/EST) P-3 293K SP=5+4(42375)'
NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

ZIRCONIUTA ENDF/B-IV MAT 7141
PB 1288 218NGP 042375 P-_ 291K

THOPIUM-l32 ENDF/B-TV MAT 12-9/
UPRA4lIUM-235 ENDF/B-IV MAT 1261
UPRAIIUM-235 ENDG/B-IV MAT 1261

UPATjiUM-238 ENDF/B-IV MAT 1262
URA.IUM-238 ENDF/B-IV T4AT 1262

018/12/NT

NUMBER OF IUCLIDES
NUMBER OF GAT-IA GROUPS
LOGICAL U IT

UPDATED 08/12/RI
UPDATED 08/12/94
UPDATED 08/12/q4
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 06/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94

UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/91
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94

ID
ID
I D
ID
ID
ID
ID
ID
ID
ID
ID
IfD

ID
I E
I '
ID
IfD
ID
ID
ID
If'
ID
ID
ID
TD

ID

20

I001001
4001 l001
7001001
7001001
9001001

1006012
3006012
1(08016
30'18016
4008016
5008016
7008016
9008016
3014000
8024 3IC 4
81125055

8026304
8028304
1040000
6082000
3090212
1092135
30922135
1092238
3092238

TAPE COPY USED 0 I/O'S, AND TOOP 0. 17 SECONDS
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-IQ ARPAY HAS I ENTRIES.

(0 ARRAY HAS 9 ENTRIES.

IQ ARRAY HAS 12 ENTRIES.

SELECT S6 IJUCLIDES FROM THE MASTE? LIBFARY ON LOGICAL 1
0 NUCLIDES FROM THE WORKING LIBRARY Ol LOGICAL 2
H NUCLIDES FROM THE WORKINIG LIBSARY O LOGICAL 3

TO CREATE THE NEW WORKING LIBRARY ON LOGICAL 4

6 RESONANCE CALCULATIONS HAVE BEEN REQUESTED
-1 OUTPUT OPTION FOR AMPS FORMATTED CROSS SECTION DATA

2001 MAXIMNUM NUMBER OF RESONANCE MESH INTERVALS
2 ORDER OF RESONANCE LEVEL PROCESSING

THE STORAGE ALLOCATED FOR THIS CASE IS 100000 WORDS

2Q ARRAY HAS 26 ENTRIES.

3Q ARRAY HAS 90 ENTRIES.

40 ARRAY HAS 26 ENTRIES.

GENERAL INFORMATION CONCERNING CROSS SECTION LIBPAPY
TAPE IDEIITIFICATION NUTIBER 4321

NUMBER OF NUCLIDES ON TAPE 26
SUMBER OF NEUTRON ENERGY GROUPS 27
FIRST THERMAL NEUTRON ENERGY GROUP 15
NUMBER OF GAM4A ENERGY GROUPS 0

DIRECT ACCESS UNIT NUMBER 9 REQUIRES 117 BLOCKS OF LENGTH 1680 WORDS
USDRN TARE 4321

SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
BASED ON ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89
LAST UPDATED

L.M. PETRIE - ORNL
0S8/12/94

NUCLIDES FROM NSDRN TAPE
1 HYDROGEN ENDF/B-IV MAT 1269/THRMI0E2
2 HYDROGEN ENDF/B-IV MAT 1269/THRP41002
3 HYDROGEN ENDF/B-IV MAT 1268/THP141002
4 HYDROGEN ENDF/B-IV MAT 1269/TH8RM1002

5 HYDROGEN ENDF/B-IV MAT H269/THRNMI02
6 HYDROGEN ENDF/B-IV MAT I269/THRMIHO02
7 CARBON-12 ENDF/B-IV MAT 1274/THP4R1065
8 CARE.ON-12 EUDF/B-IV MAT 1274/THPI41R65
9 OXYGEN-16 ENDF/B-IV MAT 1276

10 OXYGEN-16 ENDF/B-IV MAT 1276
11 OXYGEN-16 ENDF/B-IV MAT 1276
12 OXYGEN-l6 ENDF/B-IV MAT 1276
13 OXYGEN-16 ENDF/B-IV MAT 1276
14 OXYGEN-16 ENDF/B-IV MAT 1216
15 SILICON ENDF/B-IV MAT 1 194
16 CR 1191 WT S-S3O4 (1/EST) P-3 293K SP=5+4(42375)'
17 MAJ.GANESE-55 ENDF/B-IV MAT 1197
18 FE 1592 ST SS-3H4(1/EST) R-3 293K SP=5+4(42375)'
19 NI 1190 ST SS-304 (1/EST) P-3 293K SP=5+4(42375)'
2 ZIRCONIUM ENDF/B-IV MAT 7141
21 PB 1246 18NGP 042375 R-3 293K
2 THOPIU11I-232 ENDF/B-IV MAT 1296
23 UPFAIIUM-235 EEDF/R-IV MAT 1261

4 UAN .IIUm-235 ENDF/B-IV MAT 1201
25 URAMNI UM-338 ENDF/B-IV MAT 1262
26 UPj•.ItIUM-238 ENDF/B-IV MAT 1262

UPDATED 08/12/94
UPDATED 08/12/04
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/19/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/O4
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED SB/1I/H4
UPDATED 08/12/94
UPDATED 08/12/94

1001001
30010121

40010 1
5 00 100C,1
7001001

1006012

3006012
1008016
3008010
4008016
5008016
7008016
9008016
301400,0
8024304
8020555
80263',4
8028364
1040001
60820(0
3090232
1092235
3092235
1092238
3092238

HYDROGEN ENDF/B-IV MAT 1269/THP211002

HYDROGEN ENDF/B-TV MAT 1269/THP4/1002

HYDROGEN ENDF/B-IV MAT 1269/THP41002

H6DROGEN ENDF/B-IV MAT 1269/THPJ-11002

HYDROGEN ENDF/B-IV MAT 1269/THRM1002

HYDROGENI ERDF/B-IV SlAT 1266/THRMIHE02

CARBON-12 ENDF/B-IV MAT 1274/TH6941065

CAPBON-12 ENDF/B-IV MAT 1274/T4HPD2-11105

OXYGEN-10 ENDF/B-IV MAT 1276

NAC International

UPDATED 08/12/94 1001001
PROCESS NU4BER 11207 IS AT

UPDATED 08/15/94 3001001
PROCESS NUMBER 1007 IS AT

UPDATED 08/12/94 4001001
PROCESS NUMBER 1007 IS AT

UPDATED 08/12/94 5001001
PROCESS NUMBER 1007 IS AT

UPDATED 08/12/94 7001001
PROCESS NUMBER 1007 IS AT

UPDATED 08/12/94 9001001
PROCESS NUMBER 1007 IS AT

UPDATED 08/12/94 1006012
PROCESS NUMBER 1007 IS AT

UPDATED 00/12/94 3006012

PROCESS NUMBER Y1007 IS AT

UPDATED 08/12/94 1008016
PROCESS NUMBER 1007 IS AT

TEMPERATURE=
TEMPERATURE=

TEMPERATURE=
TEMFERATURE=

TEMPERATURE=
TEMPERATURE=

TEMPERATURE=
TEMPERATURE=

TEMPERATURE=
TEMPERATURE=

TEMPERATURE=
TEMPER.ATURE=

TEMPERATURE=
TEMPERATURE=

TEMPERATURE=
TEMPEPATURE=

TEMPERATURE=
TEMPERPATURE=

293. 00
293.00

?93.(00293.1)0

293.00'

293.00
293.00

293.00
292.00

293. C0

2q3. 00

293, 00
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OXYGEN-IC ENDF/B-IV IAT 1276

OXYGEN-16 ENDF/B-IV MAT 1276

OXYGEN-16 ENDF/B-IV MAT 1276

OXYGEN-16 ENDF/B-IV -TAT 1276

OXYGEN-16 ENDF/B-IV MAT 1276

SILICON ENDF/B-IV MAT 1194

CR 1191 WT SS-304 (1/EST) P-3 293K SP=5+4 (42375)'

MA'IGAI.ESE-55 ENDF/B-IV MAT 1197

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS

RESONANCE DATA FOR THIS NUCLIDE

UPDATED 08/12/94 3008016
PROCESS NUMBER 1007 IS AT

UPDATED 08/12/94 4008016
PROCESS NUMBER 1007 IS AT

UPDATED 08/12/94 5008016
PROCESS NUMBER 1007 IS AT

UPDATED 08/12/94 702U8016

PROCESS NUMBER 1207 IS AT

UPDATED 08/12/94 9008016
PROCESS NUMBER 10)07 IS AT

UPDATED 08/12/94 3014000
PROCESS NUMBER 1007 IS AT

UPDATED 08/12/94 8024304
PROCESS NUMBER 1007 IS AT

UPDATED 098/12/94 8025055

0.0000E+00

TEMPERATUPE'
TEMPERATURE=

TEMPERATURE=
TEMPERATURE-

TEMPERATURE-
TEMPERATURE-

TEMPEP-ATUREF
TEMPERATURE=

TEMPERATURE-
TEMPEPATURE-

TEMPERATURE-
TEMPERATURE-

TEMPERATURE=
TEMPERATUP E=

TEMPEPATURE'

293.00
293.00

293.00
293.00

293.00

293.00

293. 00

293.00
293.00

293.00
0.00

293.00
293.00

293.00

MASS NUMBER (A) 54.468 TEMPERATURE(KELVIN) = 293.000

POTENTIAL SCATTER SIGMA = 2.590 LUMPED NUCLEAR DENSITY = 1.7363295E-03

SPIN FACTOR (G) 14.448 LUMP DIMENSION (A-BAR) = 0. r000000E+02

INNER RADIUS = 0.0000000E+00 DAINCOFF CORRECTION (C) = 0.O000000E+00

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODEPATOR-I = 55.845 SIGMA(PER ABSORBER ATOM)= 3.4663022E+02

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

14A2S OF MODERATOR-2 = 55.925 SIGPIA(PER ABSORBER ATOM)= 1.2557598E+02

MODERATOR-2 WILL BE TREATED BY THE NOPDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A 0-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=1.00090

GROUP RES ABS RES PISS RES SCAT
H -5.518708E-04 0.000000E+00 -3. 9441H9E-01
9 -2.797903E-03 0.0000OOE+00 -2. 934716+00

I0 -3.291452E-01 0. 000000E+00 -3.820262E+21
11 -2. 680562E+00 0. 00000E+00 -I.159996E+02

EXCESS RESONANICE INTEGRALS

RESOLVED

ABSORPTION 3. 33719E+00
FISSION 0.O0000E+00

FE 1192 WT SS-204 (I/EST) P-3 293K SF=R-4(42375)

NI 1190 WT SS-304(1/EST) P-3 293K SP-5+4(423757'

ZIRCONIUM ENDF/B-IV MAT 7141

PB 1288 2161GP 042375 P-3 293E

THORIUM-232 ENDF/B-IV MAT 1296

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAP. IS 0.0OOOE

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 230.040 TEMPE

POTENTIAL SCATTER SIGMA = 10.150 L.104PE

PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 6026304 TEMPERATURE-
PROCESS NUPIBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 8029t04 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE-

UPDATED 08/12/94 1040000 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 09/12/94 0082000 TEMPERATURE-
PROCESS NU4BER 10(7 IS AT TEMPEPATUPE-

UPDATED OR/12/94 3090232 TEMPEPATURE=

293.00

'93. 00

293.00

293.00
293.00

293. 00
293.00

293.00

293. 00

ERATURE (ELVIN)

ED NUJCLEAR DENSITY

SPIN FACTOR (G) = C66..672 LUMP DIMENSION (A-BAR)

lINNER RADIUS = 0.00f02002E+00 DAIICOFF CORRECTION (C)

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-i 1.009 STGMA(PER ABSORBER ATOM)=

MODERATOR-i WILL BE TREATED BY THE (OGELHEIM INTEGRAL METHOD.

293.000

= 5.3153303E-04

- 0.0000000E+00

- 0.0ff00000E+00

2.5601689E+03
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MASS OF MODERATOR-2 13.617 SIGMA(PER ABSORBER ATOM)= 5.sq51794E+02

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONAINCE MATERIAL WILL BE TREATED AS A S-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING-I ."0000

GROUP PES ABS RES FISS RES SCAT
3 -I.537700E-NY 0.0-0,ijCE+_ -1.274133E-02

S0 -9.584lIE-D2 S.000000E+YS -5.1SS06E-Sl
11 -1.7245R3E+00 0.00N000E+P0 -2.284316E+00
12 -5.948q36E+C0 0.O0000GE400 -9.034661E+00
13 -I.168305E+01 0.000NDNE+D0 -1.439534E+00

EXCESS RESONANICE INTEGRALS

RESOLVED

ABSORPTION 5.75991E+01
FISSION U. OUOYES+00

URANIUM-235 ENDF/B-IV MAT 1261 UPDA

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS 0.000E+S0

RESONANCE DATA FOR THIS NUCLIDE

SlASS NUMBER (A) = 233.025 TEMPERATU

POTENTIAL SCATTER SIGMA = 11.500 LLU4PED NU

PROCESS NUMBER S007 IS AT TEMPERATURE=

ATED 08/12/94 1092235 TEMPERATURE-

293.00

293.00

RE(KELVIN)

(CLEAR DE4NSITY

293. 0,0

2.7220073E-04

SPIN FACTOR (G) = 15171.100 LUMP DIMENSION (A-BAN) = O.O000000E+00

INN'ER RADIUS = 0.0O00000E+00 DANICOFF CORRECTION (C) - O.0O00000E+00

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I = 1.006 SIGMA(PER ABSORBER ATOM)= 4.1345737E+03

MODERATOR-I WILL SE TREATED BY THE N(IDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-? = 23.697 SIGMA(PER ABSORBER ATOM)= 5.2259916E+02

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A S-DIMENSIONAL OBJECT.

VOLU14E FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=I.00000

GROUP SES ABS RES FISS RES SCAT
12 -I. 582050E+Y -H.5 4359E-0I -4.0 85827E-02
13 -5.2E26KlE'0N -2.581354E+0Y -1.113858E-01
14 -3.765349E+10 -2.255217E+00 -2.806130E-02
15 -1.919H43E-04 -1.459450E-04 1.329683E-06

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.15993E+G2
FIOIGI . - R'54E+Y2FISSION 1.28c6,E2

PROCESS NUMBER 1007 IS AT TEMPERATUNE=

URANIUM-235 ENDF/B-IV MAT 1261 UPDATED 08/12/94 3092235 TEMPERATURE-

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAN. IS O.OOOOE+O0

RESONANCE DATA FOR THIS NUCLIDE

MASS 1IUMBEP (A) = 233.025 TEMPERATURE(KELVIN) 293.000

POTENTIAL SCATTER SIGMA = 11.500 LUMPED NUCLEAR DENSITY - 5.110574 9E-Y5

SPIN FACTOR (G) = 15171.100 LUMP DIMENSION (A-BAR) = Q. D00YO0E+Y0

INNER RADIUS = 0.OO00000E+O0 DANCOFF CORRECTION (C) = 0. 000000E+O0

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODEPATOR-I 1.008 SIGMA(PER ABSORBER ATOM)= 2.65Y6P97E+04

MODEPATOP-I WILL BE TREATED BY THE INOPDHEIM INTEGRAL METHOD.

MASS OF MODEPRATOR-? 13.9"0 SIGMA(PER ABSORBER ATOM)= R.262501lE+03

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A O-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LLFP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=1.0O00G

GROUP RES ASS RES FISS RES SCAT
12 -2.34 405(E-i -1.48 2000'E-Y1 -. 240554E-03

293.00

293.00
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13 -8.44l902E-01 -4.lR2SBOE-R)l -l.:9,7475E-02
S4 -S.931022E-Rl -3.5B3517E-n -4.47619E-03
SR -0.24555RE-0R -4.74E152E-U S.55ERE-OH8

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.2514E+US
FISSION1 l.34455E+0 2

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

203.00URANIIUM-238 ENDF/B-IV MAT 1262 UPDATED 08/12/94 1092238 TE

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS U.OO00E+O0

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 236.006 TEMPERATURE(KELVIN) = 293.000

POTENTIAL SCATTER SIGMA = 10.599 LU4PED N.UCLEAR DENSITY = 1.09554EII

SPIN FACTOR (G) = 65b.527 LU4P DIMENSION (A-BAR) = S.00000010

INNER RADIUS = 0. 0SOSOSOE+nO DANCOFF CORRECTION (C) = 0. 0000800

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-S 1.O8 SIGMA(PER ABSORBER ATOM)= 1.027H860E+03

MODERATOR-S WILL BE TREATED BY THE NORI'HEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 = 22.105 SIGMA(PER ABSORBER ATOM)- 1.2047719E+02

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A 0-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDINC=I.00000

GROUP RES ABS RES FISS RES SCAT
S -5.6H70995E-03 0.0( 0OE+00 -. 071562E-12

10 -2.582614E-01 -l.776290E-O6 -1.805436E+00
11 -5.71S295E+00 0.O0O000E+00 -1.704868E+01
12 -3.260907E+01 O.ODOOSES+00 -3.853433E+01
13 -4.12H983E+0S 0.OOO0E+R0 -1.360831E+01
14 -7.897S2E+01 S.O0OOO0E+00 -4.6001488E00
15 -5.014865E-0H8 0.0000SSE+0 9.319286E-08

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 8.34181E+01
FISSION 5.30689E-04

EMPERATURE-

-03

+50

,+00

UPAIIIUM-238 ENDF/B-IV MAT E262 UPS)

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS 0.0001E+00

RESONANCE DATA FOR THIS NUCLIDE

MASS NUM-IBER (A) = 23C.006 TEMPERAT

PROCESS NUMBER 1007 IS AT TEMPERATURE=

ETED 08/12/94 3002238 TEMPERATURE-

293. 0O

293. Of,

URE (KELVIN) R3q Ono

POTENTIAL SCATTER SIGMA = 10.599 LUMPED INUCLEAR DENSITY = 3.7187583E-06

SPIN FACTOR (G) = 050.527 LUMP DIMENSION (A-BAR) = 0.0DOOOOOOE+00

I15EF RADIUS = S.O0OGOGOOE+ 00 SDASCOFF CORRECTION (C) = 0.0S00000E00

THE ABSORBER WILL BE TREATED BY THE NOROHEIM INTEGRAL METHOD.

MASS OF MODERATOR-S 1.00C- SIGlIAIPER ABSORBER ATOM)= 3.E593247E+05

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 13.944 SIGMA(PER ABSORBER ATOM)= 8.R631718E+04

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A 0-DIMENSIONAL OBJECT.

VOLU14E FRACTION OF LU14P IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=S.00000

GROUP RES ABS RES FISS RES SCAT
q -1.45P85R6E-S 0. 000000E+0E -1.704402E-04

55 -0. E78S75E-04 -4.3839SE-0S -0. 3041S1E-03
11 -5.002 58E-O2 0.00OSO101)E+ 0I -S. (43915E-01
15 -5.565513E-01 0. 0509010+00 -0. E64960E-0S
15 -6.1091141E-01 S.O00000EE0 -2.017003E-01
14 -1. .94999REO0 S. 00E000E V -0 6. 41535E-02
15 -3.734067E-09 0. 000U00E-00 2.032041E-09

EXCESS RESONANICE INTEGRALS
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ABSOP.FTIC1N 2.70632E+02
FISONR'! 5. 33689E-04

January 2015

PROCESS IUMBER 1007 IS AT TEMPEPJf.TURE= 293.00
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THIS XSSDPN WORKING TAPE WAS CREATED 05/16/03 AT 11:02:33
THE TITLE OF THE PARENT CASE IS AS FOLLOWS
SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY

BASED ON EDDF-B VERSION 4 DATA
COMPILED FOR NRC 1/27/R9

TAPE ID 4321
NUMBER OF NEUTRON GROUPS 27
FIRST THERMAL GROUP 15

TABLE OF CONTENTS
HYDROGENI ENDF/B-IV MAT 1269/THRM]0102
HYDROGEN, ENDF/B-IV MAT 1209/THRI1002
HYDROGEN ENDF/B-IV M-AT 1269/THRI1002
HYDROGEN ENDF/B-IV 14AT 1269/TRH ,1 002
HYDROGEN ENDF/B-IV MAT 1269/THPMI002
HYDROGEN ENDF/B-IV MAT 1269/THPMI002
CARBON-lU ENDF/B-IV MAT 1274/THPIl065
CARBON-12 ENDF/B-IV MAT 1274/THP.1065
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MIAT 1276
OXYGENI-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276
SILICON ENDF/B-IV MAT 1194

CR 1191 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'
MAO'GAD1ESE-55 ENDF/B-IV -AT 1J197

FE 1192 WT SS-304 (/EST) F-3 2-3W 5P=514(42375)'
N]I 1190 NT SS-304(ChEST) 8-3 293K SP=5+4(42371)

ZIRCONIUM ENDF/B-IV MAT 7141
PB 1288 2UINGP 042375 P-U 2936

THORIUM-232 ENDF/B-IV MAT 1216
UP.ANIUN-235 ENDF/B-IV MAT 1261
URANIIUM--235 ENDF/B-IV MAT 1261
URAOIIUM-238 ENDF/B-IV MAT 1262
URANIUM-238 ENDF/B-IV MAT 1262

NUMBER OF NUCLIDES
NUMBER OF GAMMA GROUPS
LOGICAL UNIT

UPDATED 08/12/64
UPDATED 08/12/94
UPDATED 08/12/93
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 01/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 018/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94

I D
ID
I D
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
I1
1D
ID
ID
ID
ID
ID
ID

ID

26

0

3001001
4001001
500•1001

7001001
9001001
1006012
3006012
1005016

3005111
4046016

5006016
7008010
9008016
3014006
8024384
60250(55
41326301
6(128304

104(000D
6082000
3090232
1092235
3092235
I1C6 92 368
31092238

TAPE COPY USED 0 I/O'S, AND TOOK 0.11 SECONDS
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PROGRAMI VERIFICATION INFOPRMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000009

CREATION DATE: 03/08/96

VOLUME: Eng

LIBRARY: M:\SCALE43\WINNT\EXE

PRODUCTION CODE: KENOVA

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 05/16/03

TIME OF EXECUTION: 11:02:37
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LWT WITH GA IFM

* .. NUMERIC PASIIETERS

.*. TME MNK<IMUM PROBLEM TIME (MIN)I

TEA TIME PEE GENERATION (MIN) 5.00

GEN NUMBER OF GENERATIONS 803

1NPG NUMBER PEE GENERATION 1000

NSK NUMBEE OF GENEP.ATIOIIS TO BE SKIPPED 3

BEG BEGINNING GENERATION NUMiER 1

RES GENERATIONS BETWEEN CHECKPOINTS 0

*-'ID NUMBER OF EXTPRA 1-D CROSS SECTIONS 1

EBK NIEUTRON BANK SIZE 1025

"'NB EXTPA POSITIONS IN NEUTRON BANK N*

NFB FISSION BANK SIZE IS00

FB EXTPRA POSITIONS IN FISSION BANK 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000

WTH WEIGHT HIGH FOE SFLITTING 3.0000

WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

RND STARTING RANDOM NUMBER BB827100001

NB8 NUMBER OF D.A. BLOCKS ON UNIT 8 2500

NL8 LENGTH OF D.A. BLOCKS ON UNIT 8 512

* ADJ MODE OF CALCULATION FORWARD

INPUT DATA WRITTEN ON RESTART UNIT NO

BINARY DATA INTERFACE YES
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LWT WITH GA IFMI-

LOGICAL PARAMETERS

RUN

FLX

SMU

MKU

CKU

FMU

MKH

CKH

FMH

HHL

ASI

XS2

XAP

PKI

PID

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT UIrMBEP

PRINT FISS PROD MATRIX BY UNIT NUM-BER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMIBEE

PRINT FISS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT 1-D MIXTURE X-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE ANIGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA I-D CROSS SECTIONS

YES

NO

NO

110

NO

NO

NO

NO

NO

1O

NO

NO

NO

NO

NO

NO

PLT

FDN

NUB

MKP

CEP

E1MP

MKA

CKA

FMA

HAL

FAR

GAS

PAý.;

PWT

POM

BUG

TRK

PLOT PICTURE MAP(S) NO

COMPUTE FISSION DENSITIES NO

COMPUTE NU-BAR & AVG FISSION GROUP YES

COMPUTE MATRIX K-EFF BY UNIT LOCATION NO *

COMPUTE COFACTOR E-EFF BY UNIT LOCATION 110

PRINT FUSS PROD MATRIX BY UNIT LOCATION NO ÷

COMPUTE MATRIX K-EFF BY ARRAY NUMBER NO

COMPUTE COFACTOR K-EFF BY ARRAY NUMBER NO

PRINT FISS PROD MATRIX BY ARRAY NUMBER NO

COLLECT MATRIX BY HIGHEST ARRAY LEVEL NO

PRINT FIS. AND ABS. BY REGION NO

PRINT FAR BY GROUP NO0

PRINT XSEC-ALBEDO CORRELATION TABLES NO

PRINT WEIGHT AVERAGE ARRAY NO

PRINT INPUT GEOMETRY NO

PRINT DEBUG INFORMATION NO

PRINT TRACKING INFORMATION NO

PARAMETER INPUT COMPLETED

........ 0 IO'S WERE USED READING THE PARAMETER DATA ........

. .. . ..'****DATA READING COMPLETEDS. ..
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LWT WITH GA IS4"

UNIT
"N4MBER

VOLUIE
NAMEDATA SET NAME

XSC

ALB

WTS

SKT

BIlN

PST

LIB

14

79

80

16

95

95

4

D:t\-j r\Lw\GAIFM\CrIt\DAMAGED\gaifm_173ps_00

M:\NsCae43U\DATALIB\FT79FrO't1

N: \scale43\DATALIB\FTStJFL)O1

UNKINOWN

I: \zjr\Lwt\GAIFM\Csrit\DANAGED\gaifm_173ps_00

D: \zjr\Lwt\GAIFM\Crit\DAMAGED\gaifm_173psS00

Dt \\zjr\Lwt\GAIFM\Crit\DAMAGED\gaifm_173psU00

D:\zjr\Lwt\GAIF M\Crit\DAMAGED\gaifm_173ps_00

UNRKNOWN)

UNKIGOWH

UNIT FUNCTION

MIXED CROSS SECTIONS

INPUT ALBEDOS

INPUT WEIGHTS

WRITE SCRATCH DATA

BINARY INPUT DATA

READ RESTART DATA

INPUT AMPX WORKING LIBRARY

INPUT DATA DIRECT ACCESS

SUPER GROUPED DIRECT ACCESS

XSEC MIXING DIRECT ACCESS

........ 0 IO'S WERE USED PREPARING INPUT DATA ........

CROSS SECTIONS READ FROM THE AMPX WORKING LIBRARY ON UNIT

0
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LWT WITH GA IFM

MIXING TABLE

NUMBER OF SCATTERING ANGLES - 2
CROSS SECTION MESSAGE THRESHOLD -F3.E-05

MIXTURE =
NUCLI DE
1001001

08e112/94
1000012

08/12/94
1908'016

0812/94
1540000

08/T2/94
1092235

08/12/94
1092238

08/12/94

MIXTURE =
NUCLIDE
3001001

08/12/94
3006012

08/12/94
3008016

08/12/94
3014000

08/12/94
3090232

08/12/94
3092235

08/12/94
3092238

08/12/94

MIXTURE =
NUCLIDE
4001001

08/12/94
4008016

08/12/94

MIXTURE =
NUCLIDE
5001001

08/12/94
9008016

08/12/94

MIXTURE =
INUCLIDE
6082000

08/12/94

MIXTURE =
NUCLIDE
7001001

08/12/94
7008010

08/12/94

MIXTURE =
NUCLI DE

'024304
08/12/94

8025055
08/12/94

9026304
08/12/94

8028304
08/12/94

MIXTURE =
NUCLIDE
9001001

08/12/94
9008016

08/12/94

ATOM-DENIS.
9.52201E-02

1.08398E-04

2.27549E-02

6.21447E-03

2.72201E-04

1.09554E-03

3
ATOM-DENS.

6. 67692E-02

3.71616E-02

3.34727E-02

3.16038E-03

5.31533E-04

5.11957E-05

3.71876E-06

4

ATOM-DENS.
0.67692E-08

3.33840E-06

5
ATOM-DENS.

6.67692E-06

3.33846E-06

DENSITY(G/CC)
WGT. FPAC.

4.23959E-92

9.91120E-04

2.77235E-01

4.31923E-01

4.87476E-02

1.98707E-01

DENSITY(G/CC)
WGT. FPRAC.

5.28324E-02

3.50179E-01

4.20302E-01

6.96995E-02

9.68483E-02

9.44366E-03

6.951502E-04

DENSITY(G/CC)
WGT. FPAC.

1.11927E-01

1.80O74E-0-

DENSITY 1G/CC)
WGT. FRAC.

1.11927E-01

8.88074E-01

= 2.1794
ZA AWT

1001 1.0077

e000 12.0001

8901 15.9904

40000 91.2196

92235 235.0441

92238 238.0510

= 2.1146
ZA AWT

1001 1.0077

6000 12.0001

8016 15.9904

14000 28.0853

90232 232.0333

92235 235.0441

92238 238.0510

= 0.99817E-04
ZA AWT

1001 1.0077

0101 19.9904

= 0.99817E-04
ZA AWT

1001 1.0077

8016 15.9904

NUCLIDE TITLE
HYZDROGEN ENDF/B-IV MAT 1269/TH9141002

CARBON-lI ENDF/B-IV MAT 1274 /THPI1 065

OXYGEN-16 ENDF/B-IV MAT 127C

ZIRCONIUM ENDF/B-IV MAT 7141

UPRII1UM-2935 ENDF/B-IV MAT 1261

UPANIIUM-238 ENDF/B-IV MAT 1262

NUCLIDE TITLE
HYDROGEN ENDF/B-lV MAT 1269/THRMIO02

CARBON-12 ENDF/B-IV MAT 1274/THPM1065

OXYGEN-l6 E0DF/B-IV MAT 1276

SILICON ENDF/B-IV MAT 1194

THORIU4-232 ENDF/B-IV MAT 1296

URANIIUM-235 ENDF/B-IV MAT 1261

UP0Iý004-228 ENDF/B-IV MAT 1262

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/TH811002

OYGE20-1- ENDF/B-IV MAT 1276

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THPM1002

OXYGEN-16 ENDF/B-IV MAT 1276

DUCLIDE TITLE
PB 1288 218NGP 042375 P-3 293K

NUCLIDE TITLE
HY9DROGEN ENDF/B-lV MAT 1269/THPR40102

OXYGEN-1 r E61DF/B-IV MAT 1276

NUCLIDE TITLE
CR 1191 WT SS-304(1/ESTI P-3 293K SP=5+4(42375)'

MANIGAIIESE-55 ENDF/B-IV MAT 1197

FE 1192 W1T SS-304(1/EST) P-3 293K SP=594(42375)'

NI 119n WT SS-304(1/EST) P-3 293K 0P=5+4(42375)'

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THRMI002

OXYGEN-10 ENDE/B-IV I4AT 1276

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

6 DENSITY(G/CC) = 11.344
ATOM-DENS. WGT. FPAC. ZA AWT

3.29690E-02 1.00000E+00 82000 207.2100

7
ATOM-DENS.

6.86792E-06

3.33846E-06

ATOM-DENS.
1.74286E-02

1.73633E-03

5.93579E-02

7.72070E-03

9
ATOM-DENS.

6.67692E-02

3.33846E-02

DENSITY (G/CC)
WHT. FPAC.

1.11927E-01

8.83074E-01

DENSITY(G/CC)
WGT. FPRAC.

1.90000E-01

1.99999E-02

0.95000E-01

9.50001E-02

DENSITY(G/CC)
WHT. FPAC.

1.11927E-01

0..880074E-01

= 0.99417E-04
ZA AWT

1001 I . 0077

- 7. 9200

ZA AWT
24000 51.9957

25055 54.9379

20000 55.9447

28000 50.6872

= 0.99817
ZA AWT

1001 1.0077

8016 15.9904

10001001
200110:1 1
40010'C01
50':'1001

70 ('10121
9001001'

11' 0 0012
30(06012
101)31) 18

HYDROGEN

HYDPOGEII

HYDROGEN
OYDROGENJ

CARBON- I
CARBON-1- 2
OXYGEN- 16

ENDF/B-IV MAT IS 9/T02,'11002
ESDF/- IV MIAT 1 69/THPI'1Y 02
EIDF!/B-IV MAT - 2 69 /THP1410o2
EIDF/B- IV MAT 1 69 /THPM100Y
E11DF/P-1V 1Y.T 1'9 T THPRM1002
EDF/B- IV FIAT 1 9L/TOHEM100C
ENF/F- IV MAT 12 74/THPRlIC065
6NDF/B-IV MAT 12 74/THPM10865
ENDF/B -I MAT 127C

UPDATED 98/12/94
UPDATED 0x/12/34
UPDATED 08/12/94
UPI ATED 09/12/q4
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
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3008016 OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94
4008016 OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94
5008016 OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94
7008016 OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/q4
9008016 OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94

3014000 SILICON ENDF/B-IV MAT 1104 UPDATED 08/12/94
E024304 CR 1191 WT SS-304(I/EST) P-3 293K 10-5+4(42375)' UPDATED 08/12/94
9025055 M4ATIGAI.ESE-55 ENDF/B-IV MAT 1197 UPDATED 08/12/94
820C304 FE 1192 WT SS-304 (I/EST) P-3 293K SP=5+4(42371)' UPDATED 08/12/94

02083104 NI 1109 WT SS-3204 (/EST) P-3 212 SP=9+4(42375)' UPDATED 08/12/94

1040090 ZIRCONIUM EN0DF/B-IV MAT 7141 UPDATED 08/12/94
0020,00 PB 1298 218NG1 042375 P-3 2930 UPDATED 08/12/94

309/232 THO0IUM-232 ENDF/B-TV 1AT 1296 UPDATED 08/12/94
1092235 UP-AIIUM-235 ENDF/8-TV MAT 1261 UPDATED 08/12/94

3092235 UR.AN4IUM-235 ENDF/B-IV MAT 1261 UPDATED 08/12/94
10192238 UA'IUM-238 ENDF/B-IV MAT 1262 UPDATED 08/12/94

3092238 UA4NIUM-238 ENDF/B-IV MAT 1262 UPDATED 08/12/94

2 TRANSFERS FOR MIXTURE 1 WERE CORRECTED FOR BAD MOMENTS.

2 TAN•SFERS FOR MIXTURE 3 WERE CORRECTED FOR BAD MOMENTS.

2 TRANOSFERS FOR MIXTURE 4 WERE CORRECTED FOR BAD MOMENTS.

2 TRANSFERS FOR MIXTURE 5 WERE CORRECTED FOR BAD MOMENTS.

2 TRANSFERS FOR MIXTURE 7 WERE CORRECTED FOR BAD MOMENTS.

1 TRAINSFERS FOR MIXTURE 9 WERE CORRECTED FOR BAD MOMENTS.

........ 0 IO'S WERE USED MIXING CROSS-SECTIONS ........

1-D CROSS SECTION ARRAY ID NUMBERS
1 2002 1452 27 18 1018

........ 0 IO'S WERE USED PREPARING THE CROSS SECTIONS ........

KENO MESSAGE NIUMBER K5-222

KENO MESSAGE NUMBER K5-222

KENO MESSAGE NUMBER K5-222

0ENO MESSAGE NUMBER K5-222

KENO MESSAGE NUMBER K5-222

EENO MESSAGE NUMBER K5-222
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... ADDITIONA INFO.ATI................... - .... . ....... . ....................... . ... .............

.÷. ...... ADDITIONAL INFORM4ATION ..... ..."*

NUMBER OF ENERGY GROUPS

SO. OF FISSION SPECTRUM SOURCE GPOUP

NO. OF SCATTERING AN"GLES IN XSECS

ENTRIES/INEUTRON IN THE NEUTRON BANK

ENTRIES/NEUTRON IN THE FISSION BANK

NUMBER OF MIXTURES USED

NUMBER OF BIAS ID'S USED

NUMBER OF DIFFERENTIAL ALBEDOS USED

TOTAL INPUT GEOMETRY REGIONS

NUMBER OF GEOMETRY REGIONS USED

LARGEST GEOMETRY UNIT NUMBER

LARGEST ARRAY NUMBER

27

17

10

U

15

I5

USE LATTICE GEOMETRY

GLOBAL ARRAY NUMBER

NUMBER OF UNITS IN THE GLOBAL X: DIR.

NUMBER OF UNITS IN THE GLOBAL Y DIR.

NUMBER OF UNITS IN THE GLOBAL Z DIR.

USE A GLOBAL REFLECTOR

USE NESTED HOLES

NUMBER OF HOLES

MAXIMUM HOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAXIMUM ARRAY NESTING LEVEL

0

o

YES

NO

14
NO

0

Uý

#X BOUNDARY CONDITION MIH -X BOUNDARY CONDITION MIR -÷

1Y BOUNDARY CONDITIONI MIR -Y BOUNDARY CONDITION MIR

+Z BOUNDARY CONDITION MIR -Z BOUNDARY CONDITION MIR
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.........

...... SPACE ANID SUPEBGROUP INFOPIMATION ... .

I C1 0 WORDS IS THE TOTAL SPACE AVAILABLE.

30C17 WORDS WERE USED FOB NON-SUPERGROUP STORAGE.

69383 WORDS OF STORAGE ABE AVAILABLE FOR SUPERGROUPED DATA.

99796 WORDS OF STORAGE ARE AVAILABLE FOR CONSTRUCTING THE SUPERGROUPS.

69323 WORDS OF STORAGE ARE AVAILABLE TO EACH SUPERGROUP.

1022 WORDS ARE NEEDED FOR THE LARGEST GROUP.

31855 WORDS OF STORAGE IS SUFFICIENT TO RUN THIS PROBLEM.

43309 WORDS OF STORAGE WILL ALLOW THE PROBLEM TO RUN WITH ONE SUPERGROUP.

43680 WORDS OF STORAGE WILL BE USED TO RUN THIS PROBLEM.

STARTING ENDING 'SEC ALBEDO TOTAL
SUPERGROUP GROUP GROUP LENGTH LENGTH LENGTH

1 1 27 H591 0 1-2632

.. . . . . . .. . . . . ... -. . . . . . . . . . . . - - .. ..I . . . . . . .. .

........ 0 IO'S WERE USED IN SUPERGROUPING ........

........ 0 IO'S WERE USED LOADING THE DATA ........
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GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

REGION
MEDIA BIAS
N111 ID

- NO BASKET

UNIT I

TRIGA/RERTR FHU

1

2

3

4

CYLINDER

CYLINiDER

CYLINDER

CYLINDER

4

8

1

1

1

1

R.Af r1 US

PAD0US

RADI US

5.0927 +Z = 28.00

5.3975 +Z = 28.000

5.7277 4Z = 2e.000

.0325 +Z = 28.000

-Z

-Z

-Z

-Z

-28.000

-28. 000

-28.000

-2-. 000

CENTERLINE IS

CENTERLINE IS

CENTERLINE IS

CENTERLINE IS

AT

AT

AT

AT

X

X

X

= 0.000

= 0. 00000

= 0,00000

= 0.00000

YV

0. 00000

0.000000. ''000'0

0.500000

UNIT 2

HTGR FHU - NO BASKET

1 CYLINDER

2 CYLINDER

3 CYLINDER

4 CYLINDER

4

8

1

I

I

I

RADIUS

RADI US

RADI US

PRADIUS

5.7277

6.0325

6.3627

6.6675

+Z

+Z

+Z

+Z

28.000

28.000

28.000

28.('00

-Z

-Z

-Z

-Z

-28.000

-28.000

-28.000

CENTERLINE IS

CENTERLINE IS

CENTERLINE IS

CENTERLINE IS

AT

AT

AT

AT

=0.0050O

= 0.00000

0.00000

= 0.00000

Y

Y

Y

Y

0.00500

0.00000

0.00000

0. 00000

GLOBAL
UNIT 5

ASSEMBLED LWT

1 CYLINDER

HOLE ONUMBER

HOLE NI.4BER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CUBOID

4 1 PRADIUS

1 AT X

2 AT M

S I RADIUS

C 1 FADI US

I 1 F.ADI US

7 1 RADIUS

8 1 RADI US

17. 150

0. 00000

0.00000

Is. 910

33.465

36. 519

49. 223

49.822

+ a = 28.000

Y 6.0325

Y = -6.6675

+Z = 28.000

+Z = 28.000

+Z 28.000

+Z 28.000

+Z = 28.000

-Z

-Z

-Z

-Z

-28. 000

0. 00000

0. ')000

-28. 000

-28.000

-28.000

-28. 000

-28.000

CENTERLINE IS

IS UNIT NUMBIER

IS UNIT NUMBER

CENTERLINE IS

CENTERLINE IS

CENTERLINE IS

CENTERLINE IS

CENTERLINE IS

AT M = 0.000

2

AT X = 0.00000

AT M = 0. 0000

AT X = 0.00000

AT X = 0.00000

AT X = 0.00000

Y- 0.00)00

Y

Y

Y1

Y1

0

0. 00000

0. 00000

0. 00000

0.00000

5 1 :.: = 49.822 -X = -49H822 +Y = 49.822 -Y = -49.822 +Z = 28.000 -Z = -28.000
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VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT REGION

1 5

3
4

4

1

3

4
5
6
-7

GEOMETRY
REGION

1

2
3
4

5
6
7
8

9
1I0
11
12
13
1 4
1 5

VOLUME

4.56283E+03 CM--3
5.62519E+U2 CM'3
6.46283E'+2 -M:' 3
6. 3"619E+On2cG C 3

5.77163E+03 CM"73
6.35659E+OD ,CM'3
7.20SD6ESE0 CM'3

6.9U721E*0i2 cm4,*3

3.75214E+04 CM-3
l.11E74E+04 CM::3

1.34506E+05 CN"3
3.76048E+04 CM-3

1.91631E+05 CM::3

1.04445E+04 CM"3
1.19323E+n5 CMN*3

CUMULATIVE
VOLUME

4.56283E+03 CM-3
5.12535E+03 CMGN3
5.771H3E+03 CMN.3

6.40225E+03 CM 3

D.77163E+03 CM -3
6.4,)225E+C3 CM-3
7.12231E+3 LCM'3
7.82103E+03 CM*3

5.17447E,04 CM-3
C.29122E+04 CM-3
1.9701HE +05 CM:3
2.34623E+05 CM*3
4.26254E+05 CMN3
4.36699E+S05 CM*3
5.56022E+05 CM '3

UNIT USES REGION MIXTURE TOTAL VOLUME

I 1 I 4.56283E+03 CM'-3
2 8 5.61519E+01 CMN'3
3 4 6.46283E+02 CM"3
4 8 6.30619E+0S2 CMN3

1 3 5.771E3E0U3 CM":3

2 8 6.30619E+H-02 CM3
4 7.20604':E+02 CM"'3

4 8 (.q8721E+02 CM"3

U 1 1 4 3.75214E+04 CM"-3

2 8 .1.1674E+04 CM'3
3 6 1.34106E+S05 CM"3

4 8 3.7604HE+04 CMN3
5 7 1.91631E+05 CM 3
6 8 1.04445E+U4 CM' 3

7 5 1.19323E+05 CMN3

TOTAL MIXTURE VOLUMES
MIXTURE TOTA-L VOLUME MASS (G)

I 4.5628H3E+.33 CMN"3 9. 94419E+03
3 5.771E3E+03 CMN"3 1.22050E+04
4 3.88678E+04 CM 3 3.H88167E+00
5 1 . 1323E+05 CM" 3 1 . 19105E+01
6 1.3410EE+05 CM'3 1.52130E+06

7 I.91631E+US CM":3 . 91281E+01
8 6.17393E+04 -MI" 3 4.88975E+05

BIASING IINFOiPIAATICN

A DEFAULT WEIGHT OF 0.500 WILL BE USED FOP, ALL BIAS ID'S.

........ 0 IO'S WERE USED 114 EENO-V BEFORE TRACKING ........

........ 0.00550 MINUTES WERE USED FROCESSING DATA. ........

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE= 1.85864E-52

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED UNIFOPMLY THROUGHOUT THE ENTIRE VOLUME DEFINED BY THE OUTERMOST GEOMETRY CARD.

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNED OFF

1.49067 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME I1 1.50400 MINUTES.
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GENEPATION
GENOEATIO K-EFFECTIVE

KENO MESSAGE 4UMPER K5-132
1 6.83685E-01

KENO MESSAGE NUMBER K5-132
2 .5 0002E-01

KENO MESSAGE NUMBER K5-133
3 7.23529E-01
4 7.41132E-01
5 7.14495E-01
's 7.14133E-01
7 7.15718E-01
8 7.35289E-01
9 7.25221E-01

I0 7.27787E-01
11 7.22119E-01
12 7.488171-01

13 7.24320E-01

14 7.45940E-0I
15 7.16945E-01
16 7.30916E-01
17 6.88560E-01
18 7.26335E-01

19 7.12447E-01
20 7.32608E-01
21 7.24642E-01
22 7.042391-01

23 7.38077E-01
24 7.03708E-01

25 7.20492E-01
26 7.472201-01
27 6.86648E-01

26 7.29513E-01
29 7.28965E-01
30 7.22443E-01
31 7.34518E-01
22 7.42341E-01
53 7.25865E-01
34 7.38221E-01
75 7.32307E-01
76 7.06762E-01

37 7.40806E-01
,8 7.45111E-01

39 7.24951E-01
40 7.23367E-01
41 7.624801-01
42 7.19761E-01
43 6.95096E-01
44 7.06250E-01
45 7.21876E-01
46 7.25800E-01
47 7.10344E-01
48 7.45183E-01
49 7.19422E-01
50 7.31561E-01
51 7.13145E-01
52 7.12367E-01

53 7.25705E-01
54 7.28151E-01
55 7.32886E-01
56 7.27373E-01
57 7.30672E-01
58 7.64964E-01
59 7.10690E-01
65 7.16296E-02
61 7.06627E-01
52 7.37613E-01

63 6.94481E-01
64 7.18.753E-01
65 7.30344E-01
66 7.25085E-01
07 7.056911-01

68 6.95387E-01
65 7.35146E-01
70 6.96014E-01

ELAPSED TIME
MINUTES

WARITI NG .... ONLY
1.51050E+60

WAPRNING .... ONLY
1.52050E+00

WARN ING .... ONLY
1.52567-+00
1.53783E+00
154800E+00
1.55717E+00
1.56633E+00
1.57550E+00
1.58450E+00
1.59367E+00
1.60383E+00
1.613001+00
1.62217E+00
1.631331E0')
1.64 033E+00

1. 649501E+00
1.65867E+00
1.66783E+00
1.67700E+00
1.68717E+00
1.69633E+00
1.70533E+00
1.71451E+00
1.72367E+00
1.73283E+00
1.74300E+00
1.75217E+00
1.76117E+00
1.77033E+00
1.779501E+00

1. 788067E +00
1.79731E+00
1. 80700E+00
1.61617E+00
1.80533E+00
1.83451E+00
1.84367E+00
1.85283E+00
1.86200E+00
1.87200E+00
1.88033E+00
I.68923E+00
1.89850E+00
1.90867E+00
1.91783E+00
1.92700E+00
1.93617E+00
1.84033E+00
1.95433E+00
1. 9635iE+0i
1.97367E+00
1.98283E+00
1.992001E+00
2.001171+00
2.01017E+14
2.01933E+00
2.02850E+00
2.03767E+00
2.04683E+00
2.05517E+00
2.06517E+00
2.07433E+0')
S.008433E7+00
2.0935,0E+r00
2.10267E+0'
2.11183E+00
2.121001+00

2.13017E+00
2.13933E+00
2.14850E+00

8.21767E+00
8.22683E+00
8.23600E+00
8.24517E+00
8.25433E+00
8.06350E+00
0 -7351,E+00
8 028 67E+0,'
8.9183E+010
. 30100±+00

8. 31617E1)+
. 3±033E+00

8 3 9501E+00
O.33 5UE100
8.34e67E+0+

AVER.AGE AVG K-EFF MATRIX
K-EFFECTIVE EEVIATI 011 K-EFFECTIVE

752 IISDEPEIIENIT FISSIO1 POINTS WERE GENERATED
1 . 00000E+00 0. 00,01'00 : -+ 0.00O001E+00

773 INDE1FENIENT FISSION POISTS WERE GENEPATED
1. 00000E00 0. U0U00E+00 0.000000E+0

809 INDEPENDENT FISSION POINTS WERE GENERATED
7.23529E-01
7.32331E-01
7.26385E-01
7. 23322E-01
7. 21801E-01
7. 24049E-01
7.24217E-01
7.24663E-01
7.24 38 0E-01
7.26824E-01
7.28659E-01
7. 282 08E-01
7.27342E-01
7.27597E-01
7.24995E-01

7.25078E-01
7. 24335E -01
7.24795E-01
7.24787E-01
7. 23760E-01

7.24441E-01
7.23499E-01
7.23368E-01
7.24362E-01
7.22853E-01
7.23110E-01
7 .23326E-01
7.23295E-01
7.236821-01
7. 24304E1-01

7. 24 354 E-01
7.24788E-01
7.25015E -01
7.2447 9E-01
7.24945E-01
7.25505E-01
7.25490E-01
7.25434E-01
7.26384E-01
7.26219E-01
7.25460E-01
7.25002E-01
7.24929E-01
7.24949E-01
7.246251-01
7.25072E-S0
7.24951E-01
7.25089E-01
7.24845E-01
7.24596E-01
7.24618E-01
7.24686E-01
7.24840E-01
7. 24887E-01
7. 24992E -01
7.25706E-01
7.25443E-01
7.25285E-01
7. 24969E-01
7.25179E-01
7.24676E-01
7.24580E-01
7.24672E-01
7. 24(,78E-01
7. 24 386E-01
7.23947E-01
7.24114E-SI
7.23701E-01

7.22303E-01
7.22331E-01
7.22316E-01
7.22303E-01
7.22263E-01
7.22258E-01
7. 22252E-01
7. 22276E-01
7.22284E-01
7.22305E-01
7.:2220 9E-01
7.22223E-01

7.22185E-01
7 .22201E-00
7.22202E-01

0. 00'00E+ 00
8.80119E-03
7.682097E-03
6. 32186E-03
5. 12763E-03
4.75198E-03
4.01964E-03
3.50960E-03
3.10806E-03
3.70127F-03
3. 35565E-02
3.46152E-03
3. 29E901-03
3. 66570E-03
3.86247E-03
3.61398E-03
3. 47510E-03
3. 30843E1-03
3. 12947E-03
3.14162E-03
3.06506E-03
3.07062E-03
2. 93699E-03
2.98241E-03

3. 23403F3-03
3. 11770E-03
3. 00784E-03

2.:8986E-03
2. 82351E-03
2. 7q778E-0)3
2. 706491-03
2 . 656141-0(3
2. 5644 5E-03

2.564121-02
2.533111-03

2. 524671-03
2. 45153E-03

2.39069E-03

2. 51487E-03
2.4•57618-03
2.51348E-03
2. 495101-03
2.43755E-03

2. 31589E-03
2. 35'70581-0'3

'.34 1 95E-03
2.29473E-03
2. 250631-03

2.2 1766E-03
2.18714E-03

2. 14393E-03
2.10340E-03
2. 06912E-03
2.03098E-03
1.996491-03
2. 0864 0-03
2.06634E-03
2.036510-03
2.02652E-03
2.00357E-02
2 .0337 7E-(3
2. 00290E-03
1. 97305E-03
1.94199E-03
1.934061- 03
1.95456E-03
1.93241E-03
1.9481IE-03

7.13515E-04
7.13067E-04
7.12216E-04
7.11355E-04
7.1 1501E-04
7 .0537E-04
7.09583E-04
7.000100E-04
7 , .1+083-U4

7.07436E-04
7. 000 17E-04
7. 079q0-04
7. 0(7992E-04
I . 07561E-04
7. 066601-04

0. 0000E+00
0. 00000E+00
0. 00000E+00
0.00000E+00
0.00000E+00
0.000001+00

0. O0000E+00
0O. OOOOOEO00
0O. O0000E+O0
0.000001+00
0.00000E+00
0. 00000E+00
0. 0 0 5 0E+00
0. 40000E+OO
0. 0000 0E+00
0. O001OE+000.00000E+00

0. 00 00 0E+ 00
0. OO000E+00
0. 00004E+00
0. 0000E14000.4000001+00

0. OOOOOE+00
0. OOOOOE00
0. 004001E00
0. 000001+00
0,. 000001E00
0. 00000E100
0.00040 E + 0
0.01OOOE0+'00

O. 0404E 0E0U

0. 400000+000.5O0000E+00

0.00000E+ 00
0. 0000E+O00
0. OOOOOE+00
0. O0000E+O0
0. 00000E 00
0. 00000E+O0
0.00000E+00

0. OOOOOE+00
0. O000OE00
0. 00000E+00
0.00OOOE+00
O.00000E+00
3.0O0000E+00

0.00000E+00

0.0000014+00

0, O001OE+0
0. 0000E1+00
0. 00400E+00
0.0000OE+00
0. 00000E+O
0. 0000E+00
0. 0000E1+00

O. OOcO40E+cO0

0. O0000E+O0
O.00000g+00
O.400000E+0
0. 00000E+00

0. O,3000E+O0

0. 00000E+00

0. 00000E+00
0. oOOOOE 000. 00000E+00

0. O00001'E+(0

0. 00000E+00

0. 00000E+00
0. 0000,E+00
0. 000001E000.0O0000E+00
0. 000400E+00
0. '00000±E00'
0. 000001+00

0. 00 00 0+ 00
0. O00001E+ 000. 000000+00
0 . oooo:'o±000

0. 00000E0n (

0. 00000g+00
4. 4004000100
0. 000001-o0

MATRIX K-EFF
DEVIATI ON

0i. 00+r0•I01E+ 00

0. 0 (.lj100E71±013

O. 00OOrOrE+O0f

U. 000010E+0

0.0O00001+000. 000010E+O
0. O000E+O0
0. 00000E+00
0.00004E+00
0. 00000E+00
0.0000E1+00
0. 000OE0+ 00
0. 00000E+00

0. 000601+000 . 00I0000 E+ 00
0. O000(1E+O0

0. 000001+00
0.00000E100
0. O00000E+00
0. 00000E+00
0. O0(000E+O00

O. OOOOE+04u

O.00001E+00
0. O0000E+O0

n , 4 0 0 0 0E + O 0

0.00000E+00
0. O0000E+04
0.00000E+O0

0.OF 0 00 OS +00

0.00000E+O0

U. O(1OIOE+O0

0. 000021+±00
0.000001±0+5'
0. 000001+00
0. 000041+00
0. 00000E+00
0. O0000E+00
0. O000E+0
n'. O0(100E+ 00

0. 00000E+00
0. 00000E+00
0. 00001E+00
0. OOOOE+00
0. 04000OE 00
0.0 0000E00
0. OO000E+10
0.000OOE+00
0.00000E+00
0. 000E0+ 0(

(. ''700001E+ 50

0. O00OOE+O0

0.017000OE+00
0. 0000O1+00

0.00000E100
03.000001+O÷00
0. 000001 E++O

O.'00001E+O0
Q. 0000E+00
0. O0000E+O0
0. 00000E+O0
0.5 oon0E+O0
'. +0000E + 00

0. 00¢0001g + 00
0. 00000E+00
'. (000OE+00

0. 00000E+00

0. 00000E+00

0.00000E+00
0. O0000E+O0

0.0 t00000±00

. :O4OOE+OO0
U.O00000E+0

E 00 000E1+0
0 .0(000E+O0
0.00000E+00
0.00,00E+00

0.00000E+00

0 .0000E+00

0. 0000E+40O

O. 00040IE+04)

L 0 nOE+O0

721)

731

723
704

735

726
717
7 2-

731
732
733
7 34
725

7.57513E-01
7.42350E-01
7.12217E-01
7.12637E-01
6.93314E-01
7.18909E-01
7. 174 171-01
7.30 8261-01

7.37924E-01
6.88 150E-01
6.96444E-01
6.94301E-01
7.42358E-01
7.14699E-01

0
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736
737
73d
730
740

741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
77')
777
778
779
780

781
782
7q3
784
785
786
787
788
789
7917
791

792
793
794
795
796
797
798
799
800
601
802
803

7.08865E-01
6. 97861E-01
7,]4015E -01

7. 4 8313E-01
7.16405E-01
7.17382E-01
7.08630E-01
7.48760E-01
7.05792E-01
6.88416E-01
7.47754E-01
7.47333E-01
7.45001E-01
7.06693E-01
7.28547E-01
7.44589E-01
7.34765E-01
7.24710E-01
7.06538E-01
7.08145E-01
7.10409E-01

7.22536E-01
7.46064E -01
7.32577E-01
7.62131E-01
7.14714E-01
6.93322E-01
6.90859E-01
6.89029E-01
7.40473E-01
6.97511E-01
7.08889E-01
7.29606E-01
7. 04155E-01
7.19046E-0)1
6.99645E-01
7.20975E-01
7.34212E-01
7. 2362E-01
7. 08 15 5E-01
7. 58171E-01
7.23155E-01
7.22573E-01
7.50599E-01
6.86529E-01
7.09853E-01
7.158746-01
7.24166E-01
7. 21670E -01
6.92098E-01
7.49026E-01
7.03746E-01
6. 64186E -01
7.236656-01

6.97640E-01
7.192 6O6-01
7.020201-01
7.24258E-01
9.97537E-01
7.59961E-01
7.00746E-01
7.19767E-01
7.00395E-01
7.55817E-01
7.35244E-01
7.11048E-01
6.96909E-01
7.46393E-01

6.35683E+00
8.366.00E+00
t.37517E+00

0. 39350E+50
P.4 0 35E+ 00

6.4 1276+00
8.42183E+00

8.43100E+00
8.44017-E+0
8. 4 4933E6+ 0
8.456506+00
8.46667E+00
8.47583E+00
8.48500E+00
8.49417E+00
8.50333E+00
8.51250E+00
6.521676-00

6.53083E+0n
6.54083E+00
S.5 14917E+00
8.5 5917E+00
8.56833E+00
8.57750E+00
8.58567E+00
8.59483E+00
8.604 U00+E00
8.61417E+00
S.62333E+00
e.631150E+00
8.64067E+00
8.64983E+00
8.65983E+00
8. 66817E+00
S.67a17E+00)

8.60733E+00
9.69650E+00

8.70567E+00
8.71483E+00
8.724 00E0+00
8.7 3317E+00
8.74233E+00
8.75150E+00
8.76067E+00
8.76967E+00
8.77983E+00
8.78900-E+00
8.798176+00
8.807336-+010
8.81650E+00
8.82567E+00
8.53407E+6,0
8.94483E+00

8.852006E+0
0.06317E+00
8.67233E+00

88150E+1000
8.69000E+00
8.89967E+00
6.90800E+00
8.91800E+00
8.92817E+00
8.93817E+00
6.94833E+00
8.95733E+00
3.96650E600
8.9767E6+00

7.22184E-01

7.221516-01
7.22140E-01
7.2217 CE-01
7.22168E-01
7.22161E-01
7. 21143E6-01
7. 2217 9E-01
7.22157E-01

7. 22111E-01
7.2214 6E-01
7. 22180E-01
7.222106-01

7.22189E-01
7.22198E-01
7.22228E-01
7.22245E-01

7.2224 8E -01
7.22227E-01
7.22208E-01
7.22193E-01
7.22193E-01
7.22225E-01
7.22238E-01
7.22291E-01
7.222616-01
7.222436-01
7. 22202 -0

7.22158E-01
7.22182E-01
7.22150E-01
7.22132E-01
7.2214 26-01
7.22119E-01
7.22115E-01
7. 22086 E_-01
7.22084L-01
7.22100E-01

7.22102E-01
7.22084E-01
7.22131E6-01
7.22132 E-01
7.22133E-01
7.22169E-01
7.22123E-01
7. 221086 -01
7.22100E-01
7.22102E-01
7.32102E-01
7.22063E-01
7.22098E-01
7.22074E-01
7.22039E-01
7.22041E-01

7.22010C-01
7.22'07E-01

7. 219916-01
7.219!4E-01
7.21953E-01
7.22001E-01
7. 21974E-01
7.219726-01
7.219456-01
7.219876-01
7.22004E-01
7.21990E-01
7.21959E-01
7.21989E-01

7.05940E-04
7.05755E-04
7 0486E_-04
7.04+20E-04
7 .0392E6-04

7. 1985-04

7.02ý72E-04
7.02243E-04
7:01644E-04
7.02169E-0 4
7 .02071E-04
7 01943E-04
7.01668E-04
7.010366-04
7.00150E-04
6.99853E-04
6.99119E-04
6.968195E-04
0.97579E-04
F. 9692036-04
0.96154E-04
6.95232E-04
6.950296-04
6.94245E-04

6.95323E-04
6.94478E-04

6.94610E-04
6.94921E-04

6.95373E-04
6.948756-04

6.94716E-04
6.94024E-04
6.93186E-04
0.926796-04

6.91788E-04
6.91505E-04
6.900086-04

6.09091E-04
6..90006-04
6.88345E-04
6. 90346-1)4
6.881466-04

6.87259E-04
6.87351-04
6.87994E-04
6.P7290E-04
6.C6455E-04
6.05581E-04
6. 4704E-04
6 .84902E-04
6.84891E-1)4
6.844196-04

. (4467E-04
6 2,360-,1)4

6 .1276E-04
6 26-18 E-04
6. 6 9623-04
6. 016162E-04
6.81989E-04
6.81655E:-04
6.80803E-04
6.80487E-04
6.80961E-04
6.80310E-04
6.79596E-04
6. 79470E6-04
6. 7 9 30 6E-04

0.000006E00
0. 00000E+00
0. 00000E+00

0.00000-E00
0.000006E00
0. 0120000E+00
0.000006E00
0. 000006+00

0. 000000E+O0
0 . 00000E+0')
0. 00000E+00
0.000000E+0

0. O0000E+00
0. 00000E+00
0. 000006+00
0. 00000+O0

0. 000006+00
0. 000006+00
0. 000006+00
0. 00 000E+ 00

0. 000006+00
0. 00 000E+ 00
0. 00 00 0E+ 00
0. 00000E+00
0.00000E+00
0. 00000E+00
0.000006+00
O.09000E+O0
O.00006E+00
0.000006+00
0.00000E+00
0.00006E+00
0.00006E+00
0. 00006E+00

0. 000006+00
0.00000E+00
0.00000E+00
0. 00000£+O0

0. 00000E+00
0. 00000E+00
0. 00 000E+00
0. 00000E+00

0.000006+00
0.00006E+00
0. 00006E+00
0.O0000E+O0
0.00000E+O0
0.00000E+00
0. 00000E+00
0.00000E+00
0. 00000E+00
0. 00000E+00
0. 00000E+00
0. 00 000£+00
0. 000OOE+00
0.00000E+00
0.00000E+00
0.00000E+00

. O00006E+50
0.01000E+00
0. 00006E+O0
0. O00006+0
O.00006E+00
0. 00000+00
0.00000E+00
0. 00006E+00
0. 0000 0E+ 00
0.000006+00

0O.00000E+00

0.00000E+00
0. O¢I0E+000.000006E+ 00

0.0O00006+500

Q. 1000E +00)0. 00000E+00

0. 000006-00
0. 0000-E+00
0. 0000-E+00
u.O0000E+O0
0. 0000E+90
0. 0000E+00
0.0O00006+00

0. O0000E+00
0.0O00006-00

0. 0000-E+00
0. 00000E600
0. O000000E+0
0.00006E+00
0. 00,000E600

0. 00000-+00
0.00000E+00
0. 0000-E+00
0. O0000E+00
0. 0000E6+00
0. 0000E+00
0.100000E+00

0. 00900E+00
0. 0000E 00
0. 0000E+00
0. O0000E+ C0
0.000006+00
0.00000E+00
0.00000E+00

0. 000006+ 00
0. 0 00O 00 Ei300
0. 000006+00
0.0O00006+00
0. 00000E+00

0. 000006+00
0. 00000E+00

0.0O00006+00

O. O0000 E 00

0.O00060E+O0
0. 00000E+00
0. 00000E+00
0. 00000E+00
0. 0000E+00
0. 000OnE+00
0. 00000E+00
0. 00000E+00
0. 00000E+00
0. 000 0 06 +E+00
0O. 00000E+00
0. 00000E+00
0. 00000E600
0. 00006E+00
0. 00000600
0. 000006+00
000000E+00
0. 0000E6+00
O.00000E+00
0. 000006+E00
0. O0000E+00
0. 000006+00
0'. 00006E+00
0. 000006-00

KEN6O MESSAGE NUMBER K5-123

NAC International

EXECUTION) TEPMINATED DUE TO COMPLETION OF THE SPECIFIED 16NUMBER OF GE6E10ATIONS.
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LWT WITH GA IF4

LIFETIME = 1.17843E-04 OR - 1.60373E-07 GENERATION TIME = 5.55082E-05 +
NU BAR = 2.42082E÷00 + OR - 7.82673E-06 AVERAGE FISSION GROUP = 2.38836E+01 4

ENERGYOEV) OF THE AVERAGE LETHARG' CAUSING FISSION = 4.80629E-02 ,

NO. OF INITIAL
GENERATIONS

SKIPPED

AVERAGE
K-EFFECTIVE

3 0.72199

4 0.72196

5 0.72197

0 0.72198

1 0.72199

8 0.72197

9 0.72197

10 0.72196

11 0.72196

12 0.72193

17 0.72193

22 0.72194

27 0.72196

32 0.72190

37 0.72185

42 0.72177

47 0.72183

52 0.72182

57 0.72177

62 0.72173

67 0.72178

72 0.72187

77 0.72177

82 0.72182

87 0.72107

92 0.72181

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

" OR

* OR

" OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

" OR

" OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

- 0.00068 0.72131 TO 0.72267

- 0.00068 01.72128 TO 0.72264

- 0.00068 0.72129 TO 0.72265

- 0.00068 0.72130) TO 0.72266

- 0.00068 0.72131 TO 0.72267

- 0.00068 0.72129 TO 0.72266

- 0.00n6 0.72129 TO 0.72265

- 0.00069 0.7212R TO 0.72265

- 0.00069 0.72128 TO 0.722(5

- 0.0]0069 0.72124 TO 0.72201

- 0.00069 0.72124 TO 0.72262

- 0.00069 0.72125 TO 0.72264

- 0.00069 0.72127 TO 0.72265

- 0.00070 0.72130 TO 0.72260

- 0.00070 0.72115 TO 0.72255

- 0.00070 0.72106 TO 0.72247

- 0.00071 0.72113 TO 0.72254

- 0.00071 0.72111 TO 0.72253

- 0.00071 0.72105 TO 0.72248

- 0.00072 0.72102 TO 0.72245

- 0.00072 0.72106 TO 0.72250

- 0.00072 0.72115 TO 0.72259

- 0.00072 0.72105 TO 0.72250

- 0.00073 0.72110 TO 0.72255

- 0.00073 0.72114 TO 0.72260

- 0.00073 0.72108 TO 0.72254

95 PER CENT
CONFIDENCE INTERVAL

0.72063 TO 0.72335

0.72060 TO 0.72332

0.72061 TO 0.72334

0.72062 TO 0.72335

0.72062 TO 0.72336

0.72061 TO 0,72334

0.72060 TO 0.72334

0.72059 TO 0.72333

0.72059 TO (1.72333

0.72056 TO 0.72330

0.72055 TO 0.72331

0.72056 TO 0.72333

0.72057 TO 0.72335

0.72050 TO 0.72329

0.72045 TO 0.72326

0.72036 TO 0.72317

0.72042 TO 0.72324

0.72040 TO 0.72323

0.72034 TO 0.72320

0.72030 TO 0.72316

0.72034 TO 0.72322

0.72043 TO 0.72331

0.72033 TO 0.72222

0.72037 TO 0.72328

0.72041 TO 0.72323

0.72035 TO 0.72328

OR - 8.38097E-08
OR - 1.52648E-03
OR - 6.10113E-05

99 PER CENT
CONFIDENCE INTERVAL.

0.71995 TO 0.72403

0.71992 TO 0.72400

0.71993 TO 0.72402

0.71994 TO 0.72403

0.71994 TO 0.72404

0.71992 TO 0.72402

0.71992 TO 0.72402

0.71991 TO 0.72402

0.71900 TO 0.72402

0.71987 TO 0.72399

0.71987 TO 0.72400

0.71987 TO 0.72402

0.71988 TO 0.72404

0.71981 TO 0.72399

0.71975 TO 0.72396

0.71966 TO 0.72387

0.71971 TO 0.72395

0.71969 TO 0.72394

0.71963 TO 0.72391

0.71958 TO 0.72388

0.71962 TO 0.72393

0.71971 TO 0.72403

0.71961 TO 0.72394

0.71964 TO 0.72400

0.71968 TO 0.7240O

0.71961 TO 0.7241)l

NUMBER OF
HISTORIES

800000

709000

798000

797000

796000

795000

794000

793000

791000

98600c,

781000

776000

771000

766000

761000

756000

751000

746000

741000

736(100

731000

726000

72101)71

716000)

71 10010
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LWT WITH GA IFM

NO. OF INITIAL
GENERATIONS AVERAGE

SKIPPED K-EFFECTIVE

97

102

107

112

117

122

127

132

137

142

147

152

157

162

167

172

177

182

187

192

197

202

207

212

217

22 2

0.72181

0.72184

0. 72190

0.72200

0.72196

0.72196

0.72197

0.72198

0.72192

0.72191

0.772185

0. 72198

0. 72199

0. 72195

0.72203

0. 72218

0.72225

0.72227

0.72226

0.72234

0. 7224 3

0.72239

0.72246

0.72236

0.72240

0.72248

+ OR

+ OR

+ OR

" OR

" OR

+ OR

" OR

I OP.

" OR

" OR

" OP.

" OR

" OR

" OR

" OR

+ OR

+ OR

" OR

+ OR

" OR+ OR

+ OR

" OR

+ OR

+ OR

+ OR

67 PEE CENT
DEVIATION CONFIDENCE INTERVAL

0.00074 0.72108 TO 0.72255

0.00074 0.72110 TO 0.72258

0.00074 0.72116 TO 0.72264

0.00074 0.72125 TO 0.72274

0.00075 0.72121 TO 0.72270

0.00075 0.72121 TO 0.72271

0.00076 0.72122 TO 0.72273

0.010076 0.72122 TO 0.72274

0.000760 0.72116 TO 0.7226e

0.00077 0.72115 TO 0.72268

0.0)0077 0.72100 TO 0.72261

0.00077 0.72122 TO 0.72275

-)0.001077 0.72122 TO 0.72276

0.00078 0.72118 TO 0.72273

0.00078 0.72125 TO 0.72281

0.00078 0.72140 TO 0.72296

95 PEE CENT
CONFIDENCE INTERVAL

0.72034 TO 0.72329

0.72036 TO 0.72332

0.72042 TO 0.72338

0.72051 TO 0.72348

0.72046 TO 0.72345

0.72046 TO 0.72346

0.72046 TO 0.72349

0.72046 TO 0.72350

0.72040 TO 0.72345

0.72038 TO 0.72344

0.72031 TO 0.72338

0.72045 TO 0.72352

0.72045 TO 0.72354

0.72040 TO 0.72351

0.72047 TO 0.72359

0.72062 TO 0.72375

0.72067 TO 0.72382

0.72069 TO 0.72385

0.72067 TO 0.72385

0.72074 TO 0.72394

0.72082 TO 0.72403

0.72077 TO 0.72400

0.72084 TO 0.72409

0.72074 TO 0.72399

0.72083 TO 0.72408

0.72084 TO 0.72412

0.72078 TO 0.72409

99 PER CENT
CONFI DENCE INTERVAL

0.71960 TO 0.72402

0.71962 TO 0.72406

0.71968 TO 0.72413

0.71977 TO 0.72422

0.71971 TO 0.72420

0.71970 TO 0.72421

0.71971 TO 0.72424

0.71970 TO 0.72426

0.71964 TO 0.72421

0.71962 TO 0.72421

0.71955 TO 0.72415

0.71968 TO 0.72429

0.71967 TO 0.72431

0.71962 TO 0.72428

0.71969 TO 0.72437

0.71983 TO 0.72453

0.71988 TO 0.72461

0.71990 TO 0.72464

0.71987 TO 0.72464

0.71994 TO 0.72474

0.72002 TO 0.72484

0.71997 TO 0.72481

0.72003 TO 0.72490

0.71992 TO 0.72480

0.72001 TO 0.72490

0.72002 TO 0.72494

0.71996 TO 0.72491

NU14BER OF
HISTORIES

706n000

701000

689Nc'00

691000

686000

681000

67.0(10

671000

666000

861000

65 6000

65100•0

646000

641000

636000

631000

626800

62100(1

616000

611000

606000

601000

596000

591000

58600')

591000

57 '20'00

- 0.00079

- 0. 00U79

- 0.00080

- 0. 00080

- 0.00081

- 0.00081

- 0.00081

- 0.00081
- 0.00082

0.72146 TO 0.72303

0.72148 TO 0.72306

0.72146 TO 0.72305

5.72154 TO 0.72314

0.72183 TO 0.72323

0.72158 TO 0.72320

0.72165 TO 0.72327

0.72155 TO 0.72317

0.72164 TO 0.72327

0.72166 TO 0.72330

'27 0.72243 + OR - 0.00083 0.72161 TO 0.72326

0
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LWT WITH GA IFT4

NO. OF INITIAL
GENERATIONS

SKI PPED

637

642

647

652

657

662

667

672

677

682

687

692

697

702

767

712

717

722

727

732

737

742

747

752

757

762

767

AVERAGE
K-EFFECTIVE

0.72076

0.72062

0.72102

0.72100

0.72156

0.72127

0.72109

0.72085

C.72067

0.72036

0.72069

0.72086

0.72029

0.72032

0.72002

0.71981

0.71915

0.71895

0.71948

0.71958

0.72019

0.72012

0.71945

0.71823

0.71864

0.71729

0.71X94

OR -

OR -

OP.

OR

+OR

" OR -

F OR

" OR

" OR

" OR -

" OR

F OR

F OR

F OR

F OR

" OR

F OR

" OR

" OR

" OP,

" OP.

" OR

" OP,

" OR

" OR

" OR

" OR

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

- 0.00156 0.71920 TO 0.72231

0.00159 0.71903 TO 0.72221

0.00160 0.71942 TO 0.72262

60.60163 0.71937 TO 0.72262

- 0.00163 0.71993 TO 0.72318

0.00167 0.71960 TO 0.72295

0.00172 0.71938 TO 0.72281

0.00170 0.71909 TO 0.72261

-0.00162 0.71885 TO 0.72246

0.00189 0.71848 TO 0.72225

- 0.00189 0.71880 TO 0.72258

- 0.00197 0.71890 TO 6.72283

- 0.00203 0.71826 TO 0.72232

0.00208 0.71824 TO 0.72240

- 0.00217 0.71785 TO 0.72218

0.00224 0.71758 TO 0.72205

0.00225 0.71691 TO 0.72140

0.00221 0.71674 TO 0.72116

- 0.00233 0.71716 TO 0.72161

0.00240 0.71719 TO 0.72198

2).06256 0.71769 TO 0.72266

0.00265 0.71747 TO 0.72276

0.00269 0.71677 TO 0.72214

- 0.00283 0.71541 TO 0.72106

- 0.00311 0.71553 TO 0.72175

- 0.00317 0.71412 TO 0.72045

- 0.00331 0.71563 TO 0.72226

95 PEP. CENT
CONFIDENCE INTERVAL

0.71764 TO 0.72387

0.71744 TO 0.723810

0.71702 TO 0.72422

0.71774 TO F.72425

0.71830 TO 0.72461

0.71793 TO 0.72462

0.71766 TO 0.72453

0.71733 TO 0.72438

0.71702 TO 0.72432

0.71659 TO 0.72414

0.71651 TO 0.72447

0.71693 TO 0.72489

0.71623 TO 0.72436

0.71616 TO 0.72448

0,.71569 TO 0.72435

0.71534 TO 0.72428

0.71466 TO 0.72364

0.71453 TO 0.72337

0.71483 TO 0.72414

0.71479 TO 0.72436

0.71519 TO f0.7'516

0.71482 TO 0.72542

0.71408 TO 0.724e2

0.71258 TO 0.72386

0.71243 TO 0.72486

0.71096 TO 0 .72362

0.71232 TO 0.72557

99 PER CENT
CONFIDENCE INTERVAL

0.71609 TO 0.72543

0.71585 TO 0.72539

0.71022 TO 0.72502

0.71612 TO 9.72508

0.71668 TO 0.72644

0.71626 TO 0.72629

0.71595 TO 0.72624

0.71557 TO 0.72614

61.71520 TO 0.72014

0.71470 TO 0.72603

0.71502 TO 0.72636

0.71496 TO 0.72677

6.71420 TO 0.7263q

0.71406 TO 0.72656

,.71352 TO 0.72652

0.71310 TO 6.72652

0.71242 TO 0.72566

0.71232 TO 0.72558

6.71250 TO 0.72647

0.71239 TO 0.72677

0.71269 TO 0.72766

0.71216 TO 5.72805

0.71140 TO 0.72751

0.70975 TO 0.72671

0.70932 TO 0.72797

01.70779 TO 0.72673

0.70906 TO 6.72685

NUMRBER OF
HISTORIES

166000

161206

1560CI0

151000

146000

141000

136000

131000

126060

121000

116000

111000

106000

101000

96000

91000

86000

81000

76000

71000

66000

61000

56000

51000

46000

41000

36000

0
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NO. OF INITIAL
GENERATIONS

SKIPPED

-772

777

792

797

7q2

797

AVERAGE
K-EFFECTIVE DEVIATION

0.71963 + OR - 0.00375

0.71773 + OR - 0.G10414

0.71788 + OR - 0.00463

6.71780 + OR - 0.00545

0.72255 + OR - 0.00715

0.72430 + OR - 001016

LWT WITH GA I0FM

67 PER CENT
CONFIDENCE INTERVAL

0.71587 TO 0.72338

0.71359 TO 0.72187

0.71325 TO n.72252

0.71235 TO 0.72325

0.71540 TO 0.72971

0.71414 TO 0.73446

95 PER CENT
CONFIDENCE INTERVAL

0.71212 TO 0.72714

0.70944 TO 0.72602

0.730862 TO 0.72715

0.70691 TO 0.72870

0.70825 TO 0.73686

0.70398 TO 0.74463

99 PER CENT
CONFIDENCE INTERVAL

0.70837 TO 0.73069

0.70530 TO 0.73016

0.70399 TO 0.73179

0.70146 TO 0.73415

0.70109 TO 0.74401

0.69381 TO 0.75479

NUMBER OF
HISTORIES

31000

26000

21000

16000

11000

6000
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LWT WITH OA IFM

PLOT OF AVERAGE K-EFFECTIVE BY GENEP.ATION RUN.
THE LINE REPRESENTS X-EFF = 0.7220 OR - 0.0007 WHICH OCCURS FOR 803 GEN.•ATIONS RUN.
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LWT WITH GA IF,1-

PLOT OF AVEFAGE K-EFFECTIVE BY GENERATIOII SNIPFED.
THE LINE REPRESENTS K-EFF = 0.7,-u + OR - 0.0017 WHICH OCU6S FOr 3 GEIIEPNATIONS SKIPPED.
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LWT WITH GA IFM

GROUP FISSION UNIT PEGION FISSIONS PERCENT ABSORPTIONS EERCENT
FRACTION DEVIATION DEVIATION

1 00006 4.00192E-04 1.2672 1.27462E-03 0.q486

0.0022 1.59620E-03 0.4160 3.02760E-03 0.3251

3 0.0025 1. 02041E-03 0.3354 1.55179E-03 0.2720

4 0.0012 0.C2742E-04 0.3730 8.32470E-04 0.2807

5 0.0009 6.76402E-04 0.28r2 1.74872E-03 0.2795

6 0.0013 9.13395E-04 0.2168 7.38533E-03 0.2572

7 0.0015 1.08146E-03 0.1791 1.46384E-02 0.2386

8 0.001( 1.14697E-03 0.1791 1.20744E-02 0.21599

9 0.0022 1.58067E-03 0.1807 1.21250E-02 0.2548

10 0.0047 3.42751E-03 0.1860 3.03179E-02 0.2407

11 0.0104 7.47447E-03 0.1740 4.07010E-02 0.2030

12 0.0146 1.05204E-02 0.1891 3.32275E-02 0.1621

13 0.0142 1.02616E-02 0.1907 4.31473E-02 0.1700

14 0.0117 8.45194E-03 0.1787 5.28353E-02 0.2124

15 0.0022 1.56457E-03 0.2017 2.40140E-02 0.3384

16 0.03015 1.05360E-53 0.3224 1.32672E-02 0.3064

17 0.0023 1.64657E-03 0.4663 6.76399E-03 0.3719

18 0.0031 2.25149E-03 0.4738 6.20648E-03 0.3773

19 0.0038 2.7n7720E-3 0.3751 1.06971E-02 0.3856

20 0.0155 1.13935E-02 0.2345 3.32724E-02 0.3217

21 0.0089 6.40841E-03 0.3567 1.18196E-02 0.3676

22 0.0221 1.59248E-02 0.2701 2.38316E-02 0.3046

23 0.0871 6.28850E-02 0.1617 8.17310E-02 0.1725

24 0.2046 1.47719E-01 0.1240 1.59106E10-01 0.1190

25 0.1939 1.40005E-0S 0.1273 1.37342E-01 0.1176

26 0.2695 1.94597E-01 0.1268 1.74117E-01 0.1224

27 0.1158 8.36149E-02 0.1-90 6.46415E-02 0.1700

SYSTEM TOTAL = 7.21907E-01 0.0942 1.001900E00 0.0315

ELAPSED TIME 8.97750 MINUTES

P-M4DOM NUMBER= 23A12AE52FEC

SKIPPING 3 GENERATIONS

LEN-KAG E PERCENT
DEVIATION

0. 000000E+00 0. 0000

0.0000uE+00 0.0000

0. 000010E+00 0. 000

0., SOOOE+00 0.00C00

0.00000E+00 0.0000

0.00010E+00 0.0000

0.000000E+0 0. 0000

O). 00000E+0) (). 0000jf

0.00000E+00 0.0000

0.OOSOOOE+00 0.0000

0. 00000E+00 0. 0000

0. 00000E+00 0. 0000

0.OOSORE+00 0.0000
0. 00000E0*00 0 .0000

0.00000E+00 0 . 0000

0. 0000000E+ 0. 0000
S. OOIOOOE+00 0.O0000

0.00000E+00 0.0000

0. O000UE+00 0. 0
,0 ,010 7,0 E+0 i .00 n i 0

0. 000c00E+00 0.0000

0.00000E+00 0. 0000

0. 0000OE+ 00 0.000I

0. 000E+ 00 0. 0000

0.00000E+00 0. 0000

0.00000E+00 0. 0000

0. 000101E+01' C0.00..

0. 00000E+00 0. 500,
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u.C657 TO 0. 6687
0.6607 TO 0.6717
0.6717 TO 0.6747
0.6747 TO 0.6778
0.6778 TO 0.6808
0.6808 TO 0.6838
0.6838 TO 0.6868
0.6000 TO 0.0699
0.6809 TO 0.6929
0.6929 TO 0.6959
0.6959 TO 0.6990
0.6990 TO 0.7020
0.7020 TO 0.7050

0.7050 TO 0.7080
0.7080 TO 0.7111
0.7111 TO 0.7141
0.7141 TO 0.7171
0.7171 TO 0.7201
0.7201 TO 0.7232
0.7232 TO 0.7262
0.7262 TO 0.7292
0.7292 TO 0.7322
0.7322 TO 0.7353
0.7353 TO 0.7363
0.7383 TO 0.7413
O.7413 TO 0.7444
0.7444 TO 0.7474
0.7474 TO 0.7504
0.7504 TO 0.7534
0.7534 TO 0.7565
0.7565 TO 0.7595
0.7595 TO 0.7625
0.7625 TO 0.7655
0.7655 TO 0.7689

0.7686 TO 0.7716
0.7716 TO 0.7746
0.7746 TO 0.7776

FREQUENCY FOR GE1EPJATIONS 4 TO 803
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0.6657 TO
0.6E87 TO
':6717 TO
0.6747 TO
01.677E TO
C'.686 8 TO
0.6838 TO
0.6868 TO
0.6899 TO
0.6929 TO
0.6959 TO
0.66960 TO
0.7020 TO
0.7050 TO
0.7080 TO
0.7111 TO
0.7141 TO
0.7171 TO
0.7201 TO
0.7232 TO
0.72'2 TO
0.7292 TO
0.7322 TO
0.7353 TO
0.7363 TO
0.7413 TO
0.7444 TO
0.7474 TO
0.7504 TO
0.7534 TO
6.7565 TO
0.7595 TO
0.7625 TO
0.7655 TO
0.7686 TO
0.7716 TO
0.7746 TO

6. 6607
0. 6717
0.6747

6. 6630

0. 6868
0. 6099

0.6092
0. 699
n-I 6q10
0. 7520

0. 7050
0.7080
07.7111
0. 7141
0'. 7171
('.7300

0.7232
0.7262
0. 7292
0.7322
'3.7353
0.7383
7. 7413

'. 7444
0. 74 74
•. 7,504

0. 7534
0. 7565
'7. 7595
0. 725
0.7655
0. 7 686
0. 7716
0. 7746
0.7776

FREQUE1NCY FOP. GENERATIONS 204 TO 803

.,...........

..........
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LWlT WITH Gk IRM1

0.6657 TO 0.6687
0.0687 TO 0.6717
0.0717 TO 0.6747
0.6747 TO K.677H
0.6776 TO 0.K001
0.6609 TO '0.638
0.6838 TO '.:860

0.6868 TO 0.6899
0.6899 TO 0.6929
0.6929 TO 0.6959
0.6959 TO 0.6990
0.6990 TO 0.7020
0.7020 TO 0.7050
0.7050 TO 0.7080
0.7060 TO 0.7111
0.7111 TO 0.7141
0.7141 TO 0.7171
0.7171 TO 0.7201
0.7201 TO 0.7232
0.7232 TO 0.7262
0.7262 TO 0.7292
0.7292 TO 0.7322
0.7322 TO 0.7353
0.7353 TO 0.7383
0.7383 TO 0.7413
0.7413 TO 0.7444
0.7444 TO 0.7474
0.7474 TO 0.7504
0.7504 TO 0.7534
0.7534 TO 0.7565
0.7565 TO 0.7595
0.7595 TO 0.7625
0.7625 TO 0.7655
0.7655 TO 0.7686
0.7686 TO 0.7716
0.7716 TO 0.7746
0.7746 TO 0.7776

FREOUENCY FOR GENERATIONS 404 TO 803

..........
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1.1T WITH GAH ISV

0.6657 TO 066B7
0. 6687 TO 0.6717
0.6717 TO 0.6747
0.6747 TO '..6776
0.6778 TO 0.6808
0.6808 TO 0.6838
0.6838 TO 0.6868
0.6868 TO 0.6899
0.6899 TO 0.6929
0.6929 TO 0.6959
0.6959 TO 0.6990
0.6990 TO 0.7020
0.7020 TO 0.7050
0.7050 TO 0.7080
0.7080 TO 0.7111
0.7111 TO 0.7141
0.7141 TO 0.7171
0.7171 TO 0.7201
0.7201 TO 0.7232
0.7232 TO 0.7262
0.7262 TO 0.7292
0.7292 TO 0.7322
0.7322 TO 0.7353
0.7353 TO L0.7383
0.7383 TO n.7413
0.7413 TO 0.7444
0.7444 TO 0.7474
0.7474 TO 0.7504
0.7504 TO 0.7534
0.7534 TO 0.7565
0.7565 TO 0.7595
0.7595 TO 0.7625
0.7625 TO 0.7655
0.7655 TO 0.7686
0.7686 TO 0.7716
0.7716 TO 0.7746
0.7746 TO 0.7776

FREQUENCY FOR GENEP8ATON5 604 TO 803

CONGRATULATIONS! YOU HAVE SUCCESSFULLY TRAVERSED THE PERILOUS RATH THROUGH KENO V IN 8.97750 MINUTES
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6.6.10 Damaqed Fuel Rods in a Rod Holder

This section contains a sample output file firom the evaluation of 25 fuel rods in a rod holder in

which up to 14 of the fuel rods are classified as damaged. The output file is shown in Figure

6.6.10-1.
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Figure 6.6.10-1 Damaged BWR Rods in a Rod Holder

PRIMARY MODULE ACCESS AN4D INPUT RECORD I SCALE DRIVER - 95/03/29 - 09:06:37 )
MODULE CSAS25 WILL BE CALLED
NAC-LWT, ERR, DAMAGED-SMALLER PIN SIZE, NO BASKET

27GROUPNDF4 LATTICECELL
U02 1 0.95 293.0 92235 5.0 92238 95.0 END
H30 2 1.0000 293.Q END
OIRCALLOY 3 1.0000 293.0 EIID
H20 4 1.0000 293.0 END
620 5 0.0001 293.0 END
PB 6 1.0000 293.0 END
630 7 0.0001 293.0 END

5S304 8 1.0000 293.U END
ENSD COMP
TRIANGFRITOH 2.15289 0.7900 1 4 END
NAC-LWT, BWR, DAMAGED-SMALLER PIN SIZE, NO BASKET
READ PASAM PUf1=YES PLT=NO TME=-000 GEN=803 NPG=1000 TBA=5 END :'RAM

READ GEOM
UNIT I
COM=-'LWR FUEL ROD-NO CLAD'
CYLINDER 1 1 0.3984 2P10.000

CYLINDER 4 1 0.4049 2P10.0005
GLOBAL UNIIT 2
CYLINDER 4 1 9.0166 2P10.0000
HOLE 1 0. 0000 0. 0000 0.0n0
POLE 1 2.1526 0.0000 0.0000
HOLE 1 1.,0764 1.5645 0.C000
HOLE 1 -1.0764 1.6645 0.0000
HOLE 1 -2.1529 n.0 ,)00 0.000o
HOLE 1 -1.0764 -1.6645 0.0,00
HOLE 1 1.0764 -1.8645 0.0000
HOLE 1 3.2293 -1.e645 0 .0 000
ROLE 1 4.3058 0.0000 0.0000
HOLE 1 3.2293 1.1645 0.0000
HOLE 1 2.1529 3.7289 0.0000
HOLE 1 0.0000 3.7289 0.0000
HOLE 1 -2.1529 3.72R9 0.n000
HOLE 1 -3.2293 1.8645 0.0000
HOLE I -4.3058 0.0000 0.0000

HOLE 1 -3.2293 -1.8645 1.0000
ROLE 1 -2. 1528 -3. 729 0.00:00
ROLE 1 0.0000 -3.7209 0.0000
HOLE 1 2.1529 -3.7209 0.000
HOLE 1 4 .305 -3. 720 0. 9 000
rOLE 1 5.3022 1.6645 0.0U00
ROLE 1 1.0704 5.5934 0.0000

HOLE 1 -4.3058 3.7289 0.0000
HOLE 1 -5.3822 -1.8645 0.0000
HOLE 1 -1.0764 -5.5934 0.0000
HOLE 1 1.0764 -5.5934 0.0000
HOLE 1 4.3058 3.7289 0.0000
HOLE 1 3.2293 5.5934 0.0006
HOLE 1 -1.0764 5.5934 0.0000
HOLE 1 -4.3058 -3.7289 0.0o000
HOLE 1 -3.2293 -5.5934 0." 000
HOLE 1 3.2393 -6.5934 0.0000
HOLE 1 5.3822 -1.8645 0.0000
HOLE 1 -3.3293 5.5934 . 0000
HOLE 1 -5.3822 1.5645 0.000
HOLE 1 6.4507 0.0000 0.L000

HOLE 1 -6.4587 0.0300 0.0000
HOLE 1 0.0000 -7.4570 0.0000

HOLE 1 2.1529 -7.4574 0.0000
HOLE 1 4.3055 -7.4578 0.0000
HOLE 1 5.3822 -5.5934 0.000
HOLE 1 6.4587 -3.7259 0.0000
HOLE 1 7.5351 -1.8645 0.0000
HOLE 1 8.6116 0.0000 o.0000(
HOLE 1 7.5351 1.8645 0.000

HOLE I 6.4527 3.7289 0.000
ROLE 1 5.3822 5.5934 0.0080

HOLE 1 4.3(0158 7.4570 0.000,
HOLE 1 2.1529 7.4574 0.0000
HRCLE 1 0.000 7.4570 0.000
HOLE 1 -2.1529 7.4578 0.000
HOLE 1 -4.2058 7.4578 0.,0000
HOLE 1 -5.3822 5.5034 0.0000
HOLE 1 -6.4587 3.7240 0.0:00
HOLE 1 -7.5351 1.8045 0 .n00
HOLE 1 -8.6116 0.0000 0.00000
HOLE 1 -7.5251 -1.8645 0.n 000
HOLE I -0.45e7 -3.7208 0.,000
HOLE 1 -5.3822 -5.5934 0.00n0

HOLE 1 -4.3058 -7.4570 0.0000
HOLE 1 -2. 1529 -7.4570 0.0000
CYLINDEP 5 1 16.0963 2810. 0
CYLINDER E 1 18.8670 2P10.no000
CYLIIIDEE 0 1 33.1020 2010.00000

CYLINDER 6 1 26.550/ 2010.000.9
CLIIIDEER 7 1 49.2,43 2010.000
CYLIDERP A 1 45.0221 2P10.01(505
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CUBOID 5 1 4P49.822I 2P1D.X0000
END GEOM
READ BOUNDS ALL=MIR END BOUNDS
READ PLOT
TTL-'X. SLICE OF CASK'
5CR=YES PlC=MAT LPI=S0
XUL=-50.0 YUL-50.0 ZUL=D.0 XLR=50.S XLR--50.0 ZLR=0.0
UAY-=I.0 VDN-=-i.0 NAR=ISDO END
END PLOT
END DATA

SECONDARY MODULE 000008 HAS BEEN CALLED.

MODULE 000008 IS FINISHED. COMPLETION CODE 0. CPU

SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE 0. CPU

SECONDARY MODULE 000009 HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE S. CPU

MODULE CSAS25 IS FINISHED. COMPLETION CODE 0. CPU

THE FOLLOWING DATA CARDS PRECEDE All = CARD

EXECUTION TERMOINATED DUE TO ERRORS

CCCCCCCCCCC SSSSSSSSSSS AAAAAAAAA SSSSSSS
CCCCCCCCCCCCC SSSSSSSSSSSSS AAAAAAAAAAA SSSSSSSS
CC CC IS SS AA AA SS
CC IS AA AA SS
CC SO AA SS
CC SSSSSSSSSSSS AAAAAAAAAAAAA SSSSSSSS
CC SSSSSSSSSSSS AA00 0 SSSSSSS
CC SS AA AA
CC SS AA AA
CC CC SS SS AA AA SS
cCCCCCCCCCCCCSS SSSSSSSSS0SS AA AA SSSSSSSS

CCCCCCCCCCC SSSSSSSSSSSS AA AA SSSSSSS

SSSSSSSSSSS CCCCCCCCCCC AAAAAAAAA LL
SSSSSSSDSSSSS CCCCCCC AAAAAAAAAAA LL

SS SS CC C A AA LL
SD CC AA AA LL

SS CC AA AA LL
SSSSDSSSSSSS CC AAA'A AAA LL
SSSSSSSSSS0S CC " , LL

SS CC AA AA LL
SS CC AA AA LL

SS SS CC CC AA AA LL
SSSSSSSSSSSSS CCCCCCCCCCCCC AA AA LLLLLLLLI

SSSSSSSSSSS CCCCCCCCCCC AA AA LLLLLLLLI

0000000 I // 22222222
00000000 115 ,/ 2222222

00 ID Fill // 22
00 O 11 /

00 00 11 / 2
00 00 11 //
00 00 ii //
00 oo I1 /
00 00 11 //

0000000 1111111 I/ 222222222

2000000 11111111 /0 22222222

ii 11000000
11 11 00G0SI

1111 111 :: 00
11 ii :1: : 0'

11 ii : n:
21 II 00

11 11 00
ii II ::: 00

ii II : :: 00

11111111 11111111 000000
11111111 11111111 000S00

January 2015

TIME

TIME

TI ME

TIME

SSSS
SSSS S

SS

SSSS
SSSSS

SS
SS

SIS
SSSS S
SSSS

LLLL
LLLL

221

2 2222

00

Do

00
00

00
00

no

00
'0

USED

USED

USED

USED

0.33 (SECONDS).

2.30 (SECONDS).

1721.70 (SECONDS).

1725.59 (SECONDS).

"222222-222222222222222

22 22
22

22
222'

2222222222222
2222222222222

EEEEEEEEEEEEE
EEEEEEEEEEEEE
EE
EE
EE
EEEEEEEEE
EEEEEEEEE
EE
EE
EE
EEEEEEEEEEEEE
EEEEEEEEEEEEE

99999999999
9999999999999

99 99
99 99
99 99
9999999939999
999999999999

99
09

99
9999999999999
999999999999

2'2222222222

222222222222

22

2 2
22

22

222222222222
2222222222222

5555555555555
55S55555555555

55
55
55
55555555555555
5555555555555

55
55

55 55
555555555555
55555555555

PPPPPPPPPPPP
PPPPPPPPPPPPP
PP PP
PP PP
PP PP

PPPPPPPFPPPPF
PPPPPPPPPPPP
PP
PP
PP
PP
PP

// 0000000
/0 000000000

/I 00 00
11 00 On

II 00 O0
// GO OX// OS 00

// o0 00
// GD GD00 00 00

00 00 05
00 0 00

000000000
0000000

22222222222
2222222222222

-2

ý2

2222222222222
2222222222222

CCCCCCCCCC
C CCCCCCCCCCCC
CC CC
CC

CcCC
CC
CC

CC CC
0CC CC CC CCCCCC

000C0C00CCCC

22222322222
2222222222222
22 22

cc

cc

33333333

33333
333222
33

33 33
3333333333333
33233333333

332333333333
33333323333333
33 32

33
33

333
3333

33
33

33 '33

333333333333

22 2

I/
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SSSSSSSSSSS CCCCCCCC AAAAAAAA LL EEEEEEEEEEEEE PPPPPPFPPPPP CCCCCCGCCC
SSSSSPPPPS cCCGCCCCCCC: AAAAAAAAAA LL EEEEEEEEEEEEE PPPPPPPPPPPPP CC GcGCG CCCC
PS SS CC CC AA AA LL EE pp pp CC cc
SS CC A AA LL EE pp PP cc
SS CC S-k AA LL EE pp PP C C
SSSSSSSSSSSS CC AAAAAAAAAAAAA LL EEEEEEEEE -------------- PPPPPPPPPPPPP CC
SSSSSSSSSSSS CC ARAAAAAAAAAAA LL EEEEEEEEE --------------- PPPPpPPPPPPP CC

SS CC AA AA LL EE PP CC
SS CC AA AA LL EE PP CC

SS SS CC CC AA AA LL EE PP CC CC
SSPSSSPSSSSSSS CCCCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE PP c CCCCCCCCCCCC

SSSSSSSSSSS CCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE PP CCCCCCCCCCC

PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: CSAS

CREATION DATE: 03/08/96

VOLUME: Eng

LIBRARY: M:\SCALE43\WI N_NT\EXE

...** PRODUCTION CODE: CSAS P...

VERSION: 3.1

JOBNAME: SCALE-PC

PATE OF EXECUTION: 01/29/03

TIME OF EXECUTION: 11:02:23

NAC-LWT, BWR, DAMAGED-SMALLER PIN SIZE, NO BASKET

. * PROBLEM PAPAMETERS

LIB 27GROUPNDF4 LIBRA.RY
I:LK:': 8 MIXTURES
MSPG 8 COMPOSITION SPECIFICATIONS
I- M 2 MATERIAL 1ONES
GE LATTICECELL GEOMETRY
MORE 0 0/1 DO NOT READ/READ OPTIONAL PAPAMETER DATA
MSLN 0 FUEL SOLUTIONS

... PROBLEM COMPOSITION DESCRIPTION ....

SC UOP STANDARD COMPOSITION
MX. I MIXTURE NO.
VF 0.9500 VOLUME FRACTION
ROTH 10.9600 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
IC'P 1 0/ MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

92000 1.0u ATOM/MOLECULE
92135 5P000 WT.
92538 95.000 WT%

8016 2.00 ATOMS/MOLECULE
END

SC H20 STANDARD COMPOSITION
Mý`. 2 MIXTURE NO.
VF 1. 05000 VOLUME FRACTION
POTH 0.9982 THEORETICAL DENSITY
1EL 2 NO. ELEMEIJTS
IGP 1 0/I MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

P001 SP00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

ElKD

SP ZSISCALLOY STAIIDAkP.D COMPOSITIOI1
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M.': 3 1,IXTURE 110.
VF I . 0OO0 VOLUIME FFACT

POTH C. 5N6') THEORETICAL
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIE*:TUP.E/
TEMP 2 I3.0 E'E KELVIN

40302 1.0 AT.

SC H20 STAI'DAP. DE34
1r: 4 MI TUOE NO.
VF i. 0010 VCLtUlE FFACT

ROTH 0.9082 THEOPETICAL
NEL li dO. ELEMENTS
ICE 1 0/1 MI TiORE/,
TEMP q3. C' DEG KELVIN

1001 1 :00 AT
END

SC H20 NSTANDA' D COM
MX 5 MI.XTURE NO.
VF 0.0:1 VOLUME FPRACT

ROTH 0.0983 THEORETICAL
NEL 2 NO. ELEMENTS
ICE 1' 0'1 MI TURE/
TEMP 203-0 )EG KELVIN

i0 1 .0 AT,
0T0 T

END

SC PB STANDARD -OM
KE: 6 MI XTURE 11 .

VF 1. 0""' VOLUME FPRAT

ROTH 11.3440 THEORETICAL
NEL 1 NO. ELEMENTS
IC, 1 0/1 MIETUE/
TEMP 293.0) DEN KELVIN

82000 1.U00 AT'
END

SC H20 STAIDAOp' D COM0
66 7 MIXTURE 1I0.
VF 0. 001 VOLU14E EPSOET
ROTH 0.0042 THEORETICAL
NEL 2 NO. ELEMEIITS
ICE 1 0/I III jETUFE,
TEMP £93. 0 PEG KELVIN

I101 2.0,- AT
d81E 1 .(,(, ATE

END

SC SS304 S TANDAS,[ E-1-M:
N 8MIXTURE 1,O.

VF 1 . C'L000 VOLU~ME FPACTI
R,'OTH 7. 42' THEORETI7AL

NEL 4 140. ELEMENT S
IC E 0 -/I TM REIT U PE

TEMP 203.0 EEG KELVIN
24304 19. HIT
EN0ED 2.500UNT
26303 00. NOR WT'
20304 0.5000 WT'

January 2015

ION

LDENSITY

C0MPOUNII

tlM/MOLECULE

['OIlSST

CC'14SONT'f
CO-MPOUND-

0114S/MOLEC-ULE
OM/MOLECULE

POSITIOIIN

ION
DENSITY

COMFOUND

OIMS/MOLECULE

OM/-IMOLECULE

POSITIONI

ION
DENSITY

COIMPOUND

OHMiMLECULE

POS IT ION

DENST

7uI4POUND

O4S/MOLEC--ULE
J1M/MnLEC- ILE

POSITION

DENSITY

-'OMPOUIIHD

101
06117

7'0P 31

*. I PRORLEM GEO'ET31'4 6 7 '.

RTP TPIAIGPITCH CELL TYPE
PITCH 2.10-0 C-I4 1E7TEP TO CEIITER YPACIIJG
FUELOD 0.7000 CM FPEL DIAMETER OP OSL.A THICEIJESS
MFUEL I MIXTUR.E T 10. OF FUEL
M1110 141 TUF.E i -). ,-F M26'EPAOOF.

ZONE SPECIIFICATIOI1S FOR LATTICECELL GEOMETRY

SONE I 10 FUPL
ZONE I I,1 MOD

0
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NAC-LWT, BWR, DAIYAGED-SDALLEP. PIN SIZE, NO BASKET

........ ÷÷ DATA LIBRAP.Y INFORIMATIO.N .....

NUNIT VOLUME
NUMBER DATA SET NAME NAME UNIT FUNCTION

R9 M:\scale43U\DATALIB\FTHH9FU1 STANDARD COMPOSITION LIBRARY

Pe M:\scale43\DATALIB\FTB-FR01 CROSS SECTION4 LIBFARY

11 D: \-jr\Lwt\Rods\Crit\DPSZY1\bwr_ dpsz_1 Yý,a_0 5 SHORT CROSS SECTION LIBARY

q0 D:\zjr\Lwt\Rods\Crit\DPSRIk\bwrdpsz_100Yi_0 INPUT DATA DIRECT ACCESS

÷*. * STANDARD COMFOSITION LIBRARY DATA

* + UNIT NUMBER : 69

DATASET NAME M:\scale43\DATALIB\FTE9FO01

LIBRARY TITLE: SCALE-4 STANIDARD COMPOSITION LIBPARY

637 STANDARD COMPOSITIONS, 4A0 NUCLIDES
91Y ELEMENTS WITH VARIABLE ISOTOPIC DISTPBUTIONS.

CREATION DATE: 6/30/95

_C*CROSS SECTION LIBRPAPY DATA

UNIT NUMBER : 82

DATASET NAI4E : :scale43\DATALIB\FT92FY101

LIBRAP:Y TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBPARY
BASED ON ENDF-B VEBSIOI] 4 DATA

* COMPILED FOR NRC 1/27/P9
* LAST UPDATEE' RI/12/94
+ L.M. RETRIE - ORNL

........ 0 IO'S WERE USED BEFORE READING ERNO V DATA ........

........ U IO'S WERE USED READING THE KENO V PARAMETER DATA ........

DATA READING COMPLETED ---- '' -"

........ 0 10'S WEPE USED PREPAPIND THE REIDO V INPUT DATA ........

........ 0 IO'S WERE USED LOADING THE RENO V DATA ........

........ 0j ID'S WERE USED LOADING THE DATA ........

S SO'S WERE USED CHECKING THE RENO V GEOMETRY DATA ........
RESTART DATA HAS BEEII WRITTEN IIN UNIT D5

........ C) IO'S WERE USED WHITING THE RENO V - CSAS DATA ........

........ 1) SO'S WERE USED PROCESSING CSAS INPUT DATA ........

CONTRO-,L NODULE CSAKS-' IS COMPLETE.
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BBBBBBBBBBBB 00000000000
BBBBBBBBBBBB 0000000000000
BB BB 00 00
BB BB 00 00
BB BB 00 00
BBBBBBBBBBBB 00 00
BBBBBBBBBBBB 00 00
BR BB 00 00
BB BB 00 00
BR BB 00 00
BRBBB RBBBRBRB 0000000000000
BBBBBBBBBBB 00000000000

SSSSSSSSSSS CCCCCCCCCCC
SSSSSSSSSSSSS CCCCCCCCCCCCC

SS SS CC CC
SS CC
SS CC

SSSSSSSSSSSS CC
SSSSSSSSSSSS CC

SS cC
SS CC

SS SS CC CC
SSSSSSSOOOSSSSSS CCCCCCCCCCCCC

SSSSSSSSSSS CCCCCCCCCCC

0)00000 11
000000000 111

00 00 1121
00 90 II
00 00 11
00 00 11
00 90 ii
00 00 10
00 00 II

00 00 11
000000000 11111111

0000000 11111111

11 ii1
]11 iii

II 11
11 I1
11 II

iiiii ii1111

January 2015

NUNN NN
N N NN NNl
1N NN Ni 1

N1i 104 NNONN NN NN
NN t4 'NN NN

NN 
N14141Nil NNN

NN NN

AAAAAAAAA
AAhAAAAAAAAA

AA AA
AA AA
AA AA
AAAAAAAAAAAAA
AAAAAAAAAAAAA

AA AA
AA AA
AA AA
AA AA
AA AA

//
//

I/
//

//
//

//
I/

//
I,

I,
I/

AA AA

AS AS
AAAAAAAAAAAA

AA AA

AA AA
AA AA
AA AA
AA AAAS AS

LL REEEEEEEEEEEE
LL EEEEEEEEEEEEE
LL EE

LL ER
LL EE
LL EEEEEEEEF
LL EEEEEEEEE
LL EE
LL EE

LL EE
LLLLLLLLLLLLL REEEEEEEERE
LLLLLLLLLLLLL REEEEEEEEEE

22-222-2 q99999999999
999999999999999

22 99 99
22 99 99
22 99 99

22 9999999999999
22 099999999999

22 99
22 99

22 99
2222222222222 9909999999999
2222222222222 999999999999

0000000 22222222222
00000000 2222222222222

O0 00 22 22
O0 00 22

00 00 22
00 00 2'
00 00 22
00 00 22
n0 00 22
00 09 22

000000000 2222222222222
0000000 2222222222222

1M9 M 0 I11111111

M414 1914M 9II
14100 00100 II
[M ?mm mm• m II
009 1g4 00W04 20PHM m t-M 1iI
MM 0 00 II
009 19 00 II

01194 M1 II
00M $09 I I
1M 00 IIMM
$91 1901 11111

p pp pppp ppppp
p ppp pp ppppp pp
PP PF
pp pp
pp pp

------ ------ ppppppppppppp
---- ---- --- PPPPPFPP PFPP

pp
pp
pp
pp
Ep

I 40000000
n 000000000

// 00 00
0 00 00

II 00 00
// O0 00

// 00 00
// 00 O0

II 00 00

// 00 00
I/ 000000000

// 0000000

22222222222

: 22 22

22
22

2-22222222222
2-2-2222222222

222222222222
,2z222222222-22

22
22

22
22

22
2 2

ý2

22222222'22'2

CCCCCCCCCCC
C CCCCC C C CCC CC
C,7 CC
CC

CC
CC
CC

CC CC
C CC CCCC CC CC CC

CCCCCCCCCCC

32222223322

J3
2 23 2

2
3

33333

22 93
32

233

222

33

449
9994

44 99

44 99
44 99

444499944
94444444494444

44
49
44
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SSSSSSSSSSS CCCCCCCCCCC AAAAAAAAA LL EEEEEEEEEEEEE PPPPPPPPPPpp CCCCCCCCCCC
SSSSSSSSSSSSS CCCCCCCCCCCCC AAAAAAAAAAA Lb EEEEEEEEEEEEE ppppppppppPPP CCCCCCCCCCCCC
SS SS CC CC AA AA LL EE pp pp cc cc
SS CC AA AA LL EE pp PP cc
SS CC AA AA LL EE pp pp cc
SSSSSSSSSSSS CC AAAAAAAAAAAAA LL EEEEEEEEE - ----- PPPPPPPPPPPPP CC

SSSSSSSSSSB CC AAAAAAAAAAAAA LL EEEEESE - ----- pppPpPppPPpP CC
SB CC AA AA LL EE PP CC
SS CC AA Ai LL EE PP CC

SS SS cc cc AA AA LL EE pp cc cc
SSSSSSSSSSSSS CCCCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE PP CCCCCCCCCCCcc

SSSSSSSSSSS CCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE pp CCCCCCCCCCC

PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: O00008.

CREATION DATE: 09/15/95

VOLUME: Eng ...

LIBRARY: M: \SCALE43\WINIIT\EYE

PRODUCTION CODE: BONAMI

VERSION: 3.0

JORNAME: SCALE-PC

DATE OF EXECUTION: 01/29/03

TIME OF EXECUTION: 11:02:24

LOGICAL ASSEIGNM4ElTS

MASTER LIBRARY 11
WORKING LIBRARY 0
SCRATCH FILE 18
NEW LIBRARY I

PROBLEM D E S C R I P T I O N

IGR--GEOMETRY (Y/I/2/3--INF MED/SLAB/CYL/SFHERE 2

IZM--NUMBER OF ZONES OR MATERIAL REGIONS 8

MS--MIXING TABLE LENGTH 17

IBL--SHIELDED CROSS SECTION EDIT OPTION (0/1--NO/YES) S

IBR--BOIIDARENKO FACTOR EDIT OPTION (0/1--NO/YES) 0

ISSOPT--DANCOFF FACTOR OPTION 0

COINVERGENCE CRITERION I.50000E-03

GEOMETRY CORRECTION FACTOR FOR WIGNER RATIONAL APPROXIMATION I.350E+00

30 ARRAY HAS 17 ENTRIES.

4Q ARRAY HAS 17 ENTRIES.

5Q ARRAY HAS 17 ENTRIES.

6Q ARRAY HAS 8 ENTRIES.

70 ARRAY HAS 8 ENTRIES.

80 ARRAY HAS 8 ENTRIES.

9Q ARPAY HAS 8 ENTRIES.

210Q ARRAY HAS 17 ENTPIES.

NAC International 6.6.10-8
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110 ARRAY HAS 8 ENTRIES.

MIXING TABLE

ENTRY MIXTURE ISOTOPE NUMBER DENSITY NEW IDENTIFIER

3

4
5
6
7
8
9

10

12
13
14
15
16
17

4
5
7

4
5
7
3

92235

92238

8016
801 K
8016
8016
1001

2901
1 U' 1,
1001

40302
82000
24304
25055
26304
28304

1. 17578E-23
2.20577E-,2
4.64(69E-02
2.33846E-02
3.3384 6E-02
3.33846E-06

2.33846E-06
6.67692E-02
6.676E92_-02
6.67692-K06
6.67692E-06

4.33078E-02
3.299690E-02
1.74286E-52
1.73633E-03
5.93579E-02
7.72070E-03

1092235
1092238
100e016
2008016
4008016
500801C
70080 1G
20010(01
4001001
5'01001
7001001
3040302
6082000
8024304
8025055
8026304
6028304

GEOMETRY AND MATERIAL DESCRIPTION

ZONE MIXTURE OUTER DIMENSION TEMPERATURE EXTRA XS TYPE (0/1--FUEL/MOD)
1 1 3.98400E-01 2.93000E+02 1.63118E+00 0

4 1.13035E+00 2.93000+E01 0.O0OSOK+0O 0
3 2 6.13K35E+00 2.93000E+02 0.00000E+00 0
4 3 1.1130,E+01 2.93000E+02 0.OOOOE+00 0
O 5 1.K1303E+01 2.9300)F+02 0.00000GOE+ 0
K K 2.11303E+01 2.93000E+02 0.00000E+00 0

7 7 2.613036+41 2.93000E+52 0.0OOOE+00- 0
8 8 3.11303E+01 2.93000K+02 OU000E+00 0S

3698 LOCATIONS OF 100000 AVAILABLE ARE REOUIRED TO MAKE A NEW MASTER CONTAINING THE SELF-SHIELDED VALUES

NO NUCLIDES IN YOUR PROBLEM HAVE BOIDAPENKO FACTOR DATA"BONAMI WILL COPY FROM LOGICAL 11 TO LOGICAL 1

SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
RASED ON ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89
LAST UFDATED

L.M.PETRIE - ORNL
TAPE 1O 4321
•lUMBER OF NEUTRON GROUPS 27
FIRST THEPMAL GROUP 15

HYDROGEN
HYDROGEN
HYD EROGEIF
HYDROGEN
OXYGEN-O6

TABLE OF CONTENTS
ENDF/B-IV MAT 1269/THPM1002
ENDF/B-IV MAT 1269/THRMO002
EKDF/B-IV MAT 12K9/THP.141002
ENDF/B-IV MAT 12q0/THRMOXO02
E1DF/O-IV MAT 1276

OXYGEN-16 ENDF/B-IV MAT 1276
OXYGENI-16 ENDF/B-IV MAT 1276
OXYGEN-I6 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276

CR 1191 WT SS-304 (1/EST) P-3 293K SP-5+4
MAIIGANESE-55 ENDF/B-IV MAT 1197

FE 1192 WT SS-304 IIKEST) P-3 253K SF-5+4

NI 1190 WT SS-304(1/EST) F-3 293K SP=5+4
ZIRCALLOY ENDt'F/B-IV MAT 1284

PF 1288 218NG0F 042375 P-3 293K
pUPANIUM-235 ENDF/B-IV MAT 1261
UPAJIIUMa-238 ENDF/B-IV MAT 12K2

TAPE COPY USED 0 I/O'S, AID TOOK

01/12/94

NUMBER OF NUCLIDES
NUMBER OF GAMMA GROUPS
LOGICAL UNIT

UPDATED 08/12/94
UPDATED 00/I2/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 06/13/94
UPDATED 08/12/94
UPDATED 08/2/984
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/11/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94

ID
ID
I D
I'

ID
ID
ID
ID
I D
ID
ID
ID
I D
ID
ID
ID
ID

17

0

2001001
4 ('1 t' (0 1
5tu' 1 t'01
7001001
10)8 016

2008016
4008016
5008016
70(08016

8024304
8025055
6 t'2 63 04
86) 28304
3040302
608200')
1092235
1092238

(42375)

(42375)
(42375)

0.11 SECONDS

0
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:. : 00 00
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SSSSSSSSSSS CCCCCCCCCCC AAAAAAAAA LL EEEEEEEEEEEEE PPPPPPPPPPPP OCCCCCCCCC
SSSSSSSSS CCCCCCCCCCCCC A A R LL EEEEEEEEEEEEE PPPPPPPPPPPP CCCCCCCCCCCC
SS c5 CC CC AA AA LL EE PP PP CC CC
SS CC AA AA LL EE PP PF CC
S5 CC AA AA LL EE PF PP CC
SSSSSSSSSSS Cc AAARARAA AAAA LL EESEEFEE - ------ PpPPPPRPPpPP CC

SSSSYSSSSYSS CC AAAAAAAA-:-AAA LL EEEEEEEE - - ----- PPPPPPFPpPP P CC
SS CC AA AA LL EE PP cc
S S CC AA AA LL EE PP

SS SS CC CC AA AA LL EE PP CC CC
SSSSSSSSSSSSS CCCCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE PP CCCCCCCCCCCCC
SSSSSSSSSSS CCCCCCCCCCC AA AA LLLLLLLLLLLLL ESEEEEEEEEEEE PP CCCCCCCCCCC

PROGRAMI VERIFICATION INFOR14ATION

CODE SYSTEM: SCALE-PC VEPSION: 4.3

PROGRAM: 000002 ...

CREATION DATE: 09/28/95

VOLUME: Eng

LIBRARY: M:\SCALE43\WIN NT\EXE

PRODUCTION CODE: NITAWL

VERSION: 3.0

JOBNAME: SCALE-PC

DATE OF EXECUTION: 01/29/03

TIME OF EXECUTION: 11:02:25

-10.ARRAY..AE.S ENTRIES.

-SQ ARRAY HAS I ENTRIES.

10 ARRAY HAS 9 ENTRIES.

IQ ARRAY HAS 152 ENTRIES.

SELECT 17 NUCLIDES FROM THE MASTER LIBRARY ON LOGICAL 1
0 NUCLIDES FROM THE WORKING LIBRAPRY ON LOGICAL 2
0 NUCLIDES FROM THE WORKIN4G LIBRARY OS LOGICAL 3

TO CREATE THE NEW WORKINO LIBPRAY Ol LOGICAL 4

4 RESONIANCE CALCULATIONS HAVE BEEN REQUESTED
-I OUTPUT OPTION FOR AlIPX FOPR4ATTED CROSS SECTION DATA

2001 MAXIMUM NUMBER OF RESONANICE MESH INTERVALS
2 ORDER OF RESONANCE LEVEL PROCESSING

THE STOPRAGE ALLOCATED FOR THIS CASE IS 500000 WORDS

2Q ARRAY HAS 157 ENTRIES.

30 ARRAY HAS 60 ENTRIES.

40 ARRAY HAS 17 ENTRIES.

GENERAL INFORMATION CONCERNIING CROSS SECTION LIBRARY
TAPE IDENTIFICATION NUMBER 4321
NUMBER OF NUCLIDES 0I1 TAPE 17
NUMBER COF NEUTRON E51ER15 GROUPS 27
FIRST THERMAL NEUTRON ENERGY GROUP Sb
NUMBER OF GAlM-A ENERGY GROUPS S

DIRECT ACCESS UNIT NUMBER 9 REQUIRES 117 BLOCKS OF LENGTH 1680 WORDS
XSDRN TAPE 4321

SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBP.ARY
BASED Oil ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89
LAST UPDATED 08/12/94

L.M. PETRIE - ORNIL

NUCLIDES FROM XSDOPJ TAPE
I HYDROGEN ENDF/B-IV MAT 1269/THPM1I02 UPDATED 08/12/94 2001001

NAC International 6.6.10-11
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2
3
4
5
r

7

12

13
14
15
16
17

HYDROGEN ENDF/B-IV MAT 1269/THRMI002
HYDROGEN ENDF/B-IV MAT 1269/THMS1 6O02
HYDROGEN ENDF/B-IV MAT 1269/THPRM100O
o::YGco-lo E(IDF/S-IV MAT 1276
OXYGEN-16. ENDF/B-IV MAT 1276
OXYOEN-26 ENEDF/B-IV R4AT 1276
OXYGEN-16 E(IDF/B-IV MAT 1276
OXYGEN-TO EIDF/B-IV MAT 1276

CP 1191 WT SS-364 (1/IST) P-3 2936 SP=5+4 (42375)'
MAIJGAIIESE-55 ENDF/B-IV MAT 1197

FE 1192 WT SS-3044(1/EST) P-3 293K SP=5+4 (42375)'
I1l 1190 WT SS-354j(1/EST) P-3 293K SP=54 (42375)

ZIRCALLOY ENDF/B-IV MAT 1284
P0 1288 218NGP 042375 P-3 2936

URANIUM-235 ENDF/B-IV MAT 1261
UP-ANIUM-238 ENDF/B-IV MAT 1262

UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 00/12/14
UPDATED c64/12/94
UPDATED 09/12/94
UPDATED 99/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 09/12/04
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94

4001001
5001001
7001001
1008016
2008016
4008016
5008016
7008016
9024304
8025055
8026304
8028304
3040302
6082000
1092235
1092238

HYDROGEN ENDF/B-IV MAT 1269/THP341002 UPD

HYDROGEN EHDF/B-IV M.AT 1269/THPMI002 UPDS

HYDROGEN ENDF/B-IV MAT 1269/THPRMSOS2 UP0

HYDROGEN ENDF/B-IV MAT 1209/THP241002 UPD0

OXYGEII-16 ENDF/B-IV MAT 1276 UPD.

OXYGEN-16 ENDF/B-IV MAT 1276 UPD,

OXYGEN-16 ENDF/B-IV MAT 1276 UPD.

OXYGEN-16 ENDF/B-IV MAT 1276 UPD

OXYGEN-1F ENDF/B-IV MAT 1276 UPD

CR 1101 WT 2S-304 (1/EST) P-3 2936 SP=5+4 (4275)7 UPD.

MAI4GANESE-55 E)IDF/B-IV MAT 1197 UPD

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LEAR IS 0.0050E+00

RESONANCE DATA FOP. THIS NUCLIDE

ATED 08/12/94 2001001
PROCESS NUMBER 1007 IS AT

ATED 08/12/94 4001001
PROCESS NUMBER 1007 IS AT

ATED 08/12/94 5001001
PROCESS NUMBER 1007 IS AT

STED 68/12/94 7001001
PROCESS NUMBER 1007 IS AT

ATED 08/12/94 1008016
PROCESS NUMBER 1007 IS AT

STED 08/12/94 2008016
PROCESS NUMBER 1007 IS AT

RTED 08/12/94 4008016
PROCESS NUMBER 1007 IS AT

ATED 08/12/94 5008016
PROCESS NUMBER 1007 IS AT

ATED 08/12/94 7008016

PROCESS NUMBER 1007 IS AT

ATED 9/12/94 4424304

TEMPERATURE=
TEMPEPATURE=

TEMPERATURE=
TEMPERATURE=

TEMPERATURE=
TEMPERATURE=

TEMPERATURE=
TEMPEPATURE=

TEMPERATURE=
TEMPERATURE=

TEMPERATURE=
TEMPERATURE=

TEMPERATURE=
TEMPERATURE=

TEMPERATURE=
TEMPEPATURE=

TEMPEPATURE=
TEMPERATURE=

TEMPERATURE=

293.00
293.00

293.00
293. 00

293. 00
293. 00

293. '0
293. 00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293. 00
293.60

293.00

PROCESS NUMBER 1007 IS AT TEMPERATURE=

ATED 08/12/94 8025055 TEMPEPATURE=

MASS NUOMBER (A) 54.466 TEMPERATURE(KELVIN) = 293.000

POTENTIAL SCATTER SIGMA = 2.590 LUMPED NUCLEAR DENSITY = 1.7363295E-03

SPIN FACTOR (0) 14.448 LUMP DIMENSION (A-BAN) = 0.D000000E+00

IDIER RADIUS = 0.0000000E50 DANICOFF CORRECTION (C) = S. 00000110E+00

THE ABSORBE. WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODEPATOP-I 55.845 SIGMA(PER ABSORBER ATOM)= 2. 4663022E+02

MODERATOR-i WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 55.925 SIGMA(PER ABSORBER ATOM)= 1.2557598E602

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A 6-DIMENSIONAL OBJECT.

VOLUME FPACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=1.00000

GROUP RES ADS RES FISS RES SCAT
8 -5.516788E-04 0.060000O+000 -3.944190E-01
9 -2.79299 E-02 0. 000000E+00 - 3.293471E, 0

10 -2.2914521E-1 0. 060000E+00 -3.8208626E+U
11 -2. 6658052E0 0.6000006E+00 -1. 159q96EE+2

EXCESS PESOCJAIJCE INTEGFILS

RESOLVED

ABSORPTION 3.33719E+0(Y
FISSIONl 0.00000E+0

FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

II 1190 WT SS-304 (1/EST) P-3 293K SP=5+4(423751'

NAC International

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

UPDATED 08/12/94 8026304 TEMPERATURE= 293.00
PROCESS NUMBER 1007 IS AT TEMPEPATURE= 293.00

UPDATED 08/12/94 8028304 TEMPEPATURE= 293.00
PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00
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ZIRCALLOY ENDF/B-IV MAT 1284 UPDATED 08/12/94 3040302 TEMPERATURE= 293.00

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS 0.000OE+00

RESONAINCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) 90.436 TEMPERATURE(KELVIN) - 293.000

POTENTIAL SCATTER SIGMA = 6.385 LUMPED NUCLEAR DENSITY - 4.3307818E-02

SPIN FACTOR (G) 1.079 LUMIF DIMENISION (A-BAE) = 0.001120COE+00

INN'ER RADIUS (. .O000000E+00 'ANCOFF CORRECTION kC) = 0.,,006005E+00

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A f-DIMENSIONAL OBJECT.

VOLUME FPACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDINUG=I.00000

GROUP RES ABS RES FISS RES SCAT
8 -2.531564E-03 0.0000S0E+00 -2.06942HE:00
9 -7.143981E-02 0.00UOSOE+00 -3.266492E-00

N0 -7.703653E-02 0.SOS000E+00 -1.746459E+00
11 -1.954898E-01 0.000000E+00 -8.103043E-01

EXCESS RESONANCE INTEGPALS

RESOLVED

ABSORPTION 1.75363E-01
FISSION 0.00000E+00

PB 1288 218NGP 042375 P-3 293K

PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 0082000 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPEPATUPE=

293.00

293.00
293.00

293.00URANIUM-235 ENDF/B-IV MAT 1261 UPDATED 08/12/91 1092230 TI

RESONANCE DATA FOR THIS INUCLIDE

MASS NUMBER (A) 233.025 TEMPEPATURE(KELVIN) = 293.000

POTENTIAL SCATTER SIGMA - 11.500 LUMPED NUCLEAR DENSITY = 1.1757837E

SPIN FACTOR (G) - 15171.100 LUMP DIMENSION (A-BSAP) - 3.9840001E

IN'NER RADIUS = 0.0000000E00 DANCOFF CORRECTION (C) = 2.8592249E

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-i = 15.991 SIGMA(PER ABSORBER ATOM(= 1.5361255E.02

MODEPATOR-1 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MOSERATOR-2 = 238.051 SIGMA(PER ABSORBER ATOM)= 2.3124234E+02

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGPAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A 2-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=I1.0000n

GROUP REYS ABS RES FISS RES SCAT
12 -3. 22922E+00 -2.322327E+00 -8.. 5&20E-02
13 -I.149924E+O1 -5.618038E+00 -S.515055E-01
14 -8. 514027E+00 -5.049669E+00 -5.9 361501E-02
15 -4.509439E-04 -3.428H86E-04 3.H97996E-S6

EXCESS RESONANCE INTEGPALS

RESOLVED

ABSORPTION 2.00620E+02
FISSION 1.20254E+02

EMPEPATURE=

E-03

E-01

E-02

PROCESS NUMBER 1007 1S AT TEMPERATURE= 293.00

UPANdJIUM-238 EHDF/B-IV MAT 1202 UPDATED 08/12/94 1092238 TE

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) 220.000 TEMPERATURE(KELVIN) 293.000

POTENTIAL SCATTER SIGMA = 10.599 LUMPED NUCLEAR DENSITY - 2.2057686E

SPIN FACTOR (G) 656.527 LUMP DIMENSION (A-BAR) - 3.9640001E

INNEP PADIUS D 6.00060000 SAN1COFF COPRECTIGH (C) - 2.9692249E

THE ABSORBER WILL BE TREATED BY THE ]ORDHEIM INTEPAL METHOD.

MASS OF MODERATOR-1 - 15.001 SIGMA(PER ABSORBER ATOM)= 8.109•307E+100

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MPERATURE= 293.00

-02

E-01

E-02
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MASS OF MODERATOR-2 - 235.044 SIGMA(PEP. ABSORBER ATOM)= 6.3446152E-01

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRA-L METHOD.

THIS RESONANICE MATERIAL WILL BE TREATED AS A 2-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=S.00000

GROUP RES ABS RES FIRS RES SCAT
9 -4.04 S28OE-'n2 C. C)000OE+ 0 -4.083463E-C1S

10 -iS. C25E-'C00 -1.845288E-05 -:.511882E:00
11 -9.7201 C CE+C 9.C0C000E+0U -2. E6751RE+01
12 -4.26519'0E+01 0.r0nCO0E+0C -4. 96r673E+01
13 -5.341822E+41 0.000000E+00 -S.754942E+SO
14 -0.033681E+C2 0. 00CUC0E+00 - 3. 0543E+SU
15 -5.894847E-07 0.000000E+00 1.142015E-56

EXCESS RESONANICE INTEGPALS

RESOLVED

ABSORPTION 2.OSSS5E+0U
FISSION 5.05353E-S4

THIS XSDFRN WORKING TAPE WAS CREATED 01/29/03 AT 11:02:25
THE TITLE OF THE PARENT CASE IS AS FOLLOWS
SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY

BASED ON ENDF-B VERSION 4 DATA
COMPILES FOR NRC 1/27/89

TAPE ID 4321 NOMW
NUMBEER OF NEUTRON GROUPS 27 NUM4
FIRST THERMAL GROUP 15 LOG]

TABLE OF CONTENTS

HYDROGEN ENDF/B-IV MAT 1269/THP.MO002
HYDROGEN ENDF/B-IV MAT 1269/THP.MSO002
HYDROGEN EUDU/B-IV MLAT 1269/THBPM1002
HYDROGEN E DF/B-IV MAT 1200/THF`M0I02
OXYGEN-SC ENDF/R-TV MAT 1270
OXYGEN-16 EN DF/!B-IV MAT 1276
OXYGEN-S1 ENDF/B-IV MAT 1274
OXYGEN-_I ENDF/B-IV MAT 1276
OXYGEN-R6 ENDF/S-IV MAT 1276

CR 1191 WT SS-304 4/EST) 9-0 SHOE SP=54(42375)'
MAI.GANIESE-55 ENDF/B-IV MAT 1197

FE 1192 WT SS-304 (I/EST) P-3 293K SP=5+4 (42375)'
NI 110 WT SS-304 Ch/EST) P-3 293K SP=54 (42375)'

ZIRCALLOY RNDF/R-IV MAT 1284
PB 1289 218NGP 042375 P-3 O93K

UR•AN.IIUM-235 ENDF/B-IV MAT 1291
UP .ANIUM-238 ENDP/B-IV MAT 1262

PROCESS NUMBER 1007 IS AT TEMPEPATUORE= 293.00

SER OF NUCLIDES
BER OF GAMS-IA GROUPS
[CAL U.IST

UPDATED 09/12/94
UPDATED 08/12/94
UPDATED 098/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 09/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/04
UPDATED 09/12/04
UPDATED 08/12/94
UPDATED 09/12/94
UPDATED UH/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 09/12/94

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID

17
0
4

2001003
4001001
5001001
7001001

1I09::, E
2008016

4008016
51008016
7008016
8024304
80250055
8026304
8028304
3040302
6082000
1092235
1092238

TAPE COPY USED 0 I/O'S, ARD TOOK
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SSSSSSSSSSS CCCCccCCCCC AAAAAAAAA LL EEEEEEEEEEEEE PPPPPPPPPPPP CCCCCCCCCCC
SSSSSSSSSSSSS CCCCCCCCCCCCC AAAAAAAAAAA LL EEEEEEEEEEEEE PPPPPPPPPPP CCCCCCCCCCCCC
SS PS CC CC AA AA LL EE pp PP CC CC
SS CC AA AA LL EE PP PP CC
SS CC AA AA LL EE PP PP cc
SSSSSSPSSSSSS CC AkAAPAAAAAAAA LL REEREEEE ------ PP-PPPPPPPPPPP CC

SSSSSSSSSSSS CC AAAAAAARAAAAA LL EEEEEEEE ----- PPPPPPPPPPPP CC
SS CC AA AA LL EE PP CC
SS CC AA AA LL EE PP CC

SS PS CC CC AA AA LL EE PP CC CC
SSSSSSSSSSSSS CCCCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEREEEE PP CCCCCCCCCCCCC

SSSSSSSSSSS CCC,2CCCCCCC AA PA LLLLLLLLLLLLL EEEEEEEEEEEEE PP CCCC,2CCCCCC

PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000009

CREATION DATE: 03/08/96

VOLUME: Eng

LIBRARY: M::\SCALE43\WIN NT\EXRE

PRODUCTION CODE: KENOVA

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 01/29/03

TIME OF EXECUTION: 11:02:27

NAC-LWT, BWR, DAMAGED-SMALLER PIN SIZE, NO BASKET RY

.. . . . .. . . . .. . . . .. . . . * . . . . . . . .. . . . . . . . . . . . ..

... "NUMERIC PARAMETERS

THE MAXIMUM PROBLEM TIME (MINI

TBA TIME PER GENERATION (MINI 5.00

-, GEN NUMBER OF GENERATIONS 803

NPG NUMBER PER GENEPATION 000P

* NSP NUMNER OF GENERATIONS TO BE SKIPPED 3

BEG BEGINNING GENERATION NUMBER 1

RES GENERATIONS BETWEEN CHECKPOINTS 0 P..

0ID NUMBER OF EXTPA I-D CROSS SECTIONS I

NBK NEUTRON BN•A SIZE 1025

÷O NB EXTPA POSITIONS 114 NEUTRON BANK 0

NFB FISSION BANK SIZE 1000 ."

X FB EXTPA POSITIONS IN FISSION BANK 0 ..

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000

N.. WTH WEIGHT HIGH FOR SPLITTING 3.0000 ""

WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

RND STARTING RANDOM NUMBER BB827100001 -"

'B5 NUMNER OF D.A. BLOCKS ON UNIT 8 200 -.

INLO LENGTH OF D.A. BLOCKS ON lSUIT 512

ADJ MODE OF CALCULATION FORWARD

INPUT DATA WPITTEN OS RESTART UNIT 140

BINARY DATA INTERFACE YES
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÷ ............ +....... . ... .- . .. .... ...*• ....... ..... ÷**...............÷÷...... ............................... . .

NAC-LWT, BWR, DAIIAGED-SMALLER PI1 SIZE, NO BASKET

÷ ..• ..... ,4 LOGICAL PAFAIETERS ......

PUTT EXECUTE PROBLEM AFTEP CHECKING DATA

FLX COMPUTE FLUX

SD1U COSIPUTE AVG UNIT SELF-MUILTIPLICATION

MEU COMPUTE MATRIX K-EFF BY UNIT NUMBER

CRU CCMPUTE GOFACTOR E-EFF BY UNIT NUMBER

F14U PRINT FISS FROD MSATRIX BY UNIT NUMBER

MEH COMPUTE MATRIX K-EFF BY HOLE NUMBER

CKH COMPUTE COFACTOR K-EFF BY HOLE NUMBER

FMH PRINT FISS PROS MATPI:X BY HOLE NUMBER

HHL COLLECT MATRIN BY HIGHEST HOLE LEVEL

ASS,: PRINT ALL MIXED CROSS SECTIONS

:SI FRINT 1-D MIXTUPE X'-SECTIONS

XS2 PRINT 2-D MIYTUPE X-SECTIONS

CA P PRINT MIXTURE ANGLES & PROBABILITIES

PKI PRINT FISSION SPECTRUM

PID PRINT EXTRA 1-S CPOSS SECTIONIS

YES

NO

NO

NO

NO

NO

NO

NCI

NO

NO

NP

NO

NO

NO

110

110

RLT

FDNI

NUB

METP

CKP

FMP

MKA

CEKA

FMA

HAL

FAR

GAS

PAX

PWT

PGM

BUG

TRK

PLOT PICTURE MAPtS) fill

COMPUTE FISSION DENSITIES NO11

COMPUTE NU-BAS & AV, FISSION GROUE YES ...

COMPUTE MATRIX K-EFF BY UNIT LOCATION fir,

COMPUTE COFACTOR K-EFF BY UNIT LOCATION 1o0

PRINT FISS PROD MATRIX BY UTNIT LOCATION NO

COMPUTE MATRIX K-EFF BY ARRAY 11UM-BER I0O

COMPUTE COFACTOP K-EFF BY ARRAY NUPBER NO *

PRINT PISS PROD MATRIX BY ARRAY NUMBER NO()

COLLECT MATRIX BY HIGHEST ASSAY LEVEL NC'

PRINT FIS. AND ABS. BY REGION SO

PRINT FAR BY GROUP O1

PRINT XSEC-ALBEDO CORRELATION TABLES NO

PRINT WEIGHT AVERAGE ASSAY NO

PRINT INPUT GEOMETRY NO

PRINT DEBUG INFORMATIOTIN NO

PRINT TRACKING INFOSSIATION NO

RAR.AIETER INPTUT COMPLETES

.. 'IOS WERE USED READING THE PARAMETER DATA ........

DATA READING COMPLETED - .......

NAC-LWT, BWR, DAPIAGED-SMALLER PIN SIZE, NO BASKET

MIXING TABLE

NUMBER OF SCATTERING ANGLES - 2

CROSS SECTIONI MESSAGE THRESHOLD =3.SR-SN

MIXTURE -
NUC LIDE

ITS / 1 /q

TIU' LI1E

1 Cc~, -- 1
MIXT11RE

CS / 12,ý
MIXTUFRE 

=NUGLL SE

31014 ,U 3I

4c/1I/'cI

MIXTURE
NUGCLIDE

MIXTURE=
NTUCLIDE

5001'- 1
CS,'12'9

50680161

ATOM-DENS.
4 . C.4 , 0SE-S2

1. 1757KE-03

3. 20477E-c2

ATOM-DFETID
C. 6 7 1.,9 SE-0S

3. 3304 E-R2

DENSITY (GiCC)
WGT. FRPAC.

I . ld51 OE-fl

4. 40750E-Q52

8. 37425E-01

DENSITY TG/CC)
WGT. FR-AC.
.11Q _27E-T1

t. AbB174E-01

.10. 412
ZA AWT

801c 15. -ug 4

922-35 2504

9223 C O38.0510

= .9 17

A:A
01 Io .1 ,77

4011 15.9904

PITUL IDE
OXYGEII-1E

UFRAP1ILM-235

cJSSJICIM-238

TITLE
EITDF/B-IV MAT

ENDF/B-IV MAT

ENDF/N-IV SAT

1276

1262

DENSITf (G/CC) = E.5600
ATOM-FENS. HWT. FRAC. lA AWT

4. 33'077E-02 I. OnYRIT0E+. 0 4 50 91.2196

4
ATOM-DENS.

6. 67/OXE-SY

0.3384I6E-R2

DENSITY (0/CC)
WHT. FRAC.

S. 11927E-rll

S.55c74E-01

DENSITY (G/2C1
NGT. FPRA.

1. 1927E-Sl

0 . : b24 K-SI

= 50.9917
Z A AWT

100 1•D .6577

0016. 11.9904

- I.99q17E-04

ZA ANT
1061l 15. 007

1916 t 15. '990U4

NUCLIDE TITLE
HY['ROGEN ENl[,F/B-IV MAT 12C56/THPR2I I'll

OXYGEN-l1 ENDF/B-IV MA•T 1276

ITUCLIDE TITLE
ZIRCALLOY ETIDF/B-IV MAT 1204

NUCLIDE TITLE
HYDROGEN ENDF/B-IV IAT I263/TH].Ic]UT2

UXYGEN-16 ENDF/B-IV STAT 1276

NUCLIDE TITLE
HYDROGEN ENDcF/B-IV MAT 1I269/THPES112

0:OE''EN-I-. ENDF/B IV •.AT 1276

UPDATED

UPDATED

UTFTATEFc

UPEFATED

UPD'ATED

UPDATED

UPDATED

UIPDATED

U PDATED

UPDATED

0
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MIXTURE =
NUCLIDE
6082000

08/12/94

MIXTURE =
NUCILI DE
7001001

00/12/94
7008016

08/12/94

MIXTURE
NUCLIDE
8024304

18/12/ 94
0025055

08/12/94
8026304

OR/12/94
8028304

08/12/ 94

6 DEIJSITY(G/CC) = 11.344
ATOI-DENS. WNT. FPPA. ZA AWT NUCLIDE TITLE

3.206-0E2 1.000006 200 207.2100 PB 1200 2180GP 042375 P-3 293K

7
ATOM-DENS.

6. 67692E-06

3.33846E-06

8
ATOM-DENS.

1.742368-02

1.73633E-02

5.93579E-02

7.720708-03

DEISITY(G/CC)
WIT. FPAC.

I.119278-01

8.800748-01

DENSITY (G/CC)
WGT. FPRAC.

1. 90000E-01

1. 999998-02

6.050008-01

9.50001E-02

= 0.99817E-04
ZA AWT

1001 1.0077

8016 15.9904

= 7.9200
TA AWT

24000 51.9957

25055 54.9379

26000 55.8447

28000 58.6q72

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THPM1002

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE
CR 1191 WT SS-304(1/EST) P-3 25935; P=5+4(423750'

MAIGANIESE-55 EWDF/B-IV MAT 1197

FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)1

NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

2001001
4001001
50('1001
7001001
108016
2 ('k8 0 I01C
4008016
5008016
7008016
8024304
8005055
8026304
3028304
31741302

6082000
10 9'2 5
10q2238

HYDROGEN ENDF/B-IV MAT 1269/THP0M1002
HYDROGEN ENDF/B-IV MAT 12 69/THRM1002
HYDROGEN ENDF/B-IV MAT 1269/TH2M41002
HYDROGEN ENDF/B-IV MAT 1269/THP41002
OXYGEN-O16 ENDF/B-IV MAT 1276
0'.8GE1-16 ENDF/B-IV MAT 1270
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276

CR 1191 WT SS-304(1/EST) P-3 293K SP05+4(42375)'
T4ANGANESE-55 ENDF/B-IV MAT 1197

FE 1192 WT SS-304 (I/EST) P-3 293K SP=5+4 (42375)}
NI 1190 WT SS-304(1/EST) P-3 293k8 SP=5+4 (42375)'

Z1RCALLOY ENDF/B-IV MAT 1284
PB 1288 218NGP 042375 P-3 293K

URPANIIUM-235 ENDF/B-IV MAT 1261
UP.AIIUM-238 ENDF/B-IV MAT 1262

UPDATED 0/112/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 008/12/04
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94

KENO MESSAGE

KENO MESSAGE

KENO MESSAGE

KENO MESSAGE

NUMBER K5-222 1 TRADNSFERS FOR MIXTURE 2 WERE CORRECTED FOR BAD MOMENTS.

NUMBER E5-222 1 TPFANSFERS FOR MIXTURE 4 WERE CORRECTED FOR BAD MOMENTS.

NUMBER K5-222 2 TRANSFERS FOR MIXTURE 5 WERE CORRECTED FOR BAD MOMENTS.

NUMBER K5-222 2 TRAINSFERS FOR MIXTURE 7 WERE CORRECTED FOR BAD MOMENTS.

........ 0 IO'S WERE USED MIXING CROSS-SECTIONS ........

1-D CROSS SECTION ARRAY ID NUMBERS
1 2002 1462 27 18 1018

... 0 IOS WERE USED PREPARING THE CR000 SECTIONS

NAC-LWT, BWR, DAMAGED-SMALLER PIN SIZE, lI0 BASKET

ADDITIONAL INFORMATION ......

S.. NUMBER OF ENERGY GROUPS

"0* I O. OF FI0S1200 SPECTRUM S0U0CE GROUP

110. OF SCATTERING ANGLES III 6SE0S

". R ENTRIES/IIEUTRON Ill THE NEUTRON BANIK

ENTRIES/NEUTRON IN THE FISSION BANK

NUMBER OF MIXTURES USED

NUMBER OF BIAS ID'S USED

11NU1BER OF DIFFERENTIAL ALBEDOS USED

TOTAL INPUT GEOMETRY REGIONIS

NUMBER uF GEOMETRY REGIONS USED

LARGEST GEOMETRY UNIT NUMBER

... LARGEST ARRAY NUMBER

+X BOUNDARY CONDITION

* +Y BOUN.DRSY CONDITION

27 USE LATTICE GEOMETRY

I GLOBAL APPR.Yf NTUMBER

2 NAUMBER OF UNITS IN THE GLOBAL X DIR.

17 NIUMBER OF UNITS IN THE GLOBAL Y DIR.

10 NUMBER OF UNITS IN THE GLOBAL Z DIR.

6 USE A GLOBAL REFLECTOR

0

10

10

USE NESTED HOLES

NUMBER OF HOLES

MAXIMUM HOLE NESTING LEVEL

USE 11ESTED ARPAYS

NUMBER OF APPAYS USED

MAXIMM4 ARRAY NESTING LEVEL

NO

0~-

0'*

YES * "

NO -"

NO "..

MI0'"

MIR '1-1P.
MIR -X BOUNDARY CONDITION

MI R -Y BOUNDARY CONDITION
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7+Z BOU11DA"P CONDITION MIR -Z BOUIJDARY CON'DITIONI MIR 0
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REGION

NAC-LWT, BWR, DA14AGED-SMALLER PIN SIZE, NO BASKET

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
NUIq ID

----- UNIT 1

LWR FUEL ROD-NO CLAD

1 CYLINDER 1 1 RADIUS = 0.39840 Z = 10.000 -Z = -10.000 CENTERLINE IS AT X = S.0000: Y = 0.00000

- CYLINDER 4 1 RADIUS = 0.40490 +Z = 10.005 -Z - -10.000 CENTERLINE ID AT 0 0.0SS0S y = 5.00':'

NAC-LWT, BWS, DASIAGED-SMALLER PIN SIZE, NO BASKET

MEDIA BIAS GEOMETRY DESCRIPTION4 FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION NUM ID

....... GLOBAL ..................

UNIT 2

1 CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUIUBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NRUMBER

HOLE NUMBER

HOLE NUMBER

HOLE INUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NIUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE N'UMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

4 1 RADIUS = 9.0166

1 AT X = 0.00000

2 AT X = 2.15'9

3 AT Z = 1.07(4

4 AT N = -1.0764

5 AT 0 = -1.1529

6 AT X = -1.07G4

7 AT X = 1.0764

8 AT X = 3.2293

S AT X = 4.3058

LO AT X = 3.2293

.1 AT X = 2.1529

.2 AT X = 0.00000

L3 AT X = -2.1529

14 AT X = -3.229'

15 AT N = -4.305t

16 AT = -3.2"93

.7 AT X = -2.1529

[A AT N= 0.00000

19 AT X = 2.1529

ID AT Z = 4.3058

:1 AT X = 5.3_22

:2 AT X = 1.0764

'3 AT X = -4.3058

'4 AT Z = -5.3822

'5 AT Z = -1.0764

2R AT S = 1.07;4

'7 AT N = 4.305e

:8 AT N = 3.2293

9 AT N = -1.0764

W0 AT X = -4.3058

31 AT X = -3.2293

2 AT X = 3.2293

!3 AT N = 0.3622

!4 AT = -3.2293

Y5 AT X = -5.3822

lb AT :': = 6.4587

+Z = 10.000

Y = 0.00000

Y = 0.000000

Y = 1.8645

Y = 1.8645

Y = 0.00000

Y = -1.8645

Y= -1.8645

Y = -I.8645

O = 0.00000

Y = 1.8645

Y = 3.7289

Y = 3.7289

Y - 3.7289

Y = I.H845

Y = L.0'D000O

Y = -1.8645

Y = -3.7289

Y = -3.7289

Y = -3.7289

Y -3.7289

Y = I.8r45

Y = 5.5934

Y = 3.7289

Y = -1.8645

Y = -5.5934

Y = -5.5934

Y = 3.7289

Y = 5.5934

Y = 5.5934

Y = -3.7289

" = -5.5934

= -5.5934

i'= -1.8645

Y = 5.5934

Y = 1.8645

Y = 0.00000

-Z = -10.000 CENTERLINE IS AT X = 0.00000 0 = 0.00000

Z = 0.00000 1S UNIT NUMBER N

Z - 0.00000 IS UNIT NUMBER I

Z - 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

Z = 0. 00000 IS UNIT NUMBEP I

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NUMBER I

7- 0.00000 IS UNIT NUMBER 1

Z = 0. 0000(Y IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NUMBER I

Z 0.00000 IS UNIT NUMBEP 1

Z= 0.00000 IS UNIT NUMBER I

Z= 0.00000 IS UNIT NUMBER I

Z= 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

Z 0.=0000 IS UNIT HLOBER. 1

Z - 0.00000 IS UNIT IIUMBER I

Z - 0.000 IS UNIT NUMBER I

Z - 0.00000 1S UNIT NUMBER I
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HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE N1UMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE N1UMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

- CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

F CYLINDER

7 CYLINDER

8 CUBOID

AT X = -6.4587

AT X = 0.50000

AT X = 2.1529

AT - = 4.3058

AT X = 5.3822

AT X = 6.4587

AT X = 7.5351

AT 2 = 8.6116

AT X= 7.5351

AT X = 6.4587

AT X = 5.3822

AT X = 4.3058

AT X = 2.1529

AT X = 0.00000

AT X = -2.1529

AT X = -4.3058

AT X = -5.3822

AT X = -6.4587

AT X = -7.5351

AT X = -8.611b

AT X = -7.5351

AT X = -6.4587

AT -= -5.3822

AT X = -4.3058

AT X = -2.1529

Y = 0.00000

S = -7.4578

Y = -7.4578

Y = -7.4578

Y = -5.5934

Y = -3.7289

Y = -1.8645

Y = 0.00000

Y = 1.8645

Y = 3.7289

Y = 5.5934

Y = 7.4578

Y = 7.4578

Y = 7.4578

Y = 7.4578

Y = 7.4578

Y = 5.5934

Y = 3.7289

Y = 1.5645

y = 0.00000

Y = -1.5645

Y = -3.7289

Y = -5.5934

Y = -7.4578

Y = -7.4578

+Z = 10.000

+Z = 10.000

+Z = I0.1000

+Z = 10.000

+Z 10.000

+Z = 10.000

-X = -49.822

2 = 0. 00000 IS UNIT NUMBER I

Z- 0.00000 IS UNIT NUMBER 1

Z - 0.00000 IS UNIT NUMBER I

Z - 0.00000 IS UNIT NUMBER 1

Z - 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NUMBER 1

O = 0.00000 10 UNIT OIlIHER 1

1 = 0.00000 IB UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER I

Z - 0.0000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NUMBER I

Z 0. 00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NUMBER I

Z - 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

Z - 0.00000 IS UNIT NUMBER I

Z = 0.50000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER 1

-Z - -00.000 CENTERLINE TO AT 0 = 0.00000 Y = 0.00000

- ) - -10.000 CENTERLINE IS AT 0 = 0.00000 Y = 0.00000

-z = -10.000 CENTERLINE IS AT X = 0.00000 Y = 0.0000

-Z -o0.000 CENTERLINE IS AT X = 0.00000 Y = 0.00000

-Z -10.000 CENTERLINE IS AT X = 0.00000 Y = 0.00000

-O - -10.000 CENTERLINE IS AT X = 0.00000 Y - 0.00000

-Y 49.822 -Y = -49.522 -z = 10.000 -T - -10.000

5 1 RADIUS = 16. 986

8 1 RADIUS = 18.898

6 1 RADIUS = 33.503

A I RADIUS = 36.551

7 1 RADIUS = 49.244

8 1 RADIUS = 49.H22

5 1 + = 49.822

UNIT REGION

1 1
2

- 1

5
6
7
8

NAC-LWT, BWR, DAMAGED-SMALLER RIO SIZE, NO BASKET
VOLUMES FOR THOSE UNITS UTILIZED' Ill THIS PROBLEM

GEOMETRY CUMULATIVE
REGION VOLUME VOLUME

1 9.97283E+00 CM-3 9.97283E-00 CM-3
2 3.28074E-02 CM-3 1.03009E+01 CM-'3

3 4.47982E+03 CMH"- 5.10817E+n3 CM"'3
4 1.30210E+04 CM"? 1.812910+04 CM"3
5 4.30932E+03 CM'3 2.'24385E+04 C-M-3
0 4. 08R55E'04 CM_3 7.05240E+04 CM- 3
7 1.341606+04 CM'"? P.39400E+04 CM-'3
8 6.84274E+04 CM":3 1.52367E+05 CM'*3
9 3.59652E+03 CM"3 1.55964E+05 CM '3
10 4.26155E+04 CM**3 1.98579E+05 CM _3

UNIT USES REGION MIXTURE

1 01 11

- 0

4 6
5 0
6 7

TOTAL VOLUME

0.08343E+02 ,M-3
2.0012SE+01 CMI'3

4.47982E+03 CMN"3
1.30210E604 CM''3
4.30932E+03 CM**3
4.80855E+04 CM' 3
1.34160E044 C"M 3

:.84274E604 CM 3
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7 8 3.998L20+03 CM"13
8 5 4. .61555E+04 CM"2*

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUMIE

I C.08343E+.02 -M'M3
4 4.499840+03 cm 13
5 5.56365E+04 CIM'3
0 4.80855E+04 CM 3
7 6.84274E-+04 CM4 _ 3

8 2.13218E044 CM .3

I.L2 (G)
0.33405E-03

4.4916IE+03
5. 55347E+00
5.45482E+05
. 883022E+00

1.08H869E+05

* BIASING INFOR14ATION

A DEFAULT WEIGHT OF 0.500 WILL BE USED FOR ALL BIAS ID'S.

........ 0 IO'S WERE USED IN KENO-V BEFORE TRACKING ........

........ 0.u0450 MINUTES WERE USED PROCESSING DATA. ........

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE- 3.06347E-03

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED UNIFORMLY THROUGHOUT THE ENTIRE VOLUME DEFINED BY THE OUTERMOST GEOMETRY CARD.
THE FLAG TO STARPT NEUTRONS IN THE REFLECTOR WAS TURNED OFF

KENO MESSAGE NUMBER K5-l05 .. ". WARNING, ONLY 481 INDEPENDENT STARTING POSITIONS WERE GENERATED.

519 ADDITIONAL STARTING POINTS WERE PICKED FROM THE INITAL DISTRIBUTION.

4.49650 MINUTES WERE REDUIRED FOR STARTING. TOTAL ELAPSED TIME IS 4.50133 MINUTES.

NAC-LWT, BWR, DAMAGED-SMALLER PIN SIZE, ND BASKET

GENERATION
GENEPATION 6-EFFECTIVE

KENO MESSAGE NUMBER K5-132
1 6.45376E-01

KENO MESSAGE NUMBER 65-132
2 8.27583E-01

KENO MESSAGE NUMBER K5-132
3 8.80673E-01
4 8.86922E-01
5 8.45497E-01
6 8.83555E-01
7 9.28339E-01
8 8.58053E-01
9 8.74480E-01
10 8.70549E-01

11 8.338H1E-0I
12 9.03332E-01

13 9.06360E-01
14 8.74883E-01
15 8.60739E-RI
10 R.56786E-21
17 8.46416E-0l
18 8.79714E-01
19 8.77155E-01
20 8590755E-01
'I 8.41781E-01

8 .74472E-01
23 8.71497E-01

'4 8.52134E-01
25 +.74281E-01

26 8.85942-E-01
7 8 .85 020E-0 1

8 .79802E-01
9 00154E-01

I0 8.77230E-0I

31 8.74788E-0a
32 8.66097E-01
33 9:01664E-0 ,
34 6 .85437E-0i
35 C9.13722E-01
1. 8. 81820E-01
37 8.77272E-01
38 8.67048E -01
39 1 .51994E-01
40n 9.11647E-01
41 8.45714E-0I
4? 9.018 5E-01
43 8.62713E-01
44 6.57230E-01
45 9.20496E-01
46 9.IR825E-01
47 8.94214E-01
40 R.R0536E-01

NAC International

ELAPSED TIME
MINUTES

WARNING .... ONLY

4. 52067E+O0)
WAP141NG .... ONLY

4.55700E+00
WARN-ING .... ONLY

4.58617E+00
4.61650E+00
4.64667E+00
4.67683E+00
4.70800E+00
4. 73817E+S0
4. 76833E+Su
4. 79767E+00
4. 82883E+5O
4.85817E+00
4.88733E+00
4. 91767E+0r
4.94783EK00
4.97800E+00
5. 00017E+00

5.:03750E+0)
5. 048 (7E+0 0
5 .09883E+04
5. 2900E+S0
5.15833E+R'
5. 18850E+00
5.21883E+0(
5. 24983E+00
5,28017E+00
5. 30933E+00
5.34600EK+00
5.37433E+00
5.40467E+00
5.43483E n0
5.46500E+00
5.4 9617E+00
5. 52633K+0

5.55750E+00
5. 5095 ,'E+ ('0
5. 6207E+00
5. 65083E+00
5. 0200E+00
5. 7113 3E+00
5. 7422 3E+ 00
5. 77350E +0
5. 80367E+00
5.8,483E+00
5.8 650E+ 00
5.89533E+0S
5. 92550E+00
5.95567E+00

AVERAGE
K-EFFECTIVE

908 INDEPENDENT
1 .00000E+0O

097 INDEPENDENT
S.OOG00E+O0

955 INDEPENDENT
8.80673E-01
8. 83798E-01
8.71031E-OS
8. 74 162E-01
8. 84997E-01
8.80507E-01
8.79646E -01
8.78509E-01
8.73543E-i1
0.76522K-01

8.79234E-01
8.78872E-01
8.77477E-01
6.75999E-01
8.74027K-Ri

8.74 382E-01
8.74545E-01
8.75446E-01
8.73674E-S0
8.73714E-01
8.73608E-01
8.72632E-01
8.72704E-01
8.73256E-01
6.73726E-01
E .73960E-01
8.74930E-01
8. 75012E-01
8. 75004E-01
8.74707E-01
8.75577E-01
8.75885E9-0
4.77032E-01
8.77173E-01
8.77175E-01
8.76894E-01
8.76221E-01
8.77153E-01
8.76347E-01
8.76971E-01
0.76623E-01
8.76161E-01
8 .77192E-01
8.78093E-01
8.78451E-01
0.78497E-01

AVG K-EFF
DEVIATION

FISSION POINTS WERE
0. 00 S00E + 00

FISSION POINTS WERE
0.O00000E+00

FISSION POINTS WERE
0.O0000EE00
3.12465E-02
1.28937E-02
9.63994E-03
1.31591E-02
1.16450-E02

9.8794 5E-03
8.63108E-03
9.08838E-03
8.65753E-03
8.28752E-03
7.574126-03
7.10543E-03
6.74233E-03
6.579310-03
6.164(3E-03
5.792960-03

5.53540E-03
5.52762E-03
5.24411E-03
4.98926E-03
4. 85619E-03
4.64080E-03
4.47733E-03
4.32021E-03
4.15736-023
4.11632E-03
3.96744E-03
3.82820E-03
3.71029E-03
3.692466-03
2.5804 E-03
3.66213E-03
3.50558E-03
3.45250E-03
3.36700E-02
3.34317E-03
3.38492E-03
3.39410E-03
3.36640E-03
3. 30163E-03
3.254 98E-03
3.34143E-03
3.38659E-03
3.32381E-03
3.25693E-03

MATPIX
K-EFFECTIVE

GENERATED

G.O 10P00ATE ÷ 0

GEN.1E RATE D
0 0000E +00
0. 000"00 00
0. 00000E600

0 .00000E +0O. OO00E+O00

0. 00000E+O0
0. 0000E96-0
0. 00000-E00
0.00000-SE O0
0. 00') 00E 0
0. 00000-E000. 00000-00O
0. 000006-00
0I.000000E+02

0I.0f00000-S000. 000i'0E + 00
L .00 006E+ 0 0
n 0n0nnr0 E + 00+'

0. 0010006+ 017

.0000OE+00

0. 00000E0-0

0. 00009+0-00. 000-OOEo0
0. 00000E+00
0.0i0U00E+ 00
0. 110000E+ 00
0I. 00000E+00
0. 00000E0 00
0 . 0101000+'1 0
0. 00000E:+ 0

('00000g+0
+ 00000+E00

0.1'.00000E + 00

0 . ('('0000+o0

0. 00000E40+
0. 0 00 00WE 00

0.000600
0. O0000+E00

0 00000E+00

0 . 000006 ' 0
0. +00000-+00

MATRIX X-EFF
DEVIATIOI

0, 0'0 00i 00 E+ 00

0. 00000E+00

0 . 000(0E+00S
0. 0000068 00
0. 00000E+00
O. OOiOOB÷O00
0. 0000E+00
0. 000000E+ 00
0.00000E+00
0. O0000E+00
0.000000+00

0.00')0000+000.00000E+00
0. 0000E+-00
0. 000 CI'IE o "10. 00000K-OE
n. 10000'E0-I0

c. ('l,' n0 E, + O'' I

0. 00000E+00
0 00000E+00
0, :0000E+O0
0. 50000E+ 00
0. o0010OEE+ 00
0. 00000E+00
0. 0000E +000 . OBOOOEW+00

0 . 000E00'00
0 . 00000E+00
0. 000BOE+00'
'7. 000'OE+ 0 0'
0. 000000E+00
0.00 00-nE+0

0. 00'000-+C00
o. ronooooo-o'

0. 0000-E+00

nI , O000lE+U-O

0.000000+00
0. O000000+00

0 .00000 + 000. 00000E+00
0. 0000E6+00
0.00000E+000. ('00'S0E K-("
5.000000-+00
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49
50

51
52
53
54
55

57

59

60
61

62
63
64
65
66
67
68
69
7 (1
71
72
73

761
762
763
764
765
766
767
766

769
770

771
772
773

774
775
776
3777

778
779
780
781
7A2
783
784
785
786
787
788
78q
790
791
792
793
794
798
796
797
782
759

850
801
802
803

9.20884E-01
8.65345E -01
8. 1374E -01
9.03797E-01
8. 844996-01

4. 80169-SI

8.39095E-01
9.04921-01
8.89452E-01
8.56438E-01
8.71472E-01
8.70936E-]l
8.59501E-01
8. 79114 E-01
8.97505E-01
8.66248E6-01
8. 85619E-01
8.67912E-01

0.052'E_-01

9.17615E-01
8.36897E-01
8. 83156E6-01
8.40439E-01
8. 5717C6E-01
9. 00485E-' E1

8.95618E-01
9.04177E -01
8.59740E-01
8.96777E-01
8.62650E-01
8.74845E6-01
9.18491E-01
8.79583E-01
8.77626E-01
8.90662E-01
8. 44 109E-01
9.07414E-01
8.93137E-01
8. 72 167E-01
8.45577E-01
8.584806-01

a 891 ('76-01
8:.34('17E-(El1
8. 79187E-01
8.97408E-01
8. 97252E6-01
8.57075E6-01
8.38060E-01
8.60418E-01
8.86224E-01
8.86131E-01
9.04 4 8 2E-01
8.67352E-01
8.77743E-01
8.79401E-01
8.92073E-01
8.42610E-01
9. 08906E-1C
9.13945E-01
8.71704E-C'i
8.87139E-01
9.24523E-01
9.03145E-01
0.61744E-01
8.82639E-01
8.97474E-01
9.02853E-01
8.68867E-01

5. 98583E+00
6.01700E+00
6.04717E6O0
6.07750E+60
0.10767E+00

6.13783E+00
6.16817E+00

6.319733E+:0
6.22707E+00
6.25783E+'0
6.28800E+00
6. 31817E+00
6.35300+00)
6.38233E+00
6.:41350'E00
6.44367E+00
6.47383E100
6.50400E+00
6. 5 34 33E +00
6.56356E+ 0
6. 592836+ ('0
6.62400E+00

6.65333E+00
6.68350E+00
6.71367E+u0

2.74152E+01
2.74443E+01
2.74747E+01
2.7504 8E+01
2.75350E+01
2.75662E+01

2.7595 5E01
2.76205E+01
2.76568E+01
2.768870E+01

2 .771636E+0'1
2. 774665E+01
2.77767E+01
2. 789506')UE÷'1
2.78362E+01
2.786,5E+01
2.78067E+01
2. 7q9208E +01
2.79570E+01
2.79863E +01
2.80165E+01
2.80467E+01
2.80760E+01
3.81053E+01

2.81365E+0I
2.81657E+01
2.81950E+01
2.82262E +601
2.82555E+01
2.882857E1+1
2.03150E+01

2.83533E+01
2.898456E+u
2.9414 7E+0' 1
2.84450E+0'1
2. 84752'1E+1
2.85063E+01
2.85365E+61
2.95667E 601
2.85978E' 1
2.81280E+05

2.6582E+u1
2.86893E+01

8.79398E-01
8.79106E -01
8. 78744E _-01
6.79245E-01

7.794 2 6E-01
8.70441E-01
8.708679E -01
0.79165E-01

8.78989E-01
8.707656-01
8.78r37E-01
8.785046-01
6.781826-01
8.78198E-01
8.78515E-01
8.78317E-01
8. 78433E 3-01
e.7826-8E01
8. 78611E-01
8.79202E-01
S.78570E-01
8.78638E-01
8.78084E-01
0.77785E-01
0.78105E-01

8.84167E-01
8.84194E -01
8. 84161E-01
8. 84,178 -01
8. 84 150E_-01
8. 84138E-01
8. 84 183E_-01
8. 04 177E_-01
8.84168E-01
8. 84 17G6E-01
8.84124E-01
9.84155E-01
6.84 166E-01
8.0+1516-01
e. 4 101E-I
6.8040080E-01

6.84073E-01
. 84008E-01

9.84002E-51
8.84019E-02
8.0406E6-01
8.84002E-01
8.83943E-01
8.83913E-01
8.83916E-01
8. 8391E_-01
8. 83945E-01
8. 83924E -01
8.839166-01
0.839106-01
6.83821E-01
e.830 0E-_01
8.83900E-01

8.63938E-01
0.63922E-21

8.83927E-01
8.R3978E-01
8.84002E-01
0.83974E-01
8 8 83972E -01
8. 839689E6-0
8.84013E-01
8.83994E-01

3.31203E-03
3.25549E-03
3.208836-03

3.18367E-03
3.12590E-03
3.065236-03
2.101706-53
2.062276-03

2.03066E-03
2.986467E-03
2.93463E-03
2.88665E-03
2.85552E -3
2.80757E-03
2.77924E-03
2.74120E6-03
2.69983E-03
3.66239E-03
2.64337E-03
2.66926E-03
2.70387E6-3
2.66467E-03
2.68349E-03
2.66169E-03
2.64334E-03

8.32052E-04
8.21392E-04
8.20941E-04
8.20030E-04
8.19441E-04
8.18458E-04
8.18620E-04
8.17573E-04
8.16551E-04
8.155316-04
8. 16134E -04
8.15636E-04
8.146616-04
8.137546-04
08.141316E-34

8.130516-04
8.12817E-0•4
8.14328E-04
8.133036-04
8.12440E-04
8.11574E-04
8.11270E-04
8.12363E-04
8.11880E-04
8.10848E-04
8.098186-04
8.09210E-04
8.08456E-04
8.07466E-04
8.0(461E-04
8. O55(14E-04
0.06182E-04

8.05784E-04
8.056060EU4
9. 04791E-04
8.037876-64
8.04298E-04
8.037476-04
8.03224E-04

8.022 18E-04
8.01392E-04
8.00737E-04
7.99960E-04

0. O0000E+O00
O.00000E+00
0. 00000E+00
0. 000006E00

0. 00000E+00
0. 000006E+0
0. 50 0006E+ 00
0. 000005E+00
0. 00000E+00

0. O0000E+00
0.000006+00
0.000006+00
0. 0000E+00

0. 00000E+00
0.0O00056+50

0. 00006E+00
0. 00000E+00
0. 00000E+00
0. O0006E+00
0.000006E00
0.606006+00
0.O00OOE+00
0. 00000E+00
0.00000E600

0. 00000E+00
0.00000E+00
0. 00006E+00
0.00000E+00
0. O0000E+00
O.00006E+00
0. 000006+09
0. 00000E+00
0. 00006E+00
0. 00006E+00
0 . O0000E+00
0. 00000E+00

0. 00006E+00

0. 00000E+00
0. 00000E+00
c'. 000060E+00

t''. 0000E+00
0.00000E+00
E. 00000E+00

. O00006E+00
0O.0000E+00
0.00000E+00
0.00000E+00
0. 000006+00
0. 00006E+00
0. 00006E+00
0. O0000E+00
0. OOOOOE+00
0. 00000E+00
0. 00000E+00
0. 00000+ 00
0.C00006E+00
0.0O006E+00
0. 00000E+00

1). n0 000E+00
0. 00000E+00
0. O00000E+O0

. 00000E+O0
0.O00000E+00
5. 00000E±00
0. 00006E+00
E. 00000E+00
0. 00000E+00

O.00000E+00

0. 0000E+ 00
0. 00 006E+O0
0. 0500CE+ E00
'3. 00000E+ 0
0.'000'06E+00
0.600000E+00

0.00000E+00
0. 00000E + 00
0,00000E+90
O.00000E00

O.00006E+00
0.00000E+O0
0.00000E+00
0.00006E+00
0.0000+E00
0.00006E+00
O.000006+00
0. 00000E+00
0 .O00000E+00
0.O000606+00
0.00000E+00

0.000000E+00
0.00000E+00

0.O0000E+00
0. 00000E+00
0.00000E+00
O.00006E+00
0.000006+00
0.00000E+00
0. O0000E+00
0.000006+00
0.O00000E+00
0O.0000E+00

0.000006+00

0.00000E+00
0.0000E0+00
0.00006E+00

0. '00006E+30
O.00)00E+000.00000E600

0,00006E+00
O.00000E+00
0.000006+00
O.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+000.000006+00
0.000006+00
0. O00OOE+00

0 . 000006 + 'C'
0. 00000E+00
0.00000E+00
0.,00006E+0

0.00000E+00
0.050006E+00
0.00000E+00
0.00000E+00
0.00000E+00

0.000006+00
O. 00000E+00

0.00006E+00

6ENO MESSAGE NUMBER K5-123 EXECUTION TE6941NATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.

NAC-LWT, BWP, DAMAGE'D-SMALLER PIN SIZE, NO BASKET

LIFETIME = 1.15441E-04 + OR - 1.79468E-03 GEEIRATION TIME
1U BAR - 2.42733E+00 + OR - 3.914871-05 AVERAGE FISSION GROUP

ENERGY{EV) OF THE AVERAGE LETHAPGY CAUSING FISSION

6.46672E-05 + OF - 9.48936E-08
2.36688E+01 + OR - 2.79417E-03
6.78645E-02 + OR - 1.70118E-04

NE. OF INITIAL
E6NE1AT21NS0 AVERAGE

SE2PPED K-EFFECTIVE
57 PEP CENT 95 PER CENT 99 PER CENT NUMBER OF

DEVIATION CONFIDEIICE INTERVAL CONFIDENCE INTERVAL COIIFIDENCE INTERVAL HISTORIES

3 0.88400 + OR - 0.00080 0.69320 TO 0.88480 0.88240 TO 0.88560 0.88159 TO 0.88640 800000

4 0.88399 + OR - 0.00080 0.6d319 TO 0.88480 0.88239 TO 0.88560 0.88159 TO 0.88640 799500

5 0.88404 + OR - 0.00080 0.68324 TO 0.88484 0.88244 TO 0.88565 0.88164 TO 0.88645 79506U

6 0.88404 + OR - 0.00080 0.09324 TO 0.88485 0.88244 TO 0.06565 0.88164 TO 0.88645 797000

7 0.88399 + OR - 0.00080 0'.88319 TO 0.88479 0.69228 TO 5.68559 0.88158 TO 0.88639 796000
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8 0.88402

9 0.88403

10 0.88405

11 0.88411

12 0.8840q

17 0.80410

22 0.88426

27 '0.88432

32 0.88435

37 0.88431

42 0.88436

47 0.88432

52 0.88431

57 0.88436

62 0.88446

67 0.88447

72 0.88459

77 0.88456

82 0.88454

87 .488460

92 0.88455

" OR -

" OP. -

" OR -

* O. -

+ OR -

+ OR0 -

+ OR -

+ OR -

+ OR -

+ OR -

+ OR -

+ OR -

" 08 -

+ OR -

" OR -

+ OP -

+ OR -

+ OR -

+ 0 -

+ OP -

+ 0 -

0.00080

0. 00080

0.00080

0. o00180

0.00080

0.00080C

0. 00080

0. 00081

0. 00082

0. 00082

0.00082

0.00082

0.00083

0. 00083

0. 00083

0.00084

'3. 00084

0. 00084

0. 00084

0. 00085

0. 00085

0.88322 TO 0.88482 0.88242 TO 0.88562

0.88323 TO 0.88483 0.80243 TO 0.885r4

0.88325 TO 0.88485 03.00244 TO 0.8656C

0).88331 TO 0.88491 0.d8251 TO 0.38572

0.88329 TO 0.88489 (0.80248 TO 0.88569

0.88338 TO 0.88499 8.80257 TOO 0.8579

0.88345 TO 0.88506 0.8028.4 TO 0.68587

0.88351 TO 0.88514 0.88170 TO 0.00595

0.88354 TO 0.88517 0.e9272 TO 0.88599

0.88349 TO 0.88513 0.88200 TO 0.88595

0.88354 TO 0.88518 0.88272 TO 0.88601

0.88350 TO 0.88515 0.88268 TO 0.88597

0.88348 TO 0.88514 0.88266 TO 0.88596

0.88353 TO 0.88519 0.80271 TO 0.88602

0.88363 TO 0.88530 0.88280 TO 0.88613

0.88363 TO 0.88531 0.08280 TO 0.88614

0.88375 TO 0.88542 0.88292 TO 0.88E20

0.88372 TO 0.88540 0.88289 TO 0.88624

0.88370 TO 0.88538 (3.8t2E6 TO 0.8e(2-

0.88375 TO 0.88545 0.88202 TO C.B88629

0.88370 TO 0.88539 0.P0285 TO 0.88124
NAC-LWT, BWR, DAMAGED-SMALLER FIN SIZE,

0.88161 TO 0.88643

0.88162 TO 0.88644

0.88164 TO 0.88646

01.88171 TO 0.88r52

0.88168 TO 0.88650

0.88177 TO 0.8860

0.8103 TO 0.808608

0.88189 TO 0.88676

0.08191 TO 0.48680

0.88184 TO 0.88677

0.88190 TO 0.88683

0.88185 TO 0.88679

0.88183 TO 0.88679

0.88188 TO 0.88685

0.88197 TO 0.88096

0.88196 TO 0.88698

0.88208 TO 0.88710

0.88205 TO 0.88707

0.88202 TO 0.88706

0.80200 TO 0.08714

0.88201 TO 0.88708
10 BASKET

795000

794000

793000

792000

7910(0

786'00

7102('00'

778000

771000

766000

7610000

756000

751000

746000

74 1000

730000

731300

7200"0

721000

716 f00)('

71101)0

NO. OF INITIAL
GENERATIONS

SKIPPED

97

102

107

112

117

122

127

132

137

142

147

042

647

652

657

662

867

672

677

682

687

692

r97

702

AVERAGE
K-EFFECTIVE

0.88453

0.88458

0.88454

0.88448

0.88453

0.88440

0.88446

0.88446

0.08452

+ OR

+ OP,
OR

+ OR

SOP.

" OP,

" OR

" OP.

" OR

+OR

0.08450

0.8844'

0.88539

0. 88504

0.88545

0.88593

0.88551

0.88551

0.88579

'3. 88515

0.004e87

0.80041)

0.880400

0.89424

0.80430

+ OR

4 OR

+ OP

+ OR

+ OP

+ OR

+ OR

+ O0

+ OR

+ OR

+ OP

+ OR

+ 00S

+ OR

* OR

DEVIATION

- 0.00085

- 0.00085

- 0.00086

- 0.00086

- 0.00086

- 0.00087

- 0.00087

- 0.00087

- 0.00088

- 0.00089

- 0.00088

- 0.00178

- 0.00181

- 0.00182

- 0.00185

- 0.00187

- 0.08192

- 0.00197

- 0.00200

- 0.00208

- 0.') 0021

- 0.00227

- 0.00223

- 0.00230

67 PER CENT
CONFIDENCE INTERVAL

0.88368 TO 0.88538

0.88373 TO 0.88544

0.88368 TO 0.88539

0.88362 TO 0.88534

0.88367 TO 0.88539

0.88354 TO 0.88527

0.88359 TO 0.88533

0.88359 TO 0.88534

0.88364 TO 0.88540

0.88382 TO 0.88538

0.88354 TO 0.88531

0.88380 TO 0.88716

0.88323 TO 0.88685

0.88363 TO 0.88727

0.88408 TO 0.88778

0.88364 TO 0.88737

0.88358 TO 0.88743

0.88382 TO 0.88777

0.8831G TO 0.88715

0.88281 TO 0.88693

0.88207 TO 0.88631

0.88282 TO 0.08717

0.88E99 TO 0.88649

0.88199 TO 0.88660

95 PER CENT
CONFIDENCE INTERVAL

0.8X283 TO 0.88623

0.88286 TO 0.88629

0.88282 TO 0.88625

0.80276 TO 0.88620

0.88280 TO 0.88C26

0.00207 TO 0.88613

0.88272 TO 0.88620

0.-8271 TO '.8e621

0.00277 TO 0.r8620

0.E3-74 TO 0.e8620

0.88265 TO 0.80820

0.80182 TO .8e8894

0.88143 TO 0.088868

0.88180 TO 0.88909

0.8e223 TO 0.88963

0.8f178 TO 0.88924

0.88166 TO 0.88936

0.08185 TO 0,48974

0.88116 TO 0.88904

0.08075 TO 0.0ý808

0.07-9- TO 0,80842

0C.0+5 TO 0.08234

0.47874 TO 0.80074

0.87906 TO (0.08891

99 PER CENT
CONFIDENCE INTERVAL

0.88198 TO 0.88707

0.88202 TO 0.88714

0.88196 TO 0.88711

0.88190 TO 0.88706

0.88194 TO 0.88712

0.88180 TO 0.88700

0.88135 TO 0.88707

0.88184 TO 0.88708

0.88189 TO 0.8@716

BE.8186 TO 0.08714

0.88177 TO 0.88708

0.86004 TO 0.89072

0.879r2 TO 0.89047

0.87998 TO 0.89092

0.88038 TO 0.89149

0.87991 TO 0.89110

0.87974 TO 0.89108

0.87988 TO 0.89q71

0.87901 TO 0.89114

0.87970 TO 0.89104

t0.87783 TO 0.E9054

(..784ý TO 0.9-152

01.07749 TO ).8909q

0.87738 TO 0.89121

NUMBER OF
HISTORIES

706000

70100(0

096000

691000

086000

081000

676000

171300

t 6000'

10 000

05 60t00

15 C.C,0 0

151000

146800

141000

136000

131000

126000

121'[00'

110000'

101000

108000
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707 0.88423 + OR - 0.00240 0.88183 TO 0.88663

712 0.88351 +OR - 0.00246 0.88105 TO 0.885q7

717 0.88344 + OR - 0.10255 0.88089 TO 0.88600

722 0.88327 ± OR - 0.60255 0.88072 TO '3.88583

727 0.88329 + OR - 0.00206 0.88073 TO 0.885e5

732 0.88370 + OR - 0.002r5 0.88104 TO 0.88835

737 0.8830:8 + OR -. 012272 0.88038 TO 0.88088

742 0.88201 + OR - 0.00276 0.87925 TO 0.88477

747 0.98043 + OR - 0.00289 0.87754 TO 0.88333

752 0.8789I + OR - 0.00314 0.87677 TO 0.88305

757 0.88013 + o0 - 0.00333 0.87680 TO 0.88346

762 0.88029 + op - 0.00352 0.87677 TO 0.88380

767 0.87998 + OR - 0.0037( 0.87622 TO 0.88374

0.07943 TO 0.88902

0.87860 TO 0.88843

8.07833 TO 0.88855

0.37817 TO 0.88838

0.37816 TO 0.88841

0.37839 TO 0.88901

0i.87764 TO 0.83852

0.07649 TO 0.88752

0.07464 TO 0.88622

0.87363 TO 0.88619

0.87348 TO 0.88678

0.87325 TO 0.88732

0.87246 TO 0.88750

0.87704 TO 0.89142

0.87614 TO 0.89088

0.87578 TO 0.89110

0.07561 TO 0.89094

0.87560 TO 0.89098

0.87573 TO 0.89166

0.87492 TO 0.89125

0.87373 TO 0.89028

0.87175 TO 0.88912

0.87050 TO 0.88932

0.87015 TO 0.89011

0.86973 TO 0.89084

0.86871 TO 0.89125

96000

91000

8 00 0

71,001)

60000

01000

50300'

51000

46000

43000

36000

NAC-LWT, BWR, DAMAGED-SMALLER PIN SIZE, NO BASKET

NO. OF INITIAL
GENEPLATIONS

SKIPPED

772

777

782

787

792

797

AVEP.AGE
8-EFFECTIVE

0.88000 + OR

0.88183 + OR

0.8838 + OR

0.83838 + OR

0.89,19 9 OR

0.88612 + OR

DEVIATION

- 0.00410

- 0.00458

- 0.00402

- 0. '0039

- 0.00808

- 0.00731

67 PER CENT
CONFIDENCE INTERVAL

0.87590 TO 0.88410

0.87705 TO 0-1.88821

0.87877 TO 0.88861

0.88099 TO 0.83177

0.88692 TO 0.89907

0.87881 TO 0.8q343

95 PER CENT
COlNFIDENCE INTERVAL

0.87180 TO 0.88820

0.07248 TO 0.89078

0.87385 TO 0.89352

0.87500 TO 0.89716

0.38084 TO 0.90515

0.87150 TO 0.90074

99 PER CENT
CONFIDENCE INTERVAL

0.86770 TO 0.89230

0.86790 TO 0.89536

0.86893 TO 0.89844

(1.87021 TO 0.80256

0.87477 TO 0.91122

0.86419 TO 0.90805

NIUMBER OF
HISTORIES

31000

86000

21000

10000

11000

600(0

NAC-LWT, BWR, DOAlAGED-SMALLER PIN SIZE, NO BASKET

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RUM].
THE LINE REPRESENTS 8-EFF - 0.8840 + OR - 0.0008 WHICH OCCURS FOR 803 GENERATIONS RUN.

0.8662 0.8766 0.8869
- I -- ----------------------- I------------------------ I------------

20 +

20 +

30 +

30

40 +

45 +

I

II

II

- I I

iII

I
I

III

II

II
8 I

I I

]I
I

II
II

II

I I I
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50

55 +

60

70 +

75

80

85+

90 +

95+

100 +

105 +

110 +

115

120 +

125

130 +

135 +

140 +

NAC International

January 2015
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I I I
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I I I
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I I I

II I
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I 1

* I
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SI I
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- I I
* I I
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I I I
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II I
I I I

II I
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* I
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* I

II I
* I I

I I I
* I

* I I
SI I
II I

I I I
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o Ii

* TI
* I I

* I I
I I I

* I I
* I I
II I
* I I

* II
*IIr

S I I
I * II
I * II
I * II

I II

I II
I II
S II

* II
I II
I II
I II
I - II
I *

I 1I
I - I I
I * I
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I II
I * II
I TI
I II
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I II

* II
I II
I - II
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145

150

155

160+

165 +

170

175 +

180

185 +

190 +

740 +

745 +

750.

755 +

765 +

765

770 +

775 +

T

II

II

* II
* II
* II
* II
* II
* II
* II
* II

* ~~

*II
II
II
II
II
II
II
II

*I1
*II
* II
'II
*II

* I
'I
*I

I

*I1
'II
*11

II
*1

I
V

I

-I I

II
*II
*11
*II

II" I
II* I

II* I

Il' I
II* I

II" I
II* I
II" I
IIV I
II" I

II• I

Il* I
IIV I
I1" I

IIV I
II* I

II" I
IIV I
I!V I
II- I
If" I
II" I
II* I
II. I
II. I
I1" I

IIV I
li1 I
Il* I
II" I
II* I
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780 +

785 +

790

795+

800+

II~ I
I* I

I.'
11~1
II' I

I*1
I-I
I.'
I I
I,'
I * I
I *I
I.'
I,'
I.'
I I
0~I
1~1
''I
I - I
I-I

I- I
I-I
I' I
I.'

I' I
I* I
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NAC-LWT, BWR, DAMAGED-SMA.LLER PIN SIZE, 110 BASKET

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION SKIPPED.
THE LINE REPRESENTS K-EFF = 0.8840 + OF - 0.000R WHICH OCCURS FOR 3 GENERATIONS SKIPPED.

0. 8930
-i----------------

0. H8796
-I--

28. H63
-i

I-----------------

10

15

25 +

25 +

35 +

40 +
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75

65 +

I I I

* I

[-I
* I

I I
I V I
I I'
I V I
I I" I
I I* I
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I 1* I
I V* I
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I V* S
I I* I
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I V÷ I
I V* I
9 IV I
I I' I
I V* I
I V* I
I V* I
I V* I
I i* I
I 1* I
I V* I
I V* I
I I* I
I V* I

I V* I
I V° I
I I I

I V" I

I I• I
I i* I
I V* I
I I' I
I I' I

I V* I
I V* I
I V" I
I V* I
I V* I
I 1* I
I V* I
I V* I
1I I
II I
II I
II I
II I
I I

Ir I
I, I
II I
I I I
II I
II I
II I
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II * I
II * I
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II I
II I
II I
II I
II I
II I
II I
II I
II I
II I
II I
II
II
II I
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954

105

110

115 +

1204

125

130

135 +

140 +

145 +

150

155 +

160 +

105 +

170 +

175 +

II
II
II
II
II
II
II
1! -

I-

I.
Ii

II
II
II
II
II
II
II
II

II.

II
II
II
II
II
'I
II
II

II.

I.
I,
II,
II

II
II

II
II

II,

II
II
II
Ii
II

II.
II.
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1I~
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660 II

II III

II I

II I
II
I II

b7L1+ I I

I I

II TTI I
I i

675 I I

TI
I ~ *
IIi
II -

660+ I I
I I
I II

I I
I I

6 I5t I 6
I I i

I I I
I i'

I i'
19 I I

I I
I I

I I*
I I * I

695- I 1
I I* T
I I

I I
I I I
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I I'
I I I
I II
I I

755- I IV
I V*

I I

71(II * I
I 1I

715 + I
1 *I I

I *

I *I
I II

75-I I
I 1

720I *
I I

72±I I
I 'I

I + I
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i II
I *I
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75I 'II
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755

760 +

765 +

I1
II

770 + I

III I
775 +

780 +

785 +

790

795 +

000 +

January 2015

II

II
II

*I I

II
II

* I,
I I

II

II
II

I I

•IT

* I

'I

II

1I I

II

II

, ENR, DAO4AGEO-0lIALLERNAC-LWT

GROUP FISSION
F-AC-T I ON

1 0.0022

0.0090

3 0.0096

4 0.01040

5 0.0014

6 1,.0013

7 0.0013

4 0.0012

9 0.0010.

10 0.01136

11 0.0070

12 0.0104

13 0.0100

14 0.0082

15 0.0010

16 0.0012

17 0.0019

18 0.0025

19 0.0032

20 0.0131

21 0.0072

UNIT REGION FISSIONS

1.96658E-03

7.96142E-03

8.05292E-03

3.49235E-03

1.21726E-03

1.12730E-03

1.11593E-03

I .. 06475E-03

1.45123E-03

3.15924E-03

6.85543E-02

9.21294E-03

0.97556E-03

7.23419E-03

1.57602E-03

1.08857E-03

1.64785E-03

'.21153E-03

- .00070E-03

1.15860E-02

6.40408E-03

PERCENT
DEVIATION

1.7589

0.5398

0.5386

0.6101

0.49404

0.4022

0.3686

0.14.4426

0.4863

0.4918

0.5029

0.5F44

0. 5948

0.5289

0.9421

1.2149

1.5877

1.0749

1.3072

0.7014

1.1817

PIN SIZE, NO BASKET

ABSORPTIONS PERCENT
DEVIATION4

1.58278E-03 1.0608

5.30037E-03 0.3750

3.98226E-03 0.4683

1.92198E-03 0.5162

2.01274E-03 0.3204

6. 53290E-03 0.2024

1.20121E-02 0.250 4

1.03186E-02 0.2074

1.10415E-02 0.2762

2.52182E-02 0.2730

3.20078E-02 0.2575

2.77887E-02 0.31086

3.26728E-02 0.2939

4.57709E-02 0.2864

1.92787E-02 0.3773

1.07028E-02 0.4169

5.63296E-03 0.4683

5.19957E-03 0.5349

8.96525E-03 0.4679

2.84619E-02 0.3722

1.04813E-02 0.5451

SHKIPPING 3 GENEP.ATIONS

LEAKAGE PERCENT
DEVIATION

0.00O06E+O0 0.0000

0. 00000E+00 0.0000

0.000OOE+00 0.0000

0. 00000E+00 0."0000

0. 000206+200 1, 0.',0 0

0. 00000E+0') 0. 0000

0. (00000E+00 0.0000

0.00000E+00 0.0000

c0. 0j0000600 1) . 11)0011

0. 000006+00 0. 0,000
0. 00000E+00 0.0000

0.000006+0O0 0.000

0. 00000E+00 0.0000

0. 0000OR+00 0.0500

0. 00000E+00 0.0000

0.00000E+00 0.0000

0. 00000E+00 0.0000

0. 00000E+ 00 0.0000

0. 00000EC00 0.0000

0. 000006+00 0.0000
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22 0.1E85 1. 63857E-02

22 0.0909 8.r03774E-02

24 0.2335 2. 06453E-01

25 0.2127 1.86054E-01

26 0.2613 2.30964E-01

27 0.0805 7.11557E-02

SYSTEM TOTAL = 8.83998E-01
ELAPSED TIME 28.69033 MINUTES
RANDOM NUMBER= 5C3FF945F3

January 2015

0.7541)

0.3495

0.2134

0. 2450

0.2164

0.4296

0.0906

2.17849E-02

8.51048E-02

1.82086E-01

1.57630E-01

1.90054E-01

5.86644E-02

1.00226E+00

0.4255

0.2295

0.1451

0.1659

0.1541

0.3103

0.0375

0. 0000E+00

0.00000E+00

0.00000E+00

0.00000E-00

O.O0000E+00

0.00000E-00

0. U001(

0. 0000

0. 000'

0. 0000)

0. 0000

0. 0000
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NAC-LI4T, OWE, OAI4AOEO-OMALLER PIN SIZE, NO BASKET

FREQUENCY FOR GENERATIONS 4 TO 803
O0.80018
0.0054
0. 8 090
0.8120

0.8197
0.0233
0. 8269
0. E 304
'. 0340

0.8376
0.04 12
0.04 47

0.8483
0.8519
0.89500

0.8590

0.862
0.8698
0.8733
0. 0769
0.8805
0.8841
0.8876
0.8912
0.0948
0.0984
0.9020

0.9055

0.9091
0.9127
0.9163
0.91]98
0.9234
0.9270
0.9306
0.9341
0.9377
0.9413
'D. 9449
0.q484

TO 0.0054
TO 0.8090
TO 0.8126
TO 0.3161

TO 0.0197
TO 0.8233
TO 0.9309

TO 0.8304
TO 0.8340
TO 0.8370
TO 0.8412
TO 8.4447
TO 5.8483
TO 0.8519
TO 0.8055
TO 0.8590
TO 0.8626

TO 0.8662

TO 0.8698
TO 0.8733
TO 0.0769
TO 0.8805
TO 0.8841
TO 0.8876
TO 0.8912
TO 0.9948
TO 0.8984
TO 0.9020
TO 0.9055
TO U.9091
TO 0.9127
TO 0.9163
TO 0.9198
TO 0.9234
TO 0.9270
TO 0.9306
TO 0.9341
TO 0.9377
TO 0.9413
TO 0.9449
TO 0.0404
TO 0.9520

.... .....

**...........
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NAC-LWT, BWR, DANAGED-SMALLER PIN SIZE, 00 BASKET

).8018 TO 0.8054
0.8054 TO 0.8090
0.E090 TO 0.812C
0.8126 TO 0.8061
0.8161 TO 0.8197
0.8197 TO 0.8233
0.8233 TO 0.82839
0.8269 TO 0.8304
0.8304 TO 01.8340
0.8340 TO 0.8376
0.8376 TO 0.8412
0.8412 TO 0.8447
0.8447 TO 0.8483
0.6483 TO 0.8519
0.8519 TO 0.8555
0.8555 TO 0.8590
0.8590 TO 0.8626
0.8626 TO 0.8662
0.8662 TO 0.8698
0.8698 TO 0.8733
0.8733 TO 0.8769
0.8769 TO 0.8805
0.8805 TO 0.8841
0.8841 TO 0.8876
0.8876 TO 0.8912
0.8912 TO 0.8948
0.8948 TO 0.8984
0.8984 TO 0.9020
0.9020 TO 0.9055
0.9055 TO 0.9091
0.9091 TO U.9127
0.9127 TO 0.9163
0.9163 TO 0.9198
0.9198 TO 0.9234
0.9234 TO 0.9270
0.9270 TO 0.9306
0.9306 TO 0.9341
0.9341 TO 0.9377
0.9377 TO 0.9413
0.9413 TO 0.9449
0.9449 TO 0.9484
0.9484 TO 0.9520

F0REUE0ICY FOR GENEPATIOrS 204 TO 803

.... ....

0

0
NAC International 6.6.10-36



NAC-LWT Cask SAR
Revision 43

January 2015

IAO-LI4T, 8148, DAMAGED-SMALLER 95I1 SIZE, NO BASKET

0,8018 TO 0.8054
0,8:54 TO 0.80'90
0.,8090 TO 0.8126
0,8126 TO 0.81
0,8161 TO 0.8197
0,8197 TO 0.8233
0,8233 TO 0.8269
0,8269 TO 0.8304
0,8304 TO 0.8340
0,8340 TO 0.8376
0,8376 TO 0.8412
0,8412 TO 0.8447
0,8447 TO 0.8483
0,8483 TO 0.8519
0.8519 TO 0.8555
0.8555 TO 0.81590
0,8.9,1 TO 0.8628
0,8826 TO 0.8T62
0,868.2 TO 0.8898
0,8698 TO 0.8733
0,8733 TO 0.8769
0,8769 TO 0.8805
0,8805 TO 0.8841
0,8841 TO 0.8878
0,887K TO 0.8912
0.8912 TO 0.8946
0,8948 TO 0.8084
0),8984 TO 0.9020
0,9020 TO 0.9055
0.9055 TO 0.9091
0,9091 TO 0.9127

089127 TO 0.9163
0.9103 TO 0.8198
0.9198 TO 0.8234
0,9234 TO 8.8270
0,9270 TO 0.9306
0,.9300 TO 0.9341

0,9341 TO 0.9377
0,9377 TO 0.9413
0.9413 TO 0.9449
0.9449 TO 0.9484
0.9484 TO 0,9520

FREQUENCY FOR GENEPATIONS 404 TO 803

...........

.. . . ..÷. *. .** *... .. ..* . ..

nAC-LWT, 8WE, DAMIAED-SMALLER PIN SIZE, 110 BASKET

0.8018 TO 0.6054
0,8054 TO 008,90
0.8090 TO 0.8126
0.8126 TO 0.8161
0.8161 TO 0.8197
0.8197 TO 0.8233
0.8233 TO 0.8269
0.8269 TO 0.8304
0.8304 TO 0.8340
,0.8340 TO 0.8378
0.8376 TO 0,8412

0.8412 TO 0.8447
0.8447 TO 0.8483
0,.8493 TO 0.8519
0.8519 TO 0.8555
0.8555 TO 0.8590
0.8590 TO 0.8626
0.826 TO 0.8682
0.8662 TO 0.8898
0.8698 TO 0.8732

0.8733 TO 0.8769

0.8769 TO 0.8005
0.8805 TO 0.8841
0.8841 TO 0.8876
0.8876 TO 0.8912
0.8912 TO 0.6946
0.8948 TO 0,8984
0.8984 TO 0.9020
0.9020 TO 0.9055

0.,8055 TO 0.9091
9.9091 TO 0,9127
0.9127 TO 0.9163
0.9163 TO 0.9198
0.9198 TO 0.9234

0.9234 TO 0,9270
0,9270 TO 0,9306
0,9300 TO 0.8341

0,.9341 TO 0,9377
0.9377 TO 0.9413
0,9413 TO 0.9449
0,9449 TO 0.9484
00.944 TO 0.9520

FREOUENCY FOP, GENERATIONS 604 TO 003
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CONGPATULATIOIS! YOU HAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH KENO V IN 28.69033 MINUITES

NAC International 6.6.10-38



NAC-LWT Cask SAR January 2015
Revision 43

6.6.11 PULSTAR Fuel Elements in the LWT Cask

This section contains a sample output file from the evaluation of PULSTAR fuel elements in the

LWT cask. The output file is shown in Figure 6.6.11-1.
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Figure 6.6.11-1 Maximum Reactivity PULSTAR Configuration
PRIMARY MODULE ACCESS AND INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37

MODULE 0SAS25 WILL BE CALLED
NAC-LWT INPUT FOR HOMOGENIZED FULSTAR ELEMENTS IN CAN & INTACT ASSEMBLIES
'MIN BASKET PLATE THICKNESS & OPENING
'33 GRAMS U-235 PER ELEMENT
'AX:IAL ALTERNATING SHIFT
'24. I-INCH ACTIVE FUEL HEIGHT
I7OPOUPEDFI LATTICECELL
UO2 1 DEN-1S.3d 1.0 293.0 92235 6.5 92238 93.5 END
ZIRCALLOY 2 1.0 293.0 END
H20 3 I.E-20 293.U END
AL 4 1.0 293.0 END

35304 5 1.0 293.0 END
PB 6 1.0 293.U END
H20 7 I.E-25 293.0 END
H20 B I.E-20 293.0 END
H20 9 1.0 293.0 END
H20 10 I.E 293.0 END
U02 11 DEN=OW.38 0.2592 293.0 92235 6.5 92238 93.5 END
ZIRCALLOY 11 0.0484 293.0 END
H20 11 0.6924 293.0 END
END COMP
SQUAPEPITCH 1.54178 1.07442 1 3 1.1938 2 1.09982 9 END
READ PARAM TBA=5 RUN=YES PLT=NO GEN=803 NPG-lO00 END PAP.AM
READ GEOM
UNIT 1
COM= ' FULSTAR FUEL ELEMENT'
CYLINDER 1 1 0.5372 63.8910 2.6670
CYLINDER H 1 0.5499 63.8810 2.6670
CYLINDER 2 1 0.5969 66.5480 0.0000
CUBOID 3 1 2P5.7709 2P0.666E8 5.5490 0.0000

UNIT 5
COM= 'DIVIDER CENTER STACK'

CUBOID 5 1 2P4.2926 0.7112 0.0000 110.49 U
UNIT C
COM-'DIVIDER OUTSIDE STACK'
CUBOID 5 1 294.2926 0.6909 0.0000 110.49 0
'TOP BASKET (CANNED ELEMENTS)
UNIT 10
COM-='HOMOGENIIED PULSTAN, FUEL - TOF OPENING'
CUBOID 11 1 294.1910 2P4 .1910 75.20,00 0.0000
CUBOID 3 1 4P4.2926 110.4900 0.0000
UNIT 11
COM 'HOMOGENIZED PULSTAR FUEL - BOTTOM OPENING'
CUBOI II 1 2P4.1910 2P4.1910 79.2000 0.0000

UB02ID 3 1 4P4.2926 110.4900 0.0000
UNIT 12
COM= 'HOMOGENIZED PULSTAR FUEL - BOTTOM RIGHT'
CUBOID 11 1 294.1910 2P49.219 7r.2C,00 0.0000
CUBOID 3 1 414.2926 110.4900 0.0000
UNIT 13
COM 'HOMOGENIZED PULSTAR FUEL - TOP RIGHT'
CUBOID 11 1 2P4.1910 2P4.1910 79.2000 0.0000
CUBOID 3 1 4P4.2929 110.4900 0.0000
UNIT 14
COM='HOMOGENIZED PULSTAR FUEL - BOTTOM LEFT'
CUBOID 11 1 2P4.191) 21`4.1910 79.2000 0.0000
CUBOID 3 1 424.2926 110.4900 0.0000
UNIT 15
COM-HOMOGENIZED PULSTAR FUEL - TOP LEFT'
CUBOID 11 1 294.1910 2P4.1910 76.2000 0.0000
CUBOID 3 1 4P4.2926 110.4900 9.000

UNIT 15
COM= 'HOMOGENIZED PULSTAR FUEL - CENTER OPENING'
CUBOID 11 1 2P4. 1010 3P4.1010 76.2000 0.0000
CUBOID 3 1 4P4.1629 110.4900 0.0009
UNIT 20
COM='CENTER COL l•7I OF THREE OPENINGS'
ARRAY -4.296 -13.-90u 0.0000
REPLICATE 5 1 4R0.7112 2RC0.0 1
UNIT 21
COM='LEFT OUTSIDE COLUTI4 OF TWO OFENINGS'
ARR•AY 4 -4.2020 -8.89000 0.000
REPLICATE 5 1 0.000H 0.30149 290.3104 290.0 1
UNIT 22
COM=-RIGHT OUTSIDE COLUMN OF TWO OPENINGS'
ARRAY 3 -4.2926 -9.8900 0.0000
REFLICATE 5 1 0.3048 0.000l 2R0.3014 290.0) 1
UNIT 30
COM='MTR 7-ASSO BASKET'
CYLINDER 3 1 17.0500 110.4900 0.0000
HOLE 20 0.0000 0.0000 0.9000
HOLE 21 -9.2974 0 C.0000 .C0000

HOLE 22 9.2974 0.0000 0.0000
CYLINDER 5 1 18.8913 110.4900 -1.2700
CYLINDER 9 1 33.4593 110.4500 -1.2700
CYLIDER 5 1 36.5443 110.4000 -1.2700
CYLIrIDEP 7 1 49.2443 110.490r -1._700
CYLINDER 5 1 40.8539 110.4900 -1.2700
CUBOID 8 1 4P49.0539 110.490' -1.2770
'TOP MIDDLE BASKET (INTACT ASSEMBLIES)
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UNIT 110
COM='PULSTAR. ASSEMBLY - TOP OPENING'
APAY 1 -3.8545 -3.3338 43.9420
CUBOID 2 1 2P4.0)069 393.4862 110.4900 43.9420
U0090D 3 1 4P4.2926 110.4900 0.0000

UNIT ill
COM= 'PULSTAR ASSEMBLY - BOTTOM OPENING'
ARRAY 1 -3.8545 -3.3338 43.9420
CUBOID 2 1 2P4.0069 2P3.4862 110.4900 43.9420
CUPO9D 3 I 4P4.2926 010.4900 0.0000
UNIT 112
COM='PULSTAR ASSEMBLY - BOTTOM RIGHT'
ARRAY 1 -3.8545 -3.3338 43.9420
CUBOID 2 1 2P4. 0o9 3P3.4032 110.430c0 43.9420
CU0 10D 3 1 4P4.2926 110.4900 0.5000
UNIT 112

COM='PULSTAR ASSEMBLY - TOP BIGHT'
ARRAY 1 -3.8545 -3.3338 43.9420
CUBOID 2 1 2P4.0069 2P3.4862 110.4900) 43.9420
CUBOID 3 1 4P4.2926 110.4900 0.0000
UNIT 114
COM= 'PULSTAR ASSF4BLY - BOTTOM LEFT'
ARRAY 1 -3.8545 -3.3338 43.9420
CUBOID 2 1 2P4.0069 2P3.4862 110.4900 43.9420
CUBOID 3 1 4P4.292r 110.4900 0.0000
UNIT 115
COM='PULSTAR ASSEMBLY - TOP LEFT'
ARPAY 1 -3.8045 -3.3330 43.9420
CUBOID 2 1 2P4.0069 2P3.4862 110.4900 43.9420

CUBOID 3 1 4P4.2926 110.4900 0.0000
UNIT 136
COM='PULSTAR ASSEMBLY - CENTER OPENING'
ARRAY 1 -3.8545 -3.3338 43.9420
CUBOID 2 1 2P4.6069 2P3.4862 110.4900 43.9420
CUBOID 3 1 4P4.2926 110.4900 0.0000
UNIT 120
COM- 'CENTER COLUMN' OF THREE OPENINGS'
ARRAY 12 -4.2926 -13.5890 0.0000
REPLICATE 5 1 4B0,7112 2R0.0 1
UNIT 121
COMB'LEFT OUTSIDE COLUMN-S OF TWO OPENINGS'
ARRAY 14 -4.2926 -8.8900 0.0000
REPLICATE 5 1 0.0000 0.3048 2R0.3048 2R0.0 I
UNIT 122
COM='RIGHT OUTSIDE COLUBMN OF TWO OPENINGS'
ARRAY 13 -4.2926 -8.8900 0.0000
REPLICATE 5 1 0.30n49 0.0000 200.3048 2RO.0 I
UNIT 130
COM7 'MTR 7-ASSY BASKET'
CYLINDER 3 1 17.000 110.4904 0.01000
HOLE 20 0.0000 0.0000 0.0000
HOLE 131 -9.2974 0.0000 0.0400
HOLE 122 9.2974 0.0000 0.0000
CYLINDER 5 1 18.i913 110.4900 -1.37(10
CYLINDER 6 1 33.4963 110.4900 -1.2700
CYLINDER 5 1 36.5443 110.4900 -1.2700
CYLINDER 7 1 49.2443 110.4900 -1.2700
CYLINDER 5 1 49.8539 110.4900 -1.2700

CUBOID 8 1 4P49.8539 110.4900 -1.2700
'BOTTOM MIDDLE BASKET (INTACT ASSEMBLIES)
UNIT 210
COM- 'PULSTAR ASSEMBLY - TOP OPENING'
ARRAY 1 -3.9545 -3.333 .00000
CUBOID 2 1 2P4.0060 203.4002 C6.5480 0.0000
CU0BOD 3 1 4P4.2926 110.4900 0.0000
UNIT 211
COM 'PULSTAP. ASSEMBLY - BOTTOM OPENING'
ARRAY 1 -3.8545 -3.3338 0.0000
CUBOID 2 1 2P4.50€6 2P3.4862 66.9480 0.0000
09BOID 3 1 4P4.2926 110.4900 0.0000
UNIT 212
COM- ' PULSTAR ASSEMBLY - BOTTOM RIGHT'
ARPAY 1 -3. 545 -3. 333 0. 0000
CUBOID 2 1 294.0069 2P3.4862 66.5480 0.0000
CUBOID 3 1 4P4.2296 110.4900 0.0000
UNIT 213
COMr'PULSTAB ASSEMBLY - TOP RIGHT'

ARRAY I -3.8545 -2.3330 0. 0800
CUBOID 2 1 2P4.0609 2P3.4062 66.5480 0.0000
CUBOID 3 1 4P4.2926 110.4900 0.0000
UNIT 214
COMB'PULSTAR ASSEMBLY - BOTTOM LEFT'
ARRAY 1 -3.8545 -3.3338 0.0000
CUBOID 2 1 2P4.0069 2P3.4961 66.954800 0.000
CU0I0D 3 1 4P4.2926 110.4900 0.0000
UNIT 215
COM=' PULSTAR ASSEMBLY - TOP LEFT'
ARRAY 1 -3.8545 -3.3330 0.0U00
CUBOID 2 1 2P4.0000 2.3.48r2 00.5400 0.0400
CUBOID 3 7 4P4,.226 210.494'000.YO0
UNIT 216
COM= 'PULSTAR ASSEMBLY - CENTER OPENING'
AR•RAY 1 -3.8545 -3.3338 0.0000
CUBOID 2 1 294.0009 303.4963 66.9480 0.0000
CUBOID 3 1 4P4.2926 110.4900 0.0000
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UNIT 220
COM='CE]TER COLUM:N OF THREE OPENINGS'
ARAY 22 -4.2926 -23.5890 0.0000
REPLICATE 5 1 4R0'.7212 2R0.0 1
UNIT 221
COM='LEFT OUTSIDE COLUMN OF TWO OPENINGS'
ARRAY 24 -4.2926 -8.8900 0.0000
REPLICATE 5 1 0.00D0o 0.3048 2R0.3048 2RO.0 1

UNIT 222
COM='RIGHT OUTSIDE COLUMN OF TWO OPENINGS'
ARPAY 23 -4.2926 -0.8990 0.000
REPLICATE 5 1 0.30,40 0.0000 2R0.3044 2RQ. 1
UNIT 2'0

COM= 'MTR 7-ASSY BASKET'
CYLINDER 3 1 17.0500 110.4900 0.0000
HOLE 220 0.0060 0.0000 0.0000

HOLE 221 -9.2974 8'.0000 0.0000
HOLE 222 9.2974 0.0000 0.0000
CYLINDER 5 1 18.4913 110.4900 -1.2700
CYLINDER 6 1 33.4963 110.4900 -1.2700
CYLINDER 5 1 36.5443 110.4900 -1.2700
CYLINDER 7 1 49.2443 110.4800 -1.2700
CYLINDER 5 1 49.0539 110.4900 -1.2700
CUBOID 8 1 4649.0539 110.4900 -1.2700
'BOTTOM BASKET (CANNED ELEMENTS)
UNIT 310
COM='HOMOGENIIED PULSTAR FUEL - TOP OPENING'
CUBOID 11 1 264.21110 2P4.1910 110.4900 34.2900

CUBOID 3 1 464.2926 110.4900 0.0000
UNIT 311
COM='HOMOGENIZED PULSTAR FUEL - BOTTOM OPENING'

CUBOID 11 1 2P4.1910 2P4.1910 110.4900 34.2900
CUBOID 3 1 4P4.2-26 110.4900 0.0000
UNIT 312
COM='HOMOGENIZED PULSTAR. FUEL - BOTTOM RIGHT'
CUBOID 11 1 2P4.1910 2P4.1910 110.4900 34.2900
CUBOID 3 1 4P4.2920 110.4900 0.0000
UNIT 313
COM='HOMOGENIZED FULSTAP, FUEL - TOP RIGHT'
CUBOID 11 1 2P4.1912 2P4.1910 110.4900 34.2900
CUBOID 3 1 4P4.2920 110.4900 0.0000
UNIT 314
COM='HOMOGENIZED PULSTAR FUEL - BOTTOM LEFT'
CUBOID 111264.1910 S4.1915 110.4900 34.2900

CUBOID 3 1 4P4.2926 110.4900 0.0000
UNIT 315
COM='HOMOGENIZED FULSTAR FUEL - TOP LEFT'
CUBOID 11 1 2P4.1910l 2P4.1910 110.49000 34.2900

CUBOID 3 1 464.2926 110.49100 0.000
UNIT 310
COM='HOMOGENIZED PULSTARP FUEL - CENTER OPENING'
CUBOID 11 1 204.1910 264.1910 110.4900 34.2900

CUBOID 3 1 4P4.2920 110.4900 0.0000
UNIT 320
COM='CENTER COLUMN OF THREE OPENINGS'
ARPAy 32 -4.2926 -13.5890 0.0000
REPLICATE 5 1 4R0.7112 2R0.9 1
UNIT 321

COM='LEFT OUTSIDE COLUM.N OF TWO OPENINGS'
ARRAY 34 -4.2926 -8.8900 0.0000
REPLICATE 5 1 0.009n no0 0.3448 2R0.3048 260.0 1
UNIT 322
COM='PIGHT OUTSIDE COLUM I OF TWO OPENINGS'
APRPAY 33 -4.2926 -9. 90a 0.0000
REPLICATE 5 2 0.304e 0.0000 'R0.3048 2R0.0 I

UNIT 330
COM= ' MTR 7-ASSY BASKET'
CYLINDER 3 1 17.9590 119.4900 0.0000
HOLE 320 0.0000 0.0000 0.0000
HOLE 321 -9.2974 0.0000 0.0000
HOLE 323 9.2974 C9.o0000 0.0000
CYLINDER 5 1 10.8913 110.4900 -1.2700

CYLINDER 6 1 33.4963 110.4900 -1.2700
CYLINDER 5 1 20.5442 110.4000 -1.2700
CYLINDER 7 1 49.2443 110.4900 -1.2700
CYLINDER 5 1 49.9539 110.4900 -1.2700
CUBOID 8 1 4P49.8-39 110. 1900 -1.2700
UNIT 40
COM='SIMPLIFIED LID STRUCTURE NAC-LWT'

CYLINDER 5 1 36.5100 13.6779 -14.1351
CYLINDER H 1 49.9529 13.6775 -14.1351

CUBOID 8 1 4649.9539 13.6775 -14.1351
UNIT 41
COM='SIMPLIFIED CASK BOTTOM STRUCTURE NAC-LWT'
CYLINDER 0 1 26.2025 2P3.01
CYLINDER 5 1 20.0100 +13.3K -12.7

CYLINDER 9 1 49.9929 '12.20 -12.7
CUBOID s 1 4149.2539 213.26 -12.7
UNIT 42
COM='THIN TOP AN D BOTTOM SHELL OF NEUTROIN SHIELD - SUBTRACTED FROM LID MODEL'
CYLINDER 5 1 49.b539 0).01 0.0
CUBOID 8 1 4149.9239 0.61 0.0
UNIT 70
COM ='STACK OF 4 BASKETS IN CASK WITH LID 01D4 BOTTOM'
AP.RAY 10 -49.9539 -49.8539 0.0
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GLOBAL UNIT 80
COM-'3 CASKS IN TPIA'IGULAR PITCH'
CUBOID 8 1 4P101.0 52-.2 0.0
HOLE 70 0.0 50.0 0.0
HOLE 70 -50.0 -50.0 0.0
HOLE 70 50'.') -50.0 0.0
EHND EOM
READ ARPRAY
ABA-I N1UN=5 NUY105 1UZ=I FILL 2501 END FILL
APRA2 1"=1 1 NUY=5 NUZ=I FILL 11 5 10 5 10 END FILL
ARA-3 NU''-1 NUY-3 NUZB- FILL 12 6 13 END FILL
APA=4 IlNUY-I 11Y=3 NUZ= I FILL 14 6 15 END FILL
APA-i2 NU,=1 0U0-5 NUZ0=1 FILL 111 5 110 5 110 ElND FILL
A•A=13 NUX-i NUY-3 NUZNi FILL 112 6 113 EN1D FILL
AP.A-14 NUx-I 0NU-3 NUZ1=1 FILL 114 6 115 EliD FILL
ARA=22 NUX=1 NUY=5 NUZ-1 FILL 211 5 216 -210 END FILL
AHA-23 NU1-=i NUY-3 NUZ-I FILL 212 6 213 END FILL
APA-24 BNX-I -NU-3 NUZ=1 FI LL 214 6 215 EN1D FILL
Ar'A=3 NU-:.I NUN-S NUZ-I FILL 311 5 316 5 310 END FILL
ARA=33 NUX-I NUT-3 BUZ-i FILL 312 6 313 E1D FILL
ARA=34 NUX-I =10U-3 NUZ-I FILL 314 6 315 1D FILL
ABA- 10 N 0.:= -NUY1 NUZ=8 FILL 41 40 330 230 130 30 42 40 END FILL
END ARRAY
READ' BOUNDS ALL-H20 END BOUNDS
READ PLOT
TTL='' - PLOT OF CENTER ELEMENT - FUEL ELEVATION'
SCR-YES PlC=MAT LPI=-0
U•=IA 1 V0DN-B1.0 NAX=1500
XUL=-5.0 YUL=5.0 ZUL-i00.0
XLRP=. YLB- 5.0 ZLR=IO0.0 END
TTL- ,-0 PLOT OF BASKET - FUEL ELEVATION'
UAX= 1 0 VDN=I .0 NAX=500
XUL -17.0 YUL=17.0 ZUL-I00.0
XLR= 7 0 YLR=-17.0 ZLR-I00.0 END
TTL='-Y PLOT OF CASK - FUEL ELEVATION'
U•" 1 0 VDN=-1.0 N004-1500

XUL=-65.0 YUL=65.0 ZUL-1=0.0
XLR 65 0 YLR=-65.0 ZLR=I0.00 END
TTL='Y-Z ( -0) PLOT OF BOTTOM BASKET - CENTER SECTION'
VA :'ý I . 0 WDN -- I . 0

UL-0.0 OIL=-5.0 ZUL-55.0

XLRB0 0LOP5.0 OLR-50.0 E1D
TTL'YZ ( X= 0) PLOT OF BOTTOM BASKET - CENTER FUEL ELEMENT'
VAX=i 0 WBN=-i .0

IXUL- 0 YUL=-5.0 ZUL=i76.1
LLRP=0 YLRK5.0 ZLR-=26.6 END

TTL-'Y-Z ('-2) PLOT OF BOTTOM BASKET'
VA-. 10 WDN=-I. 0
MUL-:20 YUL=-15.0 ZUL-176.1
XLR- 2.0 YLR 15.0 'LE-26.6 END
TTL-'Y-Z (=--2) PLOT OF CASK - R=17.0'
LPI=5 NAX= 1000
Vp0-I.0 WDN0--1.0
XUL--2.0 YUL=-17.0 ZUL=502.0
XLR=-2 .0 YLR-=17.0 ZLP--I.0 END
TTL='N-Z (X=-2) PLOT OF CASK - R=51.0'
VAX-I .5 0W1N=-I .0
XUL--2.0 YUL=-51. OZUL-502.0
XLR=-2.0 YLR=51.0 OLR=-I.O END
END PLOT
END DATA

SECONDARY MODULE 000008 HAS BEEN CALLED.

MODULE 000008 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 0.77 (SECONDS).

SECONDAPRY MODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 4.77 (SECONDS).

SECONDARY MODULE OOCC'00 HAS SEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 307.04 (SECONDS).

MODULE CSAS25 IS FINISHED. COMPLETIONI CODE 0. CPU TIME USED 314.94 (SECOINDS).
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.PROGPA4 VERIFICATION IIFOPJ4ATION .....

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGP,514: CSAS

CREATION DATE: 031/08/96

VOLUIM4E: Eng

LIBPARY: M :\SCALE43\\W511_NT\EXSE

PPODUCTION CODE: CSAS
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VERSION: 3.1
JOBNAME: SCALE-PC

DATE OF EXECUTION: 09/14/04

TIME OF EXECUTION: 15:51:54

'MIN BASKET PLATE THICKNESS & OPENING

'33 GRAMS U-235 PER ELEMENT

'AXIAL ALTERNATING SHIFT

'24.1-INCH ACTIVE FUEL HEIGHT

'MIN BASKET PLATE THICKNESS & OPENING

'33 GRAMS U-235 PER ELEMENT

'AXIAL ALTERNATING SHIFT

'24.1-INCH ACTIVE FUEL HEIGHT
NAC-LWT INPUT FOR HOMOGENIZED PULSTAP ELEMENTS IN CAN & INTACT ASSEMBLIES

.... PROBLEM PARAMETERS..

LIB 27GROUPNDIF4 LIBRAPRY
I-DAX 11 MIXTURES
MSC 13 COMPOSITION SPECIFICATIONS
IZM 4 MATERIAL ZONES
GE LATTICECELL GEOMETRY
MORE 0 0/1 DO NOT READ/READ OPTIONAL PARAMETER DATA
MSLN 0 FUEL SOLUTIONS

.. * PROBLEM COMPOSITION DESCRIPTION "".

SC UO4 STANDARD COMPOSITION
MX I MIXTURE TO.
VF 1.0000 VOLUME FRACTION
ROTH 10.3800 SPECIFIED DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMFOUND
TEMP 293.0 DEG KELVINI

92000 1.0) ATOM/MOLECULE
92235 6. 500 WT4
9223 53. 500 WT%

801H 2.00 ATOMS/MOLECULE
END

SC ZIRCALLOY STASIDAR D COMPOSITION
ME 2 MIX`TURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 6.5000 THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

40302 1.00 ATOM/MOLECULE
END

SC H20 STANDARD COMPOSITION
ME: 3 MIXTURE N'O.
VF 0.0000 VOLUME FRACTION"
ROTH O.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 3.00 ATOMS/MOLECULE

8016 1.00 ATOM/MOLECULE
EN[,

SC AL STANDARD COMPOSITION
ME., 4 MIXTURE 110.
VF 1.U0000 VOLUME FRACTION

ROTH 2.7020 THEORETICAL DENSITY
NEL , NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMFOUND
TEMP 293.0 DEG KELVIN

13027 1.00 ATOM/MOLECULE

E14D

SC SS304 STANDARD COMPOSITION
ME'. 5 MIXTURE NO.

VF 1. 0000 VOLUME FRACTIO':
ROTH 7.9200 THEORETICAL DENSITY
NEL 4 NO. ELEMENTS
ICP 0 0/1 MIXTURE/COMPOUND
TEMP -93.0 DEG KELVIN

24304 1. 00c0 WT,
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END
SC FB

VF
ROTH
NEL
ICP
TENP

END

SC H2O

VF
ROTH
NEEL
'CD

TEMP

END

SC H20
MX

VF
ROTH
NEL
ICR

TEMP

END

SC H20

VF
ROTH
NEL
IC P
TEMP

END

SC H20
PfX
VF
ROTH
NEL
ICP
TEMP

END

SC UOI
M.
VF
ROTH
NEL
ICP
TEMD

END

25005 2.000 WT9

-6304 69.500 WT;
18304 9.5GB0 WTH

STANDARPD COMPOSITION
6 MIXTURE NO.

1.0000 VOLUME FRACTION
11.3440 THEORETICAL DENSITY

1 NO. ELEMENTS
I 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
82000 1.01 ATOM/MOLECULE

STANDAPRD COMPOSITION
7 MIXTURE NO.

0.0000 VOLU4E FRACTION
0.9982 THEORETICAL DENSITY

2 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
1001 2.00 ATOMS/MOLECULE
801K 1.0) ATOM/MOLECULE

STANDARD COMPOSITION
8 MIXTURE NO.

0.0000 VOLUME FPRACTION
0.9982 THEORETICAL DENSITY

2 11'. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
1001 2.00 ATOMS/MOLECULE
8016 1.0'0 ATOM/MOLECULE

STANDAP.D COMPOSITION
9 MIXTURE NO.

1.0000 VOLUME FPRACTION
0.9982 THEORETICAL DENSITY

2 110. ELEMENTS
1 /I MIXTURE/COMPOUND

293.0 DEG KELVIN
1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
10 MIXTURE NO.

1.0000 VOLUME FRACTION
0.9982 THEORETICAL DENSITY

2 NO. ELEMENTS
5 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

STA•'DARD COMPOSITION
11 MIXTURE NO.

0.2592 VOLUME FPACTION
10.3800 SPECIFIED DENSITY

2 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIIN
92000 1.00 ATOM/MOLECULE

92235 6.500 WT%
92230 93.500 WT%

8010 2.00 ATOMS/MOLECULE

SC 2IPCALLOY STAI•]DAPO COMPOSITION
MX 11 MIXTURE NO.
VF 0.0484 VOLUME FRACTION

ROTH F.5600 THEORETICAL DENSITY
14EL I NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

40302 1 .00 ATOM/MOLECULE
END

SC H2O STNDAR D COMPOSITION
E.' 11 MIXTURE NO.
VF 0.6914 VOLUME FRACTION

ROTH 0.9982 THEORETICAL DENSITS
IJEL 2 0N. ELEM4EIITS
ICP I 0/1 MIXTU, RE/COMPOUND
TEMP 293.0 DEG KELVI N

1001 1.00 ATOMS/MOLECULE
RKC16 C' ATOM/MOLECULE

END

.- PROBLEM GEOMETR' ....

CTP SQUAPEPITCH CELL TYPE
PITCH 1.5418 CM CENTER TO CENTER SPACING
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FUELOD 1.0744 CM FUEL DIAMETER OR SLAB THICKNESS
MFUEL 1 MIXTURE T O. OF FUEL
N40D 3 MIXTURE 10. OF MODERATOR

LA5DOD 1.1938 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE NO. OF CLAD
GARDS 1.R998 CM GAP OUTER DIAMETER
MGAP 9 MIXTURE 1O. OF GAP
ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

SOME 1 IS FUEL
ZONE 2 IS 'AP
ZONE 3 IS CLAD
ZONE 4 IS MOD

NAC-LWT INPUT FOR HOMOGENIZED PULSTAR ELEMENTS IN CA" & INTACT ASSEMBLIES

... **÷***÷ DATA LIBR.ARY INFOR.MATION "''' ...

UNIT VOLUME
*N* DUMBER DATA SET NAME NAME UNIT FUNCTION

8R M:\scale43\DATALIB\FT89FO0] STANDARD COMPOSITION LIBRARY

82 M:\scale43\DATALIB\FT82FS00 CROSS SECTION LIBRARY

II W:\Zjr\LwL\Pulstar\KENOVA\Aych\lwLAych2_xl r SHORT CROSS SECTION LIBPRAY

go W:\ljr\Lwt\Pulstar\KENOVA\AyC\hlwtAych2_ .l_r INRUT DATA DIRECT ACCESS

STANDARD COMPOSITION LIBRARY DATA

*+ UNIT NUMBER 89

DATASET NA14E : M:\scale43\DATALIB\FT89F001

LIBRARY TITLE: SCALE-4 STAMDARD COMPOSITION LIBRARY ...

637 STANDARD COMPOSITIONS, 4990 NUCLIDES
* H9 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.

CREATION DATE: 6/3S/95H

_CROSS SECTION LIBRARY DATA

*•" UNIT RNUMBER : 82

DATASET NAME : M:\scale43\DATALIB\FTRSFO01

LISFARY TITLE: SCALE 4.2 - 27 GROUF NEUTRON GROUP LIBRARY
BASED ON ENDF-B VERSION 4 DATA

* COMPILED FOR NRC 1/27/89
LAST UPDATED l1/ 94 *2

L.M.PETRIE - ORNL"

........ 0 IO'S WERE USED BEFORE READING KENO V DATA ......

........ 0 IO'S WERE USED READING THE KENO V PARAM5ETER DATA .......

'TOP BASKET (CAIINED ELEMENTS)

'TOR MIDDLE BASKET (INTACT ASSEMBLIES)

'BOTTOM MIDDLE BASKET (INTACT ASSEMBLIES)

'BOTTOM BASKET (CAIINED ELEMENTS)

............... DATA READING COMPLETED ...............

........ 1) IO'S WERE USED PREPARING THE KENO V INIPUT DATA

........ 0 IO'S WERE USED LOADING THE KENO V DATA .......

........ (I IO'S WERE USED LOADING THE DATA ........

. ID'S WERE USED CHECKIHG THE KElIC V GEOMETRY DATA
.RESTART DATA HAD BEEN WEITTEN O4 UNIT 95l'"
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........ )0 TO'S WERE USED WRITItG THE KEEO V - CSAS DATA ........

........ 10 IO'S WERE USED PROCESSING CSAS INPUT DATA ........

CONTROL MODULE CSAS25 IS COMPLETE.
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.. .. .... .. .. .. .. ..

PROGR- VERIFICATION INFOR1,MATION.

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000008

.... CREATION DATE: 09/16/95

VOLUME: Eng

LIBRARY: M:\SCALE43\WIN NT\EXE

THIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE

JOBSNAME: SCALE-PC

DATE OF EXECUTION: 09/14/04

TIME OF EXECUTION: 15:51:56

-IQ ARRAY HAS I ENTRIES.

SQ ARRAY HAS 4 ENTRIES.

IQ ARRAY HAS f ENTRIES.

2Q ARRAY HAS 2 ENTRIES.
LOGICAL ASSIGNMENTS

MASTER LIBRARY 11
WORKING LIBRARY 0
SCRATCH FILE 18
NEW LIBRARY 1

PROBLEM DESCRIPTION

IGR--GEOMETRY (0/1/2/3--INF MED/SLAB/CYL/SPHERE

IZM--NUMRER OF ZONES OR MATERIAL REGIONS II

MS--MIXING TABLE LENGTH 15

IBL--SHIELDED CROSS SECTION EDIT OPTION (0/S--NO/YES) 0

IBR--BONDARENKO FACTOR EDIT OPTION (0/1--NO/YES) 0

ISSOPT--DAS.COFF FACTOR OPTI0 S

CONVERGENCE CRITERION I.O0000E-03

GEOMETRY CORRECTION FACTOR FOR WIGNER RATIONAL APPROXIMATION 1.350E+00

3Q ARRAY HAS 25 ENTRIES.

40 ARRPAY HAS 25 ENTRIES.

5, ARRAY RAS 25 ENTRIES.

6: ARRAY HAS 11 ENTRIES.

7Q ARRAY HAS 11 ENTRIES.

80 ARRAY HAS 11 ENTRIES.

9Q ARRAY HAS 11 ENTRIES.

10Q ARRAY HAS 25 ENTRIES.

11Q ARRAY HAS I1 ENTRIES.

MIXING TABLE

ENTP" MIXTURE ISOTOPE NUMBER DENSITY NEW IDENTIFIER
1 I 92225 1. 52378E0:3 1091235

1 11 92135 3.94965E-14 1102235
.1 923R 2.1642 E-02 1092253

4 11 9213a 5.60966bE-03 11092231
O 1 R8E 4 .633-GE-02 1008016
£ 3 8016 3.33846E- 300801c
7 7 8016 3.33e46E-2E 7008016

8 8016 3.33846E-22 8008016
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9 9 8016 3.33846E-02 9008016
10 10 8016 3.33846E-02 10008016
11 11 8016 3.51247E-02 11008016
12 2 40302 4.33078E-02 204030?
13 11 40302 2.09610E-03 11040302'
14 3 11101 6.67692E-22 3001001
15 7 1001 6.67692E-23 7001001
16 8 1001 6.67692E-22 8001001
17 9 1001 6.67692E-02 9001001
10 10 1001 6.67602E-02 10001001
19 11 1061 4.62210E-0 2 11001001
2(0 4 13027 6.03066E-02 4013037
21 5 24304 1.74286E-02 5024304
23 5 25055 1.73633E-03 5025055
23 5 26304 5.93579E-02 5036304
24 5 28304 7.72070E-03 5028304
25 6 62000 3.296980E2 6082000

GEOMETRY MID MATERIAL DESCRIPTION

ZONE MIXTURE OUTER DIMENSION TEMPERATURE EXTRA 00 TYPE (0/1--FUEL/MOD)
1 1 5.37210E-01 2.93000E+02 3.24169E-02 n
2 9 5.49910E-01 2.93000E+02 0O.0000E+00 0
3 2 5.96900E-01 2.93000+E02 2.51346E+00 0
4 3 8.69856E-01 2.93000E+02 0.00008E+00 0
5 4 5.86986E+00 2.93000E+02 0.00000E+00 0
6 5 1.09609E+01 2.93000E+02 0.00000E+00 0

7 6 1. 58691E+01 2.93000E802 0.00000E+00 0
6 7 2.086998+01 2.93000E+02 O.00008E+00 0
9 8 2.58699E+01 2.93000E+02 O.00008E+00 0

10 10 3.08699E+01 2.93000E+02 0.00000E+00 0
11 11 3.50099E+01 2.03000E+02 0.000008+00 0

4509 LOCATIONS OF 100000 AVAILABLE ARE REQUIRED TO MAKE A NEW MASTER CONTAINING THE SELF-SHIELDED VALUES

NO NUCLIDES IN YOUR PROBLEM HAVE BONDARENKO FACTOR DATA'*BONAMI WILL COPY FROM LOGICAL 11 TO LOGICAL 1
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COPY
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8016

8016

8016

8016

13027

24304
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26304

28304

40302

40302

40302

02000

02235

02235

92235

92238

02238

c2238

HYDROGEN

HYDROGEN

HYDROGEN

HYDROGEN

HYDROGEN

HYDROGEN

HYDROGEN

OXYGEN-16

OXYGEN-16

OXYGEN- 6

OXYGEN- 16

OXYGEN- 16

OX IGEN-1I

OXYGEN-16

0.YGEN-16

AL-27 1193 210

CR 1191 WT SS-

MkNGAYESE-55

FE 1192 WT SS-

01 1190 WT SS-

ZIRCALLOY

ZIRCALLOY

ZERCALLOY

PB 1286 2101)

UPI4IUM-235

UR•A.IIUM-235

UF002im-2 35

UR.RAIUM-238

UA182'IUM-232

U8AJ41UH-236

FROM LOG 11 TO LOG 18

FROM LOG 18 TO LOG I

FROM LOG 18 TO LOG 1

FROM LOG 18 TO LOG I

FROM LOG 18 TO LOG I

FROM LOG 18 TO LOG 1

FROM LOG 18 TO LOG 1

FROM LOG 11 TO LOG 18

FROM LOG 18 TO LOG 1

FROM LOG 18 TO LOG 1

FROM LOG 18 TO LOG 1

FROM LOG 18 TO LOG 1

FROM LOG 18 TO LOG I

FROM LOG 18 TO LOG I

FROM LOG 18 TO LOG I

G FROM LOG 11 TO LOG 1

30 FROM LOG 11 TO LOG I

FROM LOG 11 TO LOG 1

30 FROM LOG 11 TO LOG 1

30 FROM LOG 11 TO LOG I

FROM LOG 11 TO LOG 18

FROM LOG 18 TO LOG 1

FROM LOG 18 TO LOG 1

GP FROM LOG 11 TO LOG 1

FROM LOG 11 TO LOG 18

FROM LOG 18 TO LOG 1

FROM LOG 18 TO LOG I

FROM LOG 11 TO LOG 18

FROM LOG 18 TO LOG I

FROM LOG 16 TO LOG 1

BONDARENKO TRIGGER 0

BOND80AENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BOIDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDAREEKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BOIJDARENRO TRIGGER 0

BONDARENKO TRIGGER 0

BONDAREIKO TRIGGER 0

BONDAP.ENKO TRIGGER 0

BONDARENRO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BOND0ARENIO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BOODARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENRO TRIGGER 0

BONDARENKE TRIGGER 0
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SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
BASED ON ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89
LAST UPDATED

L.MPE.TRI" E - ORNI,
TAPE ID 4321
ITUMBER OF NEUTRON GROUPS 27

FIRST THEPM.AL GROUP 15

TABLE OF CONTENTS
HYDROGEN ENDF/0-IV MAT 1i69A/TH7M1002
HYDROGEN ENDF/B-IV MAT 1269/TH2802102
HYDROGEN ENDF/B-IV MAT 1269/THRMI4052
HYDROGEN ENDF/B-IV MAT 1269/THR10502
HYDROGEN ENDF/B-IV MAT 1269/THRM!002
HYDROGEN ENDF/B-IV MAT Ir69/TH8P.I0012
OXYGEN- 16 ENDF/B-UV MAT 1-276
OXYGEN-1r ENDF/B-IV MAT 1276
OXYGEN-I6 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-S1 ENDF/B-IV MAT 1278
OXYGEN-16 ENDF/B-IV MAT 1276

AL-27 1193 218 GP 040375 (5)
CR 1191 WT SS-304(CI/EST) P-3 293K SP=5+4(4237581

MAIGANESE-55 ENDF/B-IV MAT 1197
FE 1192 WT SS-304 (/EST) P-3 293K SP=5+ 4(42375)'
NI 1580 WT SS-304 1/EST) P-3 293K SP=5+4 (4 2375)

ZIRCALLOY ENDF/B-IV MAT 1284
ZIRCALLOY ENDF/B-IV MAT 1284

PB 1288 218NGP 042375 P-3 293K
URAIIUM-235 ENDF/B-IV MAT 1281
URAINIUM-235 ENDF/B-IV MAT 1261
URANIUM-238 ENDF/B-IV MAT 1282
URANISUM-238 ENDF/B-IV MAT 1262

I.8MBER OF NUCLIDES
•I•4BER OF GAM1-IA GROUPS
LOGICAL UNIT

UPDATED
UFDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UF DATED
UPDATED
UPDATED

08/12/94
08/12/94
08/12/94
08/12/94
08/12/94

08/12/94

08/12/94
08/12/84

08/12/9408/12/94
'08/12/94
01:8/12/94
08/12/84
08/12/94
08/12/94
08/12/94

08/12/ 94
08/12/94
08/12/94
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I D
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25
0

7001001
7001001
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9008018

10008016

11008016
4013027
5024304
5025055
5026304
5028304
2040302

11040302
6082000
1092235

11092235
1092238

11092238

TAPE COPY USED 0 I/O'S, AND TOOK
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SSSSSSSSSSS CCCCCCLCCCC AAAAAAAAA LL EEEEEEEEEEEEE PPPPPPPPPPPP CCCCCCCCCCC
SSSSSSSSSSSSS CCcC.CCCCCCC AA LL EEEEEEEEEEEEE PPPPPPPPPPPP CCCCCCCCCCCC
S S5 CC L - AA LL EE Pp PP CC CC
SS CC AA AA LL EE PP PP CC
SS CC AA AA LL EE pp FP cc
SSSSSSSYSSS CC AAAAAAkAAAAAA LL EEEEEEEE - ----- PPPPPPPPPPPP CC

SSSSSSSSSSSS CC AAAAAAAASAAA LL EEEEEEEEE --------------- PPPPRPPPPPPP CC
SS CC AA AA LL EE PP CC
SS CC AA AA LL EE PP CC

SS SS CC CC AA AA LL EE PP CC CC
SSSSSSSSSSSSS CCCCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE PP CCCCCCCCCCCCC
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PROGRAM VERIFICATION INFOPI4ATIONI

CODE SYSTEM: SCALE-PC VERSION: 4.3

.* *÷PROGRAM: 000002

CREATION DATE: 09/28/95

VOLUME: Eng

LIBRARY: M:\SCALE43\WIN NT\EXE

PRODUCTION CODE: NITAWL

VERSION: 3.0

JOBNAME: SCALE-PC

DATE OF EXECUTION: 09/14/04

TIME OF EXECUTION: 15:51:56

-IQ ARRAY HAS I ENTRIES.

OQ ARRAY HAS 9 ENTRIES.

10 ARRAY HAS 12 ENTRIES.

SELECT 25 NUCLIDES FROM THE MASTER LIBRARY ON LOGICAL I
0 NUCLIDES FROM THE WORKING LIBRARY ON LOGICAL 2
0 NUCLIDES FROM THE WORKING LIBPARY ON LOGICAL 3

TO CREATE THE NEW WORKI NG LIBPARY ON LOGICAL 4

7 RESONANCE CALCULATIONS HAVE BEEN REQUESTED
-I OUTPUT OPTION FOR AMPX FORMJATTED CROSS SECTION DATA

I001 MASXIMUI4 NUMBER OF RESONANCE MESH INTERVALS
2 ORDER OF RESONANCE LEVEL PROCESSING

THE STORAGE ALLOCATED FOR THIS CASE IS 100000 WORDS

'Q ARRAY HAS 25 ENTRIES.

30 APRAY HAS 105 ENTRIES.

40 ARRAY HAS 25 ENTRIES.

GErIEP-AL INFOPdMATION CONCERNING CROSS SECTION LIBPARY
TAPE IDENTIFICATION NUMBER 4321
NUMBER OF NUCLIDES ON TAPE 25
.UMBER OF NEUTRON ENERGY GROUPS 27
FIRST THERMAL NEUTRON ENERGY GROUP I5
NUM4BER OF GOAIMA ENERGY GROUPS 0

DIRECT ACCESS UN41T NUMBER 9 REQUIRES 117 BLOCKS OF LENGTH 1680 WORDS
YSDRI. TAPE 4321

SCALE 4.2 - 27 GROUP INEUTRON GROUP LIBPRPRY
BASED ON ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89
LAST UPDATED 08/12/94

L.M.R ETRIE - ORNL

NUCLIDES FROM XSDRN TAPE
1 HYDROGEN ENDF/B-IV MAT 1269/THR.M5002 UPDATED 08/12/94 3001001
- HYDROGEN ENDF/B-IV RAT 1269/THPJ4lOO2 UPDATED YR/12/94 7)0-1:01
3 HYDROGEN ENDF/B-IV MAT 1245/THP141002 UPDATED 08/12/94 8001001
4 HYDROGENý ENDF/B-IV MAT 124H/TSP.M1002 UPDATED 04/12/94 9051001
5 HYDROGEN ENDF/B-IV MAT IY4H/THP.140Y2 UPDATED 08/12/94 1, 1 001
6 HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94 11001001
7 OXYGEN-1S ENDF/B-IV MAT 1276 UPDATED 08/12/94 1000014
8 OXYGEN-1E ENDF/B-TV M4AT I270 UPDATED I0/1T/I 302Y01Ys

OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/04 7059516
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10 O.YGENR-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94 8008016

11 OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94 9008016
12 OXYGENI-1 ENDF/BH-IV IMAT 1276 UPDATED 08/12/94 1000'01E
13 OX'YGEN-16 ENDF/B-IV MAT 1-76 UPDATED 08/12/94 11008016
14 AL-27 1193 218 GP 040375(5) UPDATED 08/12/94 4013027

10 26 1191 W7 35-204 1/EDT) P-S 2937 DP=5+4 (42370)' UPDATED 08/12/94 5024304
16 MANGANANESE-55 ENDF/B-IV MAT 1197 UPDATED 00/72/94 5025055
17 FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(423751' UPDATED 08/12/94 5026304
18 7( 1190 WT SS-304 (/EST) P-3 293K SP=5+4 (423751' UPDATED 08/12/94 5028304
19 ZIRCALLOY ENDF/B-IV MAT 1284 UPDATED 00/12/94 2040302

20 ZIRCALLOY END0/B-TV MAT 1284 UPDATED 08/12/94 11040302
1 PB 1288 18NGP 0,4275 0-3 203K UPDATED 08/12/94 6080020

22 URA1IU4S-235 ENDF/8-IV MAT 1261 UPDATED 08/12/84 1082235
3 UP`AIJIUM-235 ENRD/B-TV MAT 1261 UPDATED 00/12/94 11092235
4 UPRANIUM-23O ENDF/B-SV MAT 1262 UPDATED 08/12/94 1092238

25 URANIUM-238 ENDF/B-IV MAT 1262 UPDATED 08/12/94 11092238

HiDROGEI ENDF/B-IV MAT 1269/TH2741002 UPDATED 08/12/94 3001001 TEMPERATURE= 293.00
PROCESS NUT4BER 1007 IS AT TEMPERATURE= 283.00

HYDROGEN ENDF/B-IV MAT 1269/THPR410-22 UPDATED 08/12/94 7001001 TEMPERATURE= 293.00
PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

HYDROGEN ENDF/B-IV MAT 1269/THRMIOO2 UPDATED 08/12/94 8001001 TEMPERATURE= 293.00
PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

HYDROGEN ENDF/B-IV MAT 1269/THP,4MI02 UPDATED 08/12/94 9001001 TEMPERATURE= 203.00
PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

HYDROGEN ENDF/B-IV MAT 1269/THP291102 UPDATED 08/12/94 10001001 TEMPEPATURE= 293.00
PROCESS NUMBER 1007 IS AT TEMPERATURE= 283.9C0

HYDROGEN ENDF/B-IV MAT 1269/THPJ41002 UPDATED 08/12/94 11001001 TEMPERATURE= 293.00
PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94 1008016 TEMPERATURE= 293.00
PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 00/12/94 3000016 TEMPERATURE= 293.00
PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94 7008016 TEMPERATURE= 293.00
PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

OXYGEN-16 ENRF/B-IV MAT 1276 UPDATED 08/12/94 80H8016 TEMPERATURE= 2q3.00

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

OXYGEN-16 ED7DF/B-IV MAT 1276 UPDATED 08/12/94 9008016 TEMPERATURE= 293.00
PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94 10008016 TEMPERATURE= 293.00
PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94 11008016 TEMPERATURE= 293.06
PROCESS NUMBER 1007 IS AT TEMPERATORE= 293.00

AL-27 1193 219 GP 040375(5) UPDATED 08/12/94 4013027 TEMPERATURE= 293.00

PROCESS NUMBER 1007 IS AT TEMPEPRATURE= 293.00

CR 1191 WT 01-304(1/EST) P-3 2930 SP=5+4(42375)' UPDATED 08/12/94 5024304 TEMPERATURE= 293.00

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

MANGIIANESE-55 ENDF/B-IV MAT 1197 UPDATED 08/12/94 5025055 TEMPERATURE= 293.00

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS 0.c100606+j00

RESONGANCE DATA FOR THIS NUCLIDE

MASS NOUMBER (A) 54.466 TEMPEPATURE(KELVIN) = 293.000

POTENTIAL SCATTER SIGMA 2.590 LUMPED NUCLEAR DENSITY = 1.7363295E-03

SPIN FACTOR (G) 14.44e LU14P DIMETSION (A-BAR) = O.O000OOOE+00

IDIER RADIUS = 0.O00000E,00 DA4COFF CORRECTIONJ (C) = 0.0000006E+00

THE AB•SORBER WILL BE TREATED H0 THE NORDHEIH INTEGPAL METHOD.

MASS OF MODEPATOR-1 - 55.845 SIGT•A(PER ABSORBER ATOM)= 3.46630322E+02

MODERATOR-i WILL BE TREATED BY THE NORDHEIM INTEGPRAL METHOD.

MASS OF MODE8-ATOR-2 = 55.925 SIGMA(PER ABSORBER ATOM)= 1.2557598+502

MODERATOR-2 WILL BE TREATED BY THE 7ORDHEIM ITTEGPAL METHOD.

THIS RESONAN4CE MATERIAL WILL BE TREATED AS A O-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUTMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELFING=1.50002

GPOUP RES ANS RES FISD RES SCAT
8 -5.5 187a8E-04 0. OSODOER+0 -3.944 190E-0_
9 -2.797993E-03 O.0OOSOSRE+00 -2.293471E+00
10' -3.'91452E-61 0. 0 '0000E+00 -3. 820862E+1
11 -2. 6805G2E+OC 0. 0O0OORE'U0 -1.198996E602

NAC International 6.6.11-16



NAC-LWT Cask SAR
Revision 43

E7'.:cSS PESOAIJ'NCE INTEGRALS

January 2015

NAC International 6.6.11-17



NAC-LWT Cask SAR
Revision 43

January 2015

RESOLVED
AESOPPTIOII 3.33719E+00
FISSION 0.00000E+00

FE 1192 WT SS-304(I/ESTI P-3 293K SP=5-4+42379)'

NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

PROCESS NUIMBER IU07 IS AT TEMPERATURE=

UPDATED 08/12/94 5026304 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 5028304 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

293.00

293.00
293.00

393.00
293.00

293.00ZIRCALLOT ENDF/B-IV MAT 1284 UPDATED 08/12/94 2040302

RESONA4CE DATA FOR THIS NUCLIDE

14ASS NU4B6R (A) 90.436 TEMPERATURE(KELVIN) =

POTENTIAL SCATTER SIGMA = 6.385 LUMPED NUCLEAR DENSITY = 4.3.

SPIN FACTOR (G) 1.079 LIM4P DIMENSION (A-BAR) = 5.9

4I4ER RADIUS - 5.4991001E-0I DANCOFF CORRECTION (C) = 7.8

THE ABSORNER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANJCE MATERIAL WILL BE TREATED AS A 2-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=l.00000

GROUP RES ABS RES FISS RES SCAT
8 -5.981358E-04 0.000O0E+O0 -4.731437E-0l
9 -3.409349E-02 0.0000OE+00 -1.425288E+00

10 -3.610238E-02 - '. 0000E+00 -8.147648E-01
11 1.129208E-01 0.O00000E+00 -5.208245E-01

EXCESS RESONAPNCE INTEGRALS

RESOLVED

ABSORPTION 4.65199E-01
FISSION 0.00000E+10

TEMPERATURE=

93.000

307818E-02

689999E-01

146917E-01

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

ZIRCALLOY ENDF/B-IV MAT 1284 UPDATED 08/12/94 1IC140302 TEMPERATURE= 293.00

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LOAD IS 0.0000E+00

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) 90.436 TEMPERATURE(KELVIN) = 293.000

POTENTIAL SCATTER SIGMA = 6.305 LIUMPED NUCLEAR DENSITY = 2.0900914E-03

SPIN FACTOR (G) 1.079 LUMP DIMENSION (A-BAR) = 0.OOOOOOE+00

INNER RADIUS = 0. 0000000E+0O DANCOFF CORRECTION (C) = 0. 0000000E+00

THE ABSORHER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-S = 1.008 SIGMA(PER ABSORBER ATOM)= 4.4951505E+02

MODEPATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 = 24.072 SIGMA(PER ABSORBER ATOM)= 1.0036559E+02

MODEPATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A O-DIMENSION1AL OBJECT.

VOLUME FRACTION 'SF LUM4P III -ELL USED' TO ACCOUNT FOR SPATIAL SELF-SHIELDIN1G=I.('60600

GROUP RES ABS RES FISS RES SCAT
O -8.728580E-05 0. 000006+00 -6.961700E-02

9 -8.536950E-903 0.660000EO00 -3.447169E-01
16 -7. 519929E-03 0. t2'C000E ,0 -1.797771E-01
II -3.148421E-02 0.000000E+00 -I.579333E-01

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 6.-97865E-01
FISSION 0.,00000E+00

PR 1288 218NGP 042375 P-3 293K

IPSAIIUM-35 E11DF/B-IV MAT 1261

RESONASICE DATA FOR THIS NUCLIDE

I'0S0 NUMBER (A) = 233.015

POTENTIAL SCATTER SIGMA 11.50v

NAC International

TROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 6082000 TEMPERATURE=
PROCESS INILUBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 1092235 TEMPERATURE=

293.00

293.00
293.00

293.00

TEMPERATURE(KELVIN)

LUMPED NUCLEAR DENSITY

293. 00u

1 .5237845E-03
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SPIN FACTOR (G) = 15171.100 LUMP DIMENSION (A-BAR) - 5.3720999E-0I
ItNE R RADIUS = 0.DDOSOOOE+SO DANCOFF CORRECTION (C) - 9.6557754E-01

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I 15.99i SIGMA(FER ABSORBER ATOM)= 1.1818631E+02

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODEPATOR-2 = 238.051 SIGMA(PER ABSORBER ATOM)= 1.75U7033E+02

MODERATOR-2 WILL BE TREATED BY THE HORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A 2-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=I.000US

GROUP RES ABS RES FISS RES SCAT
12 -1.555963E+01 -9.675939E+00 -2.151408E-0I
13 -3.600886E+01 -1.766607E+01 -4.584523E-01
14 -2.B40306ED01 -I.602412E+01 -2.987270E-02
15 -4.645758E-03 -3.516320E-03 5.461928E-05

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 1.28B67E+02
FISSION 8.02641E+01

PROCESS HUMBER 1007 IS AT TEMPERATURE=

URANIUM-235 ENDF/B-IV MAT 1261 UPDATED 08/12/94 11092235 TEMPERATURE=

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAP, IS D.0D0DE+00

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 233.025 TEMPERATURE(KELVIN) 293.000

POTENTIAL SCATTER SIGMA = 11.5n0 LUMPED NUCLEAR DENSITY - 3.9496494E-04

SPIN FACTOR (G) = 15171.100 LUMP DIMENSION (A-BAR) = U. 0000000E+S08

INNER RADIUS = O.OOnSOO0E+00 DARCOFF CORRECTION (C) = 0.0000000E

THE ABSORBER WILL BE TPEATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-1 1.008 SIGD(IAPER ABSORBER ATOM)= 2.3855994E+03

MODERATOR-N WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-S 24.751 SIGMA(PER ABSORBER ATOM)= 5.556l20GE+02

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A 0-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=I.0US00

GROUP RES ABS RES FIBS RES SCAT
12 -2.9395BE+00 -I.469004E+80 -6.167160E-02
13 -7.7I6139E+00 -3.800209E+O+ -I.755016E-01
14 -5.629828E+0D -3.356HDOE+0D -4.021226E-02

15 -2.967298E-04 -l.2542-4E-04 2.470951E-06

EXCESS RESONAICE INTEGPALS

RESOLVED

ABSORPTION 2.09HlE+02
FISSION 1.25281E+02

E+O0

293. Do

293.00

293.00

293.00

PROCESS NUMBER (1007 IS AT TEMPEPATUP.E=

UPAIJIUM-238 ENDF/B-IV MAT H261 UPDATED 08/12/94 1092328 TY

RESONANCE DATA FOR THIS NUCLISE

MASS NUMBER (A) = 236.C06 TEMPERATURE(KELVIN) - 293.00r0

POTENTIAL SCATTER SIGMA = 10.599 LUMPED NUCLEAR DENSITY 2 8.1642193E

SPIN FACTOR (G) = 65F.527 LUMP DIMENSION (A-BAR) = 5.3720999E

1101ER RADIUS = S. 0000000E+S0 ,A13COFF CORRECTION (C) = q.6557754E

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGPRAL METHOD.

MASS OF MODEPATOR-i = 15.991 SIGMA(PER ABSORBER ATOM)= 8.3212671E+00

MODEP.ATOR-1 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 = '35.044 SIGMA(FER ABSORBER ATOM)= 8.3803099E-01

MODEPATOR-S WILL BE TREATED BI THE NORDHEIM INTEGRAJL METHOD.

EMPEPATURE=

-01

E-0I

E-,)I
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THIS RESONANCE MATERIAL WILL BE TREATED AS A 2-DIMENSIONAL OBJECT.

VOLUME FPR ACTION OF LUMSP III CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=l.00000
GROUP RED AES RED FISS RED SCAT

-8. 077708E-0T 0C . 0)00000 -7. 50e340E-01
10 -1.5I1387Et-0S -6.826579E-05 -8.O 002H6E+(0
11 -. 572418E+01 0 0.0000RE+00 -2. 96896EE+01
12 -4.483370E+01 5.S000SOOE+00 -5.115822EE0f1
13 -5.540449E+÷0 0.0D00S0E+OD -l.743188E+01
14 -1 .076379E 02 S. 0uII00E00AH -5. 433709E+00
15 -0.25344SE-OS 0. 00Y00,'E+ 00 I . 604975E-04

EXCESS RESONANCE INTEGRALS
RESOLVED

ABSORFTION 6. 64320E+00
FISSION 4. 1267E-04

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

UPANIUM-238 ENDF/B-IV MAT 12'2 UPDATED 08/12/94 11092238 TEMPERATURE= 293.00

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS 0.0000E+00

RESONANOCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 236.006 TEMPERATURE(KELVIN) = 293.000

POTENTIAL SCATTER SIGMA = 10.599 LUMPED NUCLEAR DENSITY = 5.6096567E-03

SPIN FACTOR (G) = 656.527 LUMIP DIMENSION (A-BAR) = 0.0000000E+O0

INNER RADIUS = 0.0000000E+00 DAI"COFF CORRECTION (C) - O.O000000E+05

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I - 1.0018 DIGMAC(ER ABSORBER ATOM)= 1.6796532E+D0

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 1 17.862 SIGMA(PER ABSORBER ATOM)= 2.7631227E+01

MODERATOP-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A S-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=1.00000

GROUP RES ABS RES FISS RES SCAT
9 -2. 448317E-52 0. 00S'OOE+00 -2.558519E-01

10 -7.653835E-01 -9.584553E-06 -4. 906636E+00
11 -8.B69324HE+00 .D 001R00E+00 -2.447922E+01
12 -4. 042473E+01 0. L10000E+00 -4.73024 9ER0D
12 -0. 09039rE+01 C. 0OUOYtE+00 -1.67R821E+01
14 -9 .47737E+01 0. 0S000OE+00 -5.734400E+00
15 -3. 066651E-07 0. 0O0OOE+100 5. 920313E-07

EXCESS RESONANCE INTEGRALS
RESOLVED

ABSORPTION 3.42-04E+01
FISSION 5.17445E-04

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00
THIS XSDRN WORKING TAPE WAS CREATED 01/14/04 AT 15:51:57
THE TITLE OF THE PARENT CASE IS AS FOLLOWS
SCALE 4.2 - 27 GROUP HEU.rTRON GROUP LIBPRARY

BASED ON ENDF-B VERSION 4 DATA

COMPILED FOPR NRC 1/27/89
TAPE ID 4321 NUMBER OF NUCLIDES 25
NTRMBER OF NEUTROT GROUPS 27 NUMBER OF GAPI-IA GROUPS 0
FIRST THEPRAAL GPOUP 15 LOGICAL UNIT 4

TABLE OF COIITENTS
HYDROGEN ENDF/B-IV MAT 1259/THPS141002 UPDATED 08/12/94 ID 3001001
HYDROGEN ENDF/B-TV MAT 1269/THRMIOD2 UPDATED 08/i2/9H ID 7001001
HYDEOGEN ENDF/B-IV MAT 1269/THJ41002 UPDATED 08/12/94 ID 8001001
HYDROGEN ENDF/B-IV MAT I269/THEM1002 UPDATED 08/1'/94 ID 9001001
HYDROGEN ENDF/B-IV MAT 1269/THPMlTO2 UPDATED 08/12/94 ID 10001001
HYIDROGEN ENDF/B-IV MA1T 1269/THPR1IS002 UPDATED 00E/12/94 ID 11001001
OXYGEN-T1 ENDF/BH-V MkT 1276 UPDATED 08/12/94 ID 0008016
OXYGEN-0 ROOF/H-IS MAT 1376 UPDATED 00/11/94 ID 3009016
OX:GEN-16 ENDF/B-IV MAT 1276 UPDATED 91/12/94 ID 7008016
OXYGEN-T6 ERDF/B-IV TMAT 1276 UPDATED 08/12/94 ID 7008016
OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94 ID 9008016
OXYGETT-S6 E[IDF/B-IV THAT 1276 UPDATED 08/12/94 ID 10008016
OXYGEN-1C EDDF/B-IV MAT 1276 UPDATED 08/12/94 ID 10008016

AL-57 1193 210 GP 040375(5) UPDATED 08/12/94 ID 4013027
CR 1191 WT SS-304 (1/EST) P-3 293K SP=5+4 (42375)' UPDATED 08/12/94 ID 5024304

MANIGANESE-55 ENDF/B-IV MAT 1197 UPDATED 08/12/94 ID 5025055
FE 1192 WT 00-204(1/OET) P-3 293KF SP-44 (42375) UPDATED 08/12/04 ID 5026304
1I 1190 WT 2_ 204,4/ET) P-3 29K SF-5+4 (42375) UPDATED 08/12/q4 ID 5028304

7I1CALLOY EINDF/B-IV MAT 1204 UPATED 08/12/94 ID 2040302
SIRCALLOY EIJDF/B-V IPIAT 1284 UPDATED 08/12/94 ID 11040302

RE 1288 218;IGP 042375 0-3 293K UPDATED 08/12/94 ID 6082000
URADIIUM-235 ERDF/B-TV MAT 1261 UPDATED 08/12/94 ID 1092235
UPAITUM-235 ETIF/B-IU THAT 1261 DATED 08/12/94 ID 11092235
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UP.AtJ I UM-23D
UP,A I UM- 238

TAPE COPY USED

EJDF/B-IV MAT 1262
EUDF/B-IV MAT 1262

Q I/O'S, ASID TOOK 0.11 SECONDS

UPDATED 08/12/94
UPDATED 08/12/94

ID 1092238
ID 11092238
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• " ° • • ~PPOGPRAM VERI FICATI ON I NFOPR4ATIOE]° •N

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAMS: 000009

CREATION DATE: 03/08/96B

VOLUME: Eng

LIBRARY: M: \SCALE43\WINNT\EXE

PRODUCTION CODE: KENOVA

VERSION: 3.1

JOBNAlAE: SCALE-PC

DATE OF EYECUTION: 09/14/04

TIME OF EXECUTION: 15:52:01

.. . .. . .. . . *****ME'PI**PA*,AMET* * * * " '

S NUMERIC PARAMETERS

TME MAJKIMUI1 PROBLEM TIME (MINI 30.00

TBA TIME PER GENERATION (MIN) 5.00

GEN NUMBER OF GENERATIONS 803

(IPG NUMBER PER GENERATION 1000

NSK NUMBER OF GENERATIONS TO BE SKIPPED 3

BEG BEGINNING GENERATION NUMBER 1

RES GENERATIONS BETWEEN CHECKPOINTS 0

.'D DUMBER OF EXTRA 1-S CROSS SECTIONS 1

NBK NEUTRON BANK SIZE 1025

• RUB EXTRA POSITIONS IIN NEUTRON BANK

SNF FISSION BANK SIZE 1000

:':FB EXTRA POSITIONS IN FISSION BANK 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.50C1:

WTH WEIGHT HIGH FOR SPLITTING 3.0000

WTL WEIGHT LOW FOR RUSSIAO ROULETTE 0.3333

RND STARTING RANDOM4 NUMBER BB827100001

NB8 NUMBEP. OF D.A. BLOCKS ON UNIT 8 200

BNL LENGTH OF D.A. BLOCKS ON UNIT 8 512

ADJ MODE OF CALCULATION FORWARD

INPUT DATA WRITTEN ON RESTART UNIT NO

BINARY DATA INTERFACE YES
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..... LOGICAL PAPAMETERS

RUN

FL:.

SMU

MKU

CKU

EMU

MKH

CKH

F14H

HHL

AMX

XSI

XS2

KA P

PKI

PIET

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLU:.:

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT DUMBER

COMPUTE COFACTOR K-EFF BY UNIT NIUMBER

PRINT FISS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT FISS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT I-D MIXTURE X-SECTIONS

PRINT Ž-D MIXTURE X-SECTIONS

PRINT MIXTURE AIGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PPINT EXTPA I-D CROSS SECTIONS

YES

NO

NO

NO

110

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

PLT

FDN

N4UB

MKP

CKP

FMP

MKA

CKA

FMA

HAL

FAR

GAS

PAX

PWT

PGM

BUG

TRK

PLOT PICTURE MAP(S)

COMPUTE FISSION DENSITIES

COMPUTE IU-BAR & AVG FISSION1 GROUP

COMPUTE MATRIX K-EFF BY UNIT LOCATION

COMPUTE COFACTOR K-EFF BY UNIT LOCATION

PRINT FISS PROD MATRIX BY UNIT LOCATIONI

COMPUTE MATRIX E-EFF BY ARRAY NUMBER

COMPUTE COFACTOR K-EFF BY ARRAY NUMBER

PRINT FISS PROD MATRIX BY ARPLAY NUMBER

COLLECT MATRIX BY HIGHEST ARPAY LEVEL

PRINT FIS. AID ABS. BY REGION

PRINT FAR BY GROUP

PRINT XSEC-ALBEDO CORRELATION TABLES

PRINT WEIGHT AVERAGE ARRAY

PRINT INPUT GEOMETRY

PRINT DEBUG INFORIIATION

PRINT TPACKING INFORMATION

NO

NO "

YES

NO

NO
140NO

NO

NO

NO

110NO

NO

NO *
110NO

NO ...

110 *

PARAMETER INPUT COMPLETED

........ 1) IO'S WERE USED READING THE PARAMETER DATA ........

. .. . . .. DATA READING COMPLETED. ...

UNIT VOLUME
* NUMIBEP DATA SET NAME NAMIE UNIT FUNCTIONI
----- . . .- - -

ZSC

ALB

WTS

S NT

BIN

EST

LIS

14

79

RN

16

95

95

4

e

q

in

W:\Zjr\Lwt\Pulstar\KENOVA\Aych\lwtAych2_xl_r

M:\sca1e43\DATALIB\FT79F001

M:\scale43\SATALIB\FT80F001

UNKNOWN

W:\Ijr\LwC\Fulstar\KEIIOVA\Aych\lwtAychIxl_r

W:\ZjrkLwt\Pulstar\KENOVA\Aych\lwtAych2xl r

W:\Zjr\Lwt\Pulstar\KENOVA\Aych\lwtAychxlr

W:\Zjr\Lwt\Pulstar\EENOVA\Aych\lwtAych'Ixl_r

UNKNOWN

UNIKNOWN

MIXED CROSS SECTIONS

INPUT ALBEDOS

INPUT WEIGHTS

WRITE SCRATCH DATA

BINARY INPUT DATA

REAP RESTART DATA

INPUT AlPF:-: WORKING LIBP.YPY

INPUT DATA DIRECT ACCESS

SUPER GROUPED DIRECT ACCESS

XSEC MIXING DIRECT ACCESS

0 TO'S WERE USED PREPARING INPUT DATA ........

CROSS SECTIONS READ FROM THE AMP' WOREING LIBRARY ON UNIT 4

MIXING TABLE

NUMBER OF SCATTERING ANGLES = 2
CROSS SECTION MESSAGE THPESHOLD =3.BE-US
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MIXTURE =
NUCLI DE
1008016

08/12/94

1092235
08/12/94

1092238
08/12/94

MIXTURE =
NUCLIDE
2040302

08C/ 12/94

MIXTURE =
N4UCLI DE
3001 ('01

08/12/ 94
3008016

08/12/94

MIXTURE =
NUCLI DE
4013027

08/12 /94

MIXTURE
NUCLI DE
5024304

08/12/94
5025055

08/12/94
5026304

08/12/94
5028304

08/12/94

MIXTURE =
NUCLIDE
6082000

08/12/94

MIXTURE =
NUCLIDE
7001001

08/12/94
7008010

08/12/94

MIXTURE -

NUCLIDE
8001001

08/12/94
8008016

08/12/94

MIXTURE =
NUCLIDE
9'001001

08/12/94
9008016

08/12/94

MIXTURE =
NUCLIDE

108010('01
08/12/94

10008016
08/12/94

MIXTURE =
NUCLIDE

11001001
08/12/94

11008018
08/12/94

1104022
09/12/ 94

11092235
08/12/94

11092238
08/12/94

ATOM-DENS.
4.83320E-02

1.52378E-02

2.16422E-02

DENSITY(G/CC)
WGT. FRAC.

1.18520E-01

5.7296>E-02

8.24184E-01

10.380
TA AWT

8016 15.9904

92235 235.0441

92238 238.0510

2 DENSITY (G/CC) = 6.5600
ATOM-DENS. WGT. FRAC. TA AWT

4.33078E-02 1.00000E+00 40000 91.2196

3
ATOM-DENS.

6.07092E-2"2

3.33846E-22

DENSITY CG/CC)
WGT. PPFAC.
1.119270-SI

8.68073E-01

= 0.99817E-20
ZA AWT

1001 1.0077

8010 15.99014

4 DENSITY)G/CC) = 2.7020
ATOM-DENS. WGT. FP.A'2. ZA AWT

6.03066E-02 1.00000+E00 13027 28.9818

5
ATOM-DENS.

1.74286E-02

1.73633E-03

5.93579E-02

7.72070E-03

DENSITY (G/CC)
WGT. FPAC.

1. 90000E-O0

1.99999E-02

6.95000E-01

9.50001E-02

= 7.9200
ZA AWT

24000 51.9957

25055 54.9379

26000 55.8447

28000 58.6872

6 DENSITY(G/CC) = 11.344
ATOM-DENS. WGT. FRAC. ZA AWT

3.29690E-02 1.00000E+00 82000 207.2100

NUCLIDE TITLE
OXYGEN- 16 ENDF/B-IV MAT 1276

URANIUM-235 ENDF/B-IV MAT 1261

URANIUM-238 ENDF/B-IV MAT 1262

NUCLIDE TITLE
ZIRCALLOY ENDF/B-IV M4AT 1284

NUCLIDE TITLE
HYDR80EN ENDF/B-IV MAT 126q/THP2410'02

OXYGEN-16 ENDF/B-IV MAT 1270

NUCLIDE TITLE
AL-27 1193 218 GP 04037595)

NUCLIDE TITLE
CR 1191 WT SS-304(1/EST) P-3 293K SP-5+4(42375)'

MAINGANESE-55 ENDF/B-IV MAT 1197

FE 1192 WT SS-304(1/EST) P-3 2936 SP=5+4(42375)

NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4(423759)

NUCLIDE TITLE
PB 1288 218NGP 042375 P-3 293K

NUCLIDE TITLE
HYDROGEN ENDF/B-IV IMT 1209/T9941002

OXYGEN-18 ENDF/B-IV 1.AT 19270

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THNMI002

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE

HYDROGEN ENDF/B-IV MAT 1269/THRMI002

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THP.M102

OXYGEN-16 ENDP/B-IV MAT 127',

NUCLIDE TITLE
HYDROGEN E)DF/B-IV MAT 1209/TH7F90 002

OXYGEN-16 ENDF/B-IV MAT 1276

ZIRCALLOY ENDF/B-IV MAT 1204

UP.ANIUM-235 ENDF/B-IV MAT 1261

UR-ANIUM-238 ENDF/B-IV MAT 1262

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED,

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

7
ATOM-DEO)S.

6.F7692E-22

3.32842E6-22

8
ATOM-DENS.

6.67892 E-22

3.33846F--22

9
ATOM-DENS.

6.67692E-02

3.33846E-02

10

ATOM-DENS.
6.67692E-02

3.33846E-02

11
ATOM-DENS.

4.60310E-02

3.51247E-02

2.08610E-03

3.94965E-04

5.66966E-03

DENSITY(0/CC)
WGT. FPRAC.

1.11027E-01

8.88073E-1I

DENSITY(G/CC)
WGT. FRAC.

1.11927E-01

8. 88073E-01

DENSITY (G/CC)
WGT. FPAC.

1.11927E-01

3.88074E-01

DENSITY(G/CC)
WGT. FRAC.

1.11927E-01

8.98074E-01

DENSITY(G/CC)
WGT. FPAC.

2.09120E-02

2.52129E-01

8.500210-02

4.10733E-02

5. 94 945E-01

- 0.99817E-20
IA AWT

10i01 1.5077

80,16 15.09(04

- 0.99817E-20
ZA AWT

1001 1.0077

8016 15.9904

- 0.99817
ZA AWT

1001 1.0077

8016 15.9904

- 0.99817
ZA AWT

1001 1.0077

8016 15.9904

- 3.8991
ZA AWT

1001 1 . 0077

9010 11.9904

40000 91.2196

02225 235.0441

02238 238.0510

32101001
7001001
8001001
0 Bo 10'301

10001 '01

11001001
10 'C' 016
30C'8016
70080116

80U08016
9008016

HYDROGEN
HYDROGEN
HYiDROGEN
HYiDROGEN
HYDROGEN
HYDROGEN
OXYGEN- 16
OX<YGEN- 16G

OXYGEN- 16

OXYGEN- l16

ENDF/B-IV MAT 1269/THP-MI002
ENDF/B-IV MAT 1269/THM41002
ENDF/E-IV MAT 1269/THP.M1002
ENDF/E-IV MAT 1269/TH28 1002
ENDF/8-IV MAT 1269/THP241002
ENDF/B-IV MAT 1269/THP.)'1002
ENDF/B-IV MAT 1276
ENDF/B-IV MAT 1276
ENDF/B-IV MAT 1276
ENDF/B-lV MAT 1276
ENDF/B-IV MAT 1276

UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 09/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
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10008016 OXYGEN-16 ENIDF/B-IV MAT 1276 UPDATED 08/12/94
11008016 OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94

4013027 AL-27 1193 218 GP 040375(5) UPDATED 08/12/94

5024304 CR 1191 WT SS-304 (I/EST) P-3 293K SP=5+4(42375)' UPDATED 08/12/94
5025U55 MANIGANJESE-55 ENDF/B-IV NAT 1197 UPDATED 08/12/94
5026304 FE 1192 WT SS-304 (/EST) P-3 293K SP-5+4 (42375)' UPDATED 08/12/94
5028304 NI 1190 WT SS-304 (V/EST) P-3 293K SP=5+4 (42375) UPDATED 08/12/94
2040302 ZIRCALLOY ENDF/B-IV MAT 1284 UPDATED 08/12/94

31040302 ZIRCALLOY ENDF/B-IV MAT 1284 UPDATED 08/12/94
'5092000 8 1268 218N0P 042375 P-3 2936 UPDATED 00/12/94
1092235 UP-AN I Ul-235 ENDF/B-IV MAT 1261 UPDATED 08/12/94

11092235 UPANIUM-235 ENDF/B-IV MAT 1281 UPDATED 08/12/94
1092238 UPANIUM-238 E(JDF/B-IV MAT 1262 UPDATED 08/13/94

11092238 URANIUM-238 ENDF/B-IV MAT 1262 UPDATED 09/11/94

KENO MESSAGE NUMBER K5-222 1 TB.AI(SFERS FOR MIXTURE 11 WERE CORRECTED FOR BAD MOMEIITS.

KENO MESSAGE NU148ER K5-222 1 TR.ANJSFERS FOR MIXTURE 3 WERE CORRECTED FOR BAD MOMENTS.

RENO MESSAGE NUMBER K5-222 I TP.AISFERS FOR MIXTURE 7 WERE CORRECTED FOR BAD MOMENTS.

RENO MESSAGE NUM4BER K5-222 1 TRAINSFERS FOR MIXTURE 8 WERE CORRECTED FOR BAD MOMENTS.

REND MESSAGE NUMBER K5-222 1 TRANSFERS FOR MIXTURE 9 WERE CORRECTED FOR BAD MOMENTS.

RENO MESSAGE NUMHER K5-222 1 TRANSFERS FOR MIXTURE 10 WERE CORRECTED FOR BAD MOMENTS.

........ 0 IO'S WERE USED MIXING CROSS-SECTIONS ........

I-D CROSS SECTION ARRAY ID NUMBERS
1 2002 1452 27 18 1018

........ S ID'S WERE USED PREPARING TNE CROSS SECTIONS ........

.ADDITIONAL ...N.T .

*'....** ADDITIO1NAL INFORMATION ........

NUMBER OF ENERGY GROUPS 27

NO. OF FISSION SPECTRUM SOURCE GROUP 1

NO. OF SCATTEPIJO ANGLES IN XSECS 2

ENTYIES/SEUTRON IN THE NEUTRON BANK 28

ENTRIES/NEUTRON IN THE FISSION BANK 21

NUM4BER OF MIXTURES USED 9

NUMBER OF BIAS ID'S USED I

NUM4BER OF DIFFERENTIAL ALBEDOS USED I

TOTAL INPUT GEOMETRY REGIONS 139

NUMBER OF GEOMETRY REGIONS USED 139

LARGEST GEOMETRY UNIT NUMBER 330

LARGEST ARRAY NUMBER 34

USE LATTICE GEOMETRY

GLOBAL ARRAY NUMBER

NUMlBER OF UOITS ID THE GLOBAL ! DIP.

NUMBER OF UDJITS IN THE GLOBAL Y DIR.

DUMBER OF UINITS IN THE GLOBAL Z DIR.

USE A GLOBAL REFLECTOR

USE NESTED HOLES

NUMBER OF HOLES

MAXIMUM HOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAXIMUM ARRAY NESTING LEVEL

YES

0

0

0

0

YES

YES

15

2

YES

14

3

I+2 BOUNDARY CONDITION H20 -X BOUNDARY CONJDITION H20

S'" +Y BOUNDARY CONDITION H20 -Y BOUNDARY CONDITION H20

• - Z +1 BOUNDAR.Y CONDITION H20 -Z BOUNDARY CONDITION H20

.... ... ...

..- *SPACE AIRE SUPERGROUP INFOR.MATION ......

• f 100009 WORDS IS THE TOTAL SPACE AVAILABLE.

- 50243 WORDS WERE USED FOR NON-SUPEBGOOUP STORAGE.

41757 WORDS OF STOPRAGE ARE AVAILABLE FOR SUPEPGROUPED DATA.

99308 WORDS OF STORAGE ARE AVAILABLE FOR CONSTRUCTINI THE SUPERGROUPS.

41696 WORDS OF STORAGE ARE AVAILABLE TO EACH SUPEROROUP.

1640 WORDS ARE NEEDED FOR THE LARGEST GROUP.

60126 WORDS OF STOPAGE IS SUFFICIENT TO RUN THIS PROBLEM.

76294 WORDS OF STORAGE WILL ALLOW THE PROBLEM TO EUN WITH ONE SUPERGROUP.

... 76448 WORDS OF STORAGE WILL BE USED TO RUN THIS PROBLEM. ...
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* STARTING ENDING XSEC ALBEDO TOTAL

SUPERGROUP GROUP GROUP LENGTH LENGTH LENGTH
1 1 27 3081 544 18122

* ARRAYP
NUrBE?

*" 3

"* 4

10

12

13

14

** 23

24

32

3 3

34

0 TO'S WERE USED III SUPERGROUPING

U2ITS III UNITS IN UNITT IN
0 DIR. Y DIR. Z DIE.

NESTINGS
LEVEL

2
2 •

2 *

0 IO'S WERE USED LOADINIG THE DATA ........

MEDIA BIAS
1.GM ID

GEOMETRY DESCRIPTION FOP THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

UNIT 1

PULSTAR FUEL ELEMENT

1 CYLINDER 1 1

2 CYLINDER 9 1

3 CYLINDER 2 1

4 CUBOID 3 1

RADIUS = 0.53720

RADIUS = 0.54990

PADIUS = 0.59690

., = 0.77090

+ Z

63. 81

63.081

66.5470

-0. 77090

-Z =

-Z =

-Z=

+y=

2. 670

2. 6670

0.00000

'1.60000

CENTERLINE IS

CENTERLINE IS

CENTERLINE IS

-Y =-0.66680

AT

AT

AT

0. 00000

0.00000

0. 00000

66.548

Y = 0.00000

Y = 0.00000

Y = 0.00000

-Z = 0.00000

UNIT 5 -----

DIVIDER CENTER STACK

1 CUBOID 5 1 +X = 4.2926 -x = -4.2226 +0= 0.71120

----- UNIT 6 H ----

DIVIDER OUTSIDE STACK

1 CUBOID 5 1 +0 4.2926 -C = -4.2920 +Y = 0.60960

-Y = 0.00000 +Z = 110.49 -Z = 0.00000

-Y = 0.00000 +Z = 110.49 -Z = 0.00000

UNIT 10 .....

HOMOGEIIIZED PULSTAP. FUEL -

I CUBOID 11 1

2 CUBOID 3 1

HOMOGENIZED PULSTAP. FUEL -

1 CUBOID 11 1

2 CUBOID 3 1

HOMOGENIZED PULSTAP. FUEL -

1 CUBSID 11 1

2 CUBOID 3 1

TOP OPENING

+2 = 4.1910

+2 = 4.292C

BOTTOM OPENING

= 4.1910

+. = 4.2926

BOTTOM RIGHT

+X = 4.1910

+: = 4.292r

-4.1910 +Y = 4.1910

-4. 2q - +Y = 4.292C

-Y -4.1910 +2 = 76.200 -Z 0.00000

-Y -4.2926 +Z = 110.49 -Z 0.00000

UNIT 11

-4.1910 + += 4.1910

-4.2926 "Y 4.2926

-Y = -4.1910 +Z

-i = -4.2926 +Z

76.200

110.49

-Z = 0.00000

-Z = 0.00000

UNIT 12

-4.1910

-4.2720

+Y= 4.1910

-Y = 4.292r

-Y = -4.1910 +Z

-' = -4.2926 +?

7F..200

110.49

-Z = 0.00000

-Z = 0.00,000

NAC International 6.6.11-28



NAC-LWT Cask SAR
Revision 43

January 2015

REGION
MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

NtUM ID'

----- UNIT 13

HOMOGENIZED PULSTAP. FUEL - TOP RIGHT

I CUBOID

2 CUBOID

11 1 +2 4.1910 -E = -4.1910 +Y = 4.1910

3 1 +2 = 4.2926 -X = -4.2q26 +2 = 4.2926

-Y = -4.1910 'T = 70.200 -2 = o.bOO''

-Y = -4.2926 +Z = 110.49 -Z = 0.60000

UNIT 14

HOMOGENIZED PULSTAP.

1 CUBOID

2 CUBOID

FUEL - BOTTOM LEFT

11 1 +2 = 4.1910

3 1 +X = 4.2926

-Y = -4.1910 +Y

-x = -4.2926 +Y

4.1910

4.2926

-Y = -4.1910 +T = 76.200 -Z

-Y = -4.2926 +Z = 110.49 -Z

0.00000

0.00000

UNIT 1 -

HOMOGENIZED PULSTAR, FUEL - TOP LEFT

S CUBOID

2 CUBOID

11 1 +K = 4.1910 -x = -4.1910 +Y - 4.1910

3 1 +X = 4.2926 -X = -4.2926 +Y = 4.2920

-Y = -4.1910 +Z = 76.200 -Z = 0.00000

; -4.2926 +2 = 110.49 -Z - 0.00000

HOMOGENIZED PULSTAR,

I CUBOID

2 CUBOID

FUEL - CENTER OPENING

11 1 +x = 4.110

3 1 +. = 4.2926

UNIT 16 -

-4.1910 +Y = 4.1910

-4.2926 +Y = 4.2926

-Y = -4.1912) +2 = 76.200 -Z

-Y = -4.2926 +Z = 110.49 -Z

0.00000

0.00000

----- UNIT 20 EXTERNAL TO LATTICE 2

CENTER COLUMN OF THREE OPENINGS

1 ARPPY NUMBER 2 +2 = 4.2926 -2 = -4.2926 +Y = 13.589

CUBOID 0 1 +2 5.0038 -X - -5.0038 +Y - 14.300

-Y = -13.589 + 2 = 110.49 -C

-Y = -14.300 +Z = 110.49 -Z

n .O 00r'

0.00000

UNIT 21 EXTERNAL TO LATTICE 4

LEFT OUTSIDE COLUMN OF TWO OPENINGS

1 ARPAY NUMBER

2 CUBOID

REGION

4 4x = 4.2926 -X = -4.2926 +Y = 8.89o

5 1 -X = 4.2926 -X = -4.5974 +Y = 9.1948

-Y = -8.8900 +Z = 110.49 -Z = 0.00000

Y = -9.1948 +2 = 110.49 -Z = 0.00000

MEDIA BIAS
NUM I D

GEOMETPY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT 22 EXTERNAL TO LATTICE 3

RIGHT OUTSIDE COLUMNI OF TWO OPENINGS

1 APPRAY NUMBER 3 - 4.2926 -X = -4.2926

2 CUBOID 1 1 +2 = 4.5974 -2 - -4.2926

+Y = 8.8900

+Y = 0.194E

-8.8900 +2 - 110.49 -Z = 0.00000

9.1946 +Z - 110.49 -Z - 0.00000

UNIT 30 -----

MTR 7-ASSY BASKET

1 CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CUBOID

3 1 RAD I US

S ATX

2 AT X

3 ATX

5 1 RADIUS

1 RADIUS

5 1 RADIUS

7 1 PADIUS

5 1 PAD1US

d 1 +2X

17. 050

0.00000

-9.2974

9.2974

18.891

33.496

36.544

49.244

49.854

49.854

+Z

Y

Y

Y

+Z

+Z

, Z

+ Z

+Z

-X

110.49

0.00000

0.00000

0. 0000

110.49

110.49

110.49

110.49

110.49

-49.854

-7

Z=

Z =

Z =

-Z=

-Z=

-Z

-Z=

0.00000

0. Co00':

C0. 00000

0. 0000

-1.2700

-1.2760

-1.2700

-1.2700

CENTERLINE IS AT X - 0.00000

IS UNIT NUMBER 21

IS UNIT NUMBER 21

IS UNIT NUMBER 2

CENTERLINE IS AT X - 0.00000

CENTERLINE IS AT 2 = 0.00000

CETITERLINE IS AT X = '1. 10"1U

CENTERLINE IS AT X - 0.00000

CENTERLIIIE IS AT X = 0.000000

y = 0.00000

Y
Y

Y

0.00006

0. 00000

0.000oU

0.00000

0.00000

0
+Y = 49.854 -Y = -49.854 +2 110.49 -2 = -1.2700
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-- UNIT 40

SIMPLIFIED LID

1 CYLINDER

2 CYLINDER

3 CUBOID

REGION

STRUCTURE NAC-LWT

5 1 RADIUS = 36.519

8 1 RADIUS = 49.854

a 1 +1 = 49.8S4

+1 = 13.577

+Z = 13.677

-N = -49.854

-Z = -14.135

-Z = -14.135

+Y = 49.854

CENTERLINE IS AT X = (.00000

CENTERLINE IS AT X = 0.00000

-Y - -49.854 +Z = 13.6177

Y = 0.0000

Y = 0.00000

-Z = -14.135

MEDIA BIAS
NUM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT 41

SIMPLIFIED CASK BOTTOM STRUCTURE NAC-LWT

I CYLINDER 6 1 RADIUS = 26.353

2 CYLINDER 5 S RADIUS = 36.619

3 CYLINDER 8 1 RADIUS = 49.854

4 CUBOID 8 1 +X = 49.854

+Z = 3.0100

+Z = 13.360

+Z = 13.360

-X = -49.854

-Z

-Z

-Z

-3.810C

-12.700

-12.700

49.854

THIN TOP AID

S CYLINDER

2 CUBOID

BOTTOM SHELL OF NEUTRON SHIELD

5 1 RADIUS = 49.854

8 1 +X = 49.854

UNIT 42 -----

- SUBTRACTED FROM LID MODEL

+Z = 5.61000 -Z = 0.0000

-X = -49.854 +Y = 49.854

UNIT 70 EXTERNAL TO LATTICE

CENTERLINE IS AT X = 0.O0000

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

-Y = -49.854 +Z = 13.360

CENTERLINE IS AT X = 0.00000

-Y = -49.854 +Z = 0.61005,

10 -----

I = 0.00000

Y = 0.00000

Y = .o00000

-Z = -12.700

Y = 0.00000

-Z = 0.00000

STACK OF 4 BASKETS IN CASK WITH LID AN4D BOTTOM

1 ARRAY N114KBE 10 +Y = 49.854 -: -49.854 +0 = 49.854 -Y = -49.054

.................. GLOBAL .......

-UNIT 80

+Z = 502.13 -Z = 0.00000

3 CASKS IN TRIANGULAR PITCH

1 CUBOID 8 1

HOLE NI.T3MER 13

HOLE NIM,4BER 14

HOLE 1U14NE R 15

+X = 101.C00 -:X1 = -101.00 +Y =

AT X = 0.00000 y = 50.000 Z =

AT X = -50.00) Y = -50.000 Z =

AT X = 50.00U Y = -50.000 1 =

UNIT 110 EXTERNAL

101.00

0. '00000

0.00000

0. 00000

TO LATTICE

3.3342

3.4862

4.2926

-Y - -101.00

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -3.3338

-Y = -3.4862

-Y = -4.2926

'Z = 502.20

70

70

70

+Z = 110.49

'Z = 110.49

+Z = 110.49

-7 = 0i.0 H0::

-Z = 43.942

-Z = 43.942

-Z 0.050000

PULSTAR ASSEMBLY

1 ARPAY NUMBER

2 CUBOID

3 CUBOID

- TOP OPENING

1

31

3.0545

4.0069

4.2925

-:': = -3.R545

-X= -4.0069

-. = -4.2926

ME DIA BIAS
NUM ID

GEOMETRY LDESCRIFTIOIJ FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

UNIT Ill KYTERPIAL TO LATTICE I

PULSTAR ASSEMBLY

I ARRAY NUMBER

2 CUBOID

3 CUBOID

PULSTAR. ASSEMIBLY

1 ARPAY NUMBER

2 CUBOID

3 CUBOID

- BOTTOM OPENING

1 +5

21 5

3 -+x

- BOTTOM RIGHT

I +

2 1 +5

3 1 +5

3. 8545

4.00600

4.2926

= -2.8545 +Y =

= -4.00r9 +Y

= -4.2926 +Y =

3.3342 -Y = -3.3338

3.4862 -Y - -3.4862

4.2926 -Y = -4.2926

+Z

+Z

+Z

110.49

110.49

110.49

- = 43.942

-Z = 43.942

-Z = 0.00000

UNIT 112 EXTERNAL TO LATTICE 1 -----

3.8545

4.0069

4.192_

-Y = -3.8545 +0 =

-V -4.oo06 +0 =

+X= -4.2925 +0" =

3.3342

3.4862

4 .926

-Y = -3.3338

-Y = -3.4862

-Y = -4.2926

+Z

+Z

110.49

110.49

110.49

-Z = 43.942

-Z = 43.942

-Z = 0.00000

UNIT 113 EXTERNAL TO LATTICE 1

PULSTAR ASSEMBLY - TOP RIGHT
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I ARRAY NU4BER 1

2 CUBOID 2 1

3 CUBOID 3 1

PULSTAP. ASSEMBLY - BOTTOM LEFT

I ARRAY NUMBER I

CUBOID 2 1

3 CUBOID 3 1

+ 3 = 3.45

+0 = 4.00

38= 5.

+0 = 3.65

+X = 4.00

+X = 4.29

45 -Y -3.6545 +Y - 3.3342

'69 -x = -4.0969 +Y - 3.4862

K6 -B = -4.2926 -Y = 4.2920

UNIT 114 EXTERNAL TO LATTICE

45

069

26

-Y

-y

-Y
-Y

-Y

= -3.3338

= -3.4862

= -4.2926

= -3.3336

= -3.4862

= -4.2926

+Z = 110.49

+Z = 110.49

+Z = 110.49

+Z = 110.49

+Z- 110.49

4Z = 110.49

-Z =

-Z =

-Z =

-Z =

-Z=

-Z =

43.942

43.942

0.00000)

43.942

43.942

0.00000

-X = -3.8545

-x = -4.0069

-X = -4.2926

+Y

+Y

3.3342

3.4862

4.2926

UNIT 115 EXTERNAL TO LATTICE 1

PULSTAR ASSEMBLY - TOP LEFT

1 ARRAY N4UMBER 1

2 CUBOID 2 1

3 CUBOID 3 1

+X =

+X =

+X=

3.8545

4.0069

4.2926

-X = -3.8545

-x = -4.0069

-Y = -4.2926

+Y

+Y

+Y

3.3342

3.4862

4.2936

-Y

-Y

-f

= -3.3338

= -3.4862

= -4.2926

+Z = 110.49

+Z = 110.49

+Z = 110.49

-Z =

-Z =

-7 =

43.942

43.942

0.00000

MEDIA BIAS GEE
NUM4 ID

'METRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

UNIT 115 EXTERNAL TO LATTICE I

PULSTAR ASSEMBLY

1 ARBAY NUMBER

2 CUBOID

3 CUBOID

- CENTER OPENING

1 +. = 3.8545

2 1 +v = 4.0069

3 1 +0 = 4.2926

-Y = -3.8545 +Y = 3.3342

-X = -4.0069 +Y - 3.466'

-x = -4.2926 +Y = 4.2926

-Y

-Y

= -3.3338

= -3.4862

= -4.-926

+Z = 11n.49

+Z = 110.49

+Z = 110.49

-Z =

-Z =

-Z =

43.942

43.942

0. 00000

----- UNIT 120 EXTERNAL TO LATTICE 12

CENTER COLUMN OF THREE OPENINGS

1 ARPAY NUMBER 12 +. = 4.2926 -x = -4.2926 +Y = 13.50q

2 CUBOID 5 1 +X = 5.0038 -X = -5.0038 +Y - 14.30C

- = -13.589 4Z = 110.49 -Z = 0.00000

-Y = -14.300 -Z = 110.49 -Z = 0.00000

UNIT 121 EXTERHAL TO LATTICE 14

LEFT OUTSIDE COLUBI- OF TWO OPENINGS

1 ARRAY NUMBER 14 +: =

- CUBOID 5 1 +0 =

4.2926

4.2926

-4.2926 +Y - 8.8900

4.5974 +Y - 9.1948

-Y = -8.8900 +Z = 110.49 -Z = 0.00000

-Y = -9.1948 +Z = 110.49 -Z = 0.00000

----- UNIT 122 EXTERNAL TO LATTICE 13

RIGHT OUTSIDE COLDUMI OF TWO OPENINGS

1 ARRAY NUMBER 13 +x = 4.2926

2 CUBOID 5 I +X = 4.5974

-Y = -4.2926 +Y = 8.080,

-Y. -4.2926 +Y = 9.1948

-Y -=.690 +Z = 110.49 -Z = 0.00000

-= -9.1948 +Z = 110.49 -Z = 0.00000

MEDIA BIAS
NUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT 130

MTR. 7-ASSY BASKET

I CYLINDER

HOLE NTUMBER

3 1 RADIUS = 17.050

4 AT X = 0.00000

+Z - 110.49 -Z -0. S L0000 CENTERLINE IS AT ' = 0.00000

y - 0.00000 Z - 0.00000 1 UNIT NUMBER 120

Y = 0.00000

2

3

4

5

C6

HOLE HUMBLE

HOLE NU4BER

CYLINDER

CYLINDER

CYLITIDER

CYLINDER

CYLINDER

5

5

7

5

1

1

1

1

1

AT X =

AT , =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

-9'. 97/4

9.2974

18.891

33.496

36.544

49. 244

49.854

0

0

+Z

+0

+0

+0

z.

(.00000

0.00000

110.49

110.49

110.49

110.49

110.49

0

Z

-7

-Z

-Z

-Z

-Z

0. 00000

0. 00000

-1. 2700

- I . 2700C,

-1.2700

-1.2700

-1 . 2700

IS UNIT NUMBER

ID UNIT NUMBER

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

121

122

X =

X =

X =

X =

X =

0.00000

0. 00000

0.00000

0.00000

0.00000

Y

Y

Y

= 0.00000

= n.00000

= 0.00000

= 0.00000

= 0.00000
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= 49.854 -X = -49.854 +Y = 49.854 -Y = -49.854 +z = 110.49 -Z = -1.2700
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--- UNIT 2 1' EXTERNAL TO LATTICE 1 ---

FULSTAR ASSEMBLY - TOP OPENING

1 ARPAY NUM-1BER0 1

- CUBOIS 2 1

3 CUBOID 3 1

PULSTAR ASSEMBLY - BOTTOM OPEN

1 APRAY 1U1IHBER 1

4+.

+..

3.E545

4.UU69

4.2926

-3.0545

-4. 9025

+.f

+Y

3333.4

3. 4962

4.--q26

.i

-y

-3. 2338

-3. 4P62

-4.2926

+Z

+2

+7

C6.54e

16.549

11 U. 49

S. 00YC0

00. 0000 CI,

. .UNIT 211 EXTEENAL TO LATTICE I 1 ----

I NG

÷. - 3 .545 -X = -3.8545 +j = 3.3342 -Y = -3.3333 +7

+3 = 4.9069 -Y - -4.0069 +Y - 3.4862 -Y - -3.4862 Z+

+= 4.2925 -Y - -4.2920 +3 - 4.292C -Y -- 4.7926 Z

2 CUBOID

3 CUBOID

21

3 1

56.54F

111). 49

D.i0900

3. 00000

13.00(01"0

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED' IN THIS PROBLEM
NlUM IEDREGION

1111T 212 EXTEPNAL TO LATTICE 1

PULSTTAR ASSEMBLY - BOTTOM 0IGHT

I ARPAY NUMBER I +:.:

2 CUBOID 2 1 +3

3 CUBOI D 3 1 +2

3. X54q

4.0069

4.2926

-2 = -3.9545 +Y =

-X. = -4.006q +Y -

-. = -4.2925 +' =

3.3342

3.4862

4.2926

-3.3338

-3.4862

-4.2926

+2

+Z

+Z

66.,548

66.548

110.49

0.000010

0. 00000

L. 00000

----- UNIT 213 EXTERNAL TO LATTICE I

FULSTAR ASSEMBLY - TOP PIGHT

I ARRAY NUMBER I

2 CUBOID 2 1

3 CUROIL 3 1

~+
+1..

3.8545

4.0069

4 . Do2c6

-2 = -3.3545 +Y = 3.3342

- -4.0569 +' = 3.4962

-' -4.2926 +i = 4.1926

-Y

-y

-3.333q

-3.4462

-4-+926

+Z

+Z

+Z

66.548

66.548

115.43

0. 00000

0. 09009.

0. 00,L011

UNIT 214 EXTEPNAL TO LATTICE 1

PULSTAR ASSEMBLY

I ARRAY NUMBER

2 CUBOID

3 CUBOID

PULSTAR ASSEMBLY

1 ARRAY NUJMBER

- CUBOI[,

3 CUBOID

FULSTAR ASSEMBLY

1 ARRAY NIUMBER

- CUBOID

3 CUBOID

BOTTOM LEFT

21

31

3.8545

4 .006

4.-2926

-2 = -3.0545 +Y = 3.3342

-4 .069 +Y

-4.2926 +G

3. 4082

4. 29 D

Y = -3.3330

Z = -3.4d62

Z -4.2926

+Z

+Z

66.546

66.540

110. 49

-Z

-Z

0. 00900

00. 00 00

0.900,09

UNIT 215 EXTERNAL TO LATTICE

TOP LEFT

21

3 1

3.P545

4.6569

4 . 9 r-

-X -3.8545 +Y -

4 .-4 I.06 +t -

= -4.2q29 +Y =

3.334'-

I462

4-,q2

-Y = -3.3338

-l - -3.4662

-, - -4 .2926

+Z

+Z

÷Z

806.543

66.549

11,.49

'I. '3(0600

0. c0909

.3. +10000

U111T 216 EXTERNAL TO LATTICE I

CENTER OPENING

I +1,:

21 +.

3 1 -+3

3.8545

4.0609

4.2926

-3.9545

-4.00'9

-4 .

.= -4.342

+- .4962

+Y3 - 4.2926

-3.3334

-3.4962

-4.29 6

+2

+Z

+Z

C,. r, c,, r, ,
0.0 )90 r

0. 000600
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MEDIA BIAS
NUM I DPEGION01

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIIEE' Ii THIS PROBLEM

----- UNIT T20 EXTEPRNAL TO LATTICE 22 -----

CENTEF C7LUIN O-F THREE OPENINGS

I APRAY 11U,,ER 22 + 4 92 P -X

CUBOI N 5 1 +0 = 5.0038

-4 . 292C +Y

-5. 003.9 +Y

13.589

14. 300

-y

-Y

-13. 59 +Z

-14.300 +2

110.44

110.49

0. 00000

.0 C, 0 0,0

UNIT -21 EXTERNAL TO LATTICE 24

LEFT OUTSIDE COLUTM.N OF TWO' OPENINGS

1 ARPAY IJUMBEP 24 +: =

- CUBOID 5 1 ' =

4.2926 -:: = -4.292( +'0 = 8.8900

4.2926 -0 -4.5974 *S = 9.1948

-Y = -8.09010 + = 110.49 - = 0.00000

-Y = -9.1940 +Z = 110.49 -I = 0.000100

---- UNIT 221 EXTERNAL TO LATTICE 23

RIGHT OUTSIDE COLUMSN OF TWO OPENINGS

1 A•PRA NUMBEP 3 +-. =

- CUBOID 5 1 +X =

4.2920

4.5974

-E -- 4.926 +Y

-2=-4.2926 +Y

8.8903

9.1948

-Y -8.9900 +Z

-Y = -9.194E +1

110.49

110.49

-Z = 0. 00000

UNIT 230)

MTR 7-ASSY BASKET

1 CYLINDER

HOLE 1U0BEP0

HOLE N.UMBSER

HOLE NUMBER

2YL 111YDE

+ CYLIN'DER

4 -Y LIIIDER

5 C0 L I 'IIDEP

6 CYLINDER

7 ,TUB0I D

3 1 RADIUS - 17.05 +0

7 AT 0 = 0.0u00u Y

E AT X - -9Y2974

9 AT 0 = 9.2974 Y

5 1 RADIUS - 10. 091 +1

S1 FRADIUS - 33.494 +1

5 1 RADIUS = 46.344

7 1 PADI US - 49.244 +1

5 1 PADI US = 49.054 +1

I 1 '0 - 49.t54

110.49

O . c0UnOU

'3. '70000

0. 00000

110).49

110.49

110).49

110.49

110. 49

-49.454

-Z

Z

-Z

-Z

-Z

+Y

0.00000

0.00000

0. 0('000'

0'. 0100100

-1.2700

-1.2700

-1.2700

-1.2700

-1. 2700

49.854

CENTERLINE IS AT

IS UNIT NUMBER

IS UNIT NLUMBER

IS UNIT NUMBER

CENTERLINE IS AT

CENTEPLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

-Y = -49.854

= 0. 00000

.30'

.21

,:= 0.00000

, t 0. 00000

= 0'. '30000'

C, c', .O n~ n

1 0.00000

+Z = 110.40

Y - 0. 000

( = 0.00(0O

"* - '. ,00''00

0 - 0'1. '10500

"i - : . (''0'0'30

-2 = -1.1700

MEDIA BIAS
NUI, IrD

3EOMETRY DESCRIPTION FOPR THOSE UNITS UTILIZED II THIS PROBLEM
BEGION

UNIT 310

HOI4OGEN0I ZED

1 CUBOI D

s',2BOID

HOMOrEII 1EE

I CUBOID

2CUIBOID[

PULSTAR FUEL TOP OFENING

11 1 +X - 4.10 -10

1 + 1- .' 1 . -2

PULSTAP FUEL - BOTTOM OPENING

11 1 10 = 4.19 10

3 1 +=': 4+.92' -'

-4.1910 +Y = 4.1910

-4.2926 +Y - 4.2926

-Y = -4.1910 +Z - 110.49

-Y = -4.2920 +1 = 110.49

- 1 = 34. 290

-2 = 0. 00000

UNIT 311

-4.1910 +2 = 4.1910

-4.2926 +0 = 4.2926

-4.1910 +1

-4.2926 +2

110. 49

110.49

34. 2-:'

. f'')0 C,

UNIT 312 -----

HOFMOGENIZED PULUTAR FUEL

I 2UBOI D II 1

- '-U8OI D 1

HCNOGENIZEID PULSTAF: FIUEL

1 CUBOID 11 1

- CUBOID 3 1

BOTTOMl RIGHT

4. 4.ý11

' 4.2Ž20

TOP RIGHT

+0 - 4.1910

' 4.292

- -= -4. 1Ž10 +' = 4.1910

- -4.2-2 +Y - 4.292C

= -4.1910 +Z = 110.4q -2 = 34.290

Y= -4.292 +Z = 110.49 - =.

UNIT 313

-4.191101 +Y = 4.1010

-4.2926 +i = 4.292r

-7 = -4.1910 +2 = 110.49 - 3= 34 2qI

-i = -4.2920 +2 = 11.49 -2 = 0.00000'
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UNIT 314 ----

HOMOGENIZED PULSTAR FUEL - BOTTOM LEFT

I CUBOID 11 1 +X - 4.1410

2 CUBOID 3 1 +2 = 4.2926

HOMOGENIZED PULSTAR FUEL - TOP LEFT

1 CUBOID 11 1 +2 = 4.1910

2 CUBOID 3 1 +2 4.2926

-N = -4.1910 +- = 4.1910

-y = -4.2926 +Y = 4.2926

----- UNIT 315 ----

-Y = -4.1910 +Z = 110.49 -I

-Y = -4.2926 +Z = 110.49 -Z

34.290

0. 00000

34.290

0.OO000

= -4.110 +Y = 4.1910 -Y = -4.1910 +Z = 110.49 -Z

-= -4.2926 +Y = 4.2926 -Y = -4.2926 +Z = 110.49 -Z

MEDIA BIAS
NUM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

----- UNIT 316

HOMOGENIZED PULSTAP, FUEL - CENTER OPENING

1 CUBOID 11 1 +2 = 4.1910

2 CUBOID 3 1 +2 = 4.2926

-2 = -4.1910 +Y = 4.191n -Y = -4.1910 +Z = 1110.49 -I

-2 = -4.2926 +Y = 4.2926 -Y = -4.2926 +Z = 110.49 -Z

34.290

O.O0000

----- UNIT 320 EXTERNAL TO LATTICE 32

CENTER COLUMNB OF THREE OPENINGS

1 ARRAY NUMBER 32 +2 - 4.2926 -2 = -4.2926 +Y = 13.569 -Y = -13.589 +Z = 110.49 -Z

2 CUBOID 5 1 +2 = 5.0038 -X = -5.206 -Y = 14.300 -Y = -14.300 +Z = 110.49 -Z

6. 00606

0. 00006

LEFT OUTSIDE COLUMNI OF TWO OPENINGS

I ARRAY NUMBER 34 +2 - 4.2926

2 CUBOID 5 1 +2 = 4.2926

UNIT 321 EXTERNAL TO LATTICE 34

-2 = -4.2926 +Y = 8.6900 -Y = -R.8900

-2 = -4.5q74 +Y = 9.1948 -Y = -9.1948

-- UNIT 322 EXTERNAL TO LATTICE 33 -----

+Z = 110.49 -Z = 6.00000

+Z = 110.49 -Z = O.00O00

RIGHT OUTSIDE COLUMIN OF TWO OPENINGS

I ARRAY NUMBER 33 +X =

2 CUROID 5 1 +2 =

4.2926

4.5974

-4.2)26 +Y

-4.2926 +Y

8.8900

9.1948

-Y = -8.8900 +Z

-Y = -9.1948 +2

110.49

110.49

-Z = 0.00060

-Z ,. 0000

MEDIA BIAS
NUM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

----- UNIT 330

MTR 7-ASSY BASKET

1 CYLINDER

HOLE NUMBER

HOLE IIUIABER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CUBOID

3

10

ii

12

5

6

5

7

5

8

S P.ADIUS

AT X'

AT X

AT X

1 RADIUS

1 RADIUS

1 RADIUS

1 RADIUS

1 RADI US

17. 050

-9.2674

9. 2 974

19.091

23.496

36. 144

49.244

49. 054

+ Z

+ z

-, 2

110.49

0.06000

f). I1 Ip )1],

0. O.iOuO

110.49

116. 49

110.49

110. 49

110.49

-Z = 0.0000

Z = 6.00000

Z = 0.00000

Z = 0.00000

-7 = -1.2700

-Z = -1.2700

-Z = -1.2700

-Z= -1.2700

-Z= -1.2700

CENTERLIJE IS AT

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

N = 0.01'000

320

321

322

X = 0.00000

: = n.O0000

Y" = 0.00000

X = 0.00000

Y= =. 00000

0
Y

Y

= 0.00000

n -.06066

=0.00000

0 O. 00000= 0. 00000

= 6600000

1 - 49.854 -2 = -49.954 +Y = 49.854 -Y = -49.854 +6 = 110.49 -Z = -1.2700

UNIT ORIENTATION DESCRI6T]ON FOR APPR• I

I TO 5 LEFT TO RIGHT 2 ROW I TO 5 BOTTOM TO TOPZ LAYER 1, 2 COLUM14

11111

III11

11111
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11 111

UNIT OPIENTATION DESCRIPTION FOR ARRAY 2

Z LAYER 1, '. COLUMN I TO I LEFT TO RIGHT Y ROW I TO 5 BOTTOM TO TOP

ISl

165

11

UN-IT ORIENTATION DESCRIPTION FOR ARRAY 3

Z LAYER 1, X COLUMNI I TO I LEFT TO RIGHT Y ROW I TO 3 BOTTOM TO TOP

13

6

1:

UNIT ORIENTATION DESCRIPTION FOR ARRAY 4

LAYER 1, X COLUMlN 1 TO 1 LEFT TO RIGHT Y ROW I TO 3 BOTTOM TO TOP

15

6

14

Z LAYER

41
Z LAYER

42
LAYER

330
Z LAYER

235
Z LAYER

130
LAYER

30
Z LAYER

4L
Z LAYER

1, 6 COLUMN

X, 6 COLUMN4

3, 6 CO'LUMN

4, X COLUMN

5, X COLUMN

6, Y COLUIMN

7, 6 COLUMN

8, X COLUMN

-- UNIT ORIENTATION DESCRIPTION FOR ARRAY

I TO I LEFT TO RIGHT Y ROW 1 TO 1

I TO 1 LEFT TO RIGHT Y ROW I TO I

I TO 1 LEFT TO RIGHT Y ROW I TO 1

1 TO 1 LEFT TO RIGHT Y ROW I TO I

1 TO 1 LEFT TO RIGHT Y ROW 1 TO 1

1 TO I LEFT TO BIGHT Y ROW I TO 1

1 TO 1 LEFT TO RIGHT Y ROW I TO I

1 TO 1 LEFT TO RIGHT Y ROW I TO 1

10

BOTTOM TO TOP

BOTTOM TO TOP

BOTTOM TO TOP

BOTTOM TO TOP

BOTTOM TO TOP

BOTTOM TO TOP

BOTTOM TO TOP

BOTTOM TO TOP

UNIT ORIENTATION DESCRIPTION FOR ARRAY 12

Z LAYER 1, X COLUMN I TO 1 LEFT TO RIGHT U ROW 1 TO 5 BOTTOM TO TOP

110

116

5

111

UNIT ORIENTATION DESCRIPTIONI FOR ARRAY 13

7 LAYER I, X COLUMN I TO 1 LEFT TO RIGHT Y ROW I TO 3 BOTTOM TO TOP

112

6

112

-UNIT ORIENTATION DESCRIPTION FOR ARPAY 14

I LAYER 1, 2 COLUMN 1 TO I LEFT TO RIGHT Y ROW I TO 3 BOTTOM TO TOP
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-UNIT ORIENTATION DESCRIPTION FOR ARRAY 22

1, X COLUM]N 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 5 BOTTOM TO TOPZ LAYER

2110

216

211

Z LAYER

213

6

212

Z LAYER

215

6

214

Z LAYER

310

UNIT ORIENTATION DESCRIPTION FOR ARRAY 23

1, ' COLU[IN 1 TO I LEFT TO RIGHT Y ROW 1 TO 3 BOTTOM TO TOP

UNIT ORIEITATION DESCRIPTION FOR ARRAY 24

1, X COLUrMNI I TO I LEFT TO RIGHT Y ROW 1 TO 3 BOTTOM TO TOP

UNIT ORIENTATION DESCRIPTION FOR ARRAY 32

1, X COLUIMN I TO 1 LEFT TO RIGHT Y ROW I TO 5 BOTTOM TO TOP

316

311

Z LAYER

313

UNIT ORIENITATION DESCRIPTION FOR ARPAY 33

1, X COLUMN I TO I LEFT TO RIGHT Y ROW 1 TO 3 BOTTOM TO TOP

312 312 UNIT OPIENTATION DESCRIPTION FOR ARRAY 34

Z LAYER 1, X COLUMN I TO 1 LEFT TO RIGHT Y ROW I TO 3 BOTTOM TO TOP

315

314
VOLSI4EY FOR THOSE UNITS UTILIZED IN

GEOMETRY
UNIT REGION

I

3
4

6

13 1

1H 1
12

13 1

14 1

9EGION VOLUME

1 5.54974E601 CM**3
" 2.65506E+00 C14'3
3 1.63358E+01 CM''3
4 6.423440E+01 CM '3

5 6.74629E+Y2 CM'*3

6 5.78254E+02 CM' 3

7 5.35365E+03 CM*'3
R 2.79009E+03 C4"'3

9 5.35365E÷03 CM''3
1 2.79009E+03 CM'-3

II 5.35365E+03 CM''3
12 2.7SR09E+03 CM .'3

13 5.35365E+03 CM-3
14 2.79009E+O3 CM' '3

I5 5.35365E+03 CM"'3

THIS PROBLEM
CUMULATIVE

VOLUME

5.54974E+01 CM'*3
5.81525E+01 CM''3
7.448T3E-0I CM')
1.36832-E02 CM'*)

6.74629E+02 CM'-3

5.78254E,02 CM"3

5.35365E+03 CM''3
.. 14374E+Y3 CM4'3

5.35365E+03 CM*'3
6.14374E+63 CM-3

5.35365E-U3 CIA':3
b.14374E+03 CM'*3

5.35365E+03 CM''3
8.14374E-Y3 CM-3

5.35365E+03 CM-'3
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2 16 2.79009E+03 CM'*3

15 1 17 5.35365E+03 CM"3
2 1 2.79009E+03 CM'-3

16 1 19 Y.353R65'32 CM'-3
2 20 2. 79009E+03 CM' .3

SURROUNDING GEOMETRY VOLU4ES - GEOMETRY REGION

20 1 21 2.57605E+04 CM''3
2 22 5.84413E603 CM''3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

21 1 23 1.68657E+04 CM''3
2 24 1.19757E+03 CM''3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

22 1 25 1.68657E+04 CM+:3
2 26 1.19757E+03 CM3'

30 1 27 3.31559E+04 CM'3

2 28 2.43955E+04 CM*'3
3 29 2.68637E+05 CM''3
4 30 7.49551E+04 CM''3
5 31 3.82534E+S5 CGM'3
6 32 1.12103E+04 CM''3

7 33 2.38439E+05 CM''3

40 1 129 1.16526E+05 CM'÷3
2 130 1.00630E+05 CM":3
3 131 5.93301E+04 CM*'3

41 1 132 1.66245E104 CM*'3
2 133 9.31579E+04 CM''3
3 134 9.36980E+04 CM"3
4 135 5.55989E+S4 CM''3

42 1 136 4.76297E+03 CM-3
2 137 1.36143E+03 CM''3

SURROUNDING GEOMETRY VOLU4ES - GEOMETRY REGION

70 1 138 4.99202E+06 CM-3

80 1 139 5.51570E+06 CM''3

SURPOUNDING GEOMETRY VOLUMES - GEOMETRY REGION

110 1 34 3.42081E+03 CM''3
2 35 2.97590E+02 CM"3
3 36 4.42534E+03 CM''3

SUROOUNDING GEOMETRY VOLUMES - GEOMETRY REGION

Iil 1 37 3.42081E+03 CM**3
2 38 2.97590E+02 C4":3

3 39 4.42534E+03 CM*3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

112 1 40 3.42081E+03 CM'*3
2 41 2.97590+62 CM"*3
3 42 4.42534E+03 CM'*3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

113 1 43 3.43081E+03 CM''3

2 44 2. 97591E+01 CM'.3

3 45 4.42534E+03 CM''3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

114 1 46 3.42081E+03 CM''3

2 47 2.97590E+02 CM''3
3 48 4.42534E+03 CM''3

SURROUNDING GEOMETRY VOLU4ES - GEOMETRY REGION

115 1 49 3.42081E+03 CM**3
50 2.97590E1+02 CM''2

3 51 4.42534E+03 CM*'3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

ai6 1 52 3.42"01E+03 CM-13
2 53 2.97550E102 CM '3
3 54 4.42534E103 CM" "3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

120 1 55 2.57805E+04 CM-'?

2 56 5.84413E+03 CM*'3

8.14374E+u3 CM''3

5.35365E+03 CM''3
8.14374E+03 CH'-3

5.353651-E3 CM''?

8.14374E+03 CM**3

21 IS AN ARRAY PLACEMENT BOUNDARY REGION

2.57505E+04 CM''3
3.16245G+04 CM''3

23 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.68657E+04 CM''3
1.80633E+04 CM''3

25 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.68657E104 CM''3

I.80633E+04 CM''3

1.00907E+15 CM''3
1.25303E+05 CM'3
3.93940E+05 CMW3
4.68895E+05 CM''3

8.51429E+05 CM''3

8.72639E+05 CM''3
1.11108E-06 CM''3

1.16526E+05 CM''3
2.17165E+05 CM'*3

2.76503E+05 CM '3

1.66245E+04 CM''3
1.09782E+05 CM'*3
2.03481E+05 CM''3

2.59079E+05 CM'+3

4.76297E103 CM'-3
6.06440E+03 CM-÷3

138 IS All ARRAf PLACEMENT BOUNDARY REGION

4.99202E+06 CM'-3

2.04910E+07 CM'"3

34 IS All ARRAY PLACEMENT BOUNDARY REGION

3.42081E+03 CM'-3

3.71840E+03 CM' 3
8.14374E103 CM''3

37 IS Al AP•:AY FLACEMEIIT BOUNDARY REGION

3.42081E+03 CM''3
3.71840E+03 CM''3
8.14374E+03 CM''3

40 IS All ARRAY PLACEMENT BOUNDARY REGION

3.42081E+03 CM''3
3.71451E+03 CM''3

8.14374E+03 CM''?

43 IS All ARPAY PLACEMENT BOUNDARY REGION

3.42081E+03 CM'"3
3.71840E+03 CM''3
8.14374E103 CM''3

46 IS All ARRAY PLACEMENT BOUNDAPRY REGIO1

3.42081E+03 CM''3

3.71840E+03 CM''3

8.14374E÷03 CM''3

49 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.42081E+53 CM''3
3.71840E+03 CM''3
8.14374E-03 CM''3

52 IS AN ARPAY PLACEMENT BOUNDARY REGION

3.42021+E03 CM''3

3.7104OE+02 CM''3
8.14374E+03 CM''3

55 IS All ARRAY PLACEMENT BOUNDARY REGION

2.57805E+04 CM'*3
3.16246E+04 CM''3
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SURROUNDIING GEOMETRY VOLUMES -

121 1 57
2 58

SURROUNDING GEOMETRY VOLUMES -

122 1 59
2 60

130 1 61

3 63
4 64
5 65
6 C6
7 67

SURROUNDING GEOMETRY VOLUMES -
210 1 68

2 69

3 70

SURROUNDING GEOMETRY VOLUMES -

211 1 71
2 72
3 73

SURROUNDING GEOMETRY VOLUMES -

212 1 74
75

3 76

SURROUNDING GEOMETRY VOLUMES -

213 1 77
2 78
3 79

SURROUNDING GEOMETRY VOLUMES -

214 1 80
S 281

3 82

SURROUNDING GEOMETRY VOLUMES -

215 1 83
2 84
3 85

SURROUNDING GEOMETRY VOLUMES -

216 1 86
2 87
3 88

GEOMETRY REGION

1.68857E+04 CM''3
1.19757E+03 CM''3

GEOMETRY REGION

1.68657E+04 CM''3
1.19757E+03 CM''3
3.31559E+04 CM''3
2.43955E+04 CM"3
2.68637E+05 CM'*3
7.49551E+04 UM''3
3.825346E05 CM''3
2.12103E+04 GM''3

2.38438E+05 CM' 3

GEOMETRY REGION
3.42081E+03 C4"'3
2.97590E+02 UM''3
4.42534E+03 CM''3

GEOMETRY REGION

3.42081E+03 CM''3
2.97580E+02 CM'.3

4.42534E+03 CM''3

GEOMETRY REGION

3.42081E+03 CM''3
3.97590E+02 UM"3
4.42534E+03 CM*.3

GEOMETRY REGION

3.42081E+03 CM"3
2.97506E+02 CM''3

4.42534E+lI CM*'3

GEOMETRY REGION

3.42081E+03 CM- 3
2.97590E+02 CM''3
4.42534E+03 CM''3

GEOMETRY REGION

3.42081E+03 CM''3
2.97590E+02 CM*'3
4.42534E+03 CMM*3

GEOMETRY REGION

3.42081E+03 CM' 3
2.97590E+02 CM''3
4.42534E+03 CM**3

57 IS Al ARRAY PLACEMENT BOUNDARY REGION

1.6"657E+04 CM*'3
1.80633E+04 CM''3

59 IS All ARRAY PLACEMENT BOUNDARY PEGION

1.68657E+04 CM''3
1.60633E+04 CM''3
1.00807E+05 CM''3
1 .5±03E+05 CM' 3
3.93940E+05 CM' '3

4.68895E+05 CM''3
8.51429E+05 CM''3
8.72639E+01 CM''3

1.11108E+06 CM''3

68 IS AN ARRAY PLACEMENT BOUNDARY REGION
3.42081E603 CM'.3

3.71840E+03 CM''3

6.14374E+02 CM''3

71 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.42081E+63 CM''3
3.71840E+03 CM''3
8.14374E+03 CM''3

74 IS All ARRAY PLACEMENT BOUNDARY REGION

3.42081E+03 CM''3
3.71840E+03 CM''3
8.14374E+03 CM''3

77 IS All ARRAY PLACEMENT BOUNDARY REGION

3.4GGSIE+02 CM'-3
3.71840E±03 CM''3
6.14374E+03 CM''3

80 IS SI ARRAY PLACEMENT BOUNDARY REGION

3.42081E+03 CM-'3
3.71840E+03 CM' 3
8.14374E+03 CM''2

83 IS Ail ARRAY PLACEMENT BOUNDARY REGION

3.42081E+03 CM*'3
3.71840E603 CM''3
8.14374E+03 CM4''3

e6 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.42081E+03 C1P'3
3.71840E+03 CM''3
8.14374E+03 CM''3

89 IS AN ARRAY PLACEMENT BOUNDARY REGION

2.57805E+04 CM''3
3.16346E+64 CM-'3

91 IS All ARRAY PLACEMENT BOUNDARY REGION

1.66657E+04 CM''3
1.00633E604 CM '3

93 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.6I657E+04 CM''3
1.C0033E+04 .1 '3

1,00907E+05 CM''3
1.25303E+05 CM''3
3.93940E+05 CM''3
4.68895E+05 CMI'3
8.51429E+01 CMI'3

8.72639E605 CM''3
1.1 108E+06 CM''3

5.35365E+03 CM''3
8.14374E+G3 CM'*2

5.35365E+03 CM**3
8.14374E603 CMX3

5.35365E+03 CM'3
8.14374E603 CM''3

5.35365E+03 CMI'3
8.14374E+03 CM' 3

5.35365E+03 CM' '3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

220 1 89 2.57805E+04 CM''3
2 90 5.04413E+03 CM''3

SURROUNDING GEOMETRY VOLUMES

221 1 91

SURROUNDING GEOMETRY VOLUMES

222 1 3
2 94

230 1 95
2 89
3 87
4 98
5 99
6 100
7 101

310 1 102
2 103

311 1 104
2 1'05

312 1 106
2 107

313 1 108
2 109

314 1 110

GEOMETRY REGION

1.68657?E04 CM''3
1.19757E+0- CM''3

GEOMETRY REGION

1.68657E+04 CM''3
1.19757E+03 CM'.3

3.31559E+04 CM''3
2.43955E+04 C71:'3
1.68637E+05 CM''3
7.49551E±04 CM''3

3.82534E+05 CM''3
2.12103E+04 CM''3
2.38439E+05 CM''3

5.35365E+03 CM*'3
2.79009E+03 CM''3

5.35365E+03 CM**3
2.79009E+03 CM''3

5.35365E+03 CM''3
2.79009E603 CM' 3

5.35365E+03 CM''3
2.79009E+03 CM''3

5.35365E+03 CM''3
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315 1

316 1

111

112
113

114
115

SURROUNDING GEOMETRY VOLUMES

320 1 116
2 117

SURROUNDING GEOMETRY VOLLU4ES
321 1 118

2 119

SURROUNDING GEOMETRY VOLUMES
322 1 120

2 121

33( 1 122
2 123

3 124
4 125
5 126
6F 127
7 128

UNIT USE

1 105

2.79009E+03 CM''3

5.35365E+03 CM-*3
2.790096+03 CM-'3

5.35365E+03 CM''3
2. 79009E+83 CM'-3

- GEOMETRY REGION

2.57805E+04 CM'-3
5.94413E+03 CM'13

- GEOMETRY REGION

1.68657E+04 CMH'3

1.19757E+Y3 CM-'3

- GEOMETRY REGION
1.68657E+04 CM''3
1.19757E+03 CM''3

3.31559E+04 CM**3
-. 43955E+04 CM''3
2.68637E+05 CM"3
7.49551E+04 CM.*3

3.62534E+05 CM**3
2.12103E+04 CM''3
2.384359E05 CM''3

S REGION MIXTUR

0 1 1
2 9
3 2
4 3

E

5

24

246

10

12

13

14

15

16

20

21

22

30

2

3i
3

11
3

ii
3

11

11

11

11

8.14374E+03 CM"-3

5.35365E+03 CM'*3
8.14374E+03 CM-'3

5.35365E+03 CM''3
8.24374E+03 CM''3

116 IS Al ARRAY PLACEMENT BOUNDARY REGION

2.57805E+04 CM''3
2.10246E+04 CM''3

118 IS AD ARRAY PLACEMENT BOUNDARY REGION
1.68657E+04 CM''3
1.80633E+04 CM'-3

120 IS AM ARRAY PLACEMENT BOUNDARY REGION
1.68657E+04 CM''3
1.80633E+04 CM''3

1. 0007E605 CM''3
1.25303E+05 CM''3
3.93940E+05 CM''3
4.68895E+05 CM''3
8.51429E+05 CM*'3
8.72039E+05 CM' '3
I.11108E+06 CM'2

RE TOTAL VOLUME

5.82723E+04 CM-*3
2.76782'+03 CM0-3

1.71526E+04 CM''3
6.54612E+04 CM"3

1.61911E+04 CM'3

1.38781E+04 CM''3

1.60610E604 CMI13
8.37026E+03 CM' 3

1.60IO1E+04 CM-3
8.37026E+02 CM''3

1.60610E+04 CM**3
8.27026E+02 CM''3

1.00610E+04 CM'*3
9.370206E03 CM''3

1.60610E+04 CM*'3
9.37026E+02 CM"3

1.60610E+04 CM-13

8.37026E+03 CM''3

1.60610E+64 CM'*3
0.37026E+03 CM''3

7.73414E+04 CM''3
1.75324E+04 CM''3

5.05972E+04 CM-3
3.59271E+03 CM''3

5.)5972E+04 CM'*3
3.59Y71E±03 CM' 3

9.94676E+04 CM"3
7.31665E+04 CM' '3
8.05912E+05 CM*'2
2.24665E+05 CM'*3
1.14760E+06 CM''3
6.36308E+04 CM''3
7.15318E905 CM''3

3.49579E+05 CM' 3
3.01916E+05 CM''3
1.78014E+05 CM''3

4.96735E+04 CM'*3
2.79474E+05 CM*'3
2.81094E+05 CM' '3
1.66797E+05 CM''3

2.8577E+'04 CM''3

7.80859E6+3 CM' '3

1.49761E+07 CM'*'3

5.51570E06 CH'H3

1.02624E+64 CM''3
8.92769E+02 CM''3

412

41

3
5
r
5
7
5
8

5

5

42

70

s0

110

2
3

1

3
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3 3 1.32760E+04 CM-3

3 11.02624E0'4 CM''3

2 6.092769E+02 CM*'3

3 3 1.32760E+04 CM'-3

112 3 1 1. 0624E246 4 CM' 23

2 2 8.927069E02 CM1 43

3 3 1.3 2760E4 CM''3

113 3 1 1.026-246+04 CM' A'
2 2 892769E5+02 CM'*3
3 3 1.323760E04 CM''3

114 3 1 1.02624E+04 CM''3

2 8.92769E+02 CM'3

3 3 1.32760E+04 CM*'3

115 3 1 1.02624E+04 CM-'3
2 8 93769E+12 CM4'3

3 3 1.32760E604 CM4'3

116 3 1 1.73644E÷04 CM-'3
28. 92769E+02 CM ::3

3 3 1.32760E+04 CM '3

121 3 1 75:57344+04 CM, -3
2I .75324E+04 CM-'3

2 5 3.593716+03 CM''3

122 3 1 5.05972E+04 CM'*3

2 5 3.59271E603 CM* '3

130 3 1 3 9.94676E+04 CM-'3

2 5 7.31865E604 CM''3

3 6 8.05912E605 C :'3

4 5 2.24865E+05 ClM-I 3
5 7 1.14760E+06 CM' 3

C. 5 6.36308E+04 C1'3

7 8 7.15318E605 CM*'3

210 3 1 1.02024E+04 CM'*'3

2 8. 92769E+O2 CM''3

3 3 1.32706E+04 CM° '3

211 3 1 1102624E+04 CM''3
8.92769E+02 CH**'

3 3 1.32760E+04 CM''3

212 3 1 1.02624E+04 CM''3

2 84.02769E+02 CM*3
3 1.32760E+ 04 CM' , 3

213 3 1 1.02624E+6 4 CM"3

2 3 . 92769E+02 CM'*3

3 3 1.32760E+04 CM'*3

214 3 1 1.02624E004 CM'-3

3 2 8.92769E+02 CM'"3

3 3 1.32760E+6 4 CM''3

215 3 1 1.02624E+04 Cl-'3

2 2 6.927696+03 CM*3

3 3 312760E+01 CM''3

216 3 1 1.02624E+04 CM'-

2 2 8. 9276E+02 CM "3

3 3 1 .32760E+014 CM' 3

220 3 1 7.73414E+04 CM"'3

2 5 1.75324E+04 CM"7ý

221 3 1 5. 05972E+04 C14- '

2 3.59271E+03 CM*' 3

223 3 1 5.05972E+04 CM''3
2 5 3.59271E+03 CM''3

230 3 1 3 9.94676E+04 CM''2

5 7.316656E04 CM 3

3 0 86059126E05 CM''?

4 5 2.24865E+05 CM''3

5 7 11 47656+06 CI' '1-
6 5 61 6306E+04 CM' ' 3

7 S 7.75318E+05 C1-43

310 3 1 11 1 r.60610E+04 Cr4 '3

3 0. 370266-E- Cl -3

311 3 1 11 1.(0610E604 CM''3
2 3 8.27026E02 CM, '3

312 3 1 11 1 . 00010E+04 CM* '3
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313

314

315

316

320

321

322

330

3 8.37026E+03 CM''3

11 1. 0610E+04 CM"'3
3 8.37026E+03 CM' 3

1 11 1.60610E+04 CM''3
3 8.37026E+03 CM''3

11 1. 60610F+04 CM'*3
2 3 6.370266E+13 CM"'3

1 11 1 .50610+04 CM'I 3
3 8. 37026E+03 CM' 3

1
2

43

5
6
7

3
5
6
5
7
5
8

7.73414E+04 CM'*3
1.75324E+04 CM"3
5.05972E+04 CM''3
3.59271E+03 CM'3

5.05972E+04 CM' 3
3.59271E+03 CM**3

9.94676E+04 CM*'3
7.31865E+04 CM*'3
8.059126+)5 CM''3
2.24865E0+5 CM*'3
1.14760E+06 CM'13
6.36308E+04 CM''3
7.15318E+05 CM"3

MASS(G)
6.04865E+05
1.94513E+05
7.64978E-15
1.76878E+07
3. 7134E+(07
4.58201-E14
9.29557E-14
2.78272E+03
6.31762E605

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

1 5.82723E+04 CM' '3
- 2.96514E+04 CII' 3
3 7.66380E+05 CM''3
5 2.23330E+06 CM'
6 3.27356E+36 CM' '
7 4.590406E06 CM''3
8 9.31260E+06 CM''3
9 2.78782E+03 CM''3

ii 2.24053E+05 CM''3

+ * + BIASING INFORMATION

. * , A DEFAULT WEIGHT OF 0.500 WILL 6 3US6E FOP ALL BIAS IS'S.

....... 0 IO'S WERE USED IN E6NO-V BEFORE TRACKING ........

........ : 0.01183 MINUTES WERE OUSED FROCESSING DATA. ........

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE= 1.89052E-02
START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
+X= 0.1000E+02 - .=-I.015006+E2 +Y= 1. 0I000E+02 -Y=-I.5100OE+02 +Z= 5.02200E+02 -Z= O.OOOOE+00

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TUPRNED OFF

2.18000 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 2.18667 MINUTES.

GENERATION
GENEPATION K-EFFECTIVE

KENO MESSAGE NUMBER K5-132
1 7.207646-01

KENO MESSAGE NUMBER K5-132
2 8.33482E-01

KENO MESSAGE NUMBER K5-132
3 0.55166E-01

4 8.75370E-01
KENO MESSAGE NUMBER K5-132

8 0.34339E-01
6 9.47771E-01
7 0.45447E-01
8 0.70304E-01
9 ?.45910E-01

10 8.40482E-01
II 6.87736E-01
12 8.51713E-01
13 9.21949E-01
14 8.45112E-01
15 8.62149E-01
IF 8.53052E-01
17 0.67530E-01
18 8.56833E-01
109 .87107E-01
20 0.84104E-01
21 9.03339EC-1
22 &.55583E-01
33 8.45629E-01
24 e_56385E-01
25 a.71250E-0,
36 9.12685E-01

27 8.43542E-01
28 0.8485RE-01
29 8.96226E-01
30 8.47332E-01

NAC International

ELAPSED TIME
MINUTES

WAR.NING .. .ONLY
2,19533E+00

WAPRNING .... ONLY
2.19883E+00

WARNINGG .... ONLY
2.20250E+00
2. 20617E+00

WARNING .... ONLY
2.2100 3E+00
2.2145(E'+D00
2. 21717E+00
2.22183E+00
2.22550E+00
2.22017E+00
2.23193E600
2.23550E+00
2. 23917E00
2.24203E+00
2.24650E+00
2.24933E+00
2. 25300E+600
2. 2 5750E 00
2 26117E+00

6r4 3E-00
-.26751+C00

2.27117E+00
2.274,83E

.75+00

.282217E60C
2'285P3E+00
_2,28950E +00

.9317E+00
2 49609,E00

2.29976700

AVERAGE
K-EFFECTIVE

809 INDEPENDENT
1.00000E600

942 INDEPENDENT
1.00000E+00

951 INDEPENDENT
8.55166E-L11
8.05268E-01

983 INDEPENDENT
8. 5459E-01
8 .53162 -' -1

8.51619E-01
8.54733E-01
6.53473E-01
8.51849E-01
8.55836E-01
8. 55424E -01
6.014726-01I

8.0108E-01
8.60265E-01
8 59750E-01
8. 'r026E-01
8.60054E-01
8 61645E-0I

0 650036-0E
83. 455' E *-01

80 3649E-01

8 ±3664E-01
8965706-601
8 648200-01
P 5591E-01
80 67 55E-01
8 6.6033E-1

AVG K-EFF
DEVI AT 10ON

FISSION POINTS WERE
0.0000)E,00

FISSION POINTS WERE
0.00000E+00

FISSION POINTS WERE
0. 00001D6E+00
1.01020E-02

FISSION POINTS WERE
1 .18453E-02

. 56641E-03
6. 81253E-03
6. 37486E-03
5.53321 6-03
5.05956E-03
5.98416E-03
5. 36825E-03
7. 7557,E-03
7. 2100 (-03
6. 63417E-03
6.16362E-03
5.76141E-03
5.39358E-03
5.31043E-03
5.15985E-03
5. 324776-03
5. 073526-03
4.90026E-03
4.69243E-03
4.4 974E6-03
4.76551E-03
4.65610E-03
4. 529356-032
4.51197E-03
4.40362E-03

MATRIX
K-EFFECTIVE

GENERATED
0. 0000H0E+ 00

GENERATED
0.00000E+00

GENERATED
0. '000U0E+00
0.0000E6+00

GENERATED
0. C0O(OOE+00(,
0. 00000E+00
0. 00000+00
O O0OOE+O1
0. 00100,0E+00
0. 00000E+00
0. 00000E+00
0. 00000E+00
0. On00006E+00
0. 0000E+00
0 0.0006E+00
0.00006E+00
0. 00000E+00
0. 00006E6 00
0. 000006+00
0. 00000E+00
0. 00000E+00
0. 0000E6+60
0. 0000E+00
0.00000E+00
0. 00006E+0U
0. 00000E+00
0.00000E+60
0. 000006+E 00
0.000006+00
0. 00006E+00

MATRIX K-EFF
DEVIAT I0ON

0. UO0006±E+0'

jO.O0000E+O0

0. 00000E+n00
0.00000E+00

0. 00000E+00

0. U0000E+06±(0
0. 00000E+00

O.00000E+00
0.00000E+00

'.O 0000E+06+0
0O.0000E+00
0.00006E+00
0. 00000E+100
0. 00000E(+'00
0.00000E+00
0.00000R+000
0. 0000nE+00

0.00006E+00
0. O0000E+00
0.O000006+00
0.00000E+00

0.00000E+00
0.00000EK+00
0.00000E+00
0. 0000+E01
0.00000E±00

0.00000E+00
0.000006+00
0.00000E+00
0. 00000O600
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8.89415E-0I
8.36875E-01
8.53170E-01
8.40621E-01
8.8254 9E-01
6.36297E-01
9.4 1271E-1
8.54531E-Si
8.79939EE-O1
8.51472E-01
8.91896E-0i
9.07719E-Si
8.88S03E-01
8.97750E-01
8.85392E-01
8.68511E-01
8.36269E-01
8.64 0D56E-01
8.7817CE-i1
8.51390E-01
8.93813E-01
8.59953E-01
8.7968E -01
8.78173E-01
8.79294E-01
8.872 32E-01
8.98351E-01
9.00600E-01
8.46973E-I1
8.74956E-O1
8.72670E-01
8.67262E-01
9.12934E-01
8.30858E-01
8..7028I E-01
8.64499E-01
8.83555E-01
8.73341E-01
8.56942E-01
8.51362E-01
8.44781E-01
8.59084E-01
9.180E5E-01

2.304176+00
2. 30700E+00

2.31150E+00
2. 314 33E+00
2.318400E±00

2.32150E+00
2.32517E600
3.32883E+00
2.33250E+00
2.33617E+00
2. 3393.E00
2.34350E+00
2.34717E+00
2.35083E6+ 00
2.35450E +00
2.35733E+0D
2.36100E+00
2.36467E+00
2.36833E+00
2.37200E+00
2.37650E+00
2.381176+00

2.38467E+00
2.38933E+00
2.39300E+00
2.39750E+00
2.40217E+00
2.40667E+00
2.41033E+00
2.41400E+00
2.41767E+00
2.42133-+00
2.42500F+00

2.43867E+00
2.4323 3E+00
2.43600E+00
2. 43967E+00
2.44333E+00
2.44 700E+00
2.44967E+00
2.45433E+00
2.4 5 800E+00
.46167E+00

8.66839E-01
6.65840E-N1
8.45431E-01
8.64656E-0I
8. 65198E-01
8.94348E-01
8.664546E-01

8.66212E-018.60583n-01

8. 66186E_-01
8.66845E-0S
8.67867E-i1
8.68377E-00
8.690776-08

8.69456E-01
8.69435E-01
8.686986-01
8.68597E-S1
8.r8801E-01
8.68438E-0 1
8.68956E-01
8.87766E-01
6.68990E-01
8.69166E-01
8.69357E-0I
8.69688E-0I
8.70209E-01
8.70752E- 01
8.70319E-SI
8.70399E-01
8.70438E-01

8.70385E-01
8.71082E-01
8.70433E-01
8.70431E-01
8.70338E-01

8. 70542E-01
8.70584E-01
8.70380E-01
8.70101E-i1
8.69734E-01
8.69582E-01
8.70264E-01

4.3248!E-03
4.295956-03

4.175126-03
4.11622E-03

4.02021E-03
3.99742E-03
4.46056E-03
4.34772E-03
4.24482E-03
4.15070E-03
4.09627E-03
4.I2124E-53
4.05177E-03
4.01549E-03
3.93931E-03
3.84880E-03
3.83385E-03
3.75090E-03

3.67588E-03
3.61672E-03
3.57979E-03
3.51209E-03
3.44917E-03
3.38606E-03
3.32777E-03
3.282306-03
3.26394E-03
3.250746-03
3.22242E-03
3.16739E-03
3. 11348E-03
3.06160E-03
3.09074E-u3
3.10892E-03
3. 05918E-03
3.01243E-03
2.97268E-03
2.92760E-03
2.89075E-03
2. 86163E-03

2.:843362E-03
2.80683E-03
2.64983E-03

0.00000+O00
0. 000006+00
0. O0000E+-00

0. O00000E+O0
0. 00000E+00
0. 00n006E+ 00

0. O00006+O00
0. 0000E+O0
0'. 0000E+ 00
0. 00000E+00
0. 00000E+00
0. 00000E-00

+. 000 00 E+ 00
0. 0000C0E+00
0. 000006+00
0. 000006+00
6. 000006+00
0. 00000E+O0
+ .OOOOE6+00

0. 000006+00
O.00000+EO0
O.00000E+00
O., O000OE+O0

0.000006+00
0. O00000E+O0
0. 0000 060+ 0

0. 0000 E+O0
0. 00005E+D0
0. 00000E+00
0.00000OE+00
0. 00000O)E+

0.060006E+00
O.00000E 00
0'. '00000E+00
0. OCiE+ 00
0. 00000E+00
0. O00000E+O
O.O6000E+00
0. 00000E+00

0 .50SO0OE+ C
O.00000+EO0
0.00006E+00
0. OLoE+0IO

0.00000E+00
0. 00000E+00

0.00000E+ C00.00000E+n0

0C.Ou006E+00

0.00000E+00
0.000006+000.00000E+00

0.00000E+00
0.00000E+00

0. 000 00E0+ 0
O.00000E+00
0.00000E+00

0.00000E+0O
0.000006+00
0.000006+00I
0.000006+00
0.000006+00
0.000006+00
0.000006+00
0.00n0006+000. 00000E+00

O.O0000OE+O0

0. DCO0S0E+ 0C0
S. C'O0C00E+ 0()
5. 00006O0+ CO
0. 00000E+0

0.O00000E+00O.O0000E+O0
C'. DO Cu C'E +'

0.00006E+00
0.00006E+00
O.090006SO0
0.00000E+00
0.00000E+00
0.00000E+00C1.00000IOE+CUO

0. 000006+00
0.000006+00

0.0O0OOE+00

0.00000E+00
0. 0O 'JOE+ D 0

761
762
763
764
765
766
767
768
769
77')

771
772
773
774
775
776
777
778
779
780
781
782
793
784
785
786
787
788
789
790
791
792
793
794
795
796
797

798
799
8000
801
802
603

8.61197E-01
8.92065E-01
8.50692E-01
8.85868E-01
8. 423081E-01
8. 58q9E-01
9.054 90E-01
8.64580E-01
8.(68360E-01
8.65633E-01
8.65426E-01
8.73557E-01
8.85453E-01
8.40495E-01
9.199421-01

8.19185E-01
8.72182E-i0
8.94 099E -01
8.76642E-01
8.80966E-01
8.74986E-01
9. 05142E-01
8.82577E-01
9.03262E-01
8.39S929-S0
8.25676E-01
8.74663E-01
8.53603E-01
8.95869E-01
8.54685E-01
9.17470E-01
9.05597E-01
8.71160E-01
8.92208E-S1
8.83034E-01
8.68376E-01
8.50340E-0I
8.99654E-0I
8.46349E-01
9.03032E-01
8.43871E-SI
8. 52464E-01
8.76063E-01

4.95717E+00
4. 96n83E+0C'
4.'6433E+00
4.96717E+00
4.97083E+00
4.97450E+00
4.97817E+00
4.98267E+00
4.98550E+00
4.98917E+00
4.99283E+00
4.99650E+00
4.99917E+00
5.00283E+00
5.00650E+00
5.01017E+00
5.01383E-00
5.01667E+00
5. 02033E 00
5.02483E+00
5.02850E+00
5.03217E+00
5.03583E+00
5.0395UE+00
5. 04217E+00
5.04583E+00
5.04950E+00
5.05317E+00
5.05683E+00
5.00050E+00
5.06417E+00
5.06783E600
5. 07150E- 00
0.07517E+00
5.07883E+00
5.08250E+00

5 . '8617E+00
5.08983E+00
5.09350E+00
5.09717E+00
5.10083E+00
5.10450E+00
5.10017E+00

8.69380E-01
8.69410E-01
8.69385E-SI
8.69407E-01
8.69371E-01
8.69357E-01
8.69404E-01
8.69398E-01
8.69396E-01
8.69392E-01
8.69386E-01
8.69392E-01
8.69413E-01
8.69375E-01
8.69441E-01
8.69376E-01
8.69379E-01
8.69411E-01
8.69420E-01
8.69435E-01
8.69442E-08
8.69488E-01
8.69505E-01
8.69546E-01
8.69508E-01
8.09452E-01
8. 69458E-01
8.69438E-SI
8.69472E-01
8.69453E-C' I
8.69514E-01
8.69560E-01
8.69562E-0I
8.69591E-01
8.69607E-01
8.69606E-01
8.69596E-O1
8.69627E-01
8.69598E-S0
8. 69640E-01
8.69607E-01
8.69586E-01
8.69595E-0I

8.25227E-04
8.24F601E-04
8.23964E-04
8.23166E-04

8.22866E-04
8. 21107E-04
8.22190E-04
8.21140E-04
8.20070E-04
8.100166-04
8.17967E-04

8.16922E-04
8.16127E-04
8.15930E-04
8.17495E-04
8.19016E-04
8.17966E-04
8.17532E-04
8.16533E-04
8. 15,17E-04
8.1460IE-04
8.14842E-04
0.13071E-04

8.13943E-04
8.13784E-04
8. 1 4666E-04
8.12655E-04
8.12670E-04
0.12530E-04
8 .1 171 E-04
6 .1 1 171 C'S - C' 4
8.12961E-04
8.13215E-04
8.12109E-04
8.11667E-04
8.10820E-04
0.09800E-04
8.I'89502E-04
8 .C0881E-04
6.08330E-04
8.084C'36-04
8.08035E-04

8.07308E-04
3.06351E-04

U. OOOOOE+00

0n OOOOOEýO 00.000006'E+O

0.000006±00
0.000-OE+00

0 . 'J00006-00

0.00000E+0O
0.00000E+00
0.000 OOE+00
O.00000E+00
0. O0000E+O0
S. 00000E+00

0.000006E+0
0.000006+00

0.000 006E+ 0

0.000006+00
0O,000006+00

0. O0000E+00
0.00006E+00
0.O0000'E+O0
0.00000E+0

)O.O0000E+O0
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.OCS0006 +O00

0.00000E+O0
0.00006E+n0
3.000006+00
0.000006+50

0.0OOOE+00
O0.00000E+0
O.000000E+0
0.000006E+00

I00 )OOE+O0

0.00000E+00
0.000006+00

0.000006+00
0.000006+00
0.000006+00
0.000006+00

0O. 0000E+O0
0.00000E+no
0. C'OOCE+O00
0. O00000E+ '0

0nO)OOOE +CO00. 00C'S0E+ C'

0.0O00006±00

O. 00006E+c0
0.00000E+00

0. 00000E+00
O. 00000E+00
0.00000E+000 0,.000CE+0E÷OO

'7. '7C'') C' C'E + 0C'
0. O00001CE+IO0

0. 00006O+00
0. 00000E+00
0. 0000OE+0O0. C'C00'0E+O00

0. 00000E+00
O. O0000E+O0
0. OS0000''E+0

0. O00000E+O0.0O00006E+ 00

O.O000500E+0
0. SC050+00E00. 000086+O
0. 000006+ 0C
0. 00000 E+ 00

0.0+0006+O00

0. 0006])OE + 0 0,
0. O0OOOE+00

5. OO0OOE+00
0.0 0006E+00
0. OC0000E+00
0. 006 006E+00
0. SSOC'IOIE+D 000.0O00006+00
C'. OC'0'000E C'C
0.0O00006±000 00000E+O0

0.0O000E+00
1:. O0000E +O01

KENO MESSAGE NUM0ER K5-123 EXECUTION TEPRINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.

LIFETIME = 2.24743E-04 + OR - 9.75410E-07 GE6E16ATION TIME = +.9I303E-00 + O0 - 3.060016E-0
NU BARP = 2.43406E+U0 + OR - 4.19565E-05 AVERAGE FISSION GROUP = 2.16647E+01 + OR - 3.35227E-03

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION - 2.57117E-01 + OP - 6.83592E-04

NO. OF INITIAL
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GENERATIONS AVERAGE
SKIPPED K-EFFECTIVE

3 0.86961 + OR

4 0.86961 + OP.

5 0.869C5 + OR

6 0.86968 + OR

7 C'. 86971 OP.

8 0.86971 + OR

9 0.86974 + OR

10 0.86977 + OR

11 0.86975 + OR
12 0.86977 + OR

17 0.86977 + OR

22 0.86972 + OR

27 0.86q75 + OR

22 0.96974 + OR

37 0.86973 + OR

42 0.86969 + OR

47 0.86965 + OR

52 0.8C965 + OR

57 0.66995 + OR

62 0.86953 + OR

67 0.86951 + OR

72 0.86960 + OR

77 0.86949 + OR

92 0.60956 + OP

87 0.86943 + OR

n0. •990 P.

DEVI AT ION

- 0.00081

- 0.00081

- 0.00081

- 0.00081

- 0. )0001

- 0.60(.31

- 0.00081

- 0. 000801

- 0.00081
- 0.00082

- 0.00081

- 0.00092

- 0.00082

-0. 00002

- 0.00002

- 0.00002

- 0.00082

- 0.00083

- 0.00093

- 0.00084

- 0. 00084

- 0.00084

- 0.00084

- 0.00085

- 0). 00085

- 0. 00065

DEVIATION

- 0.00085

-0.00006

- 9. 00086:

S0. 00097

0.00087

0.00087

-0. 00008

0.000P9

0. 0008q

G. 00090

-0.90176

0. 00191

0.001x5

0. 0019R5

U0.0019

0.930192

0. 00197

9.00192

67 PER CENT
CONFIDENCE INTERVAL

0.86881 TO 0.07042

0.60880 TO 0.07041

0.86884 TO 0.07046

0.86887 TO 0.87049

0.68900 TO 0.9705-

0.86890 TO 0.87052

0.86893 TO 0.67005

0.86896 TO 0.87058

0.86894 TO 0.87056
0.06896 TO 0.87059

0.86896 TO 0.87059

0.86091 TO 0.87054

0.86893 TO 0.87057

0.86992 TO 0.877056

0.86892 TO 0.87055

0.86886 TO 0.07051

0.86882 TO 0.07047

0.86882 TO 0.87048

0.68072 TO 0.07028

0.86869 TO 0.87037

U.86807 TO 0.87035

0.86875 TO 0.67044

0.00865 TO 0.87034

0.86e72 TO 0.97041

0.86858 TO 0.87028

0.86894 TO 0.87035

67 PER CENT
CONFIDENCE INTERVAL

0.80849 TO 0.07020

0.86851 TO 0.87023

0.8-851 TO 0.e7024

0.86859 TO 0.87032

0'.96964 TO 0.97038

0.68957 TO 0.47032

0.86856 TO 0.87031

0.06849 TO 0.07025

0.86844 TO 0.87021

).98683 TO 0.07010

0.86834 TO 0.87013

0.86945 TO 0.87300

0.86970 TO 0.77333

0.86910 TO 0.87281

0.86909 TO 0.07288

0.86934 TO 0.87321

0.86990 TO 0.87384

0.86991 TO 0.87388

0.87017 TO 0.07426

95 PER CENT
CONFIDENCE INTERVAL

0.86000 TO 0.87123

0.89799 TO 0.87122

0.06002 TO 0.87127

0.86806 TO 0.87129

0.86809 TO 0.87133

0.86809 TO 0.87133

0.86812 TO 0.87136

0.86015 TO n.87140

0.86813 TO 0.87137
0.86815 TO 0.87140

0.86815 TO 0.87140

0.86809 TO 0.87136

0.86811 TO 0.87139

0.86810 TO 0.87138

0.86810 TO 0.87137

0.86804 TO 0.87133

0.86800 TO 0.87130

0.86799 TO 0.87131

0.86789 TO 0.87121

0.86786 TO 0.87120

0.86784 TO 0.8711q

0.66791 TO 0.87128

0.86781 TO 0.87110

0.66787 TO 0.87126

0.86773 TO 0.87113

0.86779 TO 0.87120

95 PER CENT
CONFIDENCE INTERVAL

0.86764 TO 0.87105

0.86766 TO 0.87109

0.80765 TO 0.87110

0.86772 TO 0.87119

0.86777 TO 0.871-5

0.86770 TO 0.87119

0.86768 TO 0.87119

0.86761 TO 0.87114

0.86755 TO 0.87110

0.86749 TO 0.8710E

0.86744 TO 0.87103

0.86768 TO 0.87476

0.86789 TO 0.87514

0.86725 TO 0.87466

9.66719 TO 0.87470

0.86741 TO 0.87514

0.60793 TO 0.87581

0.6r792 TO 0.97586

0.86612 TO 0.87631

99 PER CENT
CONFIDENCE INTERVAL

0.86719 TO 0.87203

0.86718 TO 0.87203

0.86723 TO 0.07207

0.16725 TO 0.87210

0.86728 TO 6.67213

0.86728 TO 0.87214

0.86731 TO 0.87217

0.86734 TO 0.87221

0.86732 TO 0.87219
0.86734 TO 0.87221

0.86733 TO 0.87221

0.86727 TO 0.87217

0.86729 TO 0.87220

0.86728 TO 0.87220

0.86728 TO 0.87219

0.86722 TO 0.87215

0.86718 TO 0.87212

0.86716 TO 0.87213

0.66705 TO 0.87205

0.86702 TO 0.87204

0.66700 TO 0.87203

0.86707 TO 0.87212

0.86696 TO 0.87203

0.86702 TO 0.87211

0.86688 TO 0.87198

0.86654 TO 0.87206

99 PER CENT
CONFIDENCE INTERVAL

0.86678 TO 0.87190

0.86680 TO 0.87195

0.66678 TO 0.87196

0.86685 TO 0.87206

0.06689 TO (1.87212

0.86682 TO 0.87207

0.86680 TO 0.87207

0.86073 TO 0.87202

0.86666 TO 0.87199

0.40659 TO 0.67194

0.86655 TO 0.87192

0.86590 TO 0.87656

0.86607 TO 0.87696

0.86540 TO 0.87652

0.96529 TO 0.R7668

0.86548 TO 0.87707

0.66596 TO 0.87779

0.86594 TO 0.87764

0.86608 TO 0.87935

NUMBER OF
HISTORIES

800000

799000

798000

779700

706000

795000

7940,'0

793000

7920C'S
7910(10

78600')

7891210

776800

7710IT0

766000

701000

756000

751000

740000

741000

736000

731000

7261000

721000

716000

7110(00

NUMBER OF
HISTORIES

706('00

701000

696000

691000

686000

681000

676000

071000

666000

0610(C0

656000

161000

158000

151000

141006

141000

136000

1310u'0

1260006

NO. OF INITIAL
GENERATIONS

SKI PPEED

97

102

107

112

117

122

127

132

137

142

147

642

647

652

657

662

667

r72

677

AVERAGE
K-EFFECTIVE

0.86934 + OR

0.86937 + ORP

-06937 + OR

0.86945 + ORP

0.86951 , OR

0.89q45 ORP.

0.86944 + OR

0.60927 + OP.

0.86933 + ORP

0.E-927 + O6

0.86923 + OR

0.87123 + ORP

0.87152 + ORP

0.87096 + ORP

0.07009 + O0

9.07127 + OR

0.E7187 + OP.

0.87169 + ORP

0.67221 - ORP
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682

687

692

697

702

707

712

717

722

727

732
737

742

747

752

757

762

767

NO. OF INITIAL
GENERATIONS

SKIP PEE

772

777

782

787

792

797

0.87159

0.87202

0.87)b'

0.87318

0.87338

0.87352

0.87273

0.87300

0.87397

0.87331

0.87344
0.87254

0.87197

0.87207

0.87366

0.874033

0.87303

0.87365

AVERAGE
K-EFFECTIVE

0.87404

0.87603

0.87356

0.87630

0.87212

0.87037

+ 0R -

+ OR -

OR -

" OR -

" OR -

+ OR -

OR -

+ OR -

+ OR -

" OR -

F 0R -
" OR -

" OR -

F OR -

" OR -

" OR -

" OR -

" OR -

0. 00202

0.00206

0. 00212

0.00219

0. 0022E

0. 00235

0.00243

0. 00242

0.00254

('. ('020 7

0. 00281
0.00281

0. 00302

0. 0032C

0.00342

0.00369

0.00381

0.00408

0.86957 TO 0.87360

0.86996 TO 0.87408

0.37071 TO 0.87494

0.87099 TO 0.87536

0.87112 TO 0.87564

0.87117 TO 0.87586

0.87030 TO 0.87517

0.87144 TO 0.87628

0.87143 TO 0.87651

0.H70(4 TO 0.87598

0.87063 TO 0.87626
0.&6973 TO 0.87534

0.86895 TO 0.87499

0.80880 TO 0.87533

0.87024 TO 0.87708

0.87034 TO 0.87772

0.86922 TO 0.87C84

0.86958 TO 0.87773

67 PEP, CENT
CONFIDENCE INTERVAL

0.x6993 TO 0.87936

0.87135 TO 0.88070

0.86803 TO 0.87910

0.87036 TO 0.88224

0.86582 TO 0.87e43

0.55947 TO 0.88128

0.86755 TO 0.87562

0.86790 TO 0.87614

0.86859 TO 0.0770t

0.86881 TO 0.87755

0.80868 TO 0.07790

0.86882 TO 0.87821

0.86787 TO 0.87760

0.86902 TO 0.07870

.':86889 TO 0.87905

0.86796 TO 0.87866

0.86781 TO 0.87907
0.86693 TO 0.87815

0.86593 TO 0.87801

u.60054 TO 0.87859

0.86682 TO 0.88050

0.86665 TO 0.e8141

0.86541 TO 0.88066

0.86550) TO 0.88181

95 PER CENT
CONFIDENCE INTERVAL

U.86522 TO 0.88407

0.8666M TO 0.88537

0.86249 TO 0.86464

0.86441 TO 0.88818

0.85952 TO 0.86473

0.84857 TO 0.89218

0.86554 TO 0.87763

0.8(584 TO 0.87821

0.86647 TO 0.87918

0.86662 TO 0.87974

0.6659 TO 0.8801C

0.86648 TO 0.88056

0.86544 TO 0.88003

0.86660 TO 0.88112

0.86635 TO 0.88158

0.8r-29 TO C0.88133

0,86500 TO 0,88189
0.86412 TO 0.88095

0.86291 TO 0.88103

0.86228 TO 0.88185

0.86339 TO 0.88393

0.86207 TO ('.88510

0.86160 TO 0.88447

0.86142 TO 0.88588

99 PER CENT
CONFIDENCE INTERVAL

0.860C52 TO 0.68876

0.80201 TO 0.89005

0.85696 TO 0.89917

0.85847 TO 0.89412

0.85321 TO 0.89103

0.83766 TO 0.00359

111000

116000

11 (''30

106000

101 ('00

L6000

91000

86r,00

81000

76000

71000
r6000

61000

56000

51000

460O0

41000

36000

NUMBER OF
HISTORIES

3 100(0

26000

210000

1 6'100

11000

6000

DEVIATION

+ OP - 0.00,471

" OR - 0.00467

" OR - 0.00554

F OP. - 0.00594

+ OR - 0.00630

+ OP. - 0.01090

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RUN1.
THE LINE REPRESENTS K-EFF = 0.6696 + OR - 0.0008 WHICH OCCURS FOR 803 GENERATIONS RUN.

0.8507 0. 8631 0.8754

------------- I------------ ---------------I-------I-------I -----

5 +I
II II

I I I
I I I

10I
1 +

10 + I I
8II

5+II I
I -

I I I
I 8I

I I I

7 *
I I ,

20I II
5+I II

I * 11

I Ii

8 I J

25iI II
1 I i

35 1 I
I I I

3'3I I

I I*
40+ I

I 0 * II

0
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T * I I

I I

I I

I *1 I
I - I I
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5 +I "1 I

I "1 I
I *I I

I * I
I -I I

55bI I
I I~ I
I I * I

60I I I
I 1' I

50 I * I
I I I
I I' I
II I
I I I

rI+ I
I j * I
I I' I

70+ I V* I
I * I

I I
I I " I
I I" I

75- I IV I
I I * I

I I" 1
I IV I

80- I I
I * I
I I* I

I I" I
I I * I

+5+ II I
I, I

II I

+0+ I I-
I I* I

95 I I

I I* I
+ I I

II *

II I

iC +II I
II I

105+ Ii I

510- II I
II' I

I I * I
I I- I

115I I * I
11+I I'

I I' I
I I* I

20I I * I

I , * I
T i * I

I I" I
1 5I I * I
5+I V" I

I I* I
I I I
IlI I

II- I
11- I * I

II - I
II' I

1+5 +I I I

II * I
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140 +

145 +

150 +

155 +

160

165 +

170+

175 +

185 +

190 +

740+

I

745 +

750 +

760 +

765 +

775 +

775 +

I

I, I
I' I

II I
II I
II I
I11 I
II - I
11 - 1

I I
I* I

II 1

II * I

I * I

1I I

II * I
II * I
lI I
I * I

II I
II *

II * I
I1 I
I~ I
I 1
I' I
I I
I I
I I
I* 0
I 0

I~ I
I* I
I *0
I I
I~ 0

I * I

I I0
I * I
II * I
I *I
I 1
I I
I *I
I I
I' I
I * I
I. I
I *I

I-I I

I-lI

I*II
1ili
1"11

i•1I

I. 1
lil

1 II

Ilii

1.11

1"1I
-I'l

1"lI

I.''
lIns
Il'i
TITl
lI.

.51
I-Il
I-lI
I"11
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780

785 +

790

I'II

I*II

O *II
I *I
I *I

I *I
I '7

I 'I
I 'I
I "I
I "I

I "I
I "I

I *I
I " I
I "I
I *'I

I .7

I *7

800 +

PLOT OF AVERAGE K-EFFECTIVE BY GENEAPTION SKIPPED.
THE LINE REPPESE]jTS K-EFF - 0.8c09 + OP - 0.0008 WHICH OCCURS FOR 3 GENERATIONS SKIPPED.

0.8577 0. 8680 0 .8782

I--------------------------I-------------------------I-------------------------I------------------------

10'
II

I * I
I'

10 +I'

I'I

71

20 +

35 +

40L

45 +

45

50 +

55

'I
'I
'I
'I
'I
'I

'I

.7
'I
.7
.7
*1
*1
'I
*7
* 7
'I

'I

'I
.7

'I
'I
.7
-I
.7

'I

'1

.7

.7
'I

.7
-I I

'II
'II
'II
'.1
MI
'II
'II
'II
-II

I
I
I
I
I
l
I
l
I
I
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100 +

105

110 +
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120 +
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130 +

135 -

140 +
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150 +

155 +

160 +
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165

170 +

175+
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I I
I I
I I
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I * I
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745 +

75:I
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II
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II
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II
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II
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800+, I I

GROUP

1
2
3
4

15

16

7

19

10

11

23

1 3

14
15

16

1 7
18
19

20

21

23
2 4
25

FISSION UNIT
FRACTION

0.0036
0.0149
0. 0171
0. 0015
0. 0032

0. 0037
0. 0042

0. 0042
0. 0056
0.0121

0.0243
0.0311
0.0284
0.02 16
0.0043

0.0029
0.0045
0.0060
0.0073
0.0304

0.0165
0.0386
0. 1140
0.1886
0.1514

REGION FISSIONS

3.16101E-03
1.29140E-02
1.48700E-02
6. 50931E-03
-2.79252E-02

3.25030E-03
3.63493E-03
3.670986-03
4.87620E-03
1.04961E-02

2.10948E-02

.70160E-02
2.46836E-02
1.89165E-02
3.76369E-03

2.53896E-03
3.89405E-03
5.28540E-03
6.35321E-03

2.64104E-02

1.43336E-02
3.35259E-02
9.91690E-02
1.63996E-01
1. 31646E6-01

PERCENT
DEVIATION

1.0709
0.3253
0.2519
0.2913
0.2354

0. 2309
0.2597
0. 2411
0. 2244
0. 2204

0.1815
5.1737
0.1721
0.1629
0.2554

0.3287
0.4239
0. 4 146
0.3296

0. 2043

0.3200
0.2289
0.1555
0.1480
0.1596

ABSORPTIONS

2.07689E-03
7.41767E-03
6.55451E6-03
3.24606E-03
2.80208E-03

5.61266E-03
6.91825E-03
8.70636E-03
1.27518E-02
2.37704E-02

4.05073E-02
4.56024E-02
4.52290E-02
6.16347E-02
1.01315E-02

5.95737E-03
4.40758E-03
4.62657E-03
6.83232E-03
2.61778E-02

1.19840E-02
2.66332E-02
7.58196E-02
1.15808E-01
9.03125E-02

PERCENT
DEVIATION

0. 9011
0.2982
0.2360
0.2726
0.2136

0.?2124
0.2376
0.2327
0.2084
0.1808

0.1513
0.1538
0.1578
0.1515
0.3870

0.4673
0.4139
0.3853
0.3807
0.2538

0.3077
0.2288
0.1542
0.1356
0.1474

LE)AGE

0. 000OE+060)
0. 00n00E+00
0. 000000E+
O.O0000E+O0

0. 00000+00
0.00000E+00
0.000006+00

O.O00000EO0
0.000006+00

0 .00000E+00
O.O0000E+00
0.00000E+00

O.000006+00
O.00006E+00

O.00006E+00
0.O0000E+O0
O.00006E+00
O.00006E+00
O.O0000E+00

0.O00000E+O0
0.000006+00

O.000006+00
0.00000E+O0
0.00000E+00

SKI PPIFG 3 GENER-ATIONS

PERCENT
DEVIATION

0. 0000

0. (000
0. 000

Oi. 0000C

0. 0000

0. C0000TII. 0000
0.0000
0. ('0000
0. 0000

0.0000

0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0'.O0000

O.OOoO

0.0000
0.00000.0000

0.0000
0. 0000

26 0.1832
27 0.0707

SYSTEM TOTAL =

1.59314E-01 0.1740 1.11489E-01 0.1635 0.00000E+00 0.0000
6.14960E-02 0.2729 6.97655E-02 0.2298 0.000000E+0 0.0000

8.69613E-01 0.0928 8.32776E-01 0.0524 0.00000E+00 0.0000

THE WEIGHT LOST IN THE ALBEDO PORTION OF THE PROBLEM =

ELAPSED TIME 5.10900 MINUTES
RA.11DOM NUMBER= 74DA6F694404

FREQUENCY FOR GENERATIONS

1.6990E-01 + OR - 0.0003

4 TO 903
0.7930 TO 0.7967
0.79(7 TO 0.9004
0.8004 TO 0.8040
0.8040 TO 0.8077
0.8077 TO 0.8114
0.8114 TO 0.8151
0.8151 TO 0.8187
0.8187 TO 0.8224
0.8224 TO 0.8261
0.8261 TO 0.62q8
0.8298 TO 0.H334
0.8334 TO 0.8371
0.8371 TO 0.1 401

0.8408 TO 0.8445
0.0445 TO 0.8451
0.8481 TO 0.8518

H.851a TO 0.80555
0.8555 TO 0.8592
0.q592 TO 0.8268
0.9628 TO 0.8665
0.8665 TO 0.8702
0.8702 TO 0.e739
0.8739 TO 0.R775
C'.8775 TO 0.es12
0.8812 TO 0.0849
0.8849 TO 0.8886
01.0836 TO 0.8922
0.8922 TO 0.8959
0.8959 TO 0.8996
0.8996 TO 0.9033
0.9033 TO 0.9069
0.9069 TO 0.9106
0.910 6 TO 0.9143
0.9143 TO 0.9179
0.9179 TO 0.9216
0.9216 TO 0.9253
0.9253 TO 0.9290
0.9290 TO 0.9326
0.9326 TO 0.9363
0.9363 TO 0.9400
0.9405 TO 0.9437

........ •... . .........

FREQUENCY" FOP. GENERATIONS 204 TO 803

0.7930 TO
0.7967 TO
0.6004 TO
0.8040 TO
0.0077 TO
0.8114 TO

0.7967
0.6004
0. 8040
0.8077
0. 8114
0. 6151
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0.8151 TO 0.8197
0.8187 TO 0.8224

10.8224 TO 0.8261
0.8261 TO 0.8298
0.8298 TO 0.8334
0.8334 TO 0).8371
0.8371 TO 0.8408
0.6408 TO 0.8445
0.8445 TO 0.8481
0.8481 TO 0.8518
0.8518 TO 0.8555
0.8555 TO 0.8592
0.8592 TO 0.8628
0.8628 TO 0.8665
U.8665 TO 0.8702
0.8702 TO 0.8739
0.8739 TO 0.8775
0.8775 TO 0.8812
n.8812 TO 0.8849
0.8849 TO 0.8886
0.8886 TO 0.8922
0.8922 TO 0.8959
0.8959 TO 0.8996
0.8996 TO 0.9033
0.9033 TO 0.9069
0.9069 TO 0.9106
0.9106 TO 0.9143
0.9143 TO 0.9179
0.9179 TO 0.9216
0.9216 TO 0.9253
0.9253 TO 0.9290
0.9290 TO 0.9326
0.9326 TO 0.9363
0.9363 TO 0.9400
0.9400 TO 0.9437

0.7930 TO 0.7967
0).7967 TO 0.8004
0.8004 TO 0.8040
0.8040 TO 0.8077
0.8077 TO 0.8114
0.8114 TO 0.8151
0.5815 TO 0.8187
0.8187 TO 0.0224
0.8224 TO 0.0201
0.8261 TO 0.8298
0.8298 TO 0.8334
0.5334 TO 0.8371
0.8371 TO 0.5408
0.8408 TO 0.8445

n.8445 TO 0.8481
0.8481 TO 0.8518
,.851 TO 0.5555

0.8555 TO 0.9592
0.4592 TO 0.8920

. 28 TO 0.8665
0.8665 TO 0.8702
0.8702 TO 0.5739
0.8739 TO 0.5775
,.3775 TO 0.5812
0.P12 TO 0.9849
0.NY TO P0.8F8
0.888t TO [. 922
0. 8922 TO 0. 8959

5.8959 TO 0 99,
'.89)C TO 0033

0. 98j32 TO 90( 98
V 9M~i TO C' 'o80900 TO 0V91"9
0009 TO . 9143
0 4' TO 0 917M

97' TO 0V ' 6
, 1. 9 .1 TO 0 9253
(1953 TO 0 99291

0i.9290 TO 0.9362
0.9230 TO 0.9363
0.9363 TO 0.9490
0.9400 TO 0.9437

0.7930 TO 0.7987
0.7907 TO 0. 8004
0.8004 TO 0.8040
0.8040 TO 0.8077
0.0077 TO 0.8114
0.0114 TO 0.8151
0.8151 TO 0.8157
0.8187 TO 0.8224
0.8224 TO 0.8361
0.8261 TO 0.8298
0.8298 TO 0.8334
0.8334 TO 0.8371
0.8371 TO 0.8408
5.9408 TO 0.0445
0.8445 TO 0.8481

*............

.. ,.... . . . .

FREQUENCY FOR GENERATIONS 404 TO 803

FREQUENCY FOR GENERATIONS 604 TO 803
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0.8481 TO 0.8518
0.8518 TO 0.8555
0.8555 TO 0.8592
0.8592 TO 0.8628
0.8628 TO 0.8665
0.8665 TO 0.8702 .
0.8-102 TO 0.8739
0.8739 TO 0.8775
0.8775 TO 0.8852
0.6812 TO 0.88109
0.8849 TO 0.8886
0.8886 TO 0.8022
5.8922 TO 0.8959
0.8959 TO 0.8996
0.8996 TO 0.9033
0.9033 TO 0.9069
0 .9 0 6 9 T O 0 .9 10 6 .. .

0.9106 TO 0.9143
0.9143 TO 0.9179

0.9179 TO 0.8216
0.9216 TO 0.9253
0.9253 TO 0.9290
0.82920 TO 0.09326
0.9326 TO 0.9363
0.9363 TO 0.9400
0.9400 TO 0.9437

CONGPATULATIO0NS! YOU HAVE SUCCESSFULLY TPAVEESED THE PERILOUS PATH THROUGH KENO V IIN 5.10908 MINUTES
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6.6.12 Spiral Fuel Assemblies in the LWT Cask

This section contains a truncated sample output file from the evaluation of spiral fuel assemblies

in the LWT cask. The output file is shown in Figure 6.6.12-1.
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Figure 6.6.12-1 Maximum Reactivity Spiral Fuel Assembly Configuration
PRIMARY MODULE ACCESS ADD INPUT RECORD I SCALE DRIVER - 95/93/29 - 09:06:37

MODULE -SAS'5 WILL BE CALLED
LWT w/ HIFAR Mark III Fuel, Accident, Radial - In, Ax:ial - Alternating

Basknet Configuration
Fuel Tube Thick - Min Fuel Tube O0 - Max
SFuel Tube Height - Win Fuel eas elite - lren

Fuel Plate Configuration Fuel Plate Thickneas - Men Fuel Plate Clad Thicknes
Active Fuel Length - Min Fuel Element Height - Nominal
Plate Location - H/SU atio - Mac

Material Description
U235 Fuel Mass - Mae Uranium Weight Fraction - Max

27GROUPNDF4 LATTICECELL
'Material Description for LWT Analysis - DIDO HIFAP. Murk III Fuel
U`ANIIUM 1 DEN=0.4084 1.0 193.0 918235 0.0 92238 15.0 END
AL 1 DEN-0.2957 1.0 293.0 END
AL 2 1.00 293.0 END
H20 3 tEN=-. 9990 1.10 293. 0 END

APBMGLC 0. 9437 3 0 1 5
6011 2 1001 6 8011 2
4 0.5840 END

H20 4 0.4160 293.0 END
PB 5 I.n0 293.0 END
SS304 6 1.00 293.0 END
AL 7 1.00 293.0 END

S13u4 8 1.00 293.0 END
H20 9 DEN=O.0001 1.00 293.0 END
END COMP
SYI'RSLABCELL 0.6342 0.1039 1 3 0.1239 2 END

READ PARA14 TBA=5 TME=90 RUN=YES PLT=NO
GEN=1203 NPG=O-00 END PAP.AM

READ STAPRT XSM=-16.95 1DP=I6.85 1S04=I1.95 YSP=-16.85
ZSM126.67 ZSP=472.14 END START

READ GEOM
UNIT 1
COM-Fueled Annular Sections Tube 1
'Aluminum Inner

CYLINDER 3 1 2.9100 59.0750 0.0D00
CYLINUDER 2 1 2.911 59. 0750 0. 0000
'Fuel Annulus 1
CYLINDER 3 1 3.0994 59.0750 0.0000

CYLINDER 2 1 3.1094 19.0750 0.00
CYLINDER 1 1 3.2133 59.0750 0.9000
CYLINDER 2 1 3.2233 59. 0750 0. 1C0000
'Fuel Annulus 2
CYLINDER 3 1 3.9218 59.0750 0.0000
CYLINDER 2 1 3.9318 59. 0750 0. U000
CYLINDER 1 1 4.0357 59.0750 0.0000
CYLINDER 2 1 4.0457 59.0750 0.0000
'Fuel Annulus 3
CYLINDER 3 1 4.7442 59.0750 0.0000
CYLINDER 2 1 4.7542 59.0750 0.0000
CYLINDER 1 1 4.8581 59.0750 0.nn00

CYLINDER 2 1 4.8681 59. 075' 0. 000CI
'Aluminum Outer

CYLINDER 3 1 5.0700 59.0750 0.0000
CYLINDER 2 1 5.0799 59.0750 0.0000
UNIT 2
COm- 'A'ial Clad Sections Tube 1
'Aluminum Inner
CYLINDER 3 1 2.9100 0.0005 0.0009
CYLINDER 2 1 2.911 0.0005 0.0000
'Clad AxiaI End Piece I
CYLINDER 3 1 3.0994 0.0005 0.0000
CYLINDER 2 1 3.2233 0.0015 0.0000
'Clad Axial End Piece
CYLINDER 3 1 3.9218 0.0005 O. 000
CYLINDER 2 1 4.0457 0.001S 0. 0000
'Clad Axial End Piece 3
CYLINDER 3 1 4.7442 0.0005 0.0000

CYLINDER 2 1 4 .8681 0.0005 0.0000
' Aluminum Outer

CYLINDER 3 1 5.0700 0.0005 0.0000
CYLINDER 2 1 5.0799 0.0005 0.0OOO
UNIT 3
COM=' Fuel Element Tube 1
CYLINDER 3 1 5. 800 59.0763 0.0000C
HOLE 2 0.0000 0.0000 0.0000
HOLE 1 0.000 0.0000 0.C000
HOLE 2 0.0000 0.0000 59.0757
UNIT 4
COM-'Basket Fuel Tube - Fuel Doen Radial Shifted toward 0 Degrees'
CYLI N.DEP 3 1 5.2578 73.0249 04.000
HOLE 3 0 . 0050 0. 0000 C . 0000r
CYLINDER 6 1 5.57510 73.0249 0.o000
UNIT 5
IO-='.Basket Fuel Tube - Fuel Up eadial Shifted tocard 0 Degrees'
CYLINDER 3 1 5.2578 73.0240 0.0000
HOLE 3 0.0000 0.0000 13.0404
CYLINDER 0 1 5.57510 73.0249 0.0000
U N IT '
COM-'Fueled Annular Sectnons Tube 2
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'Aluminum Inner
CYLINER 3 1 2.9100 59.0750 0.0000
CYLINDER 2 1 2. 911 I. DD750 0. 000

Fuel Annulus I
CYLINDER 3 1 3.0994 59.0750 0D0000
CYLINDER 2 1 3.1094 59.0750 9. 9000
CYLINDER 1 1 3.2133 59.0751 0.00,0
CYLINDER 2 1 3.2233 59.0750 0.00DE
'Fuel Annulus 2
CYLINDER 3 1 3.9218 59.0750 0.0000
CYLINDER 2 1 3.9318 59.0750 0D0000
CYLINDER 1 1 4.0357 59.0750 U. 0000
CYLINDE. 2 1 4.0157 59.0750 0 D0000
'Fuel Annus 3
CYLINDER 3 1 4.7442 59.0750 0.0000
CYLINDER 2 1 4.7542 59.0750 0.0000
CYLINDER 1 1 4 .8581 59.0750 0.0:00
CYLINDER 2 1 4 .868E1 59. 0750 0. 0000
'Aluminum Outer

CYLINDER 3 1 5.0700 59.0750 9.0000
CYLINDER 2 1 5.0799 59.0750 0.0000
UNIT 7
COM='AR.:ial Clad Sections Tube 2
'Aluminu Inner

CYLINDER 3 1 2.9100 0.0005 0.0000
CYLINDER 2 1 2.911 0.0005 0.0000
'Clad Axial End Piece 1
CYLINDER 3 1 3. 0994 0. 0005 0. 0000

CYLINDER 2 1 3. 2233 O. 0005 0.50000
'Clad A-wial End Piece 2

CYLINDER 3 1 3.9218 0.0005 0.0000
CYLINDER 2 1 4 5.047 0.0005 0).0000
'Clad Ax ial End Piece 3
CYLINDER 3 1 4.7442 0.0005 0.0000
CYLINDER 2 1 4.8691 0.0005 0.0000
'Aluminum Outer
CYLINDER 3 1 5.0700 0I. 0005 O. 0.:0
CYLINDER 2 1 5.0799 0. 0005 0.0050
UNIT 8
COM=' Fuel Element Tube 2'
CYLINDER 3 1 5.0800 59.0763 0. 0000
HOLE 7 0. 0000 0. 0000 0. 0000
HOLE 0 0.0000 0.5000 0.0005

HOLE 7 0.0000 0.0000 59.0757
UNIT 9
COM='Basket Fuel Tube - Fuel Down
CYLINDER 3 1 5.2570 77.0249 0.0000
HOLE 8 -0.1777 0.0000 0.0000
CYLINDER 6 1 5.57510 73.0249 0.0000
UNIT 10
COM='Basnet Fuel Tube - Fuel Up Rý
CYLINDER 3 1 5.2575 73.0249 0.0000

HOLE 8 -0.1777 0.0000 13.9484
CYLINDER 6 1 5.57510 73.0249 o.O000
UNIT 11
COM='Fueled Annular Sections Tube
'Aluminum Inner
CYLINDER 3 1 2.9100 59.0750 5.0000
CYLINDER 2 1 2.911 59.0750 0.0000
'Fuel Annulus 1
CYLINDER 3 1 3.0994 59.0750 0.0000
CYLINDER 2 1 3.1094 59.0750 0. 0000
CYLINDER 1 1 3.2133 59.0750 0.000
CYLINDER 2 1 3.2233 59.0750 0.0000
'Fuel Annulun 2

CYLINDER 3 1 3.9218 59.0750 0.0000
CYLINDER 2 1 3.9318 59.0750 0.0000
CYLINDER 1 1 4.0357 59.0750 0.0000
CYLINDER 2 1 4.0457 59.0750 0.0000
'Fuel Annulus 3

CYLINDER 3 1 4.7442 5q.0750 0.0000
CYLINDER 2 1 3.7542 59.0750 0.0000
CYLINDER 1 1 4.8581 59.0750 0.0000
CYLINDER 2 1 4.8081 59.0750 0.0000
'Aluminum Outer
CYLINDER 3 1 5. 0700 05. 0750 0. 0000
CYLINDEE 2 1 5.0799 S. 0750 0.0000
UNIT 12
COM14'-A:ial Clad Sections Tube 3
'Al uminum Inner
CYLINDER 3 1 2.9100 0. 000n5 0. 0000
CYLINDER 2 1 2.911 0.0005 0.0000
'Clad A-:.ial End Piece I
CYLINDER 3 1 3.0994 0 0005 0.0000
CYLINDER 2 1 3.2233 0.0005 0.0000
'Clad A:ial End Piece -

CYLINDER 3 1 3.9218 0.0005 0.0000
CYLINDER 2 1 4.0457 0.0005 0.u000
'Clad An%-ial End Piece 3
CYLINDER 3 1 4.7442 0.n000 0.0000
CYLINDER 2 1 4 .681 0. 0005 0. 0000
'Aluminum Outer
CYLINDER 3 1 . 0700 0. 0005 0. 000
CYLINDER 2 1 5.0799 0. 0005 0.t 00-0
UNIT 13
COM=' Fuel Element Tube 3'

Radial Shifted toward 1 D0 Degrees'

adial Shifted toward 100 Degrees'
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CYLINDER 3 1 5.0800 59.0763 0.0000
HOLE 12 0.0i'00 0.000n 0.0000

HOLE I1 0.00C'0 0.0*00 0.J006
HOLE 12 0.0000 0.0000 59.0757
UNIT 14
COM= Basket Fuel Tube - Fuel Down
CYLINDER 3 1 5.2578 73.0249 0.000'

HOLE 13 -0. 0889 -0. 13 0. 000u
CYLINDER 6 1 5.57510 73.0249 0.0000
UNIT 15
COM= 'Basket Fuel Tube - Fuel Up R,

CYLINDER 3 1 5.2578 "3.029 0.000
HOLE 13 -0.0000 -0.1530 13.9411
CYLINDER 0 1 5.57510 73.0249 0.0000

UNIT 16
COM=' Fueled Annular Sections Tube
'Aluminum lnner
CYLINDER 3 1 2.9100 59.0750 0.0000
CYLINDER 2 1 2.911 55.0750 0.,0000
'Fuel Annulus 1

CYLINDER 3 1 3.0994 5.07150 U.U000
CYLINDER 2 1 3.1054 59.750 0 .0000
CYLINDER 1 1 3.2133 50.0750 0.0000

CYLINDER 2 1 3.2233 59.0750 0.0000
'Fuel Annulus 2

CYLINDER 3 1 3.5218 59.0750 0.0O00
CYLINDER 2 1 3.9318 5. 0750 0. 0000

CYLINDER 1 1 4.0357 50.0750 0. 0000
CYLINDER 2 1 4.0457 50.0750 5.0000
'Fuel Annulus 3
CYLINDER 3 1 4.7442 59.0750 0.0000
CYLINDER 2 1 4.7542 59.0750 0.0000
CYLINDER 1 1 4.8581 59.0750 0.0000

CYLINDER 2 1 4.8681 59.0750 0.0000
'Aluminum Outer
CYLINDER 3 1 5.0700 59.0750 0.0000
CYLINDER 2 1 5.0799 59.0750 0. 0000
UNIT 17
COM= 'Auial Clad Sections Tube 4
'Aluminum Inner

CYLINDER 3 1 2.5 100 0. 0005 0. 0000
CYLINDER 2 1 2 .5 11 5.OURs 0.0:00
'Clad Awýial End Piece 1

CYLINDER 3 1 3. 04 0. 0005 0. 0000
CYLINDER 2 1 3.2233 ).0005 0. 0000
'Clad Aiul Esi Piece -

CYLINDER 3 1 2.9218 0.0005 0.C000
CYLINDER 2 1 4.0457 U.u005 0.0000
'Clad Ozuial End Piece 3

CYLINDER 3 1 4.7442 0. 0005 .0000

CYLINtER 2 1 4 .681 0.0005 0. !000
'Aluminum Outer

CYLINDER 3 1 5. 0700 0. 0005 0. 0000

CYLINDER 2 1 5.0799 0.0005 0.0000
UNIT 18
COM=' Fel Element Tube 4'
CYLINDER 3 1 5.0800 59.0763 0.0000

HOLE 17 0..000 0.0000 0.0000
HOLE 16 0.0000 0.0000 0.0006
HOLE 17 0.0000 0.0090 59.0757
UNIT 1 9
COM= 'Basket Fuel Tube - Fuel Down
CYLINDER 3 1 5.2578 73.0249 0.0000
HOLE 18 0.0889 -0.1539 0.0000
CYLINDER 6 1 5.57510 73.0249 0.0000
UNIT 20
COM='Busket Fuel Tube - Fuel Up R.

CYLINDER 3 1 5.2578 73.0249 0.0000
HOLE 18 0.0189 -0.1539 13.9484
CYLINDER 0 1 q .7510 73.0249 .0 'c00o

UNIT 21
_OM= 'Fueled Annular Sections Tube
'Aluminum Inner
CYLINDER 3 1 0.9100 59.0750 0.0000
CYLINDER 2 1 2.511 09.0750 0.0I00
'Fuel Annulus 1

CYLINDER 3 1 3.0994 59.0750 0.0000

CYLINDER 2 1 3. 1094 59.0750 0.0000
CYLINDER 1 1 3.2133 59.0750 0.0000
CYLINDER 2 1 3.2233 50. 9750 0. 0000

'Fuel Annulus 0
CYLINDER 3 1 3.9218 59.0750 0.0000
CYLINDER 2 1 3.5 318 51. 0750 0. 000

CYLINDER 1 1 4 .0357 0.0750 0. 0000
CYLINDER 3 1 4 . r0417 00.0710 F7.5000
'Fuel Annulus 3
CYLINDER 3 1 4.7442 59.0750 0.0000
CYLINDER 2 5 4.7542 50.0750 0. •7•000
CYLINDER 1 1 4.0561 00.0750 0.0000
CYLINDER 2 1 4.0001 10.07050 0.t000
'Aluminum Outer
CYLINDER 3 1 5.10700 59.0750 0.0000

CYLINDER 2 1 5.0799 5 .0750 0.n000
UNIT 22
COM= 'A.1ial Clad Sections Tube 5
'Aluminum Inner

Radial Shifted toward 240 Degrees'

dial Shifted toward

4 S

Radial Shifted toward

ad-a Shifted toward

240 Degrees'

300 Degrees'

300 Degrees'
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CYLINDER 3 1 2.9100 0.0005 0.0000
CYLI NDER 2 1 2. 911 0. (000 0. 00(10

'Clad Aýx-ial End Piece 1
CYLINDER 3 1 3 .09q4 0.005 0.0000
CYLINDER 2 13 2233 0. 0005 0.0000
'Clad Axial End Piece T
CYLINDER 3 1 3.9 218 0. 0005 0.0000
CYLINDER 2 1 4.0457 0.0005 0.0000
'Clad AO-:ial End Piece 3
CYLINDER 3 1 4.7442 0.0005 0.0000
CYLINDER 2 1 4.8681 0.0005 0.0000
'Aluminum DOter

CYLINDER 3 1 0.0700 0.0005 0.0000
CYLINDER 2 1 5.0799 0.0005 0.0000
UNIT 23
COM='Fuel Element Tube 5'
CYLINDER 3 1 5.0800 59.0763 0.000
HRLE 22 0.0000 0.0000 0.0000
RULE 21 0.0000 0.0000 '.0006
HOLE 22 0.0000 0,.0000 59.0757
UN4IT 24
COM='Basket Fuel Tube - Fuel Down
CYLINDER 3 1 5.2578 73.0249 0.000
HOLE 23 0.1777 0.0000 0.0000
CYLINDER 6 1 5.57510 73.0249 0.00
UNIT 25
COM='Ruasket Fuel Tube - Fuel Up
CYLINDER 3 1 5.2578 73.0249 0.000
HOLE 23 0.1777 0.0000 13.9484
CYLINDER 6 1 5.57510 73.0249 0.00
UNIT 26
COM='Fueled Annular Sections Tub
'Alumunum Inner

CYLINDER 3 1 2.9100 59.0750 0.000
CYLINDER 2 l 2.911 59.0750 0.0000
'Fuel Annulus 1

CYLINDER 3 1 3. 0994 59. 0750 0.000
CYLINDER 2 1 3.1094 50.0750 0.000

CYLINDER 1 1 3.2133 59. 0750 0.000
CYLINDER 2 1 3.2233 59.0750 0.000
'Fuel Annulus 2

CYLINDER 3 1 3.9218 59.0750 0.000
CYLINDER 2 1 3.9318 50.0750 0.000
CYLINDER 1 1 4.0357 50.0750 0.000
CYLINDER 2 I 4.0407 509.0750 0. 000
'Fuel Annulus 3
CYLINDER 3 1 4.7442 50.0750 0.000
CYLINDER 2 1 4.7542 59.0750 0.000
CYLINDER 1 1 4.0851 09.0700 0.000
CYLINDER 2 1 4.0681 59.0750 0).,000
'Aluminum Outer

CYLINDER 3 1 5.0700 59.0750 0.000
CYLINDER 2 1 5.0709 5000750 0.000
UNIT 27
COl= 'A`ial Clad Sections Tube G
'Aluminum Inner

CYLINDER 3 1 2. 9100 0. 0005 0. 000
CYLINDER 2 1 2.911 0.0005 0.0000
'Clad Ax.ial End Piece 1
CYLINDER 3 1 3.0004 0.0000 0.11000
CYLINDER 2 1 3.2233 0.0005 0.0000
'Clad Axial End Piece 2
CYLINDER 3 1 3.9218 0.0005 0.0000
CYLINDER 2 1 4 . 0457 0.0005 0. 0000
'Clad Axial End Piece 3
CYLINDER 3 1 4.7442 0.0005 0.0000
CYLINDER 2 1 4(.081 0.0005 0. 0000
'Aluminum Outer
CYLINDER 3 1 5.0700 0.0005 0.0000
CYLINDER 2 1 5. 07 0. 0005 0.0000
UNIT 28
COM=' Fae Element Tube 6'
CYLINDER 3 1 5 .0800 59. 0763 0. 000
HOLE 27 0.0000 0.0000 0.0000
HOLE 26 0.0000 0.0000 0.0006
HOLE 27 0.0000 0.0000 59.0757
UNIT 29
COM= 'Basket Fuel Tube - Fuel Down
CYLINDER 3 1 5.2578 73.0249 0.000
HOLE 28 0.0849 0.1539 0.0000
CYLINDER C 1 5.57510 73.0240 0.00
UNIT 30
COM=''asuset Fuel Tube - Fuel Up
CYLIDiER 3 1 5. 257 73.0240 0.000
HOLE 28 0.0889 0.1539 13.9484

CYLINDER 6 1 5.57510 73.0249 0.00
UNIT 31
COM='Fueled Annular Sections Tub
'Aluminum Inner
CYLINDER 3 1 2.0100 50.0750 0.000
CYLINDER 2 1 2.011 09.1750 0.0000

'Fuel Annulus 1
CYLINDER 3 1 3.0994 50.0750 0.(00

CYLINDER 2 1 3.1004 5. 0750 0.00
CILINDER 1 1 3.2133 59.0750 0.000
CYLINDER 2 1 3.2233 59.0750 0.000

Radial Shifted toward 0 Degrees'

Radial Shifted toward 0 Degrees'
0

00

eE

R0
0

R
0
o

0

0

0

0

0

Radial Shifted toward 60 Degrees'
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'Fuel Annulus 2

CYLINDER 3 1 3.9218 5q.07510 0.0000
CYLINDER 2 1 3.9318 59.0750 0.0000
CYLINDER 1 1 4 .03357 59.0750 0.0000
CYLINDER 2 1 4.0457 9 50750 0.0000
'Fuel Annulus 3
CYLINDER 3 1 4.7442 59.0750 0.0000
CYLINDER 2 1 4.7512 59.0750 0.0000

CYLINIDER 1 1 4.0501 59.0750 0.0000
CYLINDER 2 1 4 .x081 5q.0750 0.0000
'Aluminum Outer

CYLIDER 3 1 5.,700 59. 0750 0. 00000

CYLINDER 2 1 5.0799 59.0750 0.0000
UNIT 32
COM= 7_'Aial --lad Sections Tube 7
'Aluminum Tnner
CYLINDER 3 1 2.9100 0.0005 0.0000
CYLINDER 2 1 2.91 0.,0005 0,0000
'Clad AO:ial End Piece 1
CYLI NDER 3 1 3. 094 0. 0005 0.0000
CYLINDER 2 1 3.2733 0.0005 0.0000
'Clud Axial End Piece 0
CYLINDER 3 1 3.9218 0.0005 0.0000
CYLINDER 2 1 4 .0457 0. 0005 0.0000
'Clad Ax.ial End Piece 3
CYLINDER 3 1 4.7442 0.0005 0.00,00
CYLINDER 2 1 4.8681 0.0005 0.0000
'Aluminum Outer
CYLI 110E.0 3 1 5 . 0700 0. 0:05 0. 090

CYLINDER 2 1 5.079 0. 0005 0.0000
UNIT 33
COM='Fuel Element Tube 7'
CYLINDER 3 1 5. 8000 59.0763 0.0000
HOLE 32 0.0000 0.0000 0.0000
HOLE 31 0.0000 0. 0000 0.0006
HOLE 32 0.0000 0.0(00 50.0757
UNIT 34
COM= 'Basket Fuel Tube - Fuel Deem Radial Shifted toward
CYLINDER 3 1 0.2578 73.0242 0.0000
HOLE 33 -0.0889 0.1539 0.0000
CYLINDER 6 1 5.57510 73.0249 0.0000

UNIT 35
COM='BaskeL Fuel Tube - Fuel Up Radial Shifted toward
CYLINDER 3 1 5.2578 73.0249 0.0000
HOLE 33 -0.0889 0.1529 13.9484
CYLINDER P 1 5.57510 77.0240 0.000
UNIT 30
COM='Ba sRket Bottom Plate Hole
CYLINDER 3 0 1.17 1.2190 0.0000

UNIT 37
COM='BaHsket Bottom Plate
CYLINDER 6 1 15.9400 1.2100 0.0000
HOLE 30 0.0000 0.0000 0.0000
HOLE 30 11. 15Cr 0. 0000 0.0000
HOLE 32 5.5753 0.06567 0. 0000
HOLE 36 -5.0753 9.5507 0.0000
HOLE 36 -11.1506 0.0000 0.0000
HOLE 36 -5.5753 -9.6567 0.0000
HOLE IC 5.0753 -9.6507 0.0000
UNIT 38
COM='BRket Fuel Down'
CYLINDER 3 1 16.7260 73.0249 0.0000
HOLE 4 0.0 ':' C . 0000 0. 0000
HOLE 0 11.1500 0.0000 0.0000

HOLE 14 5.5753 9.6567 0.0000

HrOLE 19 -5.5753 9.0507 0.0000
ROLE 2 : -11. 50E 0.0000 0.000J0
HOLE 29 -5.5753 -9. 567 O.0050
HOLE 34 5.0753 -9.6507 0.0000
CYLINIDER 3 1 10.8466 73.0124 0.0000

UNIT 39
COM= 'Basket Fuel Up'
CYLINDER 3 1 16.72-0 73.0249 0.0000
HOLE 5 0. 0000 0. 0000 0. 0000
HOLE 10 11.1506 0.0000 0.0000
HOLE 15 5.5753 965E7 0.00010

HOLE 10 -0. 5753 0.057 0.0000,
HOLE 25 -11.1500 0.0000 0.0000
HOLE 30 -5.5753 -9.0657 0.0000
HOLE 15 5.0753 -9.0507 0.0000
CYLIIDER 3 1 16.8400 73.0249 0.0000
UNIT 40
COM=',-ask Cait."
CYLINEP 2 1 16. 983 445.4052 0.0000

HOLE 37 0.0000 0.0000 0.001l
HOLE 39 0.0000 0.0000 1.2192
HOLE 37 0.0000 7.400 74. 443

HOLE 38 0 .000 Q 0000 75.4634
HOLE 37 0.0000 c. 0000 148 4885
HOLE 29 0.000 C")L0 1 9 7070
HOLE 27 0.0: 000 7327
HOLE 38 0.0000 510000 23.9518
HOLE 27 0. (1000 '. O)u 10n . 97(9
HOLE 39 0.001 0 0.0c00 '9R.190
HOLE 37 0 .0000 u e00037120211
HOLE 30 0.0000 0. moos 37'.4402
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UNIT 41
COM='Cask Shield Radial Configuration
CYLINDER 3 1 1R.9863 445.46q) 0. "',000
HOLE 40 0'.0000 0.0000 0.0000
CYLINDER 8 1 18.9103 445.4652 0.0000
CYLINDER 5 1 33.4045 445.4002 0.0000
CYLINIDER 0 1 3.51. 9 405.4052 0.0000
CYLINDER 9 1 49.2100 440.4002 0.000

CYLINDER 8 1 49.8183 445.4652 0.OO0

CUOBOID 9 1 4P4q.8183 445.4652 0.0000

UNIT 42
CO-1' LWT Lid
CYLINDER P 1 36.5189 28.5750 0.5994
CYLINDER 9 1 49.8183 28.5750 0.5994
CYLINDER 0 1 49.8182 28.5750 0.0000

CUBOID 9 1 4P49.8183 28.5750 0.0000
UN IT 43
COM='LWT Bottom Weldment
CYLINDER 5 1 26.3525 16.5100I 8.89(00
CYLINDER 8 1 36.5189 26.0706 0.0000
CYLINDER 9 1 49.8183 26.0706 0.0000

CYLINDER 8 1 49.k183 20.0700 0.0000

CUBOID 9 1 4P49.8183 26.6700 0.0000
GLOBAL UNIT 44
COM='LWT Cask '
AR, RA Y 1 -49.8183 -49.8103 0.0000
END GEOM
READ ARRAY
AP-A-1 NUX=1 00UY=1 NUZ=3 FILL 43 41 43 END FILL
E011 ARRAY
READ BOUN0 S ALL-MIRROR EN0D BOUNDS
END DATA

. PROBLEM PARAMETERS

LIB3 27GROUPNDF4 LIBRARY
0x( 9 MIXTURES

MSC 11 COMPOSITION SPECIFICATIONS
IZM 3 MATERIAL ZONES
GE LATTICECELL GEOMETRY
MORE 0 0/1 DO NOT READ/READ OPTIONAL PARAMETER DATA
MSIIN 0 FUEL SOLUTIONS

'* PROBLEM COMPOSITION DESCRIPTION'''

SC UPRAN.IUUM STANDARD COMPOSITION
Kp. . 1 M IXTURE NO .

VF 1.€_00)00 VOLUME FRACTION

R0TH 0.4084 SPECIFIED DENSITY
NEI 1 NO. ELEMENTS
ICR I 3/1 MIXT URE/COMPOU0D
TEMP 293.0 DEG KELVIN

92000 1.00 ATOM/MOLECULE
92235 85.000 WTI

02230 15.000 WT%

EIJI

SC AL STANDARD COMPOSITION
1-': 1 MIXTURE Nn.
VF 1.0000 VOLUME FRACTION
ROTH 0.2957 SPECIFIED DENSITY
NE0 I NO. ELEMENTS
ICP 1 0/1 lMIXTURE/COM4POUNID
TEMP 293.0 DEG KELVIN

13027 1.00 ATOM/MOLECULE

EN01

SC AL STANDARD COMPOSITION
1'. 2 MIXTURE N1.
VF 1. 0000 VOLUME FRACTION

OTH 2.7020 THEORETICAL DEITY
NEI 1 NO. ELEMENTS
ICP I 0/I MIXTURE/COMPOUND
TEMP 293.0 DEC KELVIIN

13027 1.00 ATOM/MOLECULE

END

SC H20 STANDARD COMPOSITION
MX 3 MIXTURE NO.
VF 1. 0000 VOLUME FRACTION
6OTH 0.9098 SPECIFIED DENSITY
NED 2 NO. ELEMENTS
ICR I 0/I MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATONSMOLECULE
0016 1.0u ATOM/MOLECULE

END

SC ARBMGLC STANDARD COMPOS4ITTION
M.. 4 MI20TURE 1O.
VF 0.5840 VOLUME FRACTION
ROTH 0.9437 SPECIFIED DENSITY
NEL 3 NO. ELE!4EUTS
ICP 1 0/1 MIETUFE/COMPOUND

6012 2.00 ATOMS/MOLECULE
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1001 6.00 ATOMS/MOLECULE
8016 2.00 ATOMS/MOLECULE

END

SC H20 STANDARD COMPOSITION
•'X 4 MIXTURE JO.
VF U. 416(0 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY

NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTUpE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

SC PRH STANDAP D COMPOSITION
KM'. 5 MIXTURE NO.

VF 1. SIlS VOLUME FRACTION
ROTH 11.3440 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/I MIXTURE/COMPOUND
TEMP 293.0 D'EG KELVIN

02000 1.00 ATOM/MOLECULE
END

SC 22304 STANDAR D COMPOSITION
IT..: 6 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 7. 9200 THEORETICAL DENSITY

NEL 4 NO. ELEMENTS
ICP 0 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

24304 19.000 WTR
25055 1.000 WT%
26304 69.500 WT%
28304 9S. 50 WT*

END

SC AL STANDARD COMPOSITION
MX 7 MIXTURE NE.
VF 1.0000 VOLUME FRACTION
ROTH 2.7020 THEORETICAL DENSITY

NEL I NO. ELEMENTS
ICP 1 0)/1 MIXT'URE/COMPOUND
TEMP 293.0 DEG KELVIN

13027 1.00 ATOM/MOLECULE
END

SC SS304 STANDARD COMPOSITION
MX 8 MIXTURE NO.
VF I . 0000 VOLUI4E FRACTION
ROTH 7. 9200 THEORETICAL DENSITY
NEL 4 NO. ELEMENTS
ICP 0 0/1 MIXTURE/COMPOUND
TEMP 203.0 DEG KELVIN

24304 19.000 WTS
15055 2.000 WT%

26304 69.500 WT%
263D-4 9.500 WT%

END

SC H20 STANDARD COMPOSITION
M' 9 MIXTURE 110.
VF 1.0000 VOLUME FRACTION

ROTH 0.0001 SPECIFIED DENSITY
IJEL 2 NO. ELEMENTTS
IC F 0 /1 MIXTUFE/COMPOUUD
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
1 0 F 1. 00 ATOM/MOLECULE

El [,

.... PROBLEM GEOMETERY "..

CTP S'IfIMSLASCELL CELL TYPE
PITCH 0.6342 CM CENTER TO CENTER SPACING
FUELOD (. 1039 CM FUEL DIAMETER OR SLAB THICKNESS
MFUEL 1 MIXTURE N'. OF FUEL
I1-40[ 3 MIXTURE NO. OF MODERATOR
CLADOD 0.1239 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE 110. OF CLAD

ZO1E SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE 1 IS FUEL
ZONE 2 IS CLAD
ZONE 3 Is MOD
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LWT W/ HIFAR MARK III FUEL, ACCIDENT, RADIAL - INl, AX'•IAL - ALTERNATING

... .......... DATA LIBRARY INFORMATION .......

" UNIT VOLUME

NUMBER DATA SET NAME NAME UNIT FUNCTION

P9 M:\scale43\DATALIB\FT89F001 STANDARD COMPOSITION LIBRARY

85 "2 M:\scale43\DATALIB\FTB2F001 CROSS SECTION LIBRARY

11 K:\HJP\LWT\ANSTO\CriL\HIFAR Mark IIIvl.l\Ac SHORT CROSS SECTION LIBRARY

... 90 K:\HJP\LWT\ANSTO\CritLHIFAR Mark II I_vl.l\Ac INPUT DATA DIRECT ACCESS

". * STANDARD COMPOSITION LIBRARY DATA

... UNIT SNUSBER : 89

". "DATASET NAME : M:\scale43\DATALIB\FT89F001

." LRBPAPYf TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY

".E 637 STANDARD COMPOSITIONS, 490 NUCLIDES

90 ELEMENTS WITH VARIABLE ISOTOPIC ,ISTRBUTIONS.

CREATI ON DAUE: F/3S/95

"" " CROSS SECTION LIBRARY DATA

* - UNIT NUMBER : 92

*. D;ATASET .AllE : M:\scale43\DATALIB\FTS2F001

.. " LIBR/RY TITLE: SCALE 4.2 - 27 GROUP NEUTROU GROUP LIBRARY
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"* BASED ON ENDF-B VERSION 4 DATA

.. " COMPILED FOR NRC 1/27/89

... LAST UPDATED 'e6/12/94

.. •L.M.PETRIE - ORIlL

MIXING TABLE

ENTRY
1
2
3
4
5
6
7
8
9
£0
11
12
1 3
1 4
1 5
16
17
18
19

MIXTURE

3

i7

3
4

9
4

6

9

R

ISOTOPE
92235
92238
130227
13'1:27
13027
1001
1001

1001
801 6
8019

8 0 1 f
6012

82000
24304
24304
?5055
25055
26304
26304
28304
29394

NUMBER DENSITY
8.89418E-04
1.54974E-04
B.5B9980E-03

6. 03u66E-02
6. 0306GE-02
6.68762E-02
5.988S0IE-02
6.68896E-O0
3.34381 E-02
2.45894E-02
3.34448E-06
1.07014E-02
3.79690E-02
1.74286E-02
1. 74286E-02
1. 73633E-03
1.73E33E-03
5.93579E-02
5.93579E-02
7. 72070E-03
7.720700-03

NEW IDENTIFIER
1092235
1092238
1013027
2013027
7013027
3001001
400101)1
901001

3008016
4008016
49008059

400-16012
5082000
6024394
9924304
6025:55

8025055
6026304
8026304
6028304
80283094

VOLUME FPACTION OF FISSILE MATERIAL IS THE CORE= 3.89437E-03

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTPIBUTION IN A CUBOID DEFINED BY:
+X= 1.68500E+01 -X--1.68500E+I1 +Y=-I.68500E+O1 -Y= 1.68500E+01 +Z= 4.72140E+02 -Z=

2.66
7 0

0E+01
THE FLAG TO START NEUTRONS IN THE PEFLECTOR WAS TURNED OFF

0.72350 MIIUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME 0S 0.80000 MINUTES.

0
NAC International 6.6.12-10
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GENERATION
GENERATION K-EFFECTIVE

0E6O MESSAGE NUMBER K5-132
I 7.09889E-01

KENO MESSAGE NUMBER K5-132
2 7.07974E-OI

KENO MESSAGE NUMBEP K5-132
3 7.28123E-01
4 6E99889E-01
5 '7.45916E-01

7 7.24359E-_1
7 7.18195E-01
8 7.14250E-01
9 7. 20630E-R1

iS 7.14943E-0I
11 7.40037E-01
12 7.51910E-01
13 7.06498E-l1
14 7.52905E-0I1
15 6.88658E-0l
16 7.37354E-1l
17 7.21124E-O1
18 7.52855C-01
19 7.21886E-01
20 7.15441E-01
21 7.45817E-1I
22 6.99200E-01
23 7.23050E-01
24 7.03529E-01
25 7. 51812E-01
20 0. 72410E-1l
27 7.41152E-01
28 6.84907E-01
29 7.2803E-0I
30 7.74032E-0S
31 7.44023E-01
32 7.49356E-l0

33 7.3i9909E-l0

34 7.15723E-0l
35 7.13413E-O1
36 7.56703E-01
37 7.348K2E-S0
38 7.94"97E-01
39 7.23460E-Si
40 7. 30755E-01
41 7.34901E-01
42 7.399356-01
43 7.48304E-01
44 7.07041E-Sl
45 7.17662E-01
46 7.2593RE-01
47 7.47779E-SI
48 7.16671E-i1
49 7.05373E-_1
50 60.33529E-01
S1 7.34499E-Si
12 7.99665K-SI
53 7.51152E-01
54 7.31311E-01
55 7.07615EK-I

ELAPSED TIME
MINUTES

WARNING .... ONLY
8.11833E-01

WARNING .... ON LY
p.05500E-01

WARNING .... ONLY
N.09167E-01
0.12833E-O0
8. 16500E-01
b.2,167E-01
8.23833E-01
J.27500E-01
+.31167E-01
8.34833E-01
0.28500E-01
8. 42167E-01
4.45833E-01

8.49500E-01
8.53167E-0I
8.56833E-01
8.60500E-01
8. 63167E-01
0.66833E-01
8.70500E-01
8.74167E-01
E.77833E-OS
8.981500E-01
8.85167E-O0
8.98833E-01
8.92500K-S0
8.96167E-01
8.99833E-O0
9.03500E-01
9.07167E-S1
9.10833E-01
9.13500-O01
9.17167E-01
9.20833E-SI
9.25500K-O0
9.28167E-01
9.31833E-O1
9.35500E-01

.39167K-O1
9.42833E-01
9.46500E-01

q.49167E-il
.92833E-OS

6500E-0S
9.60167EK-0
9.63833E-S0
9.68500E-01
9.71167E-01
9.74833E-01
9.78500E-01
9.82167E-O1
9.85833E-O1
9.89500E-01
9.93107E-01
9.99833E-O0

5.71767E+00
5.72233E+00

72, 683E+ I0
5.73233E+00
5. 73600E+00
5.73967E+00
5. 74 6C0 E+ 00
5.75067E+U0
5.75800+E00
0.70167EKO0
5 .700176+00

5.77167E+.0
5.77533E+00
5.7 8000 E+KO

7 .7 3 +33E+0)
5.79000E+00
5.79467E+0O
5.00017E+00
5.-0550E+00

AVERAGE AVG K-EFF MATRIX
K-EFFECTIVE DEVIATION F-EFFECTIVE

791 INDEPENIDENT FISSION POINTS WERE GENEKATED
1.000OOE+0O 0.0005E+060 O.OO00OE+-O

791 INDEPENDENT FISSION POINTS WERE GENERATED
I. 0000E6 +00 0. 900006-O0 0. ('000OE+00

418 INDEPENDENT FISSION POINTS WERE GENERATED
7.28123E-OS1 0.00006E+00 0. 00000E+00
7.14006E-01 1.41169E-02 0.0000E+-00
7.24642K-OS 1.340026-32 0.00000K-SU
7.24572E-01 S .47566E-03 0.0090060E0

7.23296E-OS 7.44978E-03 0.00000E+00
7.21789E-01 6.2678E7-03 0.00005E+00
7.21623E-01 5.29899E-03 O.00000E+O0
7.20788E-O0 4.66441E-03 0.0U000E+00
7.22927E-01 4.63641E-03 0.00000+E00
7.25825E-01 5.05936E-03 O.O0000E+00
7.24068E-O0 4.90206E-03 0.00000E+00
7.26471E-0S 5.07915E-03 5. 00000E+50
7.23562E-01 5.50259E-03 0.00000E+00
7.24547E-01 5.18969E-03 0.00006E+0O
7.24319E-01 4.83673E-03 0.00000E+00
7.26102E-01 4.66318E-03 0.04000E+00
7.25854E-01 4.574896-03 O.OOOOOE+O0
7.25276E-01 4.35182E-03 0.00000E+00
7.26357E-01 4.25600E-03 0.O0000E+O0
7. 25000E-01 4.25901E-03 0. 00000E+00
7.24907E-01 4.05295E-03 0.00000E+00
7.23935E-01 3.98463E-03 0.00000E+00
7.25147E-01 3.99570E-03 0.O00000E+00
7.22950E-01 4.41175E-03 0.00006E+00
7.23678E-01 4.29379E-03 0.00000E+00
7.22187E-01 4.38657E-03 0.00006E+00
7.23691E-01 4.48106E-03 0.O0000E+00
7.24060E-oS 4.33370E-03 5.0010I0E+00
7.24780K-OS 4.243116-03 0.000006+00
7.25599E-01 4.18031E-03 0.0000E+O0
7.26063E-01 4.069786-03 0.0000E+00
7.25740E-01 3.95376E-03 0.000000E+u
7.25367EK-O 3.85024E-03 0.0000-E+00
7.26347E-01 3.861526-03 0.00006E-00
7.26591E-01 3.757806-03 0.00000E+00
7.28483E-01 4.11295E-03 0.00000EKSU
7.28348E9-0 4.00243E-03 o.000OE6+00
7.28411E-01 3.89620E-03 0.000006+00
7.28578E-01 3.79863E-03 0.00000E+00
7.28862E-01 3.71331E-03 0.o0nn0E+00
7.29336E-01 3.65253E-03 0.00006E+00

7.29043E-01 3.57650E-03 O.00000E+00
7.28778E-01 3.50235E-03 0.00000E+00
7.28714E-01 3.42244E-03 0.00C006E+00

7.29138E-01 3.372246-03 0.00006E+00
7.28867E-01 3.30923E-03 0.00000E+00
7.28367E-01 3.27641E-03 0.000000E+0O
7,27641E-01 3.28852E-03 0.00000E+00

7.27781K-OS 3.22375E-03 0.00000E+00
7.27419E-01 3.17932E-03 0.00000+0E+0
7. 278846 -01 3.150q9E-03 0. 0000E6+05
7.27950-O01 3.09043E-03 0. 00000E+60
7.27570E-01 3.05529E-03 0.O0000EUO

MATRIX 6-EFF
DEVIATION

0. 00000E+00

0. 00000E+00

0. 00000E+00
0. 00000E+00
0. 00000E+00
0. uu00E+U0

0. 00000E+00
0. O0000E+00

O. C0001E+00
0.01)000E+n0
0. 00000E6 00
0.000006E+0
0. 00006E+00
u. O00500E+0
0. 0000E+00

0. 00000E+00
O. 00006E+O0
0. 0OnOOE6+0
0.0O00006+00

0. 00000E+00
0. O0006OE+00
0. 00006E+00

0. 0000E+00

0. 000006400
4.080000K-(OS
9.99000609+O
0.500006-500
0.00000E-00
0. 000OSE+00
0. 000000E+0
0. 00006E+09
0. 0000069E0
0. 0000KE+SO

0.0O00006+090. 00000+E00O. 000CE+(80

0.O00006E+0

S. 000006+ 00
0. 0000E+00

0. O000006+90O.0OOOOE+0O
. O00006E+0O

0.OOOOE+06O
O. 00000E+80

0. 00006E+00
n. OOOOE+310 0
0. 00000E+00

0. 00000E+000 . O000'E+00

0.0O0000K-OS
0.0O00006+500. 00000E+00

O.0O0000E-00
0. 050000E+00

0,. 000006E + 0)

0U. 0800O8E+00

0. 000006E+0

0.09000-0E+0000000E+00
0. 00000g+00
,. 0 Oo0SE+O0

0. 10000E+00
0.0000CE+00

0. 00000E+O0
0. I0000-00
0. 0000-E+00
0. 00000EK00
0. O00006E+O0
0. 00000E+O

0. 00000OE+0
j0.0006* '00

1185
1184
1107
1180
1189
1190

1191
1192
1193
1194
1105

1196
1197
1198
1109
1200
1201
1202
12,3

7 .3458E-Ol
7.7r993E-01

7.277E-01

7.362E-01
6.99317E-01
7 45434E-01

7.320K-OS

7 uuS02E-01
7.01500E-01
7 14325E-01

7.3 7161E-1) 17.54176E-0C

7.13691E-01
7.17434E-01
7.40003E-51
7.10163E-01
7 ,40547E-01
0.8 0 67 E0-01
7.42750E-01

7.26398E-01
7.26441E-O0
7. 26 45E-01
7.26452K-OS

7.26424E-01
7.36440E-01
7.26449E-I1
7.26425E-01
7.26404E-01
7. 26394 E-01
7.20403E-01
7.26426K-OS
7.26416K-OS
7.264006-01
7.264276E-01
7.26408E-01
7.26430E-01
7.26392-S01
7.2640EK-01

6.71494E-04
6.72266E-04
G.7 18 52E 1-)4
6.71289E-04
6. 71304E-04
6.709296-04
6.70391E-04
6.70174E-04
6.69938E-04
6.69452E-04
6.00997E-04
6.68802E-04
6.68327E-04
6.67810E-04
6.67519E-04
6.67016E-04
6.66564E-04

6.67099E-04
5.156662E -04

0. 000006+00
0.00000E+00
0.00000 E6+00
0.050006E+50

O.O00006E+00
0. 0000E+ 00

0.8000006E+09O

0. 000006+oo
2. O0000E+00
0.00000E + 00
0. 0000KOES0
0. 00000E+.0
0. 0OOOE+00
5.800000E+-0
0. 080''300-E+00
0.00u0006-00
0.0000OOE00
0.0 0 A000E:+00

KENO MESSAGE NUMBER K5-123

NAC International

EKECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NU14BER OF GENEPATIONO.
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LIFETIME = .12919E-04 + OR - 1.S4808E-07 GENERATION TIME
NU BAR = 2.41917EQ00 + OR - 7.72712E-Or AVERAGE FISSION GROUP

ENERGY (EV) OF THE AVERAGE LETHARGY CAUSING FISSION

NO. OF INITIAL
GENERATIONS AVERAGE 67 PER CENT

OF
SKIPPED K-EFFECTIVE DEVIATION CONFIDENCE INTERVAL CONF

HISTORIES

= 8.97425E-05 + OR - 1.0P69.E-07
- 2.45962E+01 + OR - 2.74778E -03
= 3.03840E-02 + OR - 7.72864E-05

95 PER CENT 99 PER CENT

IFDENCE INTERVAL CONFIDENCE INTERVAL

10

12

17

22

27

32

37

42

47

52

57

1127

1132

1137

1142

1147

1152

1157

1162

1167

1172

01.72640

0.72643

0.72(41

0.72641

0.72642

0.72643

0.72643

0.72644

0. 72 643

0. 72 641

0.72643

0.72643

0. 72Y4 6

0.72643

0.72040

0.72632

0.72630

0. 72636

0. 72037

0. 72607

0.72554

0.72634

0.72825

0.72781

0.72812

0.72726

0.72760

0. 72818

0.72670

"OR - 0.00067

" OR - 0.00067

" OR - 0.00067

" OR - 0.00067

+ OP - 0.00007

+ OR - 0.00067

+ OR - 0.00067

+ OR - 0.00067

+ OR - 0.00067

" OR - 0.00067

+ OR - 0.00067

+ OR - 0.00067

+ OR - 0.00067

4 OR - 0.00068

" OR - 0.0000r8

" OR - 0.00068

+ OR - 01.00006

+ OR - 0.00068

+ OR - 0.00068

0.72574 TO 0.72707

0.72576 TO 0.72709

0.72574 TO 0.72708

0.72574 TO 0.72708

0.72575 TO 0.72709

0.72576 TO 0.72710

0.72576 TO 0.72710

0.72577 TO 0.72711

0:1.7257C TO 0.72710

0.72574 TO 0.72708

0.72576 TO 0.72710

0.72576 TO 0.72710

0.72057 TO 0.72714

0.72575 TO 0.72710

0.72572 TO 0.72708

0.72564 TO 0.72700

0.72562 TO 0.72690

0.72568 TO 0.72704

0.725t9 TO 0.727015

0.72352 TO 0.72862

0.72302 TO 0.72807

0.72368 TO 0.72901

0.72556 TO 0.73095

0.72493 TO 0.730C9

0.72531 TO 0.73093

0.72420 TO 0.73033

0.72433 TO 0.73507

0.72473 TO 0.73102

0.72293 TO 0.73047

0.72507 TO 0.72774

0.72509 TO 0.72776

0.72507 TO 0.72775

0.72508 TO 0.72775

0.72508 TO 0.72776

0.72509 TO 0.72777

0.72509 TO 0.72777

0.72510 TO 0.72778

0.72509 TO 0.72777

0.72507 TO 0.72775

0.72509 TO 0.72778

0.72508 TO 0.72778

0.72511 TO 0.72781

0.72508 TO 0.73778

0.72504 TO 0.7277C

0.72497 TO 0.72768

0.72494 TO u.72706

0.72500 TO 0.72773

0.72500 TO 0.72774

0.72097 TO 0.73117

0.72050 TO 0.73059

0.72101 TO 0.73168

01.72286 TO 0.73364

0.72205 TO 0.73356

0.72250 TO 0.73374

0.72114 TO 0.73339

0.72106 TO 0.73415

0.72129 TO 0.73506

0.71917 TO 0.73423

0).7244': TO 0,.72841

0.72442 TO 0.72843

0.72441 TO 0.72841

0.72441 TO 0.72842

0.72441 TO 0.72843

0.72442 TO 0.72844

0.72442 TO 0.72844

0.72443 TO 0.72845

0.72442 TO 0.72844

0.72440 TO 0.72842

0.72441 TO 0.72045

0.72441 TO 0.72845

0.72444 TO 0.72e49

0.72440 TO 0.72845

0.72437 TO 0.72043

0.72429 TO 0.72835

0.72420 TO 0.72834

0.72432 TO 0.72841

0.72432 TO 0.72842

0.71842 TO 0.73372

0.71798 TO 0.73311

0.71834 TO 0.73434

0.72017 TO 0.73C34

0.71917 TO 0.73644

0.71969 TO 0.73656

0.71007 TO 0.73645

0.71778 TO 0.73742

0.71784 TO 0.73851

0.71540 TO 0.73800

NMIBER

1200000

1199000

1198000

1197000

1196000

1195000

1194000

1193000

1192000

1191000

1180000

1181000

1176000'

1171000

1166(000

1161000

1156000

1151000

1146'000

76000

71000

06000

61000

56000

51000

460(00

41000

36000

3100')

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

" OR

- 0.00255

- 0.00252

- 0.00267

- 0.00270

- 0.00288

- 0.00281

- 0.0030F

- 0.00327

- 0.00344

- 0.00377

NO. OF INITIAL
GEN3ERATIONS

OF
SKIPPED

HISTORIES

1177

11U2

11q7

1192

11A7

AVERAGE

K-EFFECTIVE

0.72557 + OR

0.72724 4 OR

0.7227) , OR

0.72436 + OR

0.72443 + OR

07 PEP. CENT 95 PER CENT

DEVIATION CONFIDENCE INTERVAL CONFIDENCE INTERVAL

- 0.00410

- 0.00502

- 0.00542

- 0.00676

- 0.01020

0.72142 TO 0.72973

0.72222 TO 0,.73227

0.71737 TO 0.72020

0.71759 TO 0.73112

0.71405 TO J.'3481

0,.71720 TO 0.73380

0.71719 TO 0.73729

0.71195 TO 0.73320

0.71083 TO 0.73789

0.70307 TO 0.74510

99 PE6 CENT

CONFIDENCE INTERVAL

0.71310 TO 0.73805

0.71217 TO 0.74232

0.70054 TO 0.73903

0.7040t TO 0.74465

0.093:0 TO 0.75550

NUMBER

21000

160(,0

11(005

C0,00
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PLOT OF AVERAGE K-EFFECTIVE BY GENEPATION RUN.
THE LINE REPRESEIJTS K-EFF = 0.7264 + OH - 0.0007 WHICH OCCURS FOR 1203 SES'EPATIOGJS RPUl.
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PLOT OF AVERAGE K-EFFECTIVE BY GENERATIONI SKIPPED.
THE LINE REPRESENTS K-EFF = 0.7264 + OR - 0.0007 WHICH OCCURS FOR 3 GENERATIONS SKIPPED.
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FREQUENCY FOR GENERATIONS 4 TO 1203
0.6386 TO 0.6415
0.6415 TO 0.6444
0.6444 TO 1).6472
0.6472 TO 0.6501
0.6501 TO 0.6530
0.6530 TO 0.6550

0.6558 TO 0.6587
0.6587 TO 0.6616
0.6616 TO 0.6644
0.6644 TO n.6673

0.6673 TO 0.6702
0.6702 TO 0.6730
0.6730 TO 0.6759
0.6759 TO 0.6788
0.6788 TO 0.6816
0.6816 TO 0.6845
0.6845 TO 0.6874
0.6874 TO 0.6902
0.6902 TO 0.6931
0.6931 TO 0.6960
0.6960 TO 0.6988
0.6988 TO 0.7017
0.7017 TO 0.7045
0.7045 TO 0.7074
0.7074 TO 0.7103
0.7103 TO 0.7131
0.7131 TO 0.7160
0.7160 TO 0.7189
0.7189 TO 0.7217
0.7217 TO 0.7246
0.7246 TO 0.7275
0.7275 TO 0.7303
0.7303 TO 0.7332
0.7332 TO 0.7361
0.7361 TO 0.7389
0.7389 TO 0.7418
0.7418 TO 0.7447
0.7447 TO 0.7475
0.7475 TO 0.7504
0.7504 TO 0.7533

0.7533 TO 0.7561
0.7561 TO 0.7590
0.7590 TO 0.7619
U.7619 TO 0.7047
01.7647 TO 0.7676
0.7676 TO 0.7705
0.7705 TO 0.7733
0.7733 TO 0.7762
0.7762 TO 0.7791
0.7791 TO 0.7819
6.7819 TO 0.7848
0.7848 TO 0.7877
0.7877 TO 0.7905
0.7905 TO 0.7934
0.7934 TO 0.7963

NAC International 6.6.12-17



NAC-LWT Cask SAR
Revision 43

January 2015

0.6396 TO 0.6415

0.6415 TO 0.6444
0.6444 TO 03.r47-
0.6472 TO 0.6501
0.65C81 TO 0.6530

0.6530) TO 0.655E
0.6558 TO 0.6587
0.6587 TO 0.6616
0.6116 TO 0.6644
0.6644 TO 0.6673
0.6673 TO 0.6702
0.6702 TO 0. 730
0.6730 TO 0.6759
0.6759 TO 0.6788
0.6788 TO 0.6316
0.6816 TO 0.6845
0.6845 TO 0.6874
0).6874 TO 5.66902
0.6902 TO 0.6931
0.6931 TO 0.6965
0.6960 TO O.0988
0.6988 TO 0.7017
0.7017 TO 0.7045
0.7045 TO 0.7074
0.7074 TO 0.7103
0.7103 TO 6.7131
0.7131 TO 0.7160
0.7160 TO 0.7189
0.71E9 TO 0.7217
0.7217 TO 0.7246
0.7246 TO 0.7275
0.7275 TO 0.7303
0.7303 TO 0.7332
0.7332 TO 0.7361
0.7361 TO 0.7369
0.7389 TO 0.7418
0.7418 TO 0.7447
0.7447 TO 0.7475
0.7475 TO 0.7504
0.7504 TO 0.7533
0.7533 TO 0.7561
0.7561 TO 0.7590
0.7590 TO 0.7019
0.7019 TO r,.7647
0.71047 TO 0.7576
0.7676 TO 0.7705
0. 7705 TO 0.7733
0.7733 TO 0.7762
0.7762 TO 0.7791
0.7791 TO 0.7619
0.7819 TO 0.7848
0.7848 TO 0.7877
0.7877 TO 0.7905
0.7905 TO 0.7934

0.7934 TO 0.7963
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0.6386 TO 0.6415
0.6415 TO 0.6444
0.C444 TO 0-6472
0.6472 TO 0.6501
0.6501 TO 0.6530
0.6530 TO 0.6558
0.6558 TO 0.6587
,.6587 TO 0.6616
0.0616 TO 0.6644
0.6644 TO 0.6673
0.6673 TO 0.6702

0.6702 TO 0.6730
0.6730 TO 0.6759
n.6759 TO 0.6788
0.6788 TO 0.6816
0.6816 TO 0.6845
0.6845 TO 0.6874
0.6874 TO 0.6902

0.6902 TO 0.6931
0.6931 TO 0.6960
0.6960 TO 0.6988
0.6988 TO 0.7017
0.7017 TO 0.7045
0.7045 TO 0.7074

0.7074 TO 0.7103
0.7103 TO 0.7131
0.7131 TO 0.7160
0.7160 TO 0.7189
0.7189 TO 0.7217
0.7217 TO 0.7246
0.7246 TO 0.7275
0.7275 TO 0.7303
0.7303 TO 0.7332
0.7332 TO 0.7361

0.7361 TO 0.7389
0.7389 TO 0.7418
0.7418 TO 0.7447
0.7447 TO 0.7475
0.7475 TO 0.7504
0.7504 TO 0.7523
0.7533 TO 0.7561
0.7561 TO 0.7590

0.7590 TO 0.7619
0.7C19 TO 0.7(47
0.7647 TO 0.7676
0.7676 TO 0.7705
0.7705 TO 0.7733
0.7733 TO 0.7762

0.7762 TO 0.7791
0.7791 TO 0.7819
0.7819 TO 0.7848
0.7848 TO 0.7877
0.7877 TO 0.7905
0.7905 TO 0.7934

0.7934 TO 0.7963
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0.6386 TO 0.6415
0.6415 TO 0.6444
0.c444 TO 0.6472
0.6472 TO 0.6501
0. 6501 TO 0.6530
0. 6530 TO 0.655P
0.655E TO 0.0567
0.6587 TO 0.6616
0.6016 TO 0.6644
0.6644 TO 6.6673
0.6673 TO 0.67)2
0 C.702 TO 0.6730
0.6730 TO 0.6759
0.6759 TO 0.6768
6.6788 TO 0.6816
o.6816 TO 0.6845
0.6845 TO 0.6874
0.6874 TO 0.6902
0. 6902 TO 0. 6931
0.6931 TO 0.6960
0.6960 TO 0.6986
0 .6988 TO 0.7017
0.7017 TO 0.7045
0.7045 TO 0.7074
0.7074 TO 0.7103
U.7103 TO 0.7131
0.7131 TO 0.7160
0.7160 TO 0.7189
0.718q TO 0.7217
0.7217 TO 0.7246
0.7246 TO 0.7175
0.7275 TO 0.7303
0.7303 TO 0.7332
0.7332 TO 0.7361
0.7361 TO 0.7389
0.7389 TO 0.7418
0.7418 TO 0.7447
0.7447 TO 0.7475
0.7475 TO 0.7504
0.7504 TO 0.7533
0.7533 TO 0.7561
0.7561 TO 0.7590
0.7590 TO 0.7619
r,.7619 TO 0.7F47
0.7C47 TO 0.7676
0.7676 TO 0.7705
0.7705 TO 0.7733
V.7733 TO 0.7762
0.7762 T00.7791
0.7791 TO 0.7861
0.7819 TO 0.7848
0.7848 TO 0.7877
01.7A77 TO 0.7905
0.7905 TO 0.7q34
0.7934 TO 0.7963
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6.6.13 MOATA Plate Bundles in the LWT Cask

This section contains a truncated sample output file from the evaluation of MOATA plate

bundles in the LWT cask. The output file is shown in Figure 6.6.13-1.
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Figure 6.6.13-1 Maximum Reactivity MOATA Plate Bundle Configuration
PRIMARY MODULE ACCESS AND INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37 1

MODULE C3AU25 WILL St CALLED
LWT w/ MOATA Mark 1 Fuel, Accident, Radial - In, Aý,ual - Alternating

Basket Configuration
Fuel Tube OD - Nominal Fuel Tube Height - Min
Fuel Tube Thuc, - Mis Fuel Sase Flace - Min

Fuel Plate Contiguration
Fuel Plate Width - Max:' Fuel Plate Thickness - Nominal

Clad Thickness - Min
Active Fuel Wudth - Max Active Fuel Length - Nominal

Fuel Element Height - Min
Spacer/Assembly

Plate Spacer Thickness- Max
* Side Plate Thickness - Nominal Side Plate Width - Nominal

Material Description
U-235 Fuel Mass - Max Uranium Weight Fraction - Max

-7GROUPNTDF4 LATTICECELL
'Material Description for LWT Analysis - MOATA Mark II Fuel

UPANIUM I DEN=0.3093 1.0 293.0 92235 92.0 92238 08.0 END
AL I DEN=0.7717 1.0 293.0 END
AL 1 1.00 293.0 END
H80 3 DEN=0.9998 1.00 393.0 END
ARBMGLC 0.9437 3 0 1 0

1012 2 1001 6 8016 2
4 0.5840 END

H20 4 04160 293.0 END
PB 5 1.00 293.0 END
SS0334 C I ro: 293.0 END
AL 7 1.00 293.0 END
SS304 8 1.00 293.0 END
Ht'0 9 DEN=0. 0001 1.00 293.0 END
END COMP
S'O49MSLABCELL 0. 3832 0.1832 1 3 0.2032 2 END

READ PAPAM4 TBA-5 TME=90 RUN-YES PLT=NO
GEN=1023 INPG-10Ol END PAP.AM

READ START XSM=-16.85 XSP=16.85 YSM=16.85 YSP=-I6.85
ZlM=26.67 ZSP=472. 14 END START

READ GEOM
UNIT 1
COM-' Fuel Plate'
CUBOID 1 1 200.0916 ?P3.6608 58.4200 0.0000

CUB-DID 1 I F0.1O 2F 3.82-1 56.4200 0.0000
CUBOID 3 1 2F0.1916 2P3.9334 58.4200 0.0000
UNIT 2
COM= 'Cavirt Muterial Replacement - Side Plate'
CUBOID 3 1 2F0.3175 2P3.9334 58.4-00 0.0000
UNIT 3
COM= 'Water Gap to Side Plate
00BOID 3 1 20'.0450 203.9334 58. 4210 0.000
UNIIT 4
COW-Plate Bundle'
ARRAY 11 -3.4074 -3.9334 U.0000
UNIT 5
COM='Fuel Plate'
CU0I0D 1 1 2P3.6608 2P0.0916 58.4200 0.0000
000020 2 1 203.0291 2P0.1016 58.4200 0.0000
CUBOID 3 1 2P3..9334 2P0.1916 58.4200 0.0000
UNIT H
COH-Cavity Material Replacement - Side Plate'

000010 3 1 203.9334 200.3175 58.4200 0.0000
UNIT 7
COM='Water Gap to Side Plate'
CUO8ID 3 1 2P2.9334 2P0.0450 58.4200 0.0000
UNIT H

COM='Platne Bundle'
AR, PAY 12 -3.9334 -3.4074 0.0000

UNIT 9
CtM-Tube I - Fuel Do"n Radial Shifted toward 0
CYLINDER 1 5.2386 73.0240 0.0000
HOLE 4 0.0000 0.000L 0.0000
CYLINDER 0 1 5.00015 73.0210 0. 001)0
UNIT 10
COM- 'Tube 1 - Fuel Up Radial Shifted toward 0
CYLINDER 3 1 5.2385 73.0240 0.0000
HOLE 4 0.0000 0. 000o 14 .0030
CYLINDER 6 1 5.55525 73.0240 0.0000
UNIT 11
COM-'Tube 2 - Feel Down Radial Shifted toward 180
CYLINER 3 1 5. 2388 73.0240 0.0000
HOLE 4 -0.0508 0.0000 0.o010
CYLINDER 6 1 5.5525 73.0240 0.0000
UNIT 12
CO1-'Tube 2 - Fuel Up Radial Shifted toward 180
CYLIINDER 3 1 5.2388 73.0240 n0.000
HOLE 4 -0.0500 0.00000 14.1030
CYLINDER r 1 5.55515 73.0140 0. C0 n 00
UNIT 13
COM='Tube 3 - Fuel Down Radial Shifted toward 240
CYLINDER 3 1 5.238H 73.0244 0.002J0
HOLE 0 -0.0104 -0.0294 0.9o000
CYLINIDER 6 1 5.55525 73.0240 0.0000
UNIT 14
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COM-='Tube 3 - Fuel Up Radial Shifted toward
CYLINDER 3 1 5.2388 73. 0240 0. 0000
HOLE 8 -_.31.04 -0.0208 14.030
CYLINDER 6 1 5.55525 73.0240o 0.0000
UNIT 15
COM-='Tube 4 - Fuel Dowe Radial Shifted toward
CYLINDER 3 1 5.2388 73.0240 0.0000
HOLE 8 0.0164 -0.0298 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000
UNIT 10

COM='Tube 4 - Fuel Up Radial Shifted toward
CYLINDER 3 1 5.2388 73.0240 0.0000
HOLE 8 0.0164 -0.0298 14.6030
CYLINDER 6 1 5.55525
UNIT 17
COM4='Tube 5 - Fuel Down
CYLINDER 3 1 5.2388
HOLE 4 0.01508 0.0000
CYLINDER 6 1 5.55525
UNIT 18
COM='Tube 5 - Fuel Up
CYLINDER 3 1 5.2388

HOLE 4 0.0508 0.0000
CYLINDER 6 1 5.55525
UNIT 19

C01M='Tube 6 - Fuel Dows
CYLINDER 3 1 5.2388
HOLE 8 0.0164 0.0208
CYLINDER 0 1 5.15525
UNIT 20
COM='Tube r - Fuel Up
CYLINDER 3 1 5.2388
HOLE H 4.0164 0.0208
CYLINDER 6 1 5.5955
UNIT 21
COM='Tube 7 - Fuel ,ouwe

73.0240 0.0OU0

Radial Shifted toward
73.0240 0.0000

0. 0003
73.0240 0.O0000

Radial Shifted toward
73.0240I 0.0000

14.6030
73.0340 0.0000

Radial Shifted toward
73.0240 0.0000
5.0000
73.0240 0.0001)

Radial Shifted toward
73.0240 0.0000

14. 6030
73.0240 0.5000

Radial Shifted toward

240

300

300

0'

0'

60

60

120I

CYLINDER 3 1 5.2388 73.0240 0.0000
HOLE 8 -U.0164 0.0298 0.0000

CYLINDER 6 1 0.55525 73.0240 0.0000
UNIT 22
COM='Tube 7 - Fuel Up Radial Shifted toward 120
CYLINDER 3 1 5.2388 73.0340 0.0000
HOLE 8 -0.0164 0.0298 14. 0030
CLIlNDER 6 1 5.55505 73.0140 0.0000
UNIT 23
COM='Basket Bottom Plate Hole
CYLINDER 3 1 1.27 1.2172 '.0000
UNIT 24
COM1='Basket Bottom Plate
CYLINDER 6 1 16.8460 1.2172 0.0000
HOLE 23 0.0000 0.000 0.0000

HOLE 23 11.1125 0.000M 0.0000

HOLE 23 5.5563 9.6237 0.0000
HOLE 23 -5.55r3 9.6237 0. 0000
HOLE 23 -11.1125 0. c0'00 0.0000

HOLE 23 -5.5563 -9.6237 O.0000
HOLE 23 5.5562 -9.6237 0.0000
UNIT 25
COM='Basauket Fuel Duos'
CYLINDER 3 1 16.6698 73.0240 0.0000
HOLE 9 0.0000 0.0000 0.0000
HOLE 11 11.11'5 0,0000 0.00
HOLE 13 5.5563 9.6237 0.0000
HOLE 15 -5.5563 9.6237 0.0000

HOLE 17 -11.1125 0.0000 0.0000

HOLE 19 -5.5563 -9. 6237 0.,0000
HOLE 21 5.5562 -9.6237 0.0000
CY'LINDER 3 1 16.8466 73.0240 0.0000
U1IT 2r
C014- 'Basket Fuel Up'
CYLINDER 3 1 16.6C98 73.0240 0.0000
HOLE I 0.0000 0.0000 0.0500
HOLE 12 11. 1125 0. 0020 0. 0000
HOLE 14 5.5563 9.6237 0.0000)
HOLE 16 -5.5563 9.6237 0.0uO0
HOLE 18 -21.2125 0.0n00 0.0000
HOLE 20 -5.5503 -9.13237 0. 000
HOLE 22 5.5562 -9.6237 0.0000
CYLINDER 3 1 16.8466 73.0240 0.0000
UNIT 17
COM-'Cask Cavity
CYLINDER 3 1 16.9863 445.4652 0.0000
HOLE 24 0.0000n:1 0.0000 0.0010
HOLE 26 0.0 0.0000 1.2192

HOLE 24 0.0000 0.0000 74.2452
HOLE 25 0.0000 0.0000tl 75.4G34
HOLE 24 0.0000 0.0000 148.4094
HOLE 26 0.0000 0.0000 143.3078
HOLE 24 0.0000 0.0000 322.7336
HOLE 25 0.0000 0.0000 223.8518
HOLE 24 0.0000 0.000111 286.0778
HOLE 26 0.0000 0.0000 205.1860
HOLE 24 0.00O0 0.0000 371.2220
HOLE 25 0.0000 0.0000 372.4402
UNIYT 18

C0M-=' Cask Shield Radial Configuration
CYLINDER 3 1 10.9863 445.4652 0.50000
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HOLE 27 0.0000 0.0000 0.0000
CYLINDER 8 1 18.9103 445.4652 0.0000
CYLINDER 5 1 33.4645 445.4652 0.000'
CYLINDER A 1 36.5189 445.4652 0.0000

CYLINDER q 1 49.2189 445.4652 0.0000
CYLINDER 8 1 49.6193 445.4652 0.000
CUBOID 9 1 4P49.8183 4454652 0.0000
UNIT 29
COM- ' LOT Lid

CYLINDER :0 1 36.51u9 08.5750 0.5304
CYLINDER 9 1 49.8183 28.5750 0.5994
CYLINDER 8 1 49.8183 28.5750 0.0000
CUBOID 9 1 4P49.8183 28.5750 0.0000
UN01T 30
COM='LWT Bottom Weldmneet
CYLINDER 5 1 26.3525 16.5100 8.8900
CYLINDER 8 1 26.5189 26.0706 0.0000
CYLINDER 9 1 49.8183 26.0706 0.v 000
CYLINDER 8 1 49.H853 26.6700 0.0000
CUBOID 9 1 4P49.8183 26.6705 0.0000
GLOBAL UNIT 31
COM='LWT Cask
ARRAY 1 -49.8183 -49.8183 0.0000

END GEOM
READ ARRAY
ARA=l NUX<=1 NUY=1 NUZ=3 FILL 30 28 29 END FILL
AR.A=lI NU0=1U NUY=1 NUZ=l FILL 2 3 14R1 3 2 END FILL
APKA=12 NU=I N 1 1 0=1 FILL 6 7 14R5 7 6 0D FILL
E6D ARRAY
READ BOUNDS ALL=MIRROR END BOUNDS
END DATA

U-235 Fuel Mass - Max Uranium Weight Fraction - Max

'Material Description for LWT Analysis - MOATA Mark II Fuel
LWT W/ MOATA MARK II FUEL, ACCIDENT, RADIAL - IN, AXIAL - ALTERNATING

R- PROBLEM pARAMETERS ....

LIB 27GROUPNDF4 LIBRARY
'o:o 9 MIXTURES

MSC 11 COMPOSITION SPECIFICATIONS
ITM 3 MATERIAL ZONES
GE LATTICECELL GEOMETRY

MORE 0 0/1 DO NOT READ/READ OPTIOIIAL PARAMETER DATA
MSLD 0 FUEL SOLUTIONS

... PROBLEM1 COMPOSITION DESCRIPTION ....

SC URANIUM STANDARD COMPOSITION
KMX 1 MIXTURE NO.
VF 1 . 0000 VOLUME FRACTION

ROTH 0.3093 SPECIFIED DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

92000 1.00 ATOM/MOLECULE

92235 92.000 WT%
92238 9.000 WT-

SC AL STAJIDARD COMPOSITION
Nrý S M IXTURE NO.

VF 1 . O00tL VOLUME FRACTION
ROTH 0.7718 SPECIFIED DENSITY
NEL 1 10. ELEMENTS

ICP 1 0/1 MIXTURE/CCMPOUND
TEMP 293.0 DEG KELVIN

13027 1. 0 ATOM/MOLECULE
END

SC AL STANDARD COMPOSITION
MX. 2 MIXTURE NO.
VF 1.0000 VOL I4E FRACTION

ROTH 2.7020 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICR 1 0/1 4IXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

13027 1.00 ATOM/MOLECULE
END

SC H20 STANIDARD COMPOSITION
K.. 3 MIXTURE NO.

VF 1 . 0000 VOLUME FRACTION
ROTH 0. 9990 SPECIFIED DENSITY
1NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEC KELVIN

1001 2.00 ATOMS/1IOLECULE
8016 1.6 0 ATOM/MOLECULE

END

SC ARBMGLC STANIDAR D COMPOSITION
MY 4 MIXTURE NO.
VF 0.540C VOLUM4E FRACTION
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ROTH 0.9437 SPECIFIED DENSITY
NEL 2 110. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

6(12 2.00 ATOMS/MOLECULE
1001 6.10 ATOMS/MOLECULE
8016 2.00 ATOMS/MOLECULE

END

SC H20 STANDARD COMPOSITION
K .: 4 M IXTU R E ND .

VF 0.4160 VOLUME FRACTION
POTH 0.90-2 THEOPETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
0016 1.00 ATOM/MOLECULE

END

SC PB STANIDARD COMPOSITION
10< 5 MIXTURE NO.
VF 1.0000 VOLUM4E FRACTION
ROTH 11.3440 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP I 0/I MIXTURE/COMPOUND
TEMP 293.0 DEC KELVIN

82000 1.00 ATOM/MOLECULE
END

SC SS304 STAJDARD COMPOSITION
K0< 6 MIXTURE NO.

VF 1 . 0000 VOLUME FRACTION
ROTH 7.9200 THEORETICAL DENSITY
NEL 4 NO. ELEMENTS
ICP 0 0/1 MIXTURE/COMPOUND
TEMP 293.0 DES KELVII]

24304 19.000 WT%
25055 2.000 WT%
26304 69.500 WT%
20304 9.500 WT%

END

SC AL STANDARD COMPOSITION
K0, 7 MIXTURE 110.

VF 1.00O00 VOLUME FRACTION
ROTH 2.71770 THEORETICAL DENSITY
NEL 1 GO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

130127 1 . 00 ATOM/MOLECULE

END

SC SS304 STANDARD COMPOSITION
MD 0 MIXTURE NO.
VF .0000 VOLUME FRACTION
ROTH 7.9200 THEORETICAL DENSITY
NEL 4 1i1. ELEMENTS
ICP 0 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

24304 19.000 WT%
25050 2.000 WT%
26304 C9.500 WT%
28304 9.500 WTS

END

SC H20 STANIDARD COMPOSITION
K'. 9 MIXTURE IS'.
VF I .0000 VOLUME FRACTION
ROTH 0.0001 SPECIFIED DENSIT'
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

TEMP 293.0 DEG KELVIN
1001 2.00 ATOMS/MOLECULE
8010 1.00 ATOM/MOLECULE

END

.... PROBLEM GEOMETPO ....

CTP STW4SLABCELL CELL TYPE
PITCH 0.3832 CM CENTER TO CENTER SPACING
FUELOD 0. 1802 CM FUEL DI4IOETER OR SLAB THICKNESS
MFUEL I MIXTURE DO. OF FUEL
MMOD 3 MIXTURE DO. OF MODERATOR
CLADOD 0.2032 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE NO. OF -LAD

ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZOME I IS FUEL
ZONE 2 IS CLAD
2CNE 3 II MOD
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M I X I N G TABLE

EfITR MIXTURE ISOTOPE
1 1 92235
2 1 9223m
3 1 13027
4 2 13027
5 7 13027
O 3 100 1
7 4 1001

a 9 1001
9 3 8016

10 4 8016
11 9 8016
13 4 6012
13 5 8,000
14 6 24304
15 8 24304
16 6 25055
17 2 30505
18 6 263 104
19 8 26304
20 6 28304
21 0 26304

NUMBER DENSITY
7.29070E-04
6. 25966E-05
1. 722060E-02
6.030666-02
O6.030666-02
6.68762E-02
0.086216-02

6.68896E-06
3.34381E-02
2.458946-02

3.34448E-06
1.07014E-02
3.29690E-02
1.74286E-02
1.74286E-02
1.73633E-03
1.73633E-03
S.93579E-02
5. 93579E-02
7.72070E-03
7. 7210706E-03

NEW IDENTIFIER
1092235
1092238
10130127

2013027
7013027
3001001
4001201
90010(01
30068016
4006016
9008016
4006012
5082000
6(02 4304
8024304
6025055
8025055
6026304
8026304
6028304
5028304

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE= 9.26928E-03

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
+:= 1.68500E+01 -X=-1.68505E+O1 +Y=-1.68500E+01 -Y= 1.68500E+01 +Z= 4.72140E+02 -Z=

2.66700E+01
THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNED OFF

0.31133 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.37333 MINUTES.
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GEGERPTI ON
GEIIERATION N-EFFECTIVE

KENO MESSAGE NUMBER K5-132
I 7.31623E-0I

KENO MESSAGE NUMBER K5-13i
2 9.87897E-01

KENO MESSAGE NUMBER K5-132
3 7.62074KE-S
4 7.5599E-01
5 7.68824E-0i
S 7.66991E-01
7 7.59518-S01
8 7.90893IE-0i

9 7.29438E-01
10 7.2505E-0Si
11 7.08347E-OI
i2 7.33309E-0i
13 7.41343E-0i
14 7.64793E-01
15 7.94944E-01
16 7.526OIE-01
17 7.48314E-0I
18 7.30448E-01
19 7.OGOI8E-i1
20 7.7659EK-1
2i 7.56157E-01
22 7.48444KE-01
23 7.54437E-01
24 7.45199E-01

25 7.03146E-01
26 7.75307E-Oi

27 6.97750E-'iI
29 7.50911E-01

29 7.58368E-01
30 7.75055E-01
31 7.59545E-S0
32 7.87068E-01
33 7.59780E-01
34 7.30985E-I1
35 7.8681KE-0S
36 6.89891E-01
37 7.51420E-S0
37 7.414_1K-1i
39 7.526i6E-01
40 7.87241E-01
41 7.44746E-01
42 7.71S86E-01
43 7.I3124-E01
44 7.45383E-S0
45 7.63992K-01
46 7.50426K-Si

47 7.07329E-01
48 7.26958E-01
49 7.42864E-S0
5n 7.7931iE-01
51 7.38988E-01
52 7.57247E-01

53 7.73838E4-1
54 7.65306E-01
55 6.97184E-01
56 7.39189E-01
57 7.70477E-1i
58 7.52446K-S1
59 7.33142K-Si
60 7.99339K-i0

Si 7.956935-01
62 7.31927E-S0

ELAPSED TIME
MINUTES

WARNI NG .... ONLY
3.79000E-SI

WARN I N .... ON LY
3.82667E-01

WARNING .... SONLY
3.95500E-01
3.89i67E-01
3.92833E-S0
3.96500E-01
4.90067E-Si
4 .02833E-Si
4 . 0 6 500E-_01

4.10167E-01
4 .013833E-Ni
4.17500E-01
4.21167E9-0
4.24833E-01
4 .2750KE-01
4. 3167E-01
4.34833E-01
4. 38500E-01
4.42197EK-0
4 .45 99E0-G0
4.49667E-0S
4.52333E-01
4.56000E-01
4. 99667EK-I0
4.62333E-01
4 . 6000K-i1
4. 69667E-1
4. 73333E-Si
4.76000E-01
4.79667E-01
4 .83333E-01
4. 87000E_-01
4.90967E-01
4.94333E-01
4.97167E-01
5. 00833E-01
5.04509-01
5. 08167E-01
5. 11833E-01
5.15500E-01
5.19167E-UI
5.21833E-SI
5. 25500E-Si
5.29167E-01
5.32833E- Si
5.35667EK-S
5.39167E-01
5.42833K-SI
5. 4500E-0K
5.50167E-01
5. 53000E-01
5 .5 5667E-01

5. 90333E-Ni
5. 6400-Si01
5.67667E-01
5.70333E-:0
5 . 7400KE-i1
5.77667E-01
5. 81333E-01
5.84167E-01
5. 89733E-S0
5. 9i500E-01

3 . 91467E+00

3.818933E+SN

3. 822009+0
3.82567E+00

3. 82933E9+ 00
3 83200E9 + 0
3.83567E+00
3.P393,+E00
3. 542079E+.
3.84563E+Of)

3.89150EKOS
3. 85317E+10
3. 85667E+00
3.85950E+00
3. 86317E+00
3.860039+00I

3. 87050E+00
3. 87417E+00
3. 87793+00
3 95050KE+N
3.984ý7E+O)0
3 .8H7e3E9 00
3. 99150E9+ 00

AVERAGE
KEFFECTIVE

806 1DEPENDEKNT
1.00000E+00

740 INDEPENDENT
1.0000-E+00

861 INDEPENDENT
7.62074E-Si
7.59032E-01
7.62296E-01
7.63469E-01
7.62679E-01
7. 73819-0i
7. 61961E-01
7.573479-01
7.51903E-01
7.50043E-00
7.49252E-01
7.50547E-S0
7.53962E-01
7.53865E-01
7.53495EK-S
7.52054E-01
7.52523E-01
7. 53856E -01
7.53977E-01
7.53700E-01

7.53739E-01
7.53347E-01
7.51164E-01
7.52170E-Si
7.49994E-S0
7.50029E-01
7.50339E-01
7.51220K-01
7.51508K-Ni

7.52693E-01
7.52921E-01
7.5223E_-01
7.53284E-01
7.51418E-01
7.514 1E-0]7. 51042E-0
7.5118E2-01

7.52131E-01
7.51941E-01
7.52432E-01
7.51474E-Si
7.51329E-S0
7.51623E-N1
7.516009E-O
7.50617E-01
7.50102E-S0
7.4994SE-S1
7.50560E-01
7.50324E-01
7.50462E-01
7.50921E-01
7.51197E-:0
7.50178E-01
7.49975E-01

7.50348E-Ni
7.50385E-01
7.50082E-01
7.50397E-01
7.50656E-01
7.50339E-01

7.42792E-01
7.42753E-S0
7.42723E-01
7.42733E-01
7.42798E-01
7.42784E-01
7.42759E-SI
7.42727E-01
7.42722E-01
7.42696E-01
7.42722E-01
7.42772E-01
7.42730E-01
7.42747E-01
7.42757E-01
7. 42766E-01
7.42777E-01
7.42819E-01
7.42794E-01
7.,1280E0-01
7.42798E-01

.42817E_-01
7.4'829E29-01

AVG K-EFF
DEVIATION

FISSION POINTS WERE
O.OCO(00E+00

FISSION POINTS WERE
0. 070 009E+70

FISSION POINTS WERE
0.00000CE+0
3. 04 273E:-03
3. 70074E-03
2.87188E-03
2.369076E-03
5.0820)E-03
6.91587E-03
7.56037E-03
8.60910E-03
7.92073E-02
7.20809E-03
6.70629E-03
7.05111E-03
6.52079E-03
6.08923E-03

5.87526E-03
5.3E6953 -03
5.389279-03
5.09918E-03
4.84541E-03
4.60904E-03
4.41164E-03
4.74701E-03
4.65492E-03
4.90722E-03

4.772499-03
4.60270E-03

4.52227E-03
4.37299E-03
4.37983E-03
4.25008E-03
4.171 3E-03
4.17701E-03
4.461U3E-03
4.3310999-03
4.21673E-03

4.103329-03

4.10506E-03
4.00290E-03
3.932339-03
3.95324E-03
3.86069E-03
3. 78132- 03
3.69446E-03
3.74304E-03
3.99671E-03
3. 6204E_-03
3.59668E -03
3.53042E-03
3.46186E-03
3.42411E-03
3.36900E-03
3.45839E-03
3.39 984E -03
3.3952'S -'103
3.29790E-03
3.25362E-03
3.21249E-03
3.16e9E_-03
3.13105E-03

6.31739E-04
9.35811E-04
8.31486E-04
8. 30991E-04
8. 317049-E '4
8. 3094 9E-04
8.30485E-04
8. 30279E-:'4
8.29446E _-04
8.29015E-04
8.28587E-04
8.29222E-04
8.29427E-04
8.28762E-04
8.27 979E_-04
0.2719 E-04
8. 26434E -04
8.26641E-04
8.26196E-04
8.25354E-04
8.24619E-04
8.24305E-04
9.23596E-04

4ATR I::
K-EFFECTIVE

GENERATED
0. 000009+00

ENHEFATED
0. 00000K-OS

GENERATED
0. 00000NE+O

0. 000005-00
0. 00000, -(0

0. 000C00E-00
0. O0000E+O0

0. 00000E+00
0. O0000E+00
0.0O00009+05
0. 00006E+C0
O. O0000g09+ 00

9. 900009+O00
0. 00000E+00
0. O0000E+00
0. 00000E+00
0.O00009E+00
O.00OO0E+00

0. ':0000EO00
0.O00000E900
0. 00000E+00
0. 00000E+00
O.00000E+00
0.O0000E+O0
0. 00000+-00
0.00000o-E+00

O.00000g+o0
0.00000E+00
0. 00000-+00
O.O0000E+00
O. O00OOE+00
0.00000E+00

0. 00000E+00
0. OOOCE + 00

0. O000009+00
0. 000009E+0
0. 0 ('06E+ 00
0. 00000E+00
0.o0000-E00
0 . O00.OE+0
0. OOC00E+O0

0. 000 OOE+O0
. 0000E+00

0.0 00009E+000.000009g + 00
0. O00009E+0
O. O00000E+ 00

0.0O00009+000. 00 000E+ 00

0. O000009+ NC0. 00000E+00
0.0O00-E+O0
0. 00000OE+O
0. 00000E+-0
0. 00009E+0O

0 . OOOOOE+00
0O. O0000OE+CUO

0. O0000E+00
0. 000'0E +00
0.n00000E+00

0. 00000E+00

0. 000005+10O.OO00Og+00
0. O0000E+00
0. 0000 0E + 00

. OOOOIE +L00

0. 00009E+00
0. 100C'000E+S0

*0. u00000 500
"0. 00000g+000C. , 0 OO0E'+no
0. 0 000ONE+0
C. 00009-CE+0
C'. ('OOC'0E+-
0.00000 E +I00
0.0 0000E + 00
0. I0000E00
0. 0000E+00
0 .C0 CooC'F0-
0I or )0 L"0dE + 00
0.0 0€)": 0 E + I I0

0. O0000E+0
C0. n 0000E+

MATROIX K-EFF
DEVIATION

O. O00OOE+00

+.+00005-+00

0. +000 0oE+O0
0. 00000SE+O

0. 000009-000. 0000-E+00
0.C,000E+000

0. 000COE+ 00
0. O0000E+O0
0.00000E+00
0. 0000OE+00
0. 00000E+00
0.O0000E+O0

. 00000E+00
0. 00001E+00
0. 00000E+00
O. 00000E+00
O.O0000E+00

0.O008009+00O. 000,09E+ 05

0. 0000E+00
O.00000E+00

U . Co 0 OtE+ 0t

O.00000E+00

0. 00000E+00
0. O0OOO+00
0. 00000E+00
0. 00000E+O0

0.00000Eo0 00. 000ODE+00

0. 0000-OE000.O000009-00
0. O00C00E+-O0
'7.O00000E+00
0.00000g+00
C'. CC'OOC' + 00
O. O0000E+00

0.00 00 09E+0 00. 0000E+00
0. 0000E+O0

0. OC'n00E+ 00
0. 00000E6-00
0. 0000 0E-OS
0. 00000E-00

U. 0U000E+00

0. 00000E+00
0. 00000-EO0
0. O0000E+O0
O0 O0000 +o00

0. O0000E+00
C'. NIO00C'E+ 00
0. 000009E00
0. 00009E+00

0O0000ZE+O0
S). SOSOKEO00

0. 0 000E+00

0.OOOOiS0U+0
0. 00000E+00
0. 00000SCO0
0. 0000-OSE+
0. 000009+010

C'. O0002 E'+O0

0. 0000]OE+o0
0. 000O0SE+O
0. 00000CEOS

0. 000009+00
0. 000009-000.O00005OE00
0. O00000+00

0. 000U0E+00
0. 00000E+000. O0000E+ 00

0.O00000E9+00

0 . C,0 0C,0UE +O0

0. 0000UE+00
0. 0000 0E-O0
0. 00000E+00
N. +OOOOOE+00

.C0000EOs-00
0.00000 E + 00
0. 0000(75+00
0. 00000E+00

''.n0080 E E 00

977
979

979
980
981
992
983
994
985
986
987
988
989
990

993
994
993

990

997

9990+9

`.7937KE-01
7.04463E-01
7.13813E-01
7. 5211?7-01
7.98334E-01
7.37944E-01
7.18047E-01
7.10727E-01
7.38439E -0Q1
7.17007E-01
7.68514E-0S
7.9147'9-01
7.00979E-01
7.59593E-00
7.52235E-01
7.52039E:S-
7.53727E-00
7.939109-S1
7.18 689E-01
7.484 , E-01

7.30913E-01
7.71883E-01
7.548416-01
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1000
100o1

1 002
1 003
lOO351004
1001
1100

1007
1008
1009

1010

1011

1013
1014
1015
1016
1017
1018

1(130
1021
1022

1023

7.30416E-01
7.27220E-01
7.71'80E-01
7.4S144E-01
7.55448E-01
7.4 1935E -01
7. 23444E _-01
7.76276E-01

7.75243E-01
7.06383E-01
7. 59L3E5-01
7. 09754E -01
7.8032E0-01
7.59572E-01
7.025 7 2E-01

7.05531E-01
7.59689E_0-01
7.54767E-01
7.52696E-01
7. 12 079E 0-07.330790-01

7.23735E-01
6.93952E-01
7.'16085E-01
7. 84354E -01

3.89433E+00
3.89800+E00
3.901(7EU0+
3.90533E+00
3.90900E+00
3.91167E+00
3.91533E+00
3.91900+ 00
3.92267E+00
3.92533EU0.
3.92900E+,0
3.93267E+00

3.93633E+00
3.940000E0+0
3.94367E+00O3. 94 +87001
3.94733E+00
3.95017E+00
3.95383E+010
3.95750E+00
3. 96117E+00
3.96483E+00
3.96800E+00
3. 97217E+00
3.97583E+00

7. 428 17E-01
7.4 2811E-01
7.42840E-01
7.42842E-01
7.42855E-01
7.42854E-01
7.41034E-01
7.42868E-01
7.42900E-01
7 . 42'010F127.42241E-01
7.42940E-01

7.429390E-01

7. 42955E-011
7.42 915E-01
7.42878E-01
7.42890E-01
7. 4 29107-01
7.429100-01

7.42907E-01
7.42888E-01
7.42840E-01
7.42823E-01
7. 42864E -01

8.22834E-04
8.22029E-04
E.21711E-04
8.20892E-04
8.20169E-04
8.19352E-04
8.18763E-04
8.18625E-04
8.18444E-04
0.178040-04
0.172000-04

8.17052E-04
8.17085E-04
8.10443E-04
8.10611E-04
8.10639E-04
8.10001E-04
8.15281E-04
8.:14535E1-04
8.13791E-04
8.13210E-04
8.13829E-04
8.13197E-04
8.13418E-04

0. 00000E+00
0. 00000E00
0. 000000-00
0. O0000-E00
0. 00000E+00

O.O000E+00
0. 00000E+00

0. 00000E+00
0. O0000E+O0
0. 000000+00
0.000000E+ 0 0
0.0O00000+00
0. 00000E+00

0. 000000+÷00
'. 000000+20

0. 000000+00
0. 00000+00
0.00000E+00
0.00000E+0
0.00000E+00
O.00000E+00
0.OOOOE+00
0. 00000E+00
0. O0000O+00

0O.0000E+00
O.OOn0OE+00
0.00000E0-0
0.000000-00
0O.0000E+00
0.00000E+00

0.000000+00
0.000000+00
0.00000E+0

0.000000+00
0.00000E+00
0. 000OOE+00
0.00000E+0
0.000000E+00

0.000000+00
O.000000+00
0O.0000-E+0
0.00000E+00
0.00000+O00
0.00000E+00
0.00000E+0
0.00000E+00
O.00000E+00
0.00000E+00

KENO MESSAGE ]UMBER K5-123

NAC International

EXECUTION TEP8101IATED DUE TO COMPLETION OF THE SPEC1FIED NUMBER OF GENERATIONS.
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LIFETIME - . 9309E-05 : OR - I.11719E-07
NU BAR = 2. 42029E+D0 ) OR - 8.55604E-06

ENERGY (EV] OF THE AVERAGE LE

GENERATION TIME = 6.01750E-05 + OR - U.00249E-O0
AVERAGE FISSION GROUP = 2.3813)E+GI + O0 - 3.65186E-03

THARGY CAUSING FISSION = 5.55885E-02 + OR 1.61291E-04

NO. OF INITIAL
GENERATIONS

OF
SKIPPED

HISTORIES

3

5

9

10

SI

12

17

2 2

27

32

37

42

47

57

62

67

72

77

82

932

937

942

947

952

957

962

967

972

f77

982

987

992

997

100 2

1007

11212

1017

AVERAGE

K-EFFECTIVE

67 PER CENT

DEVIATION CONFIDENCE I NTERVAL

95 PER CENT

COINFS DENICE INTERVAL

0.74122 TO 0.74447

0.74120 TO 0.74446

0.7411R TO 0.74444

99 PER CENT NUMBER

CQINFIDEINCE INTERVAL

0.74285

0.74283

0.74281

0.74278

0.741277

0.74272

0.74273

0.74275

0.741278

0.74279

0.74271

0.74265

0.74269

0.74257

0.74256

0.74247

0.74251

0.74247

0.74244

(1.74240

0.74238

0.74250

0.74252

0. 74249

0.74135

0.74132

0.74064

(0. 74235

0.74183

0.74267

0.74310

0. 74 237

0.74114

0.74439

'1.74477

0. 74 174

0.74 S90

0. 74 578

0.74402

0. 74 263

0. 7 2 000

0.735(5

+ OR

+ OR

+ OR

+ OR

+ OR

" OR

* OR

+ OR

" OP.

" OR

+ OR

+ OR

* OR

+ OR

+ OR

+ OR

+ OR

+ OP.

+ OR

+ OR

+ OR

+ OR

+ OR

" OR

" OR

" OR

+ OR

" OP.

" OR

" OP.

" OP.

" OP.

" OR

" OR

" OR

" OR

+ 00R

+ OR

+ 04R

" OR

+ OR

+ OR

+ OR

+ OR

- 0.00081

- 0.00081

- 0.00082

- 0.00082

- 0.082

- 0.00082

- 0.00082

- 0.00082

- U.00082

- 0.00082

- 0.00082

- 0.00082

- 0.00082

- 0.00083

- 0.00083

- 0.00083

- 0.00083

- 0.0083

- 0.00084

- 0.00084

- 0.00084

- 0.00084

- 0.00085

- 0.00085

- 0.00275

- 0.00282

- 0. 002B5

- 0.00293

- 0.00307

- 0. 00325

- 0.00348

- 0.00273

- 0.00389

- 0.00393

- 0. 00402

- 0.00428

- 0.00449

- 0.00501

- 0.00587

- 0.90732

- O.0l

- 0.01244

0.74203 TO 0.74326

0.74202 TO 0.74365

0.74199 TO 0.74362

0.74097 TO 0.74360

0.74195 TO 0.74350

0.74190 TO 0.74353

0.74192 TO 0.74355

0.74193 TO 0.74357

0.74197 TO 0.74360

0.74198 TO 0.74361

0.74189 TO 0.74353

0.74182 TO 0.74347

0.74186 TO 0.74351

0.74174 TO 0.74339

0.74173 TO 9.74339

0.74164 TO 0.74330

0.74167 TO 0.74334

0.74164 TO 0.74331

0.74160 TO 0.74327

0.74156 TO 0.74324

0.74153 TO 0.74322

0.74166 TO 0.74334

0.74168 TO 0.74337

0.74165 TO 0.74334

0.73860 TO 0.74410

0.73850 TO 0.74414

0.73778 TO 0.74349

0.73942 TO 0.74520

0.73876 TO 0.74490

0.73942 TO 0.74592

0.73963 TO 0.74658

0.73864 TO 0.74610

0.73725 TO 0.74503

0.74046 TO 0.74832

0.74075 TO 0.74070

0.74246 TO 0.75102

0.74150 TO 0.75049

0.74077 TO 0.75079

0.73814 TO 0.749

0.73531 TO 0.74995

0.72739 TO 0.74461

0.72321 TO 0.74800

0.74115 TO

0.74113 TO

0.74109 TO

01.74110 TO

0.74112 TO

0.74115 TO

0.74116 TO

0.74107 TO

0.74100 TO

0.74104 TO

0.74091 T,'

0.74091 TO

0.74082 TO

0.74084 TO

0.74080 TO

0.74076 TO

0.74072 TO

0.74069 TO

0.74081 TO

0.74083 TO

0.74080 TO

0.74441

0.74440)

0.74435

0. 74430

0.74438

0.74442

0. 74443

0.74435

0.74 429

0.744 33

0.74 422

0.74421

0.74413

0. 74417

0. 4 44 14

0.774411

0. 74404

0.74406

0. 74 4 10

'2. 74422

0. 744 19

0.74040 TO 0.74529

0.74039 TO 0.74528

0.74036 TO 0.74525

0.74034 TO 0.74523

0.74532 0T 0.74521

0.74027 TO 0.74517

0.74028 TO 0.74518

0.74030 TO 0.74520

0.74033 TO 0.74523

0.74034 TO 0.74525

0.74025 TO 0.74516

p.74018 TO 0.74512

0-74021 TO 0.74516

0.74009 TO 0.74504

0.74008 TO 0.74504

0.73999 TO 0.74496

0.74001 TO 0.74500

-.7)997 TO 0.74498

0.73993 TO 0.74495

0.73988 TO 0.74492

0.73984 TO 0.74491

0.73997 TO 0.74503

0.73999 TO 0.74506

0.73995 TO 0.74503

0.73310 TO 0.74960

0.73287 TO 0.74977

0.73208 TO 0.74920

0.73357 TO 0.70113

0.73262 TO 0.75103

p1.73291 TO 0.75243

0.73267 TO 0.75354

0.7311B TO 0.75356

0.72947 TO 0.75281

0.73200 TO 0.75019

0.73272 TO 0.75081

0.73391 TO 0.75957

0.73251 TO 0.79047

0.73070 TO 0.76080

,0.72530 TO 0.76104

0.720C7 TO 0.70459

0.71017 TO 0.76104

0.09833 TO 0.77297

1020000

1019009

11,1800,)

1017000

1010600

1015000

101401)0

1013000

1012000

1011000

11(06000

1001000

996000

991000

986000

9810,00

976000

9710(,0

966000

961000

956000

051000

946000

941010

91000

87000

810(01

760C,0

71000

61000

56000C

51000

46000

4100'0

36000

31000

210(110

16000

11000

600'0

0.73585 TO 0.74640

0.73560 TO 0.74065

0.73493 TO 0.74034

0.7065.) TO 0.74021

0.73569 TO 0.74797

0.73617 TO 0.74917

0.73615 TO 0.75006

0.73491 TO 0.74903

0.7333C TO 0.74002

01.73053 TO 0.75220

0.73674 TO 0.75200

0.73819 TO 0.75530

0.7370(C TO 0.75408

0.73577 TO 0.75500

0.73227 TO 0.7b577

6.72799 TO 0.75727

0.71870 TO 0.75323

0.71077 TO 0.76053
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THE LINE REPR

5+

10+

15 +

20

25 +

30 +

35

40 +

45 +

51) +

55

60 +

65+

70 +

75 +

85 +

I 0e t

NAC International

PLOT OF AVERAGE K-EFFECTIVE BY GENIERATIO:J, RUN.
ESENTS K-EFF = .).7428 + OR - 0.0008 WHICH OCCURS FOR 1023 GEIJERATIONS RUN.

0. -427 0.7556 0.76P4
--------------------------------- I------------------------I----------------------

I I
I I

I I

I

II
I

I I
I I
I I

I
I

II
I

I
II

I I
I I *

I I
I I
I I
I I
I I
I

I I
I I

I I
I

I I
I I
I I
I I

I I
I I
II

I I
I I
I I -

I I
I I * I

I I I

I I
I I I
I I
I I
I I
I I I

I I *

I I
I I
I I

I I
I I
I I -

I *

I I -

I I
I I *

II *

I I
I I

I
I

I
I

I
I

I
I
I
I

I
I

l

II

II
II
II

II
II
II
II

I II
II

II
II

6..1 -1



NAC-LWT Cask SAR
Revision 43

January 2015

95 +

1 '

115 +

120 +

125

130 +

135 +

140 +

145 +

150 +

155 +

160 +

165+

170 +

171

160

1+5

160 ,+

I I

II I
II 1

II I

II
II
II

II
II

[I -

II 1
I I
I 1

* I
II I
II

I I
I + I

II I

II I
II I

1I * I
I I
II 1
II I

IT I
II I
II 1

I * I
I I

I *

I I
I 1

I I
I I
1 * I
1 - I
I I

II *

II A I
A I
I * I
I * I
II - I
II I
II I
II I
II

II
II
II
II
II

II
II I
iT I
II I

II A I
II A

II I
II I
II I
II I
II I

I - I
I 1

II - I
II - I

AI I
II A I

A I
II A

II A I

I A

I A

I A I
4 A

A I

J A

I - I

II - I

6.6.13-11NAC International



NAC-LWT Cask SAR
Revision 43

195 +

200 +

205 +

210+

215 +

220+

225 +

230

.235

January 2015

to

.1

II

II
II
II

II
II

I,

II

II
II
II
II
II
II

II
II -

II
I -

I-
I.

I.
I,
I,

I.

* I

*I

*I

*I

*I

I
I
I
I
I
I
I
I
I
I
I
I
I
I

995 +

1000 +

1005 +

1010 +

1015 +

1020 +

I "M
I *I
I *I
I *I
I "I

I *l

I *1
I 'I
I "I

I *1

I ' I
I *I
I "I
I *Il
I "'1

I "I

1I *
I -I
I "*I

I "I
I "I
I UI

NAC International 6.6.13-12



NAC-LWT Cask SAR January 2015
Revision 43

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION SKIPPED.

THE LINE REPRESENTS K-EFF = 0.7428 + OR - 0.50008 WHICH OCCURS FOP, 3 GENERATIONS SKIPPED.
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SKIPPING 3

GENFRAT IOIIS

GROUP FISSION
FRACTION

1 0.0003

2 0.0015

3 ('.0017

4 0.0010

5 0.0013

K ). )0,17

7 0.0016

8 0.0016

9 0.0022

UNIT REGION FISSIONS

2. 19740E-04

1.0(9341E-03

1.27237E-03

7.40677E-04

1.00055E-03

1. 26781E-03

1.21258E-03

1.19645E-03

1.60512E-03

PERCENlT
DEVIATION

2.4717

0.732'

0.6133

0.7926

0. 6716

0.50410

0.5687

0.8956

1.0841

ABSORPTIONS PERCENT
DEVIATION

LEAKAGE PERCENT
DEVIATION

10 0.0046 3.40837E-03

11 0.0100 7.45951E-03

12 0.0133 9.91099E-03

13 0.0115 9.27553E-03

14 0.0109 6.08484E-03

15 0.'0022 1.64837E-03

16 0.0016 1.15611E-03

17 0.0024 1.77984E-03

18 U.0032 2.38678E-03

19 0.0040 2.97879E-03

20 0.0173 1.28169E-02

21 0.0095 7.05344 E-03

22 0.0236 1.75389E-02

23 0.0997 7.40734E-02

24 0.2310 1.71624E-01

25 0.2024 1.50360E-01

?6 0.2502 1.85851E-01

27 0.0886 6.58290E-02

SYSTEM TOTAL = 7.42845E-01

ELAPSES TIME 3.98033 MINUTES

U'IDOM I.JMBER= 2DAD49504848

0.0805

0. 86550

0.9117

C'. 0477

0.9065

1.7851

2.5360

2.3920

1.9978

1.0271

1.4434

0.9264

0.4269

0. 2731

0.2027

0. 2641

0.4449

0. 1096

1.31432E-03

3. 04811E-03

9.33904E-04

4.99404E-04

9.52746E-04

2.77404E-1)3

4.91185E-03

4.05080E-03

4.23075E-03

1.04716E-02

1.44686E-02

1.33269E-02

1.64557E-02

2.074706-02

1.03632E-02

6.16176E-03

3.03968E-03

3.54800E-03

5.90096E-03

2.15421E-02

8. 85516E-03

2. 03161E-02

9.33826E-02

2.15314E-01

1. 00295E-01

2.39684E-01

8.48067E-02

1.00179E+00

0.8817

0.2335

0.3050

0.5404

0.3953

'3. 3459

0.3810

0.4096

0.4270

0. 4 109

0.4018

0. 5005

0.4665

5.3954

0.4465

0.5040

'3. 8226

0.8902

0.6187

0.2959

. 656r

0.4664

0. 2008

0.1242

0.1263

0.1202

0.2090

0.0220

0.00000+O00

0.00000E+00

0.0000OE+00

0. 000000E+00

0.0000 0E+00

0.00000E+00

0.00000E+000.O'O0000+ OO

0.00000E+00

0.00U0-E+00

0.00000E+00

0.00000E+00

0.00OOOE+00

0.00000E+00

0.00000E+05

0.00000E+00

0.00000E+00

c'. '0' +' 00.00000E+00

0.00000E+00

0. ('C' '300.+00
0,00000E+00

0. 00000E+00

0.00OOOE+00

O.00000E+00

0.00000E+00

0.U00(0

0. 0000

0.0000

0. 0000

0. 0000

0. 0000

0.0000

0.0000

0. 000'

03.C''30 '3

0.0000

0. 0000

0. 0000

') 0000

0. 0000

0. 0000

0. 0000

0 . 0000

0. 0000

0. 0000

0 . 00 '3 '3 0

0. 000

o.0oo0

0.0000

0. 0('000

0. 0000

0.0000

0.0 0000

NAC International 6.6.13-18



NAC-LWT Cask SAR
Revision 43

January 2015

0. 6577 TO 0.6612
0.6612 TO 0.6648
0.6648 TO 0.6683

0.6683 TO 0.6719
0.67ý1 TO 0-.6754
0.6754 TO '. 6790
0.6790 TO 0.6625
0.66j25 TO 0.6861
0.6661 TO U.6960
0.6896 TO 0.6931
0.6931 TO 0.6967
0.6967 TO 0.7002
0.7002 TO 0.7038
0.7038 TO 0.7073
0.7073 TO 0.7109
0.7109 TO U.7144
0.7144 TO 0".71803
0.7180 TO 0.7215
0.7215 TO 0.7251
0.7251 TO 0.7286
0.7286 TO 0.7322
0.7322 TO 0.7357
0.7357 TO 0.7393
0.7393 TO 0.7426
0.7428 TO 0.7464
0.7464 TO 0.7499

0.7499 TO 0.7534
0.7534 TO 0.7070
0.7570 TO 0.7605
0.7605 TO 0.7641
0.7641 TO 0.7676
0.7676 TO 0.7712
0.7712 TO 0.7747
0.7747 TO 0.7783
0.7783 TO 0.7818
0.7818 TO 0.7854
0.7854 TO 0.7889
0.7889 TO 0.7925
0.7925 TO 0.7960
0.7960 TO 0.7996
0.7996 TO 0.8031
0.8031 TO 0.8067
0.6U67 TO 0.8152
0.8102 TO 0.8137
0.0137 TO 0.8173
0.6173 TO 0.8208
0.6200 TO 0.5244
0.8244 TO 0.8279

NAC International
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0. 6577 TO 0.6612
0.6"12 TO 0.6648
0.6648 TO 0.6683
0.66I3 TO 0.6719
0.6719 TO 0.6754
0.(6754 TO 0.6790
0.6790 TO 0.6825
0.6825 TO 0.6861
0.6861 TO 0.6896
0.6696 TO 0.6931
O.6931 TO 0.6967
0.6967 TO 0.7002
0. 7002 TO 0.7038
0.7038 TO 0.7073
0).'7073 TO 0.7109
0.7109 TO 0.7144
0.7144 TO 0.7186
0.7180 TO 0.7215

0.7215 TO 0.7251
0.7251 TO 0.7286
0.7286 TO 0.7322
0.`7322 TO 0.7357
0.7357 TO n.7393
).-7393 TO 0.7428
0.7428 TO 0.7464
0.7464 TO 0.7499
0.-7499 TO 0.7134
0.7534 TO 0.7570
0.7570 TO 0.7605
0.7605 TO 0.7641

0.7641 TO 0.767C
0.7676 TO 0.7712
0.?712 TO 0.7747
0.7747 TO 0.7783
0.(-783 TO 0.7813
0.0818 TO 0.7854
0.7854 TO 0.7889
0.6889 TO 0.7925

(0.7925 TO 0.7960
0.7960 TO 0.7996
0.7996 TO 0.8031
0.5031 TO 0.8067
0.0067 TO 0.81(02
0.5102 TO 0.9137
0.6137 TO 0.8173
0.6173 TO 0.8208
0.0'208 TO 0.8244
0.6244 TO 0.8279

NAC International

FREQUENCY FOR GENtEPATIONS 259 TO 1023

6.6.13-20



NAC-LWT Cask SAR
Revision 43

January 2015

0.6577 TO 0.662
0.6612 TO 0.6648
Q..6(48 TO 0.6683
0.6683 TO 0.6719
0.6719 TO 0.6754
0.6754 TO 0.6790
0.6790 TO 0.6825
0.6825 TO 0. 686]
0.6861 TO 0.6896
0.6896 TO 0.6931
0.6931 TO 0.6967
0.6967 TO 0.7002
0.7002 TO 0.7038
0.7038 TO 0.7073
0.7073 TO 0.7109
0.7109 TO 0.7144
0.7144 TO 0.7180
0.7180 TO 0.7215
0.7215 TO 0.7251
v.7251 TO 0.7286
0.7286 TO 0.7322
0.7322 TO 0.7357
0.7357 TO 0.7393
0.7393 TO 0.7428
0.7428 TO 0.7464
0.7404 TO 0.7499
0.7499 TO 0.7534
0.7534 TO U.7570
0.7570 TO 0.7005
0.7605 TO 0.7641

0'.7641 TO 0.7676
0.7676 TO 0.7712
0.7712 TO 0.7747
0.7747 TO 0.7783

0.7783 TO 0.7818
0.7818 TO 0.7854
0.7854 TO 0.7889
0.7889 TO 0.7925
0.7925 TO 0.7960
0.7960 TO 0.7996
0.7996 TO 0.8031

0.8031 TO 0.8067
0.8067 TO 0.8102
0.8102 TO 0.8137
0.8137 TO 0.8173
0.8173 TO 0.8208
0.8208 TO 0.8244
0.8244 TO 0.8279

NAC International
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1). 6577
0.c612
0.6648
0.6683
0.6719
0.6754
0.0790
0. 6625

0.6866
0.6896
0.6931
0.6967
0.7002
U.7039
0.7073
0.7109
0.7144
0. 7180
0. 72 15
C,. 7251
0.7286
0.7322
0.7357
0.7393
0.74 28
0.7464
0. 7499
0.7534
0.7570
0.7605
0.7641
0.7676
0. 7712
0. 7747
0.7783
0.7818
0.7854
0.7889
0.7925
0.7960
0.7996
0.8031
0.0867
0.8102
0.8137
0.8173
0.8208
0.8244

TO 0.6612
TO 0[.6648
TO 0.6683
TO 0.G719
TO 0.6754
TO 0.6790
TO 0.6825
TO 0..6861
TO 0.6896
TO 0.6931
TO 0.6967
TO 0.7002
TO 0.7038
TO 0.7073
TO 0.7109
TO 0.7144
TO 0.7180
TO 0.7215
TO 0.7251
TO 0.728f
TO 0.7322
TO 0.7357
TO 0.7393
TO 0.7428
TO 0.7464
TO 0.7499
TO 0.7534
TO 0.7570
TO 0.7605
TO 0.7641
TO 0.7676
TO 0.7712
TO 0 .7747
TO 0.7783
TO 0.7818
TO 0.7854
TO 0.7889
TO 0.7925
TO 0.7960
TO 0.7996
TO 0.8031
TO 0.8067
TO 0'. 8102
TO 0.8137
TO 0.8173
TO 0.8208
TO 0.8244
TO 0.8279

FREQUENCY FOR GENEPATIONS 769 TO 1023
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6.6.14 High Fissile Mass LEU (32 .q 235u per Plate) MTR Fuel Elements

This section contains a sample input file for the evaluation of high fissile mass LEU MTR fuel

elements. The file contains partially loaded top and bottom baskets containing the high fissile
mass LEU MTR fuel elements and filled (seven elements) intermediate baskets containing

maximum reactivity HEU MTR fuel elements.

NAC International 6.6.14-1
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Figure 6.6.14-1 High Fissile Mass LEU MTR Sample Input
=CSAS25
LWT MTR INPUT FOR CASK MODEL - PLATES IN CLOSE & PLATES @ FULL PITCH
'MIN BASKET PLATE - COMM'IENT CARD REFERS TO NOMINAL PLATE SIZE

TYPE A FUEL - FULL BASKETS
23 PLATES - 20 GRAM D-235 PER PLATE
SIT 1 CM PLATE THICKNESS; 6.6 CM FUEL WIDTH; 56 CM FUEL HEIGHT
HEU FUEL COMPOSITION 3) WTU - 94 WT,235U

TYPE B FUEL - FULL/PARTIAL BASKETS
23 PLATES - 32 GRAM U-235 PER PLATE
0.115 CM PLATE THICKNESS; 7.3 CM FUEL WIDTH; 56 CM FUEL HEIGHT

LEU FUEL COMPOSITION 75 WT%U - 25 WT,235U
'FUEL SHIFT AXIAL ALTERNATING
27DROUPNDF4 LATTICECELL
* TYPE B FUEL - FULL/PARTIA!L BASKET FUEL MATERIAL

URAIUM S DEN=S9. 5 0.21915 293 92235 25 92238 75 END
AL S DEN=2.7Y2 0.51503 293 END
I CLAD, MODERATOR, A241, CASK MATERIALS
AL 2 1.0 293.0 END
H120 3 1 293.0 END
AL 4 1.0 293.0 END
SS304 5 1.0 293.0 END

PB 6 1.0 293.0 END
HRI 7 1.E-20 293.0 END
RIO 8 I.E-US 293.0 END
HU0 9 1.0 293.0 END

'0TYPE A FUEL - FULL BASKET FUEL MATERIAL
URANIIUM 10 DEN-Ig.05 0.0364 193 92235 94 92238 6 END
AL 15 DEN=2.702 0.5988U 293 END
' SPACER MATERIAL
AL US 1.0 293.0 END
END COMP
SYPS4SLABCELL 0.3917 0.075 1 3 0.115 2 END
I DANCOFF CORRECTION FACTOR FOP, TYPE A FUEL- FULL BASKET FUEL DEFINITION

MORE DATA DA1H(10}=0.5119 RES=10 SLAB 0.083 END MORE

READ PARAM TBA=U0 RUN=YES PLT=NO GEN=803 NPG=S000 PJ.D=ABCUY34 END PAPAM
RRAD GEOM

FUEL PLATE CELL UNITS - FULL BASKETS - TYPE A FUEL

UNIT 1
COM='MIDDLE FUEL PLATE CELL'

0UBOD 10 1 2P3.3000 2PO.0415 58 U
CUBOID 2 1 2P3.3050 2P0.0R15 60 0.0
CUBOID 3 1 2P3.3000 2PS.1957 1.1 0.0
UNIT z

COM-=TOP FUEL PLATE CELL'
CUBOID 10 1 2P3.3000 2PD.R415 58 2
CUBOID 2 1 2P3.3v00 2P0.0615 60 0.0
CUBOID 3 1 UP3.3000 0.0615 -0.1957 50 0.0
UNIT 3
COM-' BOTTOM FUEL PLATE CELL'
CUBOI 10 1 12P3.3000 2P0.0415 58 2
CUBOID 9 1 UP3.3000 2UP0,0615 RU 0.0
CUBOID 3 1 2P3.35-00 0.1957 -SO.15 60 0.0

UNIT 4
COM- ' SIDE PLATE'
CUBOID 2 1 2P0.2 2P3.75 6R 0.0

'FUEL PLATE CELL UNITS - FULL/PARTIAL BASKET - TYPE B FUEL

UNIT 5
COM=NMIDDLE FUEL PLATE CELL'
CUBOID U U 2P3.1500 0PS.0375 56.7 0.7
00801D 2 1 293.0550 2P0.0575 57.4 0.5
CUBOID 3 _ 2 63.0500 2P0.U9555 57.4 0.0
UNIT G
COM='TOP FUEL PLATE CELL'

CUBOID 1 1 2P3.6500 2PO.0375 56.7 0.7
CU0BOID 2 1 UP36500 2P0.0575 57.4 0.0
CUBOID 3 1 2P3.6500 0.0575 -0.195135 57.4 - .0
UNIT 7
COM= 'BOTTOM FUEL PLATE CELL'
CUBO D 0 1 2P3.650O UPO.0375 56.7 0.7
CUBOID 2 1 2P3.650 2P0.0575 57.4 0.0
CUBOI8 3 U 2P3.65R0 0.19585 -0.0575 57.4 0.0

UNIT q
COM='SIDE PLATE'
CU0OI 2 1 UPD.U 2P3.75 57.4 0.0

UNITS U0 TO 1055 ELEMENTES SHIFTED DOWN IN BASKET

BASKET CENJTER ROW ARRAY ELEMENTS

UNIT 10
COM=' FUEL PLATE ARRAY - PLATES IN 5/16 I1. WEB CENTER'

A.PARRAY 1 -3.3000 -4.3000 0.0
00BOID 3 1 204.2000 2P4.368& 73.152 0.5
HOLE 4 -4.1687 0 ., .0
HOLE 4 4.1687 0.0 0.0
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REPLICATE 5 1 2R0.3556 4R0.0 1
UNIT 11
COM='FUEL APRAY PLATES IN 5/16 IN. WEB RIGHT'
ARRAY 1 -3.9686 -4.3688 0.0
CUBOID 3 1 2P4.3688 2P4.3668 73-152 0.0
HOLE 4 -4.1687 0.0 0.0
HOLE 4 41687 0.0 0.0
REPLICATE 5 1 2R0.3556 480.0 1

UNIT 12
COM='FUEL ARRAY PLATES IN 5/16 IN. WEB LEFT'
ARPRAY 1 -2.6314 -4.3688 0.0
CUBOID 3 1 2P4.3688 2P4.3688 73.152 0.0
HOLE 4 -4.1687 0.0 0.0
HOLE 4 4.1687 0.0 0.0
REPLICATE 5 1 2R0.3556 4R0.0 1

BASKET TOP ROW ARRAY ELEMENTS

UNIT 20
COM='FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON RIGHT - TOP STACK'
ARRAY 5 -2.6314 -4.3688 0.0
CUBOID 3 1 2P4.3688 2P4.3688 73.152 0.0
HOLE 4 -4.1687 0.0 0.0
HOLE 4 4.1687 0.0 0.0
REPLICATE 5 1 0.3048 5RO.0 I
UNIT 21
COM='FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON LEFT - TOP STACK'
ARRAY 1 -3.9686 -4.3688 0.0
CUBOID 3 1 2P4.3688 2P4.3688 73.152 0.0
HOLE 4 -4.1687 0.0 0.0
HOLE 4 4.1687 0.0 0.0
REPLICATE 5 1 0.0 0.3048 4RO.0 1

BASKET BOTTOM ROW ARRAY ELEMENTS

UNIT 30
COM='FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON RIGHT - BOTTOM STACK'
ARRAY 1 -2.6314 -4.36H8 0.0
CUBOID 3 1 2P4.3688 2P4.3688 73.152 0.0
HOLE 4 -4.1687 0.0 0.0
HOLE 4 4.1687 0.0 0.0
REPLICATE 5 1 0.3048 5R0.0 1

UNIT 31
COM-FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON LEFT - BOTTOM STACK'
ARRAY 1 -3.9686 -4.3668 0.0
CUROID 3 1 2P4.3688 2P4.3688 73.152 0.0
HOLE 4 -4.1687 0.0 0.0
HOLE 4 4.1687 0.0 0.0
REPLICATE 5 1 0.0 0.3048 4R0.0 S

CONSTRUCTION OF BASKET ROWS

U.NIT 40
COM='2 UNIT ARRAY WITH 1/4 IN. PLATE ON TOP ANDI SIDES'
ARRAY 2 -9.0428 -4.3688 0.0
REPLICATE 5 1 380.3048 0.0 2PO.0 I
UNIT 41
COM-'3 UNIT ARRAY WITH REST OF 5/16 WEB'
ARRAY 3 -14.1738 -4.3688 0.0
REPLICATE 5 1 2R0.3556 2R0.7112 2R0.0 1
UNIT 42
COM='2 UNIT ARRAY WITH 1/4 IN. PLATE ON BOTTOM AND SIDES'
ARRAY 4 -9.0428 -4.3688 0.0
REPLICATE 5 1 2R0.3048 0.0 0.3148 200.0 1

BASKET UNIT

UNIT 50
COM-'7 MTR ELEMENTS IN THE LWT'
CYLINDER 3 1 17.0500 73.152 0.0
HOLE 40 0.0 +9.4489 0.0
HOLE 41 0.0 0.0 0.0
HOLE 42 0.0 -9.4489 0.0
CYLINDER 5 1 18.8913 73.152 -1.27
CYLINDER 6 1 33.4963 73.152 -1.27
CYLINDER 5 1 36.5443 73.152 -1.27
CYLINDER 7 1 49.2443 73.152 -1.27
CYLINDER 5 1 49.8539 73.152 -1.27
CUBOID 8 1 4P46.8539 73.152 -1.27

UNITS 110 TO 150 ELEMENTES SHIFTED UP I BASKET

BASKET CENTER ROW ARRAY ELEMENTS

UNIT 110
COM-'FUEL PLATE ARRAY - PLATES IN 5/16 INI. WEB CENTER'
ARRAY 1 -3.3000 -4.3688 13.152
CUBOID 3 1 2P4.3688 2P4.3686 73.152 0.0
HOLE 4 -4.1687 0.0 13.152
HOLE 4 4.1687 0.0 13.152
REPLICATE 5 1 2R0.3566 4R0.0 1
UNIT 111

COM='FUEL ARRAY PLATES IN 5/16 IN. WEB RIGHT'
ARRAY 1 -3.9686 -4.3688 13.152
CUBOID 3 1 2P4.3688 2P4.3688 73.152 0.0
HOLE 4 -4.1687 0. 13.152
HOLE 4 4.1687 0.0 13.562
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REPLICATE 5 1 2RS.3556 4R0.0 1
UNIT 112
COM='FUEL ARSAY PLATES IN 5/126 IN. WEB LEFT'
ARSA Y 1 -2.6314 -4.3688 13.112
CUBOOD 3 1 3P4.3668 2P4.3688. 72.152 0.0
HOLE 4 -4.1687 0.5 13.152
HOLE 4 4.1667 0.0 13.152

REFLICATE 5 1 250.3556 4R0.0 1

BASKET TOP ROW ARSAY ELEMENTS

UNIT 120
COM-'FUEL ARSAY WITH HALF OF 1/4 IN. PLATE ON RIGHT - TOP STACK'
AP.P,AY 1 -2.6314 -4.3688 13.152
CUBOID 3 1 2P4.3666 2P4.3688 73.152 0.0
HOLE 4 -4.1687 0.0 13.152
HOLE 4 4.1687 0.0 13.152
REPLICATE 5 1 0.3048 580.0 1
UNIT 121
COMN-FUEL ARPAY WITH HALF OF 1/4 IN. PLATE ON LEFT - TOP STACK'
ARRAY 1 -3.9686 -4.3688 13.151
CUOBOD 3 1 2 _4.36HH 2P4.3688 73.152 0.0
HOLE 4 -4.1687 0.0 13.152
HOLE 4 4.1687 0.0 13.152
REPLICATE 5 1 0.0 v.3048 4R0.0 1

BASKET BOTTOM ROW ARRAY ELEMENTS

UNIT 130
CONM='FUEL ASSAY WITH HALF OF 1/4 IN. PLATE Ok SIGHT - BOTTOM STACK'
ASPAY 1 -2.6314 -4.3688 13.152
CUBOID 3 1 2P4.3688 2P4.3688 73.152 0.0
HOLE 4 -4.1687 0.0 13.152
HOLE 4 4.1687 0.0 13.152
REPLICATE 5 1 0.3046 55R.0.4 1
UNIT 131
COM='FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON LEFT - BOTTOM STACK'
ASRAY 1 -3.9686 -4.3688 13.152
CUBOID 3 1 2P4.3688 2P4.36H8 73.152 0.0
HOLE 4 -4.1687 4 .0 13.152
HOLE 4 4.1687 0.0 13.152
REPLICATE 5 1 0.0 0.3048 4RO.O 1

CONSTRUCTION OF BASEET ROSWS

UNIT 140
COM-'2 UNIT ARRAY WITH 1/4 IN. PLATE 01 TOP AP4D SIDES'
ASSAY 5 -0.4428 -4.36808 0.
REPLICATE 5 1 350.3046 0.0 2P 1 U I
UNIT 141
COM=' 3 UNIT AHRAY WITH REST OF 5/16 WEB'
ASPAY 6 -14.1738 -4.36688 0.0
REPLICATE 5 1 260.3556 25,0.7112 2R0.0 I
UNIT 142
COM='2 UIlT ARRAY WITH 1/4 IN. PLATE ON? BOTTOM AMID SIDES'
ASSAY 7 -9.0428 -4.3688 0.0
REPLICATE 5 1 2R0.3048 0.0 0.3048 230.0) 1

BASKET UNIT

UNIT 150
COM-'7 MTR ELEMENTS IN THE LWT'
CYLINIDER 3 1 17.0506 73.152 0.0
HOLE 140 0.0 +9.4489 0.0
HOLE 141 0.0 0.0 0.0
HOLE 143 0.0 -9.4489 0.0
CY LINDER 5 1 18.8913 73.152 -1.27
CYLIHDER 6 1 33.4963 73.102 -1.27
CYLINDER 5 1 36.5443 73.152 -1.27
CYLINDER 7 1 49.2443 73.152 -1.27
CYLINDER 5 1 49.8539 73.152 -1.27
CUBOID 8 1 4P49.8139 73.162 -0.27

UNITS 210 TO 250 ELEMENTS SHIFTED DOWN IN BASKET - NO FUEL INI CENTER ROW

BASKET CENTER ROW ASSAY ELEMENTS

UNIT 210
COM- 'FUEL PLATE ARSAY - PLATES IN 5/16 IN. WEB CENITER'
CYLINDER 3 1 3.81 73.152 0.0
CYLINDER 11 1 4.1175 73.152 0.0

, 01, 0 12P4.366 264.3666 73.152 0.0
REPLICATE 5 1 250.3556 4R0.0 1
UNIT 211
COMN-'FUEL ARSAY PLATES IN 5/16 IN. WEB RIGHT'
CYLI NDER 3 1 3.81 73.151 0.0
CYLINDER 11 1 4.1275 73.152 0.0
CUBOID 3 1 -P4.3688 -P4.368q 73.152 0.0
REPLICATE 5 1 2R0.3556 4R0.O 1
UNIT 212
COM-'FUEL ARRAY PLATES III 5/16 III. WEB LEFT'
CYLIN4DER 3 1 3.01 73.152 5.0

CYLINDER 11 1 4.1275 73.152 0.0
CUBOID 3 1 2P4.3688 2P4.3688 73.152 0.0
REPLICATE 5 1 2R0.3556 4R0.0 1

BASKET TOP ROW ARSAY ELEMENTS
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UNIT 220
COM='FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON RIGHT - TOP STACK'
ARRAY 11 -3.3314 -4.3680 0.0
CUBOID 3 1 2P4.3688 2P4.3680 73.152 0.u
HOLE H -4.1607 0.0 5.0
HOLE 8 4.1667 0.0 0.0
REPLICATE 5 1 0.3048 50.0 I
UNIT 221
COM='FUEL ARRAY WITH HALF OF 1/4 IN. PLATE OH LEFT - TOP STACK'
ARRAY 11 -3.9606 -4.3688 0.0
CUBOID 3 1 2P4.3688 2P4.3688 73.152 0.0
HOLE 8 -4.1687 0.0 0.0
HOLE 8 4.1687 0.0 0.0
REPLICATE 5 1 0.0 0.3048 4R0.0 I

B HASKET BOTTOM ROW ARRAY ELEMEN4TS

UNIT 230
COM='FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON RIGHT - BOTTOM STACK'
ARPRAY 11 -3.3314 -4.3688 0.0
CUBOSI' 3 1 2P4.3688 2P4.3688 73.152 ).0
HOLE 8 -4.1687 0.0 0.0
HOLE 8 4.1687 0.0 0.0
REPLICATE 5 1 0.3048 5R0.0 1
UNIT 231
COM='FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON LEFT - BOTTOM STACK'
ARRAY 11 -3.9686 -4.3688 0.0
CUBOID 3 1 2P4.3688 2P4.3688 73.152 0.0
HOLE 8 -4.1687 0.0 0.0
HOLE 8 4.1687 0.0 0.0
REPLICATE 5 1 0.0 0.3048 4R0.0 1

CONSTRUCTION OF BASKET ROWS

UNIT 240
COM='2 UNIT ARRAY WITH 1/4 IN. PLATE ON TOP AND SIDES'
ARRAY 12 -9.0428 -4.3080 0.0
REPLICATE 5 1 3R0.3048 0.0 2R0.0 1
UNIT 241
COM='3 UNIT ARPRAY WITH REST OF 5/16 WEB'
ARPRAY 13 -14.1738 -4.3680 0.0
REPLICATE 5 1 200.3656 2R0.7112 2R0.0 1
UNIT 242
COM='2 UNIT ARRAY WITH 1/4 IN. PLATE ON BOTTOM ARD SIDES'
ARPAY 14 -9.0428 -4.368d 0.0
REPLICATE 5 1 200.3048 0.0 0.3048 2R0.0 1

BASKET UNIT

UNIT 250
COM='7 MTR ELEMENTS IN THE LWT'
CYLINDER 3 1 17.0500 73.152 0.0
HOLE 240 0.0 +9.4489 0.0
HOLE 241 0.0 0.0 0.0
HOLE 242 0.0 -9.4489 0.0
CYLINDER 5 1 18.8913 73.152 -1.27
CYLINDER 6 1 33.4963 73.152 -1.27
CYLINDER 5 1 3F.5443 73.152 -1.27
CYLINDER 7 1 49.2443 73.152 -1.27
CYLINDER 5 1 49.8539 73.152 -1.27
CUBOID 8 1 4P49.8539 73.152 -1.27

UNITS 310 TO 350 ELEMENTS SHIFTED UP I1I BASKET - NO FUEL Ill CENTER ROW

BASKET CENTER ROW ARRAY ELEMENTS

UNIT 310
COM='FUEL PLATE ARRAY - PLATES IN 5/16 IN. WEB CENTER'
CYLINDER 3 1 3.81 73.152 0.0
CYLINDER 11 1 4.1275 73.152 0.0
CUYOID 3 1 2P4.3688 2P4.3688 73.152 0.0
REPLICATE 5 1 2R0.3556 4R0.0 1
UNIT 310
COM='FUEL ARRAY PLATES IN 5/18 11N. WEB RIGHT'
CYLINDER 3 1 3.81 73.152 0.0
CYLINDER 11 1 4.1275 72.152 0.0
CUBOID 3 1 2P4.3688 2P4.3688 73.152 0.0
REPLICATE 5 1 2R0.3556 4R0.0 1
UNIT 312
COM='FUEL ARPAY PLATES 10 5/16 IN. WEB LEFT'
CYLINDER 3 1 3.81 73.152 0.0
CYLINDER 11 1 4.1275 73.152 0.0
CUBOID 3 1 2P4.3688 2P4.3688 73.152 0.0
REPLICATE 5 1 200.3556 4R0.0 1

BASKET TOP ROW ARPRAY ELEMENTS

UNIT 320
COM='FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON RIGHT - TOP STACK'
ARPAY 11 -3.3314 -4.3688 15.752
CUBOID 3 1 2P4.3668 2P4.3688 7-.152 0.10
HOLE 8 -4.1687 0.0 15.752
HOLE 6 4.16e7 0.0 15.752
REPLICATE 5 1 0.3048 5R0.0 1
UNIT 321
COM='FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON LEFT - TOP STACK'
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ARRAY 11 - 3. 9686 -4.36 15.752
CUBOID 3 I 2P4.3688 2P4.3688 73.152 0.0
HOLE 8 -4.1687 0.0 15.752
HOLE 8 4.1687 0.S 15.752
REPLICATE 5 1 0.0 0.3048 4PU.U I

: BASKET BOTTOM ROW APRAY ELEMENTS

UNIT 33,'
COM='FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON RIGHT - BOTTOM STACK'

ARRAY 11 -3.3314 -4.3688 15.752
CUBOID 3 1 2P4.3r88 2P4.3C68 73.152 0.0
HOLE 9 -4.1F87 0.0 15.75-

HOLE 8 4.1687 0.0 15.752
REPLICATE 5 1 0.3048 5R0.0 I
UNIT 331

COM=' FUEL APRAY WITH HALF OF 1/4 IN. PLATE ON LEFT - BOTTOM STACK'
ARRAy 11 -3.9686 -4.368E 15.752
CUBOID 3 1 2P4.3688 2P4.3688 73.152 0.0
HOLE 8 -4.1687 0.0 15.752
HOLE U 4.1687 0.0 15.751

REPLICATE 5 1 0.U 0.3U48 4RO.U 1

' CONSTRUCTION OF BASKET ROWS

UNIT 340
COM='2 UNIT APRRAY WITH 1/4 IN. PLATE ON TOP AND SIDES'
APRA Y 15 -9.0428 -4.3666 0.0
REPLICATE 5 1 3R0.3048 0 . 2R0.0 I

UNIT 341
CON='3 UNIT ARRAY WITH REST OF 5/16 WEB'

ARRAY 16 -14.1738 -4.3R88 0.0
REPLICATE 5 1 CR03550 2P0.7112 CR0.0 1
UNIT 342
COM='2 UNIT ARRAY WITH 1/4 IN. PLATE ON BOTTOM MID SIDES'
ARRAY 17 -9.5428 -4.3688 0.0

REPLICATE 5 1 CR603040 0.0 0.3048 2RO.O I

BASKET UNIT

UNIT 350
COM='7 MTR ELEMENTS IN THE LWT'
CYLINDER 3 1 17.0500 73.152 0.0
HOLE 340 0.0 +9.4489 0.0
HOLE 341 0.0 0.0 0.0
HOLE 342 0.0 -9.4489 0.8
CYLINDER 5 1 i1.8913 73.152 -1.27
CYLINDER 6 1 33.4963 73.152 -1.27
CYLINDER 5 1 36.5443 73.152 -1.27
CYLINDER 7 1 49.2443 73.1S2 -1.27
CYLINDER 5 1 49.8539 73.152 -1.27
CUBOID 8 1 4P49.8539 73.152 -1.27

CASK LID AND BOTTOM STRUCTURE

UNIT 460
COM-'SIMPLIFIED LID STRUCTURE NAC-LWT'
CYLINDER 5 1 36.5188 13.6775 -14.1351
CYLINDER 8 E 48.8530 13.6775 -14.1351
CUBOID 6 1 4P49.8539 13.6775 -14.1351
UNIT 461
COM= 'SIMPLIFIED CASK BOTTOM STRUCTURE NAC-LWT'
CYLINDER C 1 26. 525 2C3.61
CYLINDER 5 1 76.618 +13.36 -12.7
CYLINDERH 8 49.8539 +13.36 -12.7
CUBOID 8 1 4P49.8539 +13.3C -12.7
UNIT 462
COM='TTHIN TOP AND BOTTOM SHELL OF NEUTRON SHIELD - SUBTRACTED FROM LID MODEL'
CYLINDER 5 1 49.8539 0.81 0.0
CUBOID 8 1 4p49.8535 0.61 0.8

STACK OF BASKETS WITH CASK LID ALIN BOTTOM

GLOBAL UNIT 470
COM='STACK OF 6 BASKETS IN CASK WITH LID AID BOTTOM'
ARPAY 40 -48.8539 -48.8539'. 0
END GEOM
READ ARRAY

ARRAYS FOP TYPE A SASKETS

FUEL ELEMENT PLATE ARPRAY

APA=l NUX=1 NUY=23 NUU=1 FILL 3 21RI 2 1E1D FILL

ARRAYS OF BASKET OPENINGS (TOP, MIDDLE, BOTTOM)
PLATES AT BOTTOM OF OPENING

APA=2 0'U=2 IIU'=1 11UZl= FILL 20L I END FILL
ARA=3 NU:8=3 NUY-1 1UZ=I FILL 12 10 11 END FILL
ARA=4 NU5=2 NnU-I NUZDI FILL 30 21 END FILL

ARRASY OF BASKET OPENINGS (TOP, MIDDLE, BOTTOM)
PLATES AT TOP OF OPENING

APA=5 IIUYN=2 NUY-I UZ11=1 FILL 120 122 END FILL
ARA=C 1U3=3 ND-I 0UZ=1 FILL 112 110 111 END FILL
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AP.A=7 NUE=2 NUY=l NUZ=1 FILL 130 131 END FILL

SAP.PAYS FOP TYPE B BASKETS

APA-iI NUY-`=1 NUY-23 NUZ-1 FILL 7 21P.5 6 END FILL

ARRAYS OF BASKET OPENINGS (TOP, MIDDLE, BOTTOM)
PLATES AT BOTTOM OF OPENING

APA-IT NU0=2 NUY=I HUZ-1 FILL 220 221 END FILL
APA=13 NUX=3 NUY- 1 NUZ-I FILL 212 210 211 END FILL
ARA=14 NUX-=2 NUY-1 NUZ=I FILL 230 231 END FILL

ARPAYS OF BASKET OPENINGS (TOP, MIDDLE, BOTTOM)
PLATES AT TOP OF OPENING

APR=I5 N5('5=2 NUY=I NUZ=1 FILL 3203 321 END FILL
ARA-=I6 NU -3 NUY=1 NUZ=i FILL 312 310 311 END FILL
ARA-A17 NUX=2 NUY-I NUZ=1 FILL 330 331 END FILL

ARP.AY OF BASKETS WITH LID AND BOTTOM

ARA=40 NUX-I NUY=I NUZ=1= FILL 461 462 350 50 150 50 150 250 462 460 END FILL
END ARRAY
READ BOUNDS ALL=MIR END BOUNDS
BEAD STANT NST=- XSM=-17 XSP=i7 YSM=-17 YSP-17 ZSM-5 ZSP-4I75 END BOUNDS
BEAD PLOT
TTL= '2-2 PLOT OF CENTER ELEMENT - FUEL ELEVATION'
SCGYBEN PIC=MAT LPI=l0
UAX-I.0 VDN--I.0 NA0 I500
XUL--5.0 YUL•-5.0 -UL=150.S
XLR-5.S YLK-51.0 ZLR=i50.0 END
TTL X-S PLOT OF BASKET - FUEL ELEVATION'

UA(. 1.0 VDN=-I.0 NAP<-IN00
XUL--17.0 YUL=I7.0 ZUL=50.N
XLRBI7.0 YLE=-17.0 ZLR=50.0 END
TTL='X-Y PLOT OF BASKET - FUEL ELEVATION - MIDDLE BASKET'
UA. =1.0 VDN=-I.0 NAY-=O500

U-17.0 UL=i7.0 ZUL-110.S
XLRPI7.0 YLR=-17.0 ZLR=l50.0 END
TTL='X-Y PLOT OF CASK - FUEL ELEVATION'
UA1=.I.0 VDN=-I.0 NA;=-1500
XUL=-65.0 0UL=65.0 ZUL-I50.0
'LR=65.0 YLR-65.0 ELR=150.0 END
TTL='Y-Z (X=0) PLOT OF MIDDLE BASKET - CENTER SECTION'
VA:-I .0 WDN=-I .0
SNL-N.0 YUL--5.0 ZUL-155.0
XLR-0. YLR=5.0 ZLR=SSN.0 END
TTL- 'Y-Z 1=0) PLOT OF MIDDLE BASKET - CENTER FUEL ELEMENT'
VAX=I.0 WDN=--I.0
XUL-O.O YUL=--.0 ZUL=180.0
XLR=OO YLR=5S ZLR-105.N END
TTL='Y-Z (X=-2) PLOT OF MIDDLE BASKET'
VAX-1.0 WDN=--T0
XUL--2.0 ,SJL-15.0 ZUL-I80
XL=-2.0 YLR=IS.0 ZLR=I00.N0 END
TTL-'Y-Z (X--9) PLOT OF CASK - P-17.0'

LPI=5 NA.=I000
VA:0-I.o0 WDN=-I. 0
XUL=-2.0 YUL=-17.0 ZUL-52.0
SLR--2.0 YLR=17.0 Z LR=-I. END
TTL='Y-Z (X=-2) PLOT OF CASK - R=51.P '
VAX-I.0 WDN=-I.0
XUL--2.0 YUL=-5i.0 ZUL-502.0
XLR=-2.0 YLR-51.0 ZLR=-I.0 END
END PLOT
END DATA
ElD
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6.6.15 PWR MOX Fuel Rods

This section contains truncated sample output files from the evaluation of MOX fuel rods in the

NAC-LWT cask. The output files are shown in Figure 6.6.15-1 (MOX Services fuel

composition in a hexagonal pitch) and Figure 6.6.15-2 (hexagonal pitch 24 1Pu fuel composition).

Included as Figure 6.6.15-3 is the MOX Services fuel composition case containing a square pitch

rod lattice (3.8 cm pitch).
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Figure 6.6.15-1 Hexagonal Pitch MOX Rods - MOX Services Fuel Composition

Thread Name & Version = MCNP5_ESICC, 1.30

This program was prepared by the Regents of the University of I
ICalifornia at Los Alamos National Laboratory (the University) under I

r contract number W-7405-ENG-36 with the U.S. Department of Energy I
(DoE). The Unioersity has certain rights in the program pursuant Lol

the contract and the program should not be copied or distributed i
I outside your organization. All rights in the program are reserved
by the DoE and the University. Neither the U.S. Government nor the

I University makes any warranty, empress or implied, or assumes any
I liability or responsibility for the uoe of thin software. I

Imnnp version 5 ld-06212104 11/15/07 21:Oh:h6
.............. .probid = 10/25/07 21:05:56

name=MS_AcLNACCoCcl .00gO. 00_eO.l0_dO.Olcm_HP_36. inip host=amdengl-it1450

I- NAC-LWT Cask - MaX Experiments - Accident Transport Conditions
2- C
3- C EXCEL File Version: v2.00
4- C Run Version: v2.00
5- C
6- C Fissile Material Type: MaX Services
7- C Rod Interlor Void Moderator Density: 0.9982 .?/cc

8- C Canister Interior Moderator Density: 0.9982 g/co
9- C Canister to Cask Gap Moderator Density: 0.0001 g/cc

101- C Cask Exterior Moderator Density: 0.0001 gloc
11- C Boundary Condition / Distance: Reflected / 0.01 cm
I2- C
13- C Fuel Rod Pitch: 3.6 cm
14- C Fuel Rod Pitch Cofiguration: Hexagonal

15- C Number of Rods: 16
16- C
17- C Base Fuel Parameters: NACCoC
19- C
13- c C-elis - Fuel Pod - NACCoC
2- 1 1 -10.555 -1 u=3 $ Fuel
A1- 2 2 -0.9982 -2 +n u=3 $ Plenum + Fuel to Clad Gap
22- 3 3 -G.56 -3 +2 u=3 $ Clad + End Plugs
'3- 4 4 -0 998 +3 u-3 $ Outside Fuel Rod
24- C 16 Pods - H'eagonal Pitch
25- 10 4 -0.9982 - 10
26- 'trel=( 0.9000 -1.5588 0.0000
27- at-2 u=2 fill=-7:4 -5:5 ':0
2- 2 2i2 222222222
29- 2222 2 2 2 2 2 2 22
30-

32- 2 3 2 2 2 2 22
32- ' 2' 3 3 322222

33- 2 3 3 3 332222
34- 2 22 333322222
35- 322233 2 2 2 2

36- 2 2 2 2 2 2 2 222 2
37- 2 2 2 2 2 2 2 2222

30- " 2 . 2 2 2 22

39- C PWR Baslet - Cells
40- 20 4 -009982 -20 fill=2 u=1 $ Rod Array Container
41- 21 5 -0.0001 a20 -21 o=l $ Basket Cavity
12- 23 7 -2.7020 -23 +21 u=l $ Basket Body
43- 23 5 -0.C001 +22 $=l $ Outside
44- C Cells - LWT Cask Accident Conditions
45- 40 8 -11.344 -43 u=O $ BotPb
46- 41 -0.-0001 -42 fill= u=0 $ Cavity

47- 42 9 -7.9400 -41 +43 u=0 $ Bottom
48- 43 9 -7.9400 -40 +41 +45 +48 +42 ua- 0 OaterShell
49- 44 9 -7.940 -44 +47 142 u_, $ InnerShellTaper
50- 45 9 -7.q4C0 -403 +42 u=i $ InerShell
51- 46 8 -11.344 -47 +46 0=0 1 Lead
52- 47 8 -11.344 -45 +44 e47 u=0 $ LeadTaper
53- 48 0 -4e +47 u-0 $ LeadGap
h4- 49 0 -0.0001 -49 +40 u=0 $ Gap to Reflector

55- 50 0 +49 u=l $ Boundary
56-
17- c Surfaces - Fuel Rod - NACCoC

80- 1 RCC 0.0:300 2.0000 10.5207 0.0000 0.0000 120.4000 1.4781 $ Fuel pellet stark
59- 2 6CC 0.0000 0.0000 6.3990 0.0000 0.0000 409.4227 0.4876 0 Annulas Plenum
60- 3 RCC 0.0000 0.0000 5.0800 0.0000 0.0000 411.8226 0.5588 S Clad End-Caps
01- c Surfaces - Pitch - IJACCoC
62- 10 RHP 0.0000 0. 0000 -1.0000 0.0000 0. 0000 454.12 1. 80000100. 0000 0.C:20 $ Lattice
63- C PWR Basket - Surfaces
0.4- 20 1 RPP -7.4148 7.4148 -7.4148 7.4148 0.0000 453.1200 1 Array Container
06- 21 1 P9 1 -11.2713 11.2713 -11.2713 11.2713 0.0000 452.120C S Hasket Opening

6r- 2 RCC 0. 0000 0.000.0000 ) 0.0000 0.0000 452.1200 1d.03512 0 Busket Outer Body
67- C Surfaces - LWT Cask Accident Conditions
6P- 40 RCC 0.0001 0.0000 -20.0700 0.0000 0.C000 507.301 30.5109 $ Lot Body
03- 41 P.CC 0.00:0 0. 0C 0 -2c 0700 0.0000 0.,C0: u0 26.6700 36.5103 0 Bottom
70- 42 RCC 0.0000 0.0000 0).0000 0.0000 0.0000 452.1200 16.9083 $ Cavity
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71- 43 RCC 0.0000 00000 -17.7801. 0.0000 0.0000 7.6200 26.3525 $ Bottom gamma shield
72- 44 R'C 0.0000 0.0000 0.0000 0.0000 0.0000 444.5000 20.1740 0 Lead i8 - taper
73- 45 .CC 0.0000 0.0000 0.0000 0.0000 0.0000 444.500') 32.-076 $ Lead sd - taper
74- 46 RCC 0.0000 0.000') 13.8176 0.0000 0.0000 416.8640 18.9103 0 Lead id
75- 47 1CC 0.0000 0.0000 13.807 0. 000 0.0000 416.8648 33.3271 S Lead od
76- 48 1CC 0.0000 0.0000 13.8176 0.0000 0.000) 416.0048 33.4645 S Lead gap
77- '49 PP0 -3C.5208 36.0200 -76.5289 3 .5289 -08000 480.7050 1 Coetaiser
70-
79- 0

80- c Materials List
81- c
82- C MOX Material Composition Fuel
03- mi 02335 -5.6994E-03
84- 02238 -8.0851E-01
85- 04238 -3.3724E-05
86- 94239 -6.4076E-02
87- 94240 -3.0352E-03
88- 04341 -2.69806-04

89- 94242 -3.3724E-05
90- 8016 -1.1835E-01
91- C Rod Interior Void Material
92- m2 101 2
03- 8016 1
94- mt2 lwtrl01
95- c Clad Material
96- m3 26054 -7. 03E-05 24050 -4.179E-05 70104 -4.980E-04
97- 26056 -1.149E-03 24052 -8.370E-04 7015 -1.981E-06
98- 26057 -2.702E-05 24053 -9.673E-05
99- 26058 -1.631E-06 24054 -2.448E-05

1001,- 40000 -9.823E-1 S0000 -1.500E-02
101- C Canister Interior Non-Fuel Space
102- m4 1001 2
103- 8016 1
1r04- mt4 ltr.Ol
105- C Canister to Cask Gap Material
106- m5 1001 2

107- 8016 1
108- mtS lwtrOl
109- C Cask Exterior Material
100- m6 1001 2
i11- 8016 1
112- mt6 lwtrL01
113- c Aluminum
114- m7 13027 -l.000"E00
115- C Water/Glycol
116- mi0 1001 -1.03681E-01

warning. material 10 is not used in the problem.
117- 016 -0.756198-01
110- 0000 -2.20730E-01
119- tlOr lwtr Ol

warning. material 00 is not used in the problem.
120- c Lead
121- m8 82206 -2.534E-01
122- 82207 -2.207E-01
121- 82208 -5.259E-01
124- C SS304
125- m9 24050 -7.939E-03 260154 -3.9276E-2 28058 -6.384E-02
126- 24052 -1.590E-01 26056 -6.387E-01 28060 -2.543E-02
127- 24053 -1.838E-02 16057 -1.502E-02 28061 -1.124E-03
120- 24054 -4.652E-03 26058 -2.019E-03 20062 -3.639E-03
129- 28064 -9.023E-04
130- 25055 -2.000E-02
131- C Aluminum Honeycomb Impact Limiter
132- nl1 13027 -1.0

warning, material 11 is not used in the problem.
133- C Mode
134- mode n
135- C Cell Importances
136- imp:n 1 18r 0
137- C
130- C Criticality Controls
139- kcode 1000 0.00 30 530
140- C
140- C Starting Source Definition
142- sdef c-li=41:20 :1
143- erg=dl
144- pos=O 0 10.5207
145- rad=d2
146- u:.s=0 0 1
147- eot~d3

148- spl -3
149- si2 0.0000 0.4781
150- sp2 -21 1
151- si3 0.0000 389.8900
152- sp3 0 1
153- C Print Control
154- print
155- C Random Number Generator
156- rand gen=2 semd=190

7
.48632812- stride=152917 hist=l

157- c
150- c Rotation lMatrix
159- 'TOO 0.0 0.0 0.0 -30 60 80 -120 -30 90 90 q0 0 $ z-rotation -30 degrees

lsource

values of defaulted or esplicitly defined source variables

pririt tuble 11:

NAC International 6.6.15-3



NAC-LWT Cask SAR
Revision 43

sur O.000E+100
tme .Ci0O00E+00
dir isotropic
pos 0. 00001+1 0. 11001E+01 1.0521E+01

0. O000E+ 0)
y 0 . 0 0 . .+ .00

r)0. 00001+300

ac-:s O.O000E+00 0.0000E+00 1.0000E+00
vec 0.000'0E+00 0.0000E+00 0.O000EO0
.-cc ". 00•0E+CII
nrm 1.0000'+00
ara 0.0000E+00
wgt l.000E+l00
eff .lC'00E-02
par 0.0000E+00
tr 0.O000E+00

probability distribution 1 for source variable erg
energy function 3: watt (fission) spectrum (endf law 20)

f(e) =c'exp(-le/a)Psinb(sqrt(boel)
a = 9.6500E-01 b = 2.2900E+00 c = 4.5270E-01

the mean of source distribution 1 is 1.9806E+00

probability distribution 2 for source variable tad
power law 21: f(x)=c'abs(i)*k; 6: = 1.0000E+00

probability distribution 3 for source variable ext
unbiased histogram distribution

source source cumulative probability
entry value probability of bin

1 0. 0E+00 0.i000000E+00 C' 0 i).0 00E+o0)
2 3.8989(0E+02 1.103000E+00 1.000000E+00

the mean of source distribution 3 is 1.9404E+12

January 2015

0

order of sampling source variables.
cel .os rud ext pos erg tme

comment. total fission nubar data are being used.

,material composition

the sum of the fractions of material 2 was 3.OOOOcOE+00

the sum of the fractions of material 3 was 1.000050E+00

the sum of the fractions of material 4 was 3.3010O0tE+0l

the sum of the fractions of material S was 3. 00000IE+0

the sum of the fractions of material 6 was 3.000000Et00

the sum of the fractions of material 9 was 9.999753E1-0l

material
number component nuclide, atom fraction

1 92235, 2.18414E-03 92238, 3.05926E-0l
94240, l.13889E-t'3 94241, 1.00815E-04

2 1301, 6.1661-7E-01 e01, 3.333-31-0l
assciated thermal s(a,b) data sets: lwtr. Olt

3 26054, 1.193461-04 24050, 7.62600E-05
40512, 1.46874E-03 7015, 1.20369E-05
60518, 5.71247E-01 24054, 4.13052E-01

4 1001, 6.16167E-01 8i16. 3.33333E-01
associated thermal s(a,b) data sets: lwtr.0lt

51001, 6.66667E-01 1016, 3.33333E-01
asorciated thermal s a,b) data sets: lwtr. "It

1 ,031, .166667E-01 016, 3.33331E-01

associated thermal s(a,b) data sets: lwtr. l1t
7 13027, 1.0C00E1+0n
O 32201, 2.54963E-01 02207, 1.20017E-i1
9 24050, 8.79087E-03 216054 4.02641E-2

26056, 6.31511E-01 280601 2.3467E- 02
'8061, 1.'20221-i3 14054, 4 .7i95E--3
21014, 3.325051-04 50551 01'371-0

lmaterial
number component nuclide, mass fraction

1 92235, 5.69936E-03 92238, 8.085104E-01
94240, 3.03111E-03 94241: 1.6979IE-04

2 1001, 1.11915E-01 8001 ( 8.8085- 01
16054, 7.072165E-95 405:, 41 . 1779E-

24012, 8.31958E-04 7015, 1.9E090E-00
26058, 3.630821E-06 24054, 2.4478E-l05

4'1001, 1.1915E1-0Ll 011, 0.8100E1-01
O1l0ll, I.1101-il -.016, 0. 88005E-0I

print table 40

94238, 1.27607E-05
94242, 1.25493E-05

7014, 3.24139E-03
26057, 4.32542E-05
40000, 9.81431E-01

3220t, S. 405i0E-ul
20058, 1.00419E-02
24053, 1.20310-02
26058, 1.92741E-03

942138, 3.37237E-05
14242, 3.37237E-05

7014, 4.07975E-64
26057, 2.071186E-015
40000, 9.82251E-01

94139, 2.41437E-02
8016, 1.66481E-01

26056, 1.87224E-03
24053, 1.66532E-04
50000, 1.15166E-O0

240152, 1.69300E-01
26057, 1.45900E-02
28062, 3.249182E-0

print table 40

04239, 6.40755E-02
8016, 1.18349E-01

2G031, 1.14894E-03
24053, 9.67251E-05
50000, 1.49992E-02
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6 l00, 1. 11915E-01 8010, 8.60085E-01
7 13027, 1.00000E+O0

8 82206, 2.53400E-01 82207, 2.20700E-00 82208, 5.25900E-01
9 24050, 7.93920E-03 26054, 3.82710E-02 28058. 6.38416E-02 24552, 1.59004E-01

26056, 6.38716E-01 24060, 2.54306E-02 24053, 5.838056-02 20057, 1.502040-)2
28081, 1.12403E-02 24054, 4.65211E-03 20055, 2.01905E-03 20062, 3.56096-00

28061, 9.02324E-04 25055, 2.000056-07

warning. 6 materials had unnormalized fractions, print table 40.
Icell volumes and masses print table 50

cell atom gram input calculated reason volume
density density volume volume mass pieces not calculated

1 1 7. 05663E-02 l.05550E601 0. 00006E+80 2.70982aE02 2. 955216+03 1

2 2 1.00128E-1 9.98200E-01 0.00000E+00 2.58267E+01 2.57802E401 1
3 3 4.33411E-02 6.56000E+00 0.00c06E+80 9.81838E+01 8.44086E+02 1

4 4 1.00128E-01 9. 98211E-01 0. 000000E+0 O. O00000E+O0 0.00000E+00 0 infinite
5 10 1.00128E-01 9.98200E-01 0. 00000E+00 5.09690E+03 5.08773E+03 0
6 20 1.00128E-01 9.582006-01 0.0U0000E+00 . 94289E+04 q. 2496E04 0
7 21 1.00309E-05 1. 00000E-04 O.100006E+00 1. 30324E+05 1.30324E+01 0
8 22 8.03063E-02 2.702006+00 O.080 E+00 .00000006+00 0.000006+00 0 asy+metrio

9 23 1.00309E-05 1. 00000E-04 O.100006E+0 O.008086+00 0. 00000E+00 0 infinite
10 40 3.29629E-02 1.13440E+01 0. OO000E+0 1.66245E+54 1.885886E05 1
11 41 .0 0309E-05 1.0 000E-04 0.00010E+01 4.09828E+05 4.09828E+01 I
12 42 8.64586E-02 7.894006E00 0. 00006E+00 9.51154E604 7.55216E+05 1

13 43 8.64586E-02 7.940006+00 0. 00060E+00 4.53784E+05 3.603046+06 1

14 44 8.64586E-02 7.940006+00 O.O0000E+00 1.02842E+04 8. 16563E+04 2
15 45 8.64586E-02 7.94000E+00 O.OOOOOEa0 98.04489E+04 7.18165E+05 1

16 46 3.29629E-02 1.13440E+01 0. 000008E+0 9. 86269E+05 1.111826+07 1
17 47 3.29629E-02 A.1344E6+01 5. 000006+00 5.13486+54 5. 82470E+05 2
18 48 0.1000006+00 0.00000600 0. 000006+00 1.20186E+04 0. 0000IE+O0 1
19 40 1. 00309E-05 1. 000OE-64 0. +0000+0 0.5 00006+10.E+00 0.000000 0 asymmetric
20 50 0.00000E600 O.OOO0E000 0.500006+00 0.0000OE+00 O. 000000E+0 0 infinite

warning. 2 cells appear to consist of more than one piece.

Isurface areas print table 50

surface input calculated reason area
area area not calculated

2 1.1 O.OO000E+00 1.17123E603
3 5.2 8.00000E+00 7.18104E-01
4 1.3 0. 000006+00 7.18104E-01
6 2.1 0. 00000E+00 1.254346+03

7 2.2 0. 00000+E00 7.400256-01
8 2.3 0. 00006+E10 7.409256-01
10 3.1 0. 00000E+00 1.44593E+03
11 3.2 0. 00000+E00 9.809b66-05
12 3.3 0.1010OE6+00 9.809866-01
14 10.1 0.00006E+00 0.000100E+0O not a boundary
15 10.2 0.0000E+00 f. 0000t6OZeO not a boundary
16 10.3 0.00000±E00 .00006OE+00 not a boundary
17 10.4 0.00006+O50 5.500006E80 not a boundary
18 10.5 0.000OOE+00 0.00000E+00 not a boundary

19 10.6 0.500006+00 0.00000E+00 not a boundary
20 10.7 ' . 00(000E00 1.12237E+011

L) 50.8 O.000006+00 1.12237E+01
23 20.1 0. 00000E+00 6.70476E+03
24 20.2 0.800006+0 8.70476+03
25 28.3 0.001006+00 6.704766+03
26 20.4 .000006+00 6.70476E+03
27 20.5 0. 000O0+E00 . 000006+00 asymmetric
28 20.6 l.00006E00 0. 00000±E00 asymmetric

30 21.1 0.00000E600 1.01920E+04
31 21.2 0.00000OE+00 1.01920E+04
32 21.3 O. 0000OE+00 1.01920E+04
33 21.4 0. OO0000E+0 1.01820E+04

37 22.1 0. O0000+00 4.78244E604
41 40.1 0. 00000+0L 1.11-4176+05
42 40.2 0.006OOOE+0 4.180726+03
43 40.3 O.000006E+0 4.18972E+03
49 42.1 0.8006OE+00 4.82539E+04

53 43:.1 .00006E+l0 1.26170E+03
54 43.2 0.00000E00 2.1 81606E03
55 43.3 0.000006±00 2. 10160E+(3
57 44. 1 0.000006+00 3.02056±02
58 44.2 O. 00000E+00 2.23013E+03
61 45.1 0.00000E+00 5.48652E+03
85 46.1 O.00000E+00 4.95306E+04
86 46.2 0. 00006E00 2.811736+03
67 46.3 0.00000E+00 2.61173E+03
69 47.1 0.O00000600 . 720166+04

73 48.1 000000E+00 8.706156E04
77 49.1 0. OO000E+00 3.70604E+04
78 49.2 0O.00006E+00 3.706846E04

79 49.3 0.O01000OO00 3.70004E604
80 49.4 0. 00000+E00 3.70684E+04
81 49.5 0.000006+00 5.33744E+03
82 49.6 0. )0000E6+00 5.32744E+13
84 1001. 1 0.0000OE+00 9. 43671E+02

85 11010.2 0.8 0006E+00 9.43R71E+02
886 0010.3 0 .00006E00 9.438716E02
87 10010.4 0. 0000E+060 9.420716+02
88 10010). 5 0.000001E00 9. 403710E+2

89 10010.6 0.000006+00 9.43071E+02
Icells print table 60
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atom gram
cell mat density density volume

neutron
mass pieces importance

1 1

3 3

4 4
5 10
6 20
7 21
8 22
9 23
10 4')

11 41
12 42
13 43
14 44
15 45
16 46
17 47

18 48
19 49
20 50

total
Isurfaces

1 7.05663E-02 1I.055tE01- 2.79982E+02 2.00521E+03
n 1.001206-01 9.902'n'E-01 2.58267E+01 2.t7602E+01

3 4.33411E-01 0.5000E+00 0.31038E+01 0.44006L+02
4S 1.001266-01 9.902006-01 0.00000E+00 0.000006+00

4s 1.00128E-01 9.98200E-01 5.09690E+03 5.08773E+03

4n 1.00128E-01 9.96600E-01 9.94-89E+04 9.92496E+04
5s 1.00309E-05 1.00000E-04 1.30324E+05 1.30324E+01
7 6.03063E-02 2. 70200E+00 0.00000E+00 0.0006OOE00
5S 1.003090-05 1. 0'10'-04 0.I0000E+00 '.000000
8 3.16296E-02 1.13440E+01 1.66245E+04 1.605366-05

5S 1.0I309E-0 1.00006E-04 4.09828E+05 4.06928E+01
9 8.64,86E-02 7.94000E+00 9.51154E+04 7.55216E+05
9 8.64586E-02 7.94000E+00 4.53784E+05 3.6U304E+06
9 8.64586E-02 7.94000E+00 1.02842E+04 8.16563E+04
0 6.6456E6-02 7.94000E+00 q.04490E+04 7.1165E6+05
8 3.29629E-02 1.13440E+01 9.•690E0+05 1.11082E607
8 3.296266-02 1.13440E+01 5.13461E+14 5.62470E605
0 .O00000E+00 O.O0000E+00 1.20186E+04 0.000006+00
6s 1.00369E-05 1.00006E-04 O.00000E+O00 .000106+00
0 0.00000E+00 0.00OOOE+00 0.00000+ .000106+00

2. 36097E+06 1.72254E+07

1 1.0000E+00
1 1.00006+00

1 1.000060E+
0 1.0000E+00
0 1.0000+o00
0 1.0000g+00
0 1.00006+00
0 1.00006+ 00
0 1. 0000E+03

1 1.0000E+00
O 1.000O6+00
1 1.0006E+00
1 1.0000E+00
2 1.00006+00
O 1.00006+00
1 1.0000E+00

2 1.00006E+0
1 1.0000E+00
0 0.0000E+00
0 O.CO00E+O0

print table 70

surface trans type surface coefficients

1 1
2 1.1

3 1.2
4 1.3
5 2
6 2.1
1 2.2
8 2.3

9 3
10 3.1
11 3.2
12 3.3
13 10
14 10.1
15 10.2
16 10.3
17 10.4
18 10.5
19 10.6
20 10.7
21 10.8
22 20

23 20.1
24 20.2
25 20.3

26 20.4
27 20.5
26 20.6
29 21
30 21.1
31 21.2
32 21.3
33 21.4
36 22
37 22.1
40 40
41 40.1
42 40.2
43 40(.3
44 41
48 42
49 42.1
52 43
53 43.1
54 43.2
55 43.3
56 44
57 44.1
58 44.2
60 45
61 45.1
64 46
65 46.1
66 46.2
67 46.3
68 47
69 47.1
72 40

73 48.1

76 49 refl.
77 49.1 refl.
78 46.2 rtel.
79 49.3 refl.
80 40.4 refl.
61 46'.5 refl.
82 49.6 refl.
83 10010

rcc
cz 4.7810000E-01
pz 4.0041070E+02
p 0.0000000E600 O. 0000000E+00 -i.0000010600E -1.0520700E+01
r cc
cc 4.8760000E-01
po 4.1582170E+02
p 0. j000000060 0. 00000006+00 -1.0000000E+00 -0. 3990000+E00
rcc
cc 5.5880000E-01
pz 4 .1690260E+02
p 0.0000000E+00 0.0000000E+00 -1.0000000E+00 -5.0800000E400

rhp
po 1 .010000006+00

p -1 .I0000000I6+ 00 0. 00000'00E+00 0. 000000E-00 1.68000000E+00
p 5.0000000E-01 8..6602540E-01 0.00001000E+00 1.8000000+E00
p -0. 0000000E-01 -8.6602'46E-01 0. 0000000E000 1. 80000000E+0
p -5.0000000E-01 8. 6602540E-01 0. O000000E+00 1.8000000E+O0
p 1. 0000000E-01 -8. 60325406-01 0. O000'0006+00 1. 8000000E+00

Pz 4.0312000E+02
p 0 .C)000010E+000 3 .0.000000060E+0} -1. 000000650E+00 1.]•0000000E+00
rpp

I p 8.6602540E-01 5. 000000E-01 0. 0000006E+00 7.4148000E+00
Sp -8. 6602546E-01 -5. 00000006-Il 0. 0 0000000E+0 7.4148000E+00

1 p -5. 0000000E-01 8. 6602540E-01 0. 0000000E+00 7.4148000E+10
p 0.000000-01 -6. 60025406-0 0. 0000000E+00 7.4148000E+00

1 p 4.5212000+E02
1 p 0. 0000000rE+(0 0.0000000E+00 -1. 0000000E+00 0. 0000000E+00

rpp
1 p 9.6602540E-01 5.00000006-01 0. 0000000E+00 1.1271300E+01

p -0.66025406-O1 -5. 0000UO6E-01 0. 00000006+00 1. 127130001
1 p -5.0000000E-1 8 . 6602540E-01 0. 0000000E+00 1. 1271300E+01
l p 0.'0000000E-01 -8. 6602506E-01 0. 00000006E+0 1. 1271300E+51

rcccc 1. 60351206-01

cc 3.6518900E+C0
pz 4. 069500E+02
p 0. 000000600E+ C, 0. 0000''00uE+00 -1 . 00000000E+0 2.6670006E+01
rcc
rcc
cc 1.6986300E601
rcc
cz 2. 6352500E+01
p0 -1.0165000601E
p 0 .(1:0000UE + 00 0. 00Ic':'06+0 -1 . 000000065E+ 1 .7780000E+01
rcc
cz 2.01740006+51
pz 4:.4450000E+02
rcc
c+ 3.1597600E+01

cc 1.8910300E+01
P 4 .3068240E+02
p 0. 0000006E+00 0. 000000060+0 -1.00uOOO0OE600 -1.3817600E+01
rcc
cz 3.3327100E+01
r c,-
cz 3.34045006+01
rpp
po 3. 6528900E+01
p -I .00000060E+0 O. OOOOOOE+00 0. 0000000E+00 3.6528900E6+1
p . 65260006E01

P C 0 01i0000000C00 -1 . 001106+r' 0.i0000000E+0l 3.6528901-E+01
pz 4 0 0U705,060+,2
p 0 . 0000000E+00 5. O00000u E+00 -1 . 0000000E+00 2.6680000-+01
rhp 0
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84 10010.1
85 10010.2
86 10010.2
87 10010.4
88 10010.5
89 10010.0

identical surfaces

1001 p,
1001 p
101 p
1001 p
1001 p
10,:01 p

2.7000EOOE+ 00
-I. 0000000E+00 0 0000000E00 0. 0000000E+00

5. 00000008-O1 8.8 02540E-01 0. OOOOO00

-5. 0000000E-01 -8.6602540E-01 0. 000)0000E+00
-5. 000000E-O01 8.66802540E-01 0. 000000+lOO0

5 . 0000000E-I0 -0ý.6602510E-01 0.1 00000008+04

9.000000UE-01
9.0003896E-01
2.6999604E+00
3.9600518E-05
3.0999604E+00

print table 70

master surface identical surfaces

10.7 10010.7
10.8 10010.8
20.5 21.5 22.2 42.2
20.0 21.8 22.3 41.2 42.3 44.3 45.3
40.1 41.1
40.3 41.3
44.2 45.2
46.2 47.2 48.2
46.3 47.3 48.3

surface coefficients for identical surfaces not used.

surface trans type surface coefficients

90
91
34
38
50
35
39
46
51
59

63
45
47
62
70
74
71
75

10818.7
10010.8

21.1
2 2.

42.2
21.6
22.3
41.2
42.3
44.3
45.2
41.1

41.3
45.2
47.2
48.2

47.3
48.3

101 (0
01 pn
01 pOl pz

pz

p
p

p
P

p
p

p
Pc
PScz

Pc
p
pf
ps

4.5312000E+02
0. 0000000E+0l

4.5212008E+02
4.5212008E+02
4.5212008E+02
0. O0000t'+00
0. 0000000E+000.0000000E+00
0. 0000008E+00

01.0000000E+00

0. 00006OOOE+ 00
3.6518900E8+ 01
0.00OOO000E+0

4.445000O8+02
4.3068240E+02
4. 3068240E+02
0.(0000000+00
0. 000E000+0

0.0no0000E+00 -1 . 000000OE+00

0.0000,00E+00 -I. 00000008E+20
0. 00000008+00 -1I. 0000000E+00

0. 00000008E00 -1. 0000000E+00
0. 0000000E+00 -. 0000,008E+0
0. 0000000E+O0 -1. O00000008+0

0.00000008E+0 -1 .000000008+00

1.0000006±00

0.00000008+00
0. 0000 00 08+00

0.000000OE+00
0.0000008E+00
0.00 00008E+O0

2.6670000E+01

0.00000008+00 -1. O000000E+00 -1.38176OE+c01
0. 0000000+E00 - .0 0000088E+Q00 -1.3817600E+01

I cell temperatures in the free-gas thermal neutron treatment. print table 72

all non-zero importance cells with materials have a temperature for thermal neutrons of 2.5300E-08 mev.

SRandom li er Geneartor = 2

Random Number Seed 19073446328125
Random Number Multiplier = 9219741426499971445
Random Number Adder = 1
Random Number Bits Used = 63
Random lumber Stride 152917

5 warning messages so far.
lphysical constants print table 98

name

huge
pie

euler
avogad
aneut
avgdn
slice

planck
fscon

gpt11I
gpt 13)

value description

1. 00000000000008E36
3.1415926535898E+00
5.7721566490153E-01
6.02204344692 28+ 23
1.0086649670000E+OU
5.9703109000008E-01
2.9979250000000E+02
4. 1357320000000(-13

1:. 37039300000008E+02
9. 3958000000000E+02
5.1100900000000E-01

infinity
pi
euler constant
avogadr, number (molecules/mole)
neutron mass (amu)
avogadro number/neutron mass {l.e-24"molecules/mole/amo)
speed of light lcm/shake)
planc: constant (mev shake)
inverse fine structure constant h'c/(2*pi'e"2)
neutron mass (mev)
electron mass (mev)

fission q-values: nuclide
90232
92233
92235
92237
92239
93237
94239
94241
94243
95242
96242

other

q (oev)
171.01
180.ý84
180.88
180.40
180.40
183.67
189.44
188.99
187.48
190.54
10. 49
180.00

nuclide
91233
92224
91236
92238

92240

94238
94240
94242

95241
95243
90244

qg(ev)
170.507

179.45
179.50
181.31
103. 40
186. 65
186.36

190.83
190.25
19). 49

the following compilation options were used:

cheap
dec
plot
mcplor
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-lib
default datapath: -:\Program Files\LAlIL\MICNPDATA

C:\Progra-1\LAXL\MCTIPdata
Icross-section tables

table length

print table 100

tables from file actia

1001.6Tc 5202 1-h-I at 293.6K from endf-vi.9 njoy99.50
7014.62c 67462 7-n-1 at 293.6K from endf-vn.8 njoy99.50
8016.62c 170541 8-o-16 at 293.6K from endf-vi.6 njoy99.50

1302
7

.62c 75363 12-al-27 at 293.6K from endf-vi.8 njoy99.50
24550.62c 194445 24-er-S50 at 293.66 from endf-vi.8 njoy99.50
24652.62c 174773 24-cr-5- at 293.6K from endf-vi.8 njoy99.50
24053.52c 147286 24-cr-53 at 293.6K from endf-vi.8 njoy99.50
2054.62c 131737 24-cr-54 at 293.6K from endf-vi.8 njoy99.50
35055.61c 134565 25-mn-55 at 293.6K from endf/b-vi.68 noy99.50
26054.62r 143370 26-fe-54 at 293.6K from endf-vi.8 njoy99.50
26656.62c 23,6655 26-fe-56 at 293.6K from endf-vi.8 njoy99.50
26057.62r 141642 26-fe-57 at 293.6K from endf-vi.8 njoy99.50
26058.02r 87569 26-fe-5b at 293.6K from endf-vi.8 nsoy99.50
28058.62C 235403 28-si-5E at 293.6K from endf-vi. njoy99.S0
28065.6c 158305 28-na-60 at 293.4K from endf-vi.8 njoy99.5S
25061.62c 112032 28-ni-61 at 293.6K from endf-vi.8 njoy99.50
28062.62c 104366 28-nu-62 at 293.6K from endf-vi.8 njoy99.50
28064.62c 97689 26-ni-S4 at 293.6K from endf-vi.8 nioy99.50

tables from file endf66a

701. 66c 19013 7-n-15 at 293.6K from endf-vi.0 n3oiO99.50

tables from file endf66b

40005.66c 98524 40-zr-O at 293.6K from endf-vi.1 njoy99.50

tables from file endl92

50000.42c 141628 ENDL library name: nd920609 LAOIL/XTM modified: 951122
temperature = 2.5860E-08 adjusted to 2.5300E-08

tables from file endf66c

82206.66c 219368 82-pb-206 at 293.6K from endf-ov.6 njoy99.50
9220

7
.6,Cc 134249 82-pb-2

0 7 
a 2193.6K from endf-os.- njey99.50

62208.66rc 135105 82-pb-250 at 293.6K from endf--va- njoy99.50
94238.66c 53256 94-pu-238 at 293.6K from endf-vi.0 njoy99.50 total nu

probability tables used from 2.0000E-04 to 1.0000E-02 nev.
94240.06c 305±18 94-pu-

2
4u at 263.66 from endf-vi.2 nrjoy99.50 total nm

probability tables used from 5.7001E-03 to 4.6O00E-02 mev.
94241.66c 126607 94-pu-211 at 293.66 from endf-oi.3 njoy99.55 total no

probability tables used from 3.0000E-04 to 4.026OE-02 mev.
94242.66c 107114 94-pu-242 at 293.66 from endf-vi.0 njoy99.50 total nu

probability tables used from 9.8600E-04 to 1.0000E-02 mev.

tables from file tL16 303

92235.69c 567997 92-u-235 at 293.6K from t16 u2351a9d njoy99.50 total nu
probabiloty tables used from 2.2500E-03 to 2.5000E-02 nev.

92238.69c 717320 92-u-236 at 293.6K from t16 u2381auh njoy99.50 total nu
probability tables used from 1.0006E-02 to 1.4903E-01 mev.

94239.69c 506320 94-pu-239 at 293.6K from t16 pu239la7d njoy99.50 total nu
probability tables used from 2.5000E-03 to 3.006OE-02 mev.

tables from file tmics

lotr. Olt 10193 hydrogen in li g ht citer at 300 degrees keleun

mat 115
mat 725
mat 825
matl325
mat2425
mat2431
mat2434
mat2437
mat2525
mat2625
mat2631
mat2634
mat2637
mat2825
mat2831
mat2834
mat283

7

mat2843

12/65/01

12/05/01
12/05/01
12 17/01
121/ 20/01
12/20/01
12/20/01
12/ 20/0 1
02/11/02
12/20/01
12/20/01
12/20/01
12/20/01
13/20/f1
12/20/01
12/20/01
12 /20/01
12/20/01

mat 710 07/13/01

matlO0 07/24/01

911219

matL231
mat8234
mat8237
mat9434

mat9440

mat9443

mat9446

mat9228

mat9237

mat9437

08/13/01
08/13/01
03/16/01
09/06/01

09/06/01

29/06/01

09/06/01

07/02/03

07/02/03

07/02/03

1001 0 010/12/05

total 5582077

warning, neutron energy cutoff is below some cross-section tables.

comment. I cress sections modified by free gas thermal treatment.
laisignment of s(a,b) data to nuclides. print table 102

mat nuclide s(a,b)
2 1001. Ol lotr.Olt
4 1001 . F2C lwtr. Olt
5 1001.6-C lwtr. Olt
S 1I051 .l32c iwtr.O t

dump no. 1 on file MS_Acc_(4ACCoC_c .O0_gO.O0_eO.O0_dO'.'lcm_HP_36mm. inpr nps= 0 Coll
Ctm = 0.00 mrs = 0

6 warning messages so far.
lestimated keff results by cycle

cycle 1 l:{collision) 0.662630

cycle 2 0 (collision) 0.6225E5

cycle 3 k(collision) 0.744636

ycle 4 k(collisnon 0.660470

prompt removal lifetime(abs) 8.1191E+03

prompt removal lifetime(abs) 8.65266E03

prompt removal lifetime(abs) 8.5012E+03

prompt removal lifetime(abs) 7.9407E+03

print

source points generated

source points generated

source points generated

source points generated

table 171

e44

928

1189

916
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cycle 5 k (collision) 0.671615 prompt removal lifetume(abs) 8.6591E+103 source points generoted

cycle 6 k(collision) 0.675550 prompt removal lifetime(abs) 8.2934e+03 source points generated

cycle 7 i(collision) 0.693P64 prompt removal lifetime(abs) 8.1740E+03 source points generated

cycle 8 k(collision) 0.702859 prompt removal lifetime(abs) 8.6663E+03 source points generated

972

999

1(152

1006

estimator cycle 526 a'
k:(collision) 0.741770
k}:absorption) 0.756647
k(Itrk length) 0.717143
rem life~col) 8.4264E+03
rem life abn) 6.39110E03
source points generated 1 046

estimator
6:(collision)
k (absorption)
k(trk length)
rem lifeicol)
rem life abs)
source points

estimator
kconllision)
kOabsorption)
k(trk length)
rem !ifencol)
rem life abs)
source points

estimator
6 (collision)
k(absorption)
k(trk length)
rem life~col)
rem 1ife abs)
source points

estimator
k(collision)
k(absorption)
khtrk length)
rem life~col)
rem life abs)
source points

cycle 127 'a

0.643842
0..61059
0.634707

8.2199E+03
8.1559E+03

generated 869

cycle 528 a'
0.717229
0.699228
0.699455

8.7750E003
.6882E.+03

generated 1119

cycle 529 as
0.699031
0.680971
0.725578

8.4830+E03
8. 61000+'3

generated 961

cycle 530 a'
0.702529
0.694516
0. 64 8 25

6.21720E03
8.32684E+003

generated 1018

ve of 496 cycle.
0.703646 0.0016
0.703139 0.0016
0.703386 0.0023

8.4710E+03 0.(017
8.4726S+03 0.0016

ve of 497 cycles
0.703525 0.0016
0.703068 0.0016
0.703247 0.0022

8.4713E+03 ( 1017
8.4720E+03 0.0016

ve of 498 cyzces
0.703553 0.0016
0.703060 0.0016
0.703240 0.0022

8.4719E+03 0.0017
8.4724E00 0.0016

ve of 409 cycles
0.703544 0.0Ol6
0.703028 0.0016
0.703285 0.0022

0.4719F0± 3 0.0017
6.47170E03 0.0016

fe no 500 cycles
0.703542 0.0016
0.703011 0.0015
0.703178 0.0022

8.4714E+03 0.0017
6.47240E03 0.0010

combination
k(col/abs)
k(abs/tk ln)
1:ttk ln/ol)
ko col/abs/tO is)
life(col/abs/tl)

combination
k(col/abs)
k-abs/tk in)
k(tk In/col)
k(col/abs/tk In)
life (col/abs/tl)

combination
O(00l/obs)
O:abs/tk ln)
O(tO ln/col)
k(col/abs/tk In)
lfe(col/abs/tl)

combination
0(col/abs)
khabs/tk in)
k)tk in/col)
t)col/0bs/tk ln)
life(col/abs/tl)

combination
k(col/obs)
kýabs/tk lv)
:0tk In/col)
k(col/abs/tk In)
life (col/abs/tl(

simple average
0.703392 0.0015
0.703262 0.0016
0.703516 0.0017
0.703390 -00')15

8.4742E+03 0.0015

simple average
0.703297 0.0015
0.703158 0.0016
0.703386 0.0017
0.703280 0.0015

8.4737E+03 0.0015

simple average
0.7C3307 0.0015
0.703150 0.0016
0.703396 0.0017
0.703284 0.0015

8.4741E+03 0.0015

simple average
0.703286 0.0015
0.703156 0.0016
0.703414 0.0017
0.70328C 0.0015

8.4744E+03 0.0015

simple average
0.703276 0.0015
0.703094 0.0016
0.703360 0.0017
0.7013244 0.0015

6.4741E+03 0.0015

combined average
0.703372 0.0015
0.703196 0.0015
0.703605 0.00116
0.703328 0.0015

8.4796E+03 0.0013

combined average
0.703275 0.0015
0.703110 0.0015
0.703482 0.0016
0.703227 0.0015

8.4793E+03 0.0013

combined average
0.703282 0.0015
0.703103 0.0015
0.703504 0.01016
0.703229 0. 015

8.4795E+03 0.0013

combined average
0.703261 0.0015
0.703088 0.0015
0.703503 0.0016
0.703216 0.0015

8.4804E+03 0.0013

combined average
0.703251 0.O015
0.703049 0.0015
0.703485 0.0016
0.703100 0.0015

8.4802E+03 0.0013

corr
0.7953
0.4218
0.5823

corr
0.7960
0. 4250
0.5863

corr
0. 7956
0. 4250
0.5360

corr
0. 7954
0.4238
0.5854

corr
0.7954
0.4238
0.5841

source distribution written to file 740_AccIJAC oCCcl.800gO.00_eO.OO_dO.0l],m_HP_36,•.inps cycle = 530)
Iproblem summary (active cycles only) source particle weight for summary table normalization = 5000000. 00

run terminated when 530 kcode cycles were done.

NAC-LWT Cask - MOX Experiments - Accident Transport Conditions
10/25/07 21:19:09

probid = 10/25/07 21:05:56
0
neutron creation tracks weight energy

(per source particle)
neutron loss tracks weight energy

(per source particle)

source 500502 1.0000E+00 2.1043E+00

weight window
cell importance
weight cutoff
e or t importance
dxvtran
forced collisions
eap. transform
upscattering
photonuclear
(n, ,n)
prompt fission
delayed fission

total

0
0
0
0
94
0
0
0

949C
0

5011451

0.
0.
1. 05920-01
0.

0.
0,.

0.
4.087680-06

C.
-571E-07

escape
energy cutoff
time cutoff
weight window
cell importance
weight cutoff

e or t importance
dot ran
forced collisions
exp. transform
downsoattering
capture
loss to (n, sn)
loss to fission

total

0
0
0
0

0
0
C'

474
0

0.
0.
0.
0.
0.
1. 0547E-01

0.
0.
0.
0.
0.

7.5486E-01
8.3532E-04
2.4643E-01

0.
0.
0.
0.
0.
4. 33360-06
'2.
'7.
0.
0.

2.0393E+00
3.4580E-02

8.0905E-03
2.3925E-02

0 .0
1.6723 E-03 1.5347E-03
0. 0.
0. 0.
1.1070+00 2.105(59E+0 101451 1. 1076E000 2.1059E+00

number of neutrons banked 501
neutron tracks per source particle 1.0029E+00
neutron collisions per source particle 1.5353E-02
total neutron collisions 71766227
net multiplication 1.0008E+00 0.0000

average time of (shakes)
escape 0.0000E+00
capture 9.4388E+03
capture or escape 9.4388E+03
any termination 9.7365E+03

maximum number ever in bans

bank overflows to backup file

most random numbers used was

cutoffs
too 1.00000E33
eco 0.0000E+00
w-l -5.0000E-01
wc2 -2.5000E-0U

0

12401 in history

computer time so far in this run
computer time in mcrun
source particles per minute
random numbers generated

12.12 minutes
11.96 minutes

4.4359E+04
770053288 255214

range of sampled source weights = 8.4104E-01 to ].1048E00+

source efficiency = 1.0000 in cell I

source efficiency = 0.1042 in cell 10

source efficiency = 1.0000 in cell 20
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source efficiency = 1.0000 in cell
ineutron activity in each cell

41

tracks
cell entering

population collisions collisions number
.weight weighted

(per history) energy

print table 126

flux average average
weighted track weight track mfp
energy (relative) (cm)

10

3
4

1510

12
13
14
1 5
16I
1 7

3
4
10
20
21

23
40
41
42
43
44
45
40
47
48
49

1255010
1708320
1923591
4723894
1421751

0
1663380
2075969
2173070

26756
0

117397
3367057

42780
21 92206
2661735

88453
3115908
1754788

5 0(8'(53
500655
500862
50(0933

373841

274111
374702

357717
5352

0

15536
211757

15974
356597
296813

20419
210444
180075

588249
71781

78833
23063792

80761(6
0

1888
2123010

98
105825

0
1374254

13287925
147895

5325642
24149944

318688
0

4067

9.5 138E-01
1.00771-01

1.3909E00-01
3.3926E 0(1
8.6070E+00
O.0006E+00
2.7445E-03
3.6862E+00
1.4370E-04
1.4813E-01
0. 0000E+00
1.8224E+00
1.9309E+01
2.00610-01
8.0534E+00
3.7756E+01
5.3434E-01
0.0000E+00
6.0877E-03

1.2434E-03
4.1502E-04
5.6258E-04
1.9840E-04
1.3853E-04

0.000E+00
4.9624E-04
5.4141E-04
5.9979E-04
3.0621E-03
O.0000E+00
2.6104E-03
3.4664E-03
8.2779E-04
9.0372E-04
1.6531E-03
1.7669E-03
2.8143E-03
3.8995E-03

1.1278E+00
8.2308E-01
8.8063E-01
5.35341-01
3. 5425E-01
0.00000+00

4.1450E-01
3.4564E-01
3.0426E-01
1.0020E-01
0.00O0E+Ox
1.0374E-01
1.7878E-01
1.0667E-01
3.0289E-01
2.22150-01
1.36400-01
1.8703E-01
1.8293E-01

9.1668E-01
8. 190E-01
8.8178E-01
8.2904E-0l
7.941E6-01
9. 000nE+00
8.2621E-01
8. 1935E-01
8.1703E-01
7.1747E-01
0.0000E+00
7.2074E-01
7.6829E-01
7.5443E-01
8.1723E-01
8.0496E-01
7. 4778E-01
7.9827E-01
7.8977E-01

2. 6471E+00
1.8 137E + 00
3.8130E+00
1.3620E+00
1.I032E+00
0.0000E+00
1.3160E+04
9.7325E+00
1.1977E+04
3.2033E+00
O.0000E+00
2.5082E+10
2 .7581E+00
2.3675E+00
,.5854E+00
3. 5572E+00(

.3(05 900+1)0
0O0000E+00
1.0874E+04

:otal 30448425 4796221 76760227 1.1525E+02

print table 128 requires
lneutron weight balance in each cell

1067 decimal words of dynamically allocated storage.
print table 130

cell index 1 2 3 4 5 6 7 8 9
cell number 1 2 3 4 10 20 21 22 23

externlal events:
entering 1.2681E+00

source 1.0000E+00
energy cutoff 0.1 000+E00

time cutoff 0.50000E+5
exiting -1.8832E+50

total 3.8488E-51

variance reduction events:
weight window 0.:0000E+0

cell importance 0.)000E+00
weigiht cjtoff 2.01290-05

a or t importance 0.00000E+00
dctran 0.OOOOE+00

forced collisions 6.00000+00
e:x:p. transform 000O00

total 2.8229E-05

3.1938E+00
O.0000E+00
0.000E+l00
0.000E0+00

-3.1934E+00

3.6010E-04

0,0000E+00
0.00OE+00
2. 7032E-06
0.000UE+00
0.0000E+O0
0.0000E+00
0.000E0+00

2.7032E-06

3.4204E+x00
0.0000E+00

O.00OOE+00
. 00000E+00

-3.4192E+00

1.1827E-03

0.0000E+00
0. O0000E+00

-9.7040E-00

0.0000E+00
0.O000E+00
0.0000E+00
0. 01000E010

-9.7040E-06

7.9797E+00 2.3195E+00

O.O0000E+O0 .0000E+00
O.O000E+00 O.0000E+00
0.0000E+00 O.0OOOE+0O

-7.8425E+00 -2.2857E+00

1.3724E-01 3.3874E-02

O.O000E+O0 O.00000+00
O.O000E+00 0.0000E+00

-1.9749E-05 -4.7973E-05
0.0000E+00 0.0000E+00
0.0000E.00 .O0000E+O0
0.O0000E+00 0.0000E+00

0.O000E+00 0.0000E+00

-1.9749E-05 -4.7973E-05

0.O0000E+00
0.00000+00
0. OOOE+00
0.0OOOE+00
0.0000E+00

0.O000E+O0

0.0000E+00
O.O000E+O0
0.0000E+50
0.0000E+O0

0.O0000E+80
0.OOOE+OO
0.0000E+00O.O000EO00

0.0000E+00

0. 00000E+00
0. OOllElOO

0.0000E+00
0. 00000E+O

0.0000E+00

0.0000E+00

2.7616E+00
0. 00000+ 00
0.00OOE+00

U. 0(0(0+0(
-2.7616E+00

6. 36209E-06

0. 0000E+00
0. O000E+O0

-9.9564E-07
0. 000(0E 00
0.0000E+O0
O.00000E+0

. 00D 00+00

-9.9564E-07

-5.3652E-06
O.O000E+00
0.00000E+0
0.00006E+00
O.O000E+O0
0.O005000E

-0.3652E-06

3.4266E+O0
O.0000E+00
0. 0000E+00
C'.0(000E•0-'

-3.3873E+00

3.9247E-02

0. 00000+00
0.0000E+00

5. 7430E-05

0.0000E+00
0.0000E+00

0.O0000E+00

5.7430E-05

-3.9305E-02

0.'7O000E+00
O.O000E+Ou
0.:0000E+00

0.0000E+00
O.O000E+00

-3.9385E-02

3.5712E+00
O.0000E+O0
0.0OOOEO+00

0. 01000IE+00I
-3.5712E+Of'

2.15550E-07

0.00000+00
0. 00(00E+00

0.00006+00
0.0000E+00
0.0000O+00
0. O0-OE+00
0.0000E+00

-2.155000-07
0.0000E+00

0.00000+00

0. Ou•:OE+IOL

0.000-E+00
0.O0000E+00

-2.1500E-07

physical events:
capture

(n,xn)

loss to (nxn)
finsxiow

loss to fission
photonuclear

total

-1.3879E-01 -3.6289E-04

6.2341E-04
-3. 1093E-04

0. L0'0001.00

-2. 4643E-01
0. 0000E+OU

-3.04_3lE-01

O.0000E+00
0.000OE+00
u 2890E+-0
0.0000jrE+O0
0. OOOOE+O00

-3.62-t9E-04

-1.1985E-03 -1.3722E-01 -3.3826E-02
5.0860E-05 0.0000E+00 0.0000E+00

-2.5430E-05 0.0000E+00 0.0000E+00
0. '7000E+00 0. 01000+00 0.0000E+00
0.0000E+00 0.0000E+00 0.0000E+00
0.00000E+0 0.0000E+00 O.000E+00

-1.1730E-03 -1.3722E-01 -3.3826E-02

total 0.O000E+00 O.OOOE+OO O.00000+00 0.00000000 0.O0000-0 0.O0000E+00 0.O000E+O0 O.O000E+00 O.O000E+00

cell index 10 11 12 13 14 15 16 17 10
cell number 40 41 42 43 44 45 46 47

external events:
entering

s ource
energy cutoff

trme cutoff
exiting

3.0410E-02
'2. (10(00E÷(10
0. (00lE+ 00

2. ('0000+E00
-38.338E-02

0.O0000E+00
0. 00OE+O0
0. 0000E+00

0.0000E+00
0. 0000E+00

1.7109E-01
0. 0000E00
0. 000+ E+"
0.0000E+00

-1.5873E-01

total 7.1248E-05 0.0000E+00 1.2354E-02

variance reduction events:
weight window 0.0000E+00
e1 1 imperrance 0.0000+00'
weight cutoff 5.9575E-07

e or t importance 0.OOOOE+00
dx.:tran 0.OOOOE00

forced ,] lixson 0.00000+00
ec.4-. transform 0.00(00+(1.11

total 5.9575E-07

physical events:
capture -7.1844E-05

In,n}) 0.00000E+0
loss to (n, n) 0.I110000E+u

NAG International

5.3543E+00
O.O000E+O0
0.00000E+00
0. (11200+ 00
0. OOOE+OO

-5.214E0+00

1.4105E-01

0.O000E+00
0.0000E+00
1.7627E-04
0. OOOOE+00

0.0000E+000., OOE+O0
0.0000+E00

1.78270-04

6.4450E-02
O.O000E+00
0.00000+00
0. O000+00

-6.0345E-02

4.1045E-03

O.O000E+00
0. 0000E0+10
E.9663E-06
0.0000E0+0
0.0000E÷ 0
O.0000E+O0
0.000og+00

8.9663E-06

3. 6004E+00
0.O0000E+00

0. 0000E+00
0. 0O0OE+00

-3. 3858E+0u

2.1458E-01

0. OOOOE+O0
0:. 0000E1+00
2,20380E-04
0. O0000E+0
0. 0000E+O
0. 0000E+00
2'.O000i E n 0

2,2936E-04

4.2962E+00
0.0000E+O0
0.00001+00

0.00006E+0
-4.2663E+00

2.9932E-82

0.O000E+00
0. 0000E+00
5.6942E-05
0. O000E+00

0O.O0E+O0'

0.0000E+00

5.69426-05

1.3246E-01
.O0000E+00

'2. 000E01-'

0.O000E+00
-1.3214E-01

3.1701E-04

0.00000+00
0.0wU00E+0
7.6461E-06
0 0uOOOE+ '0
0.0000o+00
0.0000E+00
0.00001-E+0

7.6461E-06

5. 038E+00
0.0000E+00
0.OO0E+00
0.0000E+00

-5.0388E+00

0.0000E+00

0. O000+00

. '0000E+00

0.0000E+00
6. 0000E+00
0 . 0') 0(C' + 000.60000E+0'0
O. 0000E+00

O.O0nng+o0

0. 00000+00
0. 0000E+00

0. O000ExO0
0. 0000Ea08
0. 00000-00
0. 000 E + 00o

0. 00810E+O0

0.0000E+00
0. 00000+0

-3.9444E-05
0. O000+00
0. O0000E0

I. 00 00+00

-3.9444E-05

0. 0000E+00 -1.23151-02 -1.4204E-01 -4.1135E-03 -2.14010-01 -3.0482E-02 -3.24600-04 0. l000SE+0
0.0000E000 0. 00000+o0 6.9717E-06 0.00000E+0 6. 059E-01 9.8428E-04 0. 0000EO0 0)0000E+00
0.00001E+00 0.0001E+0 -3 .4859E-06 0 0000E+00 -3. 429E-01 -4.9214E-04 0.0000E+00 0.0000-E00
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fission
loss to fission

photonuclear

total

0.0000E+00
0.O0000E+00

0.0000E+00

7.1844E-05

.000 00+ 00

0.0000E+00

0.'000+OE00

0. 0000E+00 O.000E+00 0.00(OE00+(, ).0000E+00 0.UOEOOo+00 i. 0000E+00 0.0000E+00
0.0000E+00 0.0000E+0 O.O00000+00 O.O000E+00 0.0000E+00 0.0000E+00 O.O000+E00
0.00OE+000.00O 0.0000010 0.0000E+00 0.0000E+00 0. 0000E0+0 0.0000+000 0. (:0OE+0000

-1.2315E-02 -1.4203E-01 -4.1135E-03 -2.1481E-00 -2.9989E-02 -3.24050-04 0.00000.00

0.00000000 0.00000E00 0. 0 O000000 0.00000+00 0.00000+00 0.0O00.+00 0.00000+00total 0. 0+000E+100* 0. 00OE+00

cell index 19
cell number 49

external events:
entering 2.7677E+00

source 0.0000E+00
energy cutoff 0.0O00E+O0

time cutoff 0.00000+00
exiting -2. 7677E+'0

total 9.6082E-07

variance reduction events:
weight window O.O0000E00

cell importance 0.O000E400
weight cutoff 5.0003E-07

e or t importance O.O000E.00
dxtran 0.0000E+00

forced collisions O.0000E+O.
exp. transform 0.0000+E00

total 5.0063E-07

physical events:
capture -1.4140E-00

l{n~n) 0.0000E+00
loss to Inxnn) 0.0000E+00

fission 0.0000E+00
loss to fission 0.0000E+00

photonuclear 0.0000E+00

total -1.4614E-06

total

4.9405E+01
1 .0 00.00
0.000OE+00
0. 00500E00

-4.9405E001

1.00000E+O

0. 0000E+00
O. 0000E+00
4.5170E-04
0. O000E+00
0. 00000+00
0. 00C:E+ 00+

0.01:0 E+00O

4.5179E-04

-7.54ý6E-:,")
1.072:E-133

-8.3532E-04

'3.0000E+00

-2.4643E-01
0. (O()OE+1O0

-0. 0005E000

total 0.0000E+00 0.0000E+00

Ineutron activity of each nuclide in each cell, per source particle print table 140

cell cell nuclides atom
index name fraction

1 1 92235.690 2.18E-03
92238.69c 3.06E-01
04238.06c 1.28E-00
94239.69c 2.410-02
94240.66c 1.140-03
54141.06c 1.01E-04
94242.l6c 1.250-05

8010.62c 0.00E-01

2 2 1001.62c G. 67E-00
8016.62c 3.33E-U0

3 3 20054.62c 1.19E-04
24050.62c 7.03E-05

7
014.06c 3.240-03

26056.02+ 1..70 03
24052.03+ 1.47E-03
7015.600 1.200-05

20007.62+ 4.33E-01
24053.02c 1.67E-04
26058.623 5.71E-00
34014.62c 4.14E-05

40000.66c 9.81E-01
50000.42+ 1.15E-02

4 4 100l.6Lc 6.67E-01
8016.62c 3.33E-01

5 10 1001.02C 6.67E-01
8016.62c 3.33E-01

0 20 1001.62c 0.67E-01
801i.12c 3.33E-01

7 21 100I.62C 0.67E-01
8016.62c 3.33E-01

8 22 13027.02+ 1.00.E0u

9 23 1001.62c 0.07E-01
8016.62c 3.33F0-1

10 40 82200.06C 2.55E-01
82207.0c0 2.21E-01
82200.66C 5.240-01

NAC International

total

collisions

13149
186994

07

247900
7457
1300

36
131341

00i94

5087

8
270

172
60

1

20

]

77568
725

21628102
1435600

5707107
369059

1732
150

21231010

10

25173
232C3
57 h9

collisions
. weight

1.6238E-02
3. 3548E-01
9.79120-05
3.4650E-01
1.1940E-02
1.8084E-03
6.0894E-05
2.37250-01

9.2467E-02
8.3067E-03

7.4446E-06
1.1117E-05
4.2214E-04
2.7305E0-4
1.0627E-04
2.0715E-06
1.7570E-01
3.0985E-05
1 .45540-06
2.0(720E-00

1.3693E-o1
1.2911E-03

3.1581E01l
2.3453E+00

8.0275E000
5.7955E-01

0 .000E+00
0.50000E+00

2.5018E-03
2.4270E-0-4

3.6'2.E+00

1.2864E-04
1.5002E-05

3.4731E-02
3.20IE0-02
8. :14400 -('2

wgt. lost

to capture

-'.6523E-03
2.5440E-02
7.8910E-05
9. 9448E-02
1.0232E-02
4.2713E-04
3.7138E-05
4.7184E-04

3.5248E-04
1.0409E-05

8.2238E-07
1.2938E-06
2.9134E-05
1.5704E-05
4.4084E-00
4.3673E-12
2.79607-09
7.3217E-06
3.1972E-07
6.0645E-10
1.0679E-03
6.7541E-05

1.3528E-01
1.9355E-03

3.2538E-02
2.8754E-04

1L. OOOOE+00
0. 00000000

5.3619E-06
3.3713E-09

3.0305E-02

2.1542E-07
8.2269E-11

2.7307E-05
4.1971E-00
2.5667E-06

wgt. gain

by fission

1.3545E-02
5.4986E-03
4.0561E-06
-. 2599E-01
1.0428E-04
1.2840E-03
1.8504E-06
0.0000E+00

O.O000E+00
O.O0000E+0

0.0000E+00
0.0000E+00
O.0000E+00
0.00000000
5.O0000E+0
0.0000E+00

O.1000E+00
0.00000+00
0.00000+00
('.0000E+O0
0.00000+00

0.0000E+00

O.0000E+00
0.O000E+00

O.O000E+00
0.000E0000

O.O000E+00
0.0000E+00

O.0000E+00
0.0000E+00

0.00000E+0

0.0000E000
O.O000E+00

0.0000E+00
. 0000.E+00

0.:0000E+00

wgt. gain
by (n,xn)

O.O000E+00
3.0727E-04
0.0000E+00
5.2057E-06
0.0000E+00
0.0000E+00

O.0000+E00
O.0000E+00

0.O000.E+0
0.0000E+00

0.O000E+00
0.O000E+00
0C. 00OE+00
0.0000E+00
0.O000E+00
0.OO000E+0
0. 0000C0+'30
0.oo00E+00
0.0000E+00
0. 0000E+00
2.5430E-05
0.0000E+00

O.0000+E00
O.0000E+00

5.OOOOvE+O0
O.00000E+0

0,O000E+00
0.00.OOE+0

0.0000E+00
0.O000E+00

1.0000E+00

0.00080E+00
0. 00010E+00

0.0000E+00
0.00000E+O

0.0000E+00

photons
produced

0
0
0
0
0
0
0
0

0
0

0
0
0

0

0

0

0

0

0

0

0
0
0
0
0
0

0
0,

photon wgt
produced

0.O000+0000
0. 0000E+00
0. )0001EO0
0. 0000E+ 00
0.0OOOE+00
0.0000E+00
0. O000E+00
0.0000E+ 00

0.000L0E+00
0.O000E+00

0. 000000E+

'ýO. O0E+000. 00000+00

01. O001: +0E0
O.00:20E4 (0
0. 0000E+00

0I.00000. 00. 0000E+00

0.0000E+000.000r1E+00

0. O000E+00
0. 000 0E+ 00

O. 0000E+00
0. 00)0 0 E00

0. 0000E+000. 00000+00

0. 0000E+00

Oý. 0Cl0IE-gg0. 0000E0+0

0. uO00E+Og0

0.00g000+00

0. 0000E+00

0.00000E+ 00

0 O00uE+0.'

0. (003E+00
'O.00001.00
0. O0000+0.(1

avg photon
energy

O.O000E+00
0O.O00E+OO

0.O000E0+00
. OOOOE+00

0.00100E500
0.00000E00

0.0000E+000. 0000E+00

0.0000E+00

g.ooooE+00
0.0000E+00
0.0000E+00
o. 0000E+O0

0. 0000E+00
0.O0000E+0
0.000OE+O
0.0000E+00
0.0000E+01
0.O0000E+00
0.0000E+00

O.0OOOE+00

0. 0000E+00
0 .00000E00

0.00000+00
0. 0 0000E+O0

0.0000E+00

0.00000+00

0. 0000E+00

0.O0000E+00

0.0000E+00
0.00000+000. 00 001.+ 00
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11 41 I001.62c 6.67E-01
8016.62C 3.33E-01

0 o. 088E6 016 +00.0000E+0O0 0. 0000rE0)0 . 0000E6('

o 0.0000E+00 0.5O000E+00 0. O000oE00 O0. 0000+E00
' 0.O0006E+00 0.0000E+00

0' 1.'006n1+000(. 00006O+00L

26054. 62c
-2 05 8 . 62 c

-4052.821
'6056. 62C

08060. 62c
4(53. r4

26057. C2
2n661 .62c

4F54.62c
2r,058. 62
28062.62C
2863'64 . 62c
25055.6hc

13 43 24050.6hc
20,154. 62
28058.62+
24052.62C
26056.62+
28060.62+
24052.62c

26057.6Th
28061.62c
24054.62C
26058.62c

2: 062.62c

25064.62c
25055.62+

8.79E-013
4.03E-02
6.006-02
5. 606-01

6. 32(E-('1
2.35E-02

1.926-02
1.4 6E-02
1.02E-03
4.77E-03
1.96E-03
3.25E-03
9.33E-04
2.01E-02

8.79E-03
4.03E-02
6.096-02

1 . 69E-01
6.32E-01
2. 356-02

1.02E-02
1.46E-02
1.02E-03
4.77E-03
1.93E-03
3.25E-03
8.33E-04
2.('E1-02

22634
43963

185596
95848

806702
27885
65788
17938

1327
3571
1926

14955
1172

82949

224394
457333

1729500
1032660
773566
284768
635953
187135

13567
37002
19846

144771
12360

772970

2257
4235

19754
10363
90447

2S41
6508
1792

113
329
182

1520
111

7743

81095
163277
685869
396986

3259168
92241

232819
66241
5093

12749
6698

51276
3626

268504

3.5866E-02
7.0549E-02
2.3990E-01
1.4109E-01
1.0013E+00
4.6516E-02
9.96506-02
2.8790E-02
1.8701E-03
5.5204E-03
3.0585E-03
2.2767E-02
2.0355E-03
1.2342E-01

3.7208E-01
7.7117E-01
2.44096+06

1.6563E+00
1.0652E+121
4.9380E-01
1.0153E+00
3.1564E-01
2.0961E-02
6.1565E-02
3.3234E-02
2.3200E-01

2.2167E-02
1.2215E+00

3.6357E-03
6.9394E-63
2.6772E-02
1.5850E-02
1.1985E-01
4.3191E-03
1.0115E-02
2.9469E-03
1.6337E-04
5.3342'-04
2.8460E-04
2.4171E-03
1.9873E-04
1.2184E-02

1.3624E-01
2.8221E-01
1.0095E+00
6.5384E-01
4.7321E+00
1.62899-01
3.7911E-01
1.1455E-01
8.07266-03
2.1779E-02
1.1451E-02
8.5061E-02
6.6497E-03
4.4997E-01

5.0283E-04
4.1183E-04
1.0944E-03
7 2604E-04
6. 009E6-02
2.8672E-04
1. 2 3376-3
2.1264E-04
1.6196E-05
1. 29 606-05

2.7125E-05
1.4090E-04
5.1368E-06
1.6648E-03

5.8811E-03
4. 8990E-03
1.3150E-02
8.0696E-03
77.0255E6-_'2
3. 3119E-03
1.4020E-02
2.2517E-03
1.7693E-04
1.1488E-04
2.9139E-04
1.7147E-03
6.2663E-05
1.7836E-02

1.7986E-04
1.3937E-04
3.8375E-04
2.0913E-04
2.15256-03

8.9712E-05
4.1602E-04
5. 7 133E-05
2.9738E-06
2.5471E-06

4.03716-06
5.6784E-05
2.0767E-07
4.1947E-04

9.6184E-03
6.7571E-03
2.0192E302
9.5378E-03
1.1291E-01
4.6046E-03
2.3610E-02
2.66346-03
1 . 34 32; - 0 4
1.3347E-04
2.0600E-04
3.1530E-03
8.9186E-05
2.1151E-02

0.0000E+00
o.0006E+00
0.O00006+00

5. 0000E+ 00
O.0000E+00
OO0000E+00

0.00006+00
0.O0OOE O0
0.00006+00
0. 0000E+00
O .O0060E+OO
0.0000E+00
0.00006+00

O.O('00600+O

0.0000E+00
0.00006-00
0.0O000+00
0.0000E600
O.006OE-O0
0. 00006-00
0.0O0006+00
0.O00096+00
0,0000E+00
0.0000E+00
0.00006+00
0.00026-00

0.O00006+O00
0.00006+00

0.O000E6+00
0.00006+00
0,O0000E+O00
0.O000E6+00

0006E+ 0

0.00006+00
0. 0000E+00
O'. 00E0 (+ 03'
0.00O0E+00
0. 000OE+00
O.400+OE00
0. O(000E+(O0
0.0000E+00

0.0000E+00
0.00006E06

O.00006E00
0. 000E+00
0.000OE+00
0.000-E+00

0.00006E+00
0.0000E+00
0.0000E+00

0 .0000(6E+ 00

O.0006E+00
0.0000E+00
0.OOOOE+00

0. 0006E+00

0. 0000E+00

0. 0000E+00
0. OO(OE"+ 0
0. 0000E+O0

0. 0006E+00
0. 0006E+O0

0. 0006O+00
0.0000E+00

0. O000E +00
0. OOOOE+00

0. 0000E+10
O.0O006E+0
0. 0000E+00
0.0 (OOE+O0u

1.5751E-06
O.O000E+00
0 0006E+00
1.9108E-06
0, 0000E+00
0. 000OE+00
0., 000E+00
0.0000E+00
0. OOOE+000
0. 00 066OE+ 00

O.0006E+00
0.0OO00E+00
0. 0000E+00
0.0000E+ 00
0. 0000E+00
2.60000E+00
0.0O000E+00
6. 00006+00
0.0OOO6E+00
0. 0000E+00
O. 00006E+0
0. 000E+00O. OOOOE+08

0. O000E+0L

0. 0000E+00
0. 0006E+00
0. O00OE+0

0. 0000E+00
3.3429E-06
0O. OOOOE+O0L
0 . OOO)COE+00C

0. 0000E+00
0.U0006E+00

0.00006E+00
O. 00OOE+00
0. 0UUOE+0U
0. 0'(0-0E+00

0

0
0
0
0
0
0
0
0

'2

0
0
0
0
0

0
0
0
u
0
0
0

0
n
0

o
0

6,

0

0
0

0

L)

A

0

0

3'
0

0

o'
3'

'.0000E+00
0. 000f06E+00
0.6000E+60
0.50006E+00

0,O0060E+00
0. 000 OE+O0
0.0006OEO0

0.00U0E+00O. 080 IE+OO1

0.0000+O00
0.0000E+00O.O000E6-06

0.0000E600

0.OSOOE+00

0.00006+00
0.000OE+00
O.O00OE+00
O.O000E+O0

0.06006+00
0.0000E+00
O.OOOOE+00
0.00000E+00
0.0000E+00
0.0000E+O0
0.00O06+00
0.0000E+00

0.00006E+40
0.0006OE+0

0.0000E+00O..CO000E+00)
0.0000E+O0
O.000OE+00
0.0006E+00
0.00006+00
0.0000E+00

0.0OOOE+00

0.O00006+00

0.0000E+00

O.OOOOE+00

O rnOOOE+On0
0O.OOOOE÷ 00

0.0006E+00
0.0000E+00
0.000OE+00

0.00006+003. 03'00E+00
0.0006E+06
0.006OE+00O.0:00ýOE+O0)
O1. 0OOE+OO

0.0600600÷•O.0000E+0
.0 080OE+On

0.0000g+00

0O. O0 0(''6 OO00.00006(00
0. 0000E+00
0.00000E+00

0.00006+00

0. 0000E + 00

0. 00113E66+ 00 (
0. OOOOE0
0. 0000E+000.0O0006+00
0.0000OE+00
0. 0 '006E+00
0. 00006+00

0.OOOOE+00
0. 000E+10
0.0000E+0O
0. 0000E+00

0. 000OE600
0. 0000E+00
0.6000E+00

0. 0000E+00
0.066600E-O
O0 OOOOE+O00

0. 0000E+00

0.O000E+00
0. 0000E+00

0. 0006E+00
O. O000E+06
0O.0006E+O0
0. 0006E+00
0. 0006E+00

O. 'OO3(E+ ('0
0. 0006E+00
0. ('03 O'+ ('0
0.00006E+U00
0. O600E+00

0 . 0 0O E + O0 3
0.00 OE+00

0 . 0'0060E6O

0O. 000uOE+0u

O. OnoIOE+O00

0. 8000E+00
0. 0000E+00
0. 0000E+00
0.006OOE+O

0.0vOOE+00

6. 0000E+000.06U0E+UU
0.00OOE+O0

O.0000E+00
0.0000E+00
0. 00OOE+00

0. O00OE+O0

O. 0uOOE+OOj

14 44 24050.62c 8.79E-03
26054.62c 4.03E-02
26058.62c 6.09E-02
24052.62c 1.69E-01
26056.62c 6.32E-01
28060.62C 2.35E-02
24053.62C 1.92E-02

26057.62c 1.46E-02
20661.62E 1.02_-03
24054.62c 4.77E-03
26050.62C 1.936-03
28062.62,+ 3.256-02

28064.62c 8.33E-04
25055.62C 2.01E-02

15 45 24050.6- 8.79E-03
26054.62+ 4.63E6-2

23058.62? 6.096-0)
2405. 62c 1 606E-1
26056.62C 6.32E-01
20060.62- 2.'5E-02
24053.62C 1.92E-02
26057.62+ 1.46E-03
28061.82C 1.02E-03
24054.62, 4.77E-03
26058.62C 1.93E-03
29062.62+ 3.25E-03
20064.62C 8.33E-04
25055.62C 2.01E-02

10 46 82206.66C 2.55E-01
8220

7
.66C 2.21E-01

02208.66C 5.24E-01

17 47 62206.66c 2.55E-01
92207.66+ 2.21E-01
32108.66,+ 1.24E-01

19 49 1001.62( 6.67E-01
8016.62+ 3.33E-(11

total

589014104 8.9875E+00 6.8570E-03 0.0000IE+00 6.0193E-05
5361381 8.4381E400 2.260E-02 0.0OOOOE60 1.4604E-04

12984459 2.0331E+01 7.6484E-04 0.0000E+00 2.8591E-04

88291 1.2688E-01 7.9354E-05 0.6OO0OE00 0.O0006E+6
80596 1.1838E-01 2.3667E-04 0.0000E+00 0.0000E+00

107981 2.8906E-01 8.42689E-6 0.60006+00 0.0006E+n0

3648 5.4226E-03 1.4610E-06 0.00006E+O 0.00006+OO
419 6.6504E-04 3.0930E-15 0.6000E+00 0.60U06E00

76766227 1.1525E+02 7.5486E-01 2.4643E-01 8.3668E-04

0 o.0006E+nO 0.0uOOE+00
6 E O.OOOOE+00 0.60006+0
0 O.0006E+00 0.0006E+00

0 0.0000E+00 0.00006E+0
6 O.O0006EO0 0.0000E+00
U 0.0000E400.0100 E+001

0 0.0000E4O0 O.00006E+0
,,, n. fO000E4C0 O.O000OE+O0

6 0.060060E0 O.0006E+O0

photons photon wgt avg photon
produced produced energy

total over all cells by nuclide total collisions cgt. lost wgt. gain wgt. gain
collisions - weight to capture by fission by (n,x+n)

1001.62c
7014 . +
7015. 66c
8016.6rC

13027 . 6
-4050. 6,-.
24052.62C

24053.C
243' 4 62-

35055 C++
16054 .C

26057.62c
26058. 62+
20056.62c
268060. 62+
26061 .62+

27407371
270

1
1941752
2123011)

330388
1535917
941088
5365?

1132166
668812

11594155
27310'
28653

2620719

407435
20100

3.9709E601
4.2214E-04
2 . '7156-06
3.1714E+00
3.6862E300
5.4765E-01
2.4672E+00
1.5042E+00
8. 9406E-U2
1.8071E+00
1.1239E+06
1.65066E01
4.6193E-01
4.8030E-02
3. 7171E+0')
7.0753E-01
3.1067E-02

1.6918E-01
2.9134E-05
4.3673E-12
2.7053E-03
3.9305E-02
1.6187E-02
1.6547E-012
3.9257E-02
2.63856-04

4.1071E-02
1.:220E-02
1.9134E-1l
5.1049E-02
5.2887E-04
3.4821E-02
8.20299E-03
3.8u93E-04

0. 60006E+00
0. 0000E+00
0. 0000E+06
0. 000E+00

0. 0606E+00

3'. 0306+ '3'0
0.00006+00

0. 00U0E+00

0. 08060E+00
0. C 0000E 00
0.05006+06+
0. 00000E+O

0.06306-U00

0. 0UO6E+00
0. 0000-0E+

0. 0000E+00
6. 00006-00
0.OCIO6E+U0
0.0000E+00
0. 0000E+00

0.600060E+0
6.00000E+0

0. 00006O0
0 . 01000E÷00

0. 0000E+00
O. 600OE+ 03
4 .9180E-0b
1.9108E-00
0.0000E+00
6. 0606E+00
O.00006E00
0.6O000E600

3'
0

00

C,
0

3'

0

0

0.000-E+00
0.00000E+o
0.0100E6-00
0. (n0OE+00
0. 06OE+-00
01.00006+ 00
0:111001- 'CE+U1')
6. 06006E00
0 OOOEn00
0. 0II00E0 0
0, (10006E+ 03

0. 00006+00

1)0 6) 00 0)E+ )00
0.0000E+00
0.00OOE+000

0.000.E+00
0.0000OE+00

O2.0600E+00
3. (2006+E00
0. 0000E+00
0. 06006+00
0. O000E+O(0
0. 0000E+00

O, UH000E÷00
0. ('O000E+ O0'
0. 0006E+00

0 . C( 0CIOE+ (00

0. 00006E+00
0. 0006E+00

0. 0000E6+00
0,8000)OE÷00
1. 000E+00
0,.00(0E+ 00

0. 06 000E+00
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28062.62c 212522 3.4224E-01 5.0655E-03 0.0006E+00 0.0000nE00 0 0.0000O+00 0.0000E+00
20064.62c 17269 3.1051E-02 1.5720E-04 0.00006+00 O '.0000E+00 0 0.0000E+00 0.0'00c0E0
40000.6Cc 77568 1.3693E-':'1 1.0679E-03 0.0000E+00 2.5430E-05 0 0.0000E+00 0.0000+EO0
50000.42c 725 12911E-03 6.7541E-05 0.0000E+00 0.0000E+00 0 0.00000E+0 0.0000E+00
82206.6-c 5917068 9.1491E+00 6.r937E-03 0.0000E+00 6.0193E-05 0 0.0000E+00 0.0000E+00
02207.6Cc 5400260 8.0804E+00 2.3120E-02 0.0000E+00 1.40036-04 0 0.+0u6-+O 0.0oo:'+00

02208.06c 132390009 2.0700E+01 7.7584E-04 O.0000E+00 2.8591E-04 0 0.00006+00 0.0006E+00
92235.9,c 13149 1.9238E-02 2.6523E-03 1.3545E-02 0.0006E+00 0 0.0000E+00 0.0000+00
92238.69,c 106994 3.3548E-01 2.5440E-02 5.4986E-03 3.0727E-04 0 0.0000+E00 O.0000E+00
04238.,3 r- 7 9.7812E-05 7.8916E-05 4.0561E-06 0.0000E+00 0 0.0000E+00 0.000060E+0
94239.69e 247900 3.4650E-01 9.94486-02 2.2599E-01 5.2057E-06 0 0.0006E+00 0.0006E+00
04240.6Cc 7457 1.1940E-02 1.0232E-02 1.04206-04 0.0000+E00 0 0.000E+00 O.0006E-00
04241.866. 1305 1.84E-03 4.27136-04 1.2840E-03 0.0000E+00 0 0.0000E+00 0.0000+CO0
04242.6Cc 36 6.0894E-05 3.7138E-05 1.8504E-06 0.000-E+00 0 0.0006E+00 O.00006E+0

iheff results for: NAC-LWT Cask - MOX Experiments - Accident Transport Conditions probid = 10/25/07
21:05:56

the initial fission neutron source distribution was generated from a general sdef source description.
the criticality problem was scheduled to skip 30 cycles and run a total of 530 cycles with nominally 1000 neutrons per

cycle.
this problem has run 30 inactive cycles with 29983 neutron histories and 500 active cycles with 500502 neutron

histories.

this calculation has completed the requested number of keff cycles using a total of 530485 fission neusron source
histories.
all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:

the kh)collision) cycle values appear normally distributed at the 95 percent confidence level
the h:absorption) cycle values appear normally distributed at the 95 percent confidence lecel
the k:trk length) cycle values appear normally distributed at the 95 percent confidence level

................................................................................................................................

I

I the final estimated combined collision/absorption/track-length keff = 0.70319 with an estimated standard deviation of 0.00102
I

I the estimated 68, 95, & 99 percent keff confidence intervals are 0.70216 to 0.70422, 0.70115 to 0.70523, and 0.70048 to
0.70590 1

1 the final combined (col/abs/tl) prompt removal lifetime = 8.4802E-05 seconds with an estimated standard deviation of 1.0633E-
07 1

1 the average neutron energy causing fission = 9.7087E-02 mev

I the energy corresponding to the average neutron lethargy causing fission = 1.2505E-07 mev

the percentages of fussions caused by neutrons in the thermal, intermediate, and fast neutron ranges are:

(<0.025 ev): 91.72. (0.025 ev - 100 kev): 4.762 (>i00 kev): 3.520

1 the average fission neutrons produced per neutron absorbed (capture + fission) in all cells with fission = 1.8263E+00

I the average fission neutrons produced per neutron absorbed (capture + fission) in all the geometry cells - 7.0264E-01

I the average number of neutrons produced per fission = 2.855

................................................................................................................................

the estimnted average kehfs, one standard deviations, and 68, 95, and 09 percent confidence intervals are:

keff estimator keff standard deviation 68% confidence 951 confidence 99t confidence
corr

collision 0.70354 0.00111 0.70243 to 0.70465 0.70133 to 0.70575 0.70061 to 0.70640
absorption 0.70301 0.00100 0.70192 to 0.70410 0.70084 to 0.70518 0.70013 to 0.70589

tract length 0.70210 0.00152 0.70165 to 0.70470 0.70014 to 0.70621 0.60910 to 0.70720
col/absorp 0.70325 0.00104 0.70221 to 0.70430 0.70117 to 0.70533 0.7004 9 to 0.70601

0.7054
abs/tik len 0.70305 0.0:104 0.70201 to 0.70409 0.70008 to 0.70512 0.70031 to 0.20570

0.4228
col/trh len 0.70349 0.0010Y 0.70239 to 0.70450 0.70130 to 0.70567 0.70059 to 0.70638

0.5841
coliabs/trik len 0.7I3 0. .00102 0.7016 to 0.70422 0.70115 to 0.70523 0.70046 to 0.70590
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if the largest of each keft occurred on the next cycle, the keff results and 68, 95, and 99 percent confidence intervals would
be:

keff estimator

cultlis ion
absorption

track length
col/abs/tcr len

kef f

0. 70309
0.70314
0.70339
0.70334

standard deviation

0.00111
0 .0 0110
0.00154
0.00103

CVS confidence

0.70257 to 0.70401
0.70205 to 0.70424
0.71186 to 0.70493
0.70231 to 0.70137

95' confidence

0.70146 to 0.701592
0.7009C to 0.70532
10.70034 to 0.71045
0.701298 to 0.70540

90" confidence

0.70073 to 0.70064
0.70125 to 0.70604
0.09034 to 0.70745
0.70001 to 0.70G07

the estimated average prompt removal lifetimes, one standard deviations, and C8, 95, and 99 percent confidence intervals are
(see):

estimator lifetime std. dev. 680 confidence 955 confidence 995 confidence
corr

collision 8.47143E-05 1.42417E-07 8.4572E-05 to 8.4857E-05 8.4431E-05 to 8.4998E-05 8.4338E-05 to 8.5091E-05
absorption 8.472410-S5 1.37731E-07 8.4586E(-5 to 0.4862E-05 8.44500-05 to 8.49980-05 8.43600-05 to 8.50800-05

track length 8.47846E-15 1.07925E-07 8.4677E-05 to 8.4893E-05 9.4570E-05 to 9.50000E-05 8.4499E-05 to 8.5070E-05
col/absorp 8.47240E-OS 1.378790-07 8.4586E-05 to 8.48020-05 8.4449E-05 to 8.4999E-05 8.4360E-05 to 8.5088E-05

0. 9665
abs/trk len 8.41024E-05 1.06203E-07 8.469.E-05 to 8.4909E-05 8.4591E-05 to 0.5014E-05 8.4522E-05 to 8.5083E-05

0.8746
col/trk len 8.47991E-05 1.06906E-07 9.4692E-05 to 8.4906E-05 8.4586E-05 to 8.5012E-05 8.4517E-05 to 8.5082E-05

0.0990
col/abs/trk len 8.49016E-05 1.06329E-07 8.4095E-05 to 8.49(8E-05 8.4590E-05 to 8.5013E-05 d.4520E-05 to 8.5083E-05

absorption estimates of prompt lifetimes (sec):

escape capture ftssion removal

fraction 0.OOOO0E+OO 7.53886E-01 2.46114E-01 1.00000E+00
lifetsme(abs) 0.0.O000OE0 1.12383E-04 3.44248E-04 8.47241E-05

lifetime(c/a/t) 0.00000EO00 1.12486E-04 3.44503E-04 8.48016E-05

laverage leff results suemed over 10 cycles each to form 50 batch values of keff print table 178

batch start end keff estimators by batch average keff estimators and deviations col/abs/tl
keff
neober cycle cycle

dev
k(coll) e(abs) :(track)

3

0. 000524

5
1. 007173

0

0. 00132
7

0. 00189
8

0.00159
9

0. 00109
10

0. 0014 1

11
0. 00127

12
0. 00115

13
0. 00107

14
0. 00143

15
'.'0148

16
0.0139

17
0. o,0132

18
0. 00125

19
0. 00117

'0
0. 00143

21

0.00831

(.0:2127
24

0.':0130
25

0.00122
20

cellS2

2

2

31 40 0.00464 U.70856 0.69703
41 50 0.69991 0.69995 0.71175
51 60 0.69908 0.70175 0.71143
91 7 0 0.7 0512 0.70586 0.70015

71 80 0.70990 0.71146 0.70550

81 90 0).70592 0.70868 0.70384

91 100 0.69488 0.69474 0.70383

101 I0 0.70672 0.69058 0.71642

ill 120 0.70039 0.70157 0.69025

121 130 0.70465 0.70223 0.69620

131 140 0.70238 0.70619 0.69735

141 150 0.70007 0.70232 0.71159

151 160 0.70037 0.70040 0.70984

161 170 0.72037 0.71651 0.71747

171 180 0.69433 0.69238 0.70387

181 190 0.70269 0.70088 0.69643

I91 200 0.70976 0.70864 0.70773

201 210 0.70393 0.71074 0.69819

-11 22n 0.70859 0.70134 0.7:0737

221 230 0.69003 0.68724 0.68572

k(coll) st dev

0.69728 0.00264
0.69788 0.00164
0.909969 0.00215

0.70173 0.00263

0.70238 0.00225

0.70131 0.00218

0.70198 0.O0201

0.70181 0.00178

0.70209 0.00162

0.70212 0.00146

0.70245 0.00137

0.70229 0.00127

0.70350 0.00175

0.70296 0.00174

0.70295 0.00163

0. 70335 0.00158

0.7U338 0.00149

0.70365 0.00144

0.70297 0.00152

0.70255 0.00151

0.70i256 0.00144

0.70234 0.00139

0.70180 0.U0144

0.70220 0.00144

0.70175 0.00145

0.70407 0.00731
0.70343 0.00263
0.70404 0.00195

0.70552 0.00212

0.70600 0.00182

0.70446 0.00223

0.70335 0.00203

0.70360 0.00181

0.70346 0.00162

0.70371 0.00149

0.70359 0.00[1136

0.70335 0.00120

0.7(1429 0.01u51

0.7034) 0.00162

0.70333 0.00152

0.70364 0.0014r

0.70404 0.00143

0.70300 0.00136

0.70306 0.00154

0.70277 0.00149

0.70279 0.00142

0.70270 0.0012C

0.70210 0.00143

0.70227 0. 01,(1 40

0O702'0 0.00136

k(abs) st dev ketrack) st dev

0.70439 0.00736
0.70674 0.00485
0.70509 0.00381

0.70517 0.00295

0.70435 0.n0242

0.70479 0.00205

0. 70924 0. 002'9

9.70447 0.002r9

0.70364 0.00255

0.70307 0.00237

0.70378 0.00229

0.70424 0.00215

0.70519 0. 00220-

0.70510 0.00205

0.70456 0.00199

0.7047, 0.00199

0.70438 0.00181

0.70454 0.00172

0.70360 0.00180

0.70372 0.00190

0.70398 0.00171

0.7032' 0.00167

0.70317 0.00161

0..70223 0.0015?

0.70205 0.00171

6(c/a/t) St

0.70399

0.706013

(,. 70627

0.70515

0.70565

0.70369

0.707323

0.70321

0.7,044

0.70340

0.70471

0.'70426

0.70381

0. 70410C

0.70423

0.701417

0.70321

0-. -70307

0.70307

0.70N29

0.70253

0. 70256

0.70210

(31

(41

251

261

71

281

240

250

260

270

280

290

0.69404

0.7029:7

0.E9744

0.68944

0.71173

0.G9046

0.69697

0.70303

,).770080

0.68842

0.70975

0.69795

0.70617

0.70274

02. 90572

0.69940

0.00470

0.68252
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27 291 300

0. 00121
28 301 310

0.00131
29 311 320

0. ('0130
30 321 3330

0.00126

31 331 3410
0. 00124

32 341 350)
0.00119

33 351 360
0.00119

34 361 370
0.00110

30 371 360
('. 00112

36 381 390
0.00114

37 391 400
0.00113

30 401 410
0. 00114

3? 411 420
0. 00112

40 421 430
'.130111

0.69890

('.?2067

0.7124q

0.70552

0.70673

0.71397

0.69317

0.70051

0.72093

0.70896

0.70283

0. 7"1036

0.70453

0.71224

0.71180

0.69900

0.70033

0. 70894

0. 70260

0.69997

0.70292

0.69558

0.69737

0.-70154

1. 70047

0.71093

0 .7129v

0. 71034

0. 7(583

0.70181

0.69015

0.70177

0.70273

0. 71222

0.69897

0. 71680

0.69894

0.71442

0.70908

0.70084

0. 69292

0.70544

0.70505

0.69934

0.'70173

0.69375

0.69503

0. 70293

0.C9782

0.72845

0.71'837

0.68928

0. 720029

0.72231

0.70837

0.69207

03. 70370

0.71827

0 .68309

0. 71233

0.71991

0.70680

0.70762

0.70113

0.70745

0. 69422

0.69236

0.69771

0. 719093

0.68100

0.71016

0.68301

0.70164 0.00140

0.70232 0.00151

0.70267 0.00150

0.70277 0.00145

0.70290 0.00141

0.70324 0.00141

0.70294 0.00140

0.70287 0.00136

0.70338 0.00142

0.70354 0.00139

0.70352 0.00135

0.70370 0.00132

0.70372 0.00129

0.70393 0.00128

0.70412 0.00126

0.70400 0.00123

0.70391 0.00121

0.70403 0.00119

0.70400 0.0011G

0.70391 0.00114

0.70389 0.00115

0.70371 0.00110

0.70358 0.00109

0.70354 0.00107

0.70232 0.00131

0.70277 0.00134

0.7(,312 0.(00134

01.7033( 0.00132

0.70344 0.00128

0.7 0339 0.00124

0.70299 0.00126

0.70295 0.00M23

0. 70295 0. 00119

0.70320 0.00119

0.70309 0.00116

0.70345 0.00118

0.70333 0.00116

0.70361 0.0011C

0.70374 0.00114

0.70368 0.00112

0.70343 0.00112

0.70347 0.00109

0.70351 0.01107

0. 70342 0. 00105

0.70339 0.00103

0.70318 0.00103

0.70301 0. 00102

0.70301 0.00100

0.70189 0.00165

0.70284 0.00185

0.70303 0.00180

0.70-57 0.60180

0.70314 0.00183

0.70274 0.00187

0.70388 0.00182

0.70353 0.00180

0.70354 0.00174

0.70395 0.00174

0.70339 0.00179

0.70362 0.00176

0.70404 0.00176

0.70411 0.00172

0.70221

0.70287

0. 70 310

j. 70322

0.70344

0.70352

0.70330

0. 70316

0.70307

0.70338

0. 70316

0.70301

0.70351

0.70375

0.70388

0.70380

0. 7U(300

0.70365

0). 70361

('.70351

0. 70356

0.70332

0. 70(322

0. 70313

41
0.00100

42

0.C('0107
43

0. 00106
44

0.0 00103
45

0.00101
46

'2.00099
47

0.00097
48

0. 00099
49

('. 00097
50

0.00096

average

botch
keff

number
dev

3
4

S0 (0037
5

0.00204
6

0.00154
7

0.00161
8

o.0o178
9

0.010158
10

11

'3.0')138
12

('0149
13

n0.0137
14

A3.00143
15

0.(0138
16

0.01'137
17

".00135
18

0.00133

431

441

451

461

471

401

491

501

511

521

440

450

460

47')

480

4 90

500

510

520

530

0. 70419

0. 704 12

0. 704 2(

0.70397

0.70371

0.70350

0.70393

0.70345

0. 70359

0.70318

0. 00168

0.00164

0.00160

0.00158

0.00157

03.00154

0.00154

0.00159

G . 00156

0.00158

keff results

start end

cycle cycle

seumed over 20 cycles each to

keff estimators by batch

:(coll) :(abs) k(track)

form 25 batch values of keff

average keff estimators and

k(coll) st dev khabs) nt dev

deviations

k(track) st dev

col/abs/tl

k(c/a/t) st

31
51
71
91

111

131

151

171

191

211

231

251

271

791

311

331

351

271

50
71O
90

110

130

150

170

190

210

230

250

270

290

31')

330

150

370

391D

0.69728
0.70210
0.70776
0. 70080

0.70252

0.70423

0.71037

0.r9851

0.70685

0o. 931

0.69847

0.69344

'3. 70110

0.70978

0.709000

0.71035

0.69684

,. 714 94

0.704227
0.70381
0. 71017
0.69716

0.70190

0. 70425

0. 7084C

0.69663

0.70909

0.69429

0.70000

0(.60941

0.70335

0.71020

0. 714162

0. 7)33 2

0.69596

0.-70748

0.70439
0.70579
0.70467
0.71013

0.69323

v.70447

0. 71366

'3.70015

0. 700296

0.69654

0. 704 46

0.69756

0.68861

0.71314

0.09003

'.27130

0.70022

0.71099

0.69969
0.70238
0.-70198

0.70209

0.70245

0.70358

0.'70295

0.70338

0. 702 97

0.70256

0.70180

0.70175

0.70232

03. 70 '277

0.70324

0.70287

t1. 70354

0.00241

0.00303
'3. 010211

0.00169

n. 01'143

0. 00165

0.00157

0.00145

0.00136

0. 00129

0. (0140

0. 0'129

0. 00133

0. ("0131

0. ('0132

0.1'0129

0.,n0139

0.70404 0.00023
0.70608 0.00205
0.70385 0.0026F

0.70340 0. 00210

0.70359 0.00172

0.70429 0.00161

0.70333 0.00169

0.70404 0.00105

0.70300 0.U0177

0.70278 0.00162

0.70210 0.00163

0.70220 0.00150

0.70277 0.00150

0.783396 rO.1052

0.70339 0.00142

0.70295 0.00141

0. 70320 0. 00135

0. 70509
0. 70495
0. 7'0624

0.70364

0. 70370

0.70519

0.70456

0. 70438

0. 70360

0. 70368

0. 70317

0.70205

0.70284

0. 70257

0. 70374

0.70353

0. 70395

0. 00070
0. 00043
0. 01' 33

0. 00280

0. 00229

0 . 00240

0. 0(217

0.00192

0.00189

(n. 00171

0. 001' 4

0. 00188

0.00191

. '010')

0. 002105

0. 00104

0.'3107

0. 7'3031

0. 70201

0. 70309

0. 704 31

0. 703 44

10.70383

0.70311

0.70287

). 70228

0. 70186

0.70245

0. 70275

0. 70337

0.70300

0.70342
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19
0.00126

20

0. 00122

21

0. 00116
22

0.00112

0.0010d
24

0.00106
25

0.00103

391 410 0. 70660 (0.70788 0.69771

411 430 0.7083q 0.70668 n.71336

0.70370 0.00133 0.70345 0.00130 0.70362 0.00180

0.70393 0.00128 0.70361 0.00124 0.70411 0.00178

431 450

451 470

471 490

491 510

511 530

0.70533

0.70464

0.70124

0.69915

0.669q46

0.70496 u.70437 0.70400 0.0012' 0.70368 0.00118

0.69918 0.70084 0.70403 0.00116 0.70347 0.00115

0.70219 1).69504 0.70391 u.00112 0.70242 0.00110)

0.69774 0:1.700146 0.70371 u.00109 0.710318 0.00108

0.69898 0.69658 0.70354 0.00106 0.70301 0.00105

0. 704 12

0.70397

0. 7,035B

0.70,345

0.70318

0. 00169

0.00162

,'.(00159

(.00153

0.00150

0.70352

0.70376

0.70381

0.70369

0.70355

0.70335

0.70317

average keff results suummed over 25 cycles each to form 20 batch values of keff

batch start end
keff
sumber cycle cycle

dev

keff estimators by batch

k(coll) S(abs) h(track)

average keff estimators and devuations col/abs/tl

tUc/a/t) stk(coll) st dev S(abs) st dev k(track) st dev

2
3
4

0. 00279
5

0.00181
6

0. 00140
7

0.00124
8

0. 00165
6

0.00153
10

0. ('0138

1i

0.00127
12

0. 001234
13

0.00123
14

0.00113
15

0.00106
16

0.00110
17

'. 00106
18

0.00104
19

0. 00099
20

0. 00101

average

batch
keff
number

dev

1

3

0. 00055
5

0.00111
6

0. 00120
7

0. 00106

0.00113
9

nI. 00099q
10

0.00104

31
56
81

106

131

156

181

206

231

256

281

306

331

356

381

406

431

456

481

506

55
80

105
1230

155

180

205

230

255

260

305

330

355

380

405

431)

455

480

505

530

0.69657
0.70689
0.70330
0. 707161

0.70351

0.70590

0.70925

0.69675

0.69816

0. 70007

0.69923

0.71120

0.70623

0.707U9

'7. 70182

0.70975

0.70786

().7(1116

0.70176

0.69715

0.70340
0. 70764
0.702 94
0.69985

0.70440

0.70272

0.7093(,

0.69424

0.69762

0. 70157

0.70605

0.71050

0.70055

0.70037

0.70761

0. 670693

0.70519

u.70015

0.70044

0.69667

0.70573
0.'70461
0.70696
0.69725

0.70454

0.71151

0.70200

(.69617

0.70089

e.69860

0.69500

0.707 58

0.7 1508

0.70362

0. 70172

0.71445

L-. 71145

'. 6896666

0.70559

0.69113

0.70173
0. 70225
0.70209

0.70238

0. 70296

0.770386

0.70297

0.70244

0. 7r(210

0.70099

0.70277

0. 70303

0.70338

0.703254

0. 70393

0.'704 16

0. 70400

0.70388

0.70354

0.00516
0.00203
0.'0215

0.00169

0.00150

0.0015c

0.00161

'7. 00152

0.00138

0.00126

0'. 0131

0.00126

0.00118

0.00117

0. 00112

0..00107

0.00102

0.00103

0.70552 0.00212
0.70466 0.00150
0.70346 0.00160

0.70365 0.00}125

0.70349 0.00104

0.70432 0.00121

0.70306 0.00164

0.70246 0.00157

0.70237 0.00140

0.70270 0.00131

0.70233 0.00137

0.70314 0.00128

0.70295 0.00120

0.703226 0.0011C

0.70361 0.00114

0.70370 0.00107

0.701351 0.00103

0.70334 0.05099

0.70301 0.00100

0.70517
0.70577
0. 710364

0. 70382

0.70510

0.7(1466.

10.70360

0.70330

0. 70W03

0.00056
0. 00068
0.00218

0.00170

0.00189

C,. 00166

0.00178

0.00160

1).0'0151

0.70212 0.00154

u.70257 0.00148

0.70353 0.00166

0.70354 0.00154

0.70342 0.00144

0.70411 0.00151

0.70454 0.00149

0.70371 0.00163

0.70381 0.00154

0.70318 0.00159

0.70307

0.70330

0.70355

0.70439

0.70322

0. 70281

0. 7C0247

0.70230

0. 70296.

0.70325

0.70318

0'.770335

0.70379

0.70397

0. 702369

0. 70357

0.70324

keff results

start end

cycle cycle

summed over 50 cycles each to form 10 batch values of keff

keff estimators by batch

k (cull) l(abs) k(Lradc)

average keff estumators and deviations

k(coll) st dev l(abs) st dev k(track) st dev

col/abs/tl

SUc/a/t) st

31
81

131
181

231

261

331

381

431

481

s0
130
160

23U

280

320

380

430

530

0.70173
0.70245
0. 70471
0. 703110

0.69911

0. 7(0561

0'. 70706

0. 7 0779

(1. 70451

0. 6994C

0.70552
0.70140
0. 70356
0. 70177

0.699605

0. 70832

,.7C(104

0.70827

0.70267

0.05051

0.70517
0.70211
C:. 7080,3
0.69909

0.69975

0.70129

v.70935

0.70808

0.70056

0.09836

0.70209 0.00036
0.70290 0.00090
0.70297 10.00063

0.70220 0.00092

0.70277 0.00094

0.70338 0.0i0100

0.70393 0.00103

0.70400 5.00091

u.70354 u.00093

0.70346 0.00206
0. 70349 0. 00119
0.70306 0.00095

0.70237 0.00101

0.70336 0.00129

0.70295 0.00117

0.70361 0.00121

0.70351 0. 00107

. 70201 0. 00108

0.70264 0.00153
0.70510 0.00171
0.70360 0.00193

0.70283 0.00168

0.70257 0.00140

0.70,354 0.0(0153

0.70411 0.00144

0.70371 0.00133

0.70318 0.00130

0.702P7

0.70213

0.70271

0.70322

0. 70384

0. 7035(

0.70233

average keff results summed over 1)0 cycles ea0h to form 5 hatch values of keff
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batch
kSeff
number

dev

1

3
4

('.00063

0.(00075

average

batch
keff

number
dev

2
3

4
0.0003 1

start end keff estimators by batch

cycle cycle R(coil) Slabs) k(track)

31
131

231
331

431

130
230
330
430

530

0.70209 0.70346 0.70364
0.70385 0.70206 0.70356
0.70236 0.7039r 0.70052
0.70742 0.70436 0.70872

0.70198 0.70061 0.69946

average keff estimators and deviations

kScoll) st dev kSabs) st dev k(track) st dev

0.70297 0.00068 0.70306 0.00040 0.7u36u 0.00004
0.70277 0.00015 0.70336 0.00038 0.70-257 L.00103
0.70393 0.00123 0.70361 0.00037 0.70411 0.00170

0.70354 0.00103 0.70301 0.00066 0.70318 0.001161

e-ol/abs/tl

k(cl/a/t st

0.7(0359

0. 70330

col/abu/tl

S(c/a/t) st

keff results summed over 125 cycles each to form 4 batch values of keff

start end keff estimators by batch average keff estimators and deviations

cycle cycle khcoll) k(abs) k(track) k(coll) st dev k(abs) st dev k(track) st dev

31
156
281
406

155
280

405
530

0.70238 0.70365 0.70382
0.70202 0.70109 0.70183
0.70623 0.70503 0.70460
0.70354 0.70227 0.70246

0.70220 0.00018 0.70237 0.00128 0.70283 0.00091
0.70354 0.00135 0.70326 0.00115 0.70342 0.00082
0.70354 0.00095 0.70301 0.00005 0.70318 0 000n . 1. 70379

average keff results summed over 250 cycles each to form 2 batch values of keff

l1

batch start end keff estimators by batch average keff estimators and deviations
number cycle cycle (coll) k(abs) k(track) S.coll) st dev k(abs) st dev kStrack) st dev

1 31 280 0.70220 0.70237 0.70283
2 281 530 0.70488 0.70365 0.70353 0.70354 0.00134 0.70301 0.00064 0.70318 0.00035

average individual and combined collision/absorption/track-length keff results for 10 different batch sizes

cycles per number of
intervals
keff batch k batches

confidence

average keff estimators and deviations normality average k(c/a/tI S:c/a/tI confidence

95% confidence 9q0k(col) st dev k(abs) ut dev k(trk) st dev co/ab/trk k(c/a/t) st dev

0.70590
2

0.70585
4

0. 70570
5

).70568
10'

70570
20

0.70006
25

0.70G16
50

0.70699
100O

3. 710170
125

500

250

125

100

50

. 25

20

10

4

0.7035 0.0011

0.7035 0.0011

0.7035 0.0010

0.7035 0.0010

0.7035 0.01011

0.7035 0.0011

0.7035 0.0010

0.7035 0.0009

(,.70305 0.0010

0.7035 0.0010

0.7030 0.0011

0.7030 0.0010

0.7030 0.0010

0.7030 0.0010

0.7030 0.0010

0.7030 0.0010

0.7030 0.0010

0.7030 0.0011

0.7030 0.0007

0.7030 0.0009

0.7032 0.0015

0.7032 0.0016

0.7032 0.0015

0.7032 0.001C

0.7032 0.0016

0.7032 0.0015

0.7032 0.0016

0.7032 0. C0i13

0.7032 0.0016

0.7032 0.0006

195/95/95 1

195/95/951

199/95/951

195/95/951

[95/95/951

195/95/951

195/95/951

195/95/951

I95//5/951

195/95/95S

0.70319 0.00102

0.70319 0.00101

0.70316 0.00096

0.70315 0.00096

0.70313 0.00096

0.70317 0.00103

0.70324 0.00101

0,.70336 0.00104

0. 70-3310 0. 00 075

0.70379 0.00031

0. 70115-0. 70-23

'3.70119- .70-20

0.7,125-0. 70507

0.70125-0.70500

0. 70121-0. 705106

u.70102-0.70531

u.76 110-0. 70537

0.7001(-0. 70501

0.6999-0. 70709

0. 70048-

0 . 70054 -

4. 70063-

0). 710063-

0.7(01157-

0.. 7)1-25-

0. 70031-

0. (19973-

0. 65591-

0. 6.612 0-

licdsvudual and average keff estimator results by cycle

keff neutron keff estimators by cycle average keff estimators and deviations
cycle histories :(coll) k(abs) kitrack) kScoll) st dev k):absl st dev kltrack) st dev

average kSc/a/tI
k(c/a/tI st dev fom

1 1000 1 0.6263
1 844 I 0.62259
3 928 I 0.74464
4 1189 I 0.6E648
5 916 I 0.67162
6 972 1 0.67555
7 999 I 0.69386
8 1052 I 0.70286
9 1006 I 0.69990

10 1024 1 0.69455

11 992 I 0.71945
12 1044 0.74157
13 1026 0.71667
14 971 I 0.68381
15 972 I 0.67127
16 980 I 0.70348
17 1075 I 0.67107
18 942 I 0.69601
19 1027 0.70549
20 1045 0.77572

1103 0.69297
6898 0.67206

NAC International

0.67157 0.66002 I
0.(3335 0.60633 I
0.73878 0.73698 1
0.69320 0.71005 1
0.67449 0.66605
0.69125 0.65326
0.68906 0.66118
0.67585 0.73216
0.70969 0.76966 I
0.70359 0.71872

0.72461 0.77486 I
0.74571 0.71944
0.70198 0.67162
0.69304 0.65735 I
0.68589 0.70914 I
0.68749 0.72402 I
0.68658 0.63445 I
0.70231 0.71773 I

0.71679 0.644851
0.74148 0.75166 I

0.68583 0.72338 I
0.66187 0.67595
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23 949 0.71079 ').69071 0.73845
24 1052 0.68395 0.66337 0.74105
25 970 1 0.68790 0.69966 0.67099
29 1010 C 0.7055 0.69914 0.70095

27 1009 1 0.G7223 0.94488 0.96232
28 973 1 0.73330 0.74610 0.69315
29 1008 I 0.69622 0.71192 0.68492
30 935 1 0.73041 0.69416 0.747715

begin active keff cycles------------

31 1047 0.71128 0.73079 0.71371
32 971 0.69249 0.71990 0.70235 0.70338 0.01099 0.72534 0.00544
33 991 1 0.69778 0.70563 0.66827 0.70151 0.00656 0.71977 0.00728

34 994 0.69195 0.69822 0 69845 0.00556 0.71207 0.00846
8655

35 994 1 0.68162 0.70872 0.64083 1 0.69508 0.00547 0.71140 0.00658
10969

36 977 1 0.71544 0.70426 0.72827 1 0.69847 0.00561 0.71021 0.00501
33097

37 1037 1 0.73287 0.74246 0.72458 1 0.70339 0.00683 0.71481 0.00655
16163

38 1015 1 0.69058 0.70612 0.77117 1 0.70179 0.00612 0.71373 0.00577
16573

39 956 1 0.66418 0.66719 0.62670 1 0.69761 0.00683 0.70856 0.00726
10967

40 956 1 0.66792 0.70877 0.69622 1 0.69464 0.00679 0.70858 0.00649
11412

0.70803 0.00568
0.69478 0.01365
0.69564 0.00969

0.68468 0.01329

0.69194 0.01306

0.69660 0.01198

0.70593 0.01395

0.69712 0.01513

0.69375 0.01721

0.69941 0.1013H8

0.70431 0.00742

0.70980 0.01000

0.70945 9.09924

0.70110 0.01044

0.69703 0.01353 1 0.70301 0.00977

511
20679

512
20711

513
20724

514
20741

515
20556

516
20586

517
20073

514

20612
519

2 0571
520

20596

521
20634

522
20649

023
2009')

524

20730
525

20767
52F

20676
527

2('127
529

2(0572
529

206(11
530

20625

928 1 0.75910 0.74259 0.75416

1183 1 0.67984 0.69205 0.72746

882 1 0.68107 0.68076 0.79320

1007 1 0.69072 0.68108 0.70462

1027 1 0.64762 0.66328 0.62331

932 0.68972 0.68472 03.71744

1052 1(0.74062 0.71731 0.75135

1053 1 0.70672 0.69771 0.68843

938 1 0.67A005 0.67215 0.67557

937 1 0.70825 0.71869 0.75603

0.70383 0.00113

0.70378 0.00113

0.70373 0.00113

0.70370 0.00112

0.70359 0.00113

0.70356 0.00113

0.70364 0.00113

0.70364 0.00112

0.70357 0.00112

0.70358 0.00112

0.70360 0.00112

0.70356 0.00112

0.70351 0. 00112

0.70355 0.0 0111

0.70357 0.00111

0.703C5 0.00111

0. 70353 0.00112

0.70355 0.00112

0.70354 0.00111

0.70354 0.00111

0.70326 0.00111

0.70324 0.00111

0.70319 0.00111

0.70315 0.00111

0.70306 0.00111

0.70303 0.00111

0.70305 0.00111

0.70304 0.00110

0.70298 0.00110

0.70301 0.00110

0.70304 0.00110

0.70302 0.00110

0.70303 0.00110

0.70303 0.00109

0.70303 0.00109

0.70314 0.00110

0.70307 0.00110

0.70306 0.00109

0. 70303 0. 00109

0.70301 0.00109

0.70356 0.00154

0.70361 0.00154

0.70361 0.00153

0.70361 0.00153

0.70344 0.00154

0.70347 0.00153

0.70357 0.00153

0.70354 0.00153

0.70348 0.00153

0.70359 0.00153

0.70345 0.00153

0.70336 0.00153

0.70329 0.00153

0.70329 0.00153

0.7933( 0.)00153

0.70339 0.00152

0.70325 0.00153

0.70324 0.00152

0.70328 0.00102

0.701318 0.00152

0.70348 0.00104

0.70346 0.00104

0.70342 0.00104

0.70339 0.0U104

0.70329 0.00104

0.70320 0.0(0104

0.70331 0.00104

0.70330 0.00104

0.70323 0.00104

0.70327 0.00104

0.70327 0.00103

0.70323 0.00103

0.70321 0.00103

0.70322 0.00103

0.70520 0.00103

0.770333 1. 00103

0.7(0323 0.00103

0.70323 0.00103

0.70D322 0.00103

0.70319 O.00102

058

009

969

('7R

035

000

046

869

119

961

0.71063

0. 6855f

0.67990

0.72029

0. 71400

0.74177

0. F4 394

0.71724

0.69903

01.70253

0.71456

0.69318

0.70849

0.70570

'2. 70193

0.90906

0. 69923

0.99697

0.69052

0.63479

0.65900

0.r6781

0.70327

0.73450

1). 71714

0.63471

0.69946

0.72550

0.64938

the largest active cycle keffs by estimator are:
are:

the smallest active cycle keffs by' estimator

collision 0.77667 on cycle 250 collision 0.63301 on cycle 397
absorption 0.76931 on cycle 201 absorption 0.63390 on cycle 510

track length 0.81127 on cycle 331 track length 0.60593 o cycle 445
iplot of the estimated col/abs/track-length keff one standard deviation interval versus cycle number HI = final keff = 0.70319)

cycle active 0.69 0.70 0.71 0.72
number cycles -I------------------------------- I----------------------------------1

40 10 I---- - - - - - - -----------
45 15 ------ k-I----
50 20 I---- - k----I -

55 35 --------.----- I--)
60' 30 ------------- k - -------- I---
05 35 I--------- k ..---- I--)
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70 40 I-.-------- ---- I ------ I
75 45 1--:::.... ý-k ---------
80 50 1 . . -- -------
,5 55 + -. +

00 60 (- ..
9 5 6 5 -- -- -- --k - --- -- --I

100 70 (- .. . -------

105 75 I ..... I .
110 80 I05-

115 85 I. l-
120 90 I.-----

125 95 ( ------

130 100 I I-. 1 - - I
135 105 + ..... I k +
540 150 { . .. - .. .

145 115 i
150 120 .
155 125 ------
160 130 Ik ----
165 135 I
170 140 I
175 145 I
100 150 I
185 155 . k --- - +
190 160 I --- I --

195 165 (-: -- ---
200 170 I-- -

205 175 -
210 180 (

215 185 I----
220 190 I
225 195 I
230 200 I
235 205 +
240 210 I 1
245 215 Ik ---

250 220 I

205 225 . k-I---
200 230 I
265 235 ----- k-l--)
270 240 (. --- -
275 245 (----5
200 250 I
285 255 + (---- +
2-0 260 Ik---
295 265 (
300 270 (
305 275 (----I
210 280 k
315 285 I(. .- -)
320 290 I
325 295 I
330 300 ( .
335 305 + +--- ) )
340 310 I
245 315 k
350 320 -
355 325 I--- ---

350 330 I
365 235 5
370 340 ---

375 345 -
320 350 I--- -

385 355 (-+
390 360 -
305 365 I
400 370 -
405 375 -
410 380 I
415 385 I
420 390 -
425 395
430 400 I
435 405 +- -
440 410 I
445 415 I
450 420 I

455 425 I
460 430 (-1I-
465 435 (
470 440 Ilk--

475 445 I
4 R0 450 (
485 455 + +
490 460 I
405 465
500 470 -

505 475 (
510 480 I- I ---

515 485 I--
520 490 I--Ik--)
525 495 - -
530 500 1--k---I

I - - - - - - - ---- - - - - - - - I-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
0.09 0.70 0,.71 0.72

lindividual and coilision/absorption/track:-iength keffs for different numbers of inactLive cycles skipped for fission source
settling
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skip active active average keff estimators and deviations normality average k(c/a/t) k(c/a/t) confidence
intervals

cycles cleles nnutrons k~roll st dev k~asn sc dev ktrkl) st dev co/ab/tl k(c/a/t) st dev 95r confidence 992
confidence

0
0.70,547

0.70554

0.70566
3

0.70550
4

0.70562
5

0.70560
6

0.70572
7

0.70576
8

0.70578
9

0.70576
I0

0.70,57

530

529

526

527

020

525

524

523

522

521

120

5304861

5294851

5286411

5277131

5265241

5256081

5246361

5236371

5225851

5215791

5205551

5195631

5185191

5174931

5165221

515550I

514570 C

5134951

112553

5115261

510481

0.7032 0.O0l1

0.7033 0.0011

0.7034 '.0011

0.7034 0.0011

0.70)34 0.0011

0.7034 0.0011

0.7035 0.0011

0.7035 0.0011

0.7035 0.0011

0.70135 0.0011

0.7035 0.0011

0.7026 0.0011

0.7026 0.0011

0.7028 0.0011

0.7027 0.0011

0.7027 0.5,11

0.7028 0.0011

0.7028 0.0011

0.7028 0.0011

0.7029 0.0011

0.7029 0.0011

0.7030 0.0015 195/95/951

0.7030 0.0015

0.7032 0.0015

0.7032 0.0015

0.7031 0.0015

0.7032 0.0015

0.7033 0.0015

0.7034 0.0015

0.7033 0.0015

0.7032 0.00015

195/95/951

1951/95/951

195/95/951

195/95/911

195/95/951

195/95/951

195/95/951

195/95/951

95/95/951

0.70181 0.00101

0.701288 0.00101

0.70303 0.00100

0.70296 0.00100

0.70298 0.00100

0.70304 0.00100

0.70308 0.00100

0.70311 0.00100

0.70313 0.00100

0,70310 0.00100

0.70081-0.70482

0.70088-0.70488

0.70104-0.70502

0.70097-0.70495

0.71)099-0. 70497

0.70105-0.70503

0.70109-0.70507

0.70112-0.70511

0.70113-0.70513

0.70110-C. 70510

0.70015-

0. 70022-

). 70039-

0.70033-

0. 70034-

0. 70040-

0.70044-

0.70047-

0.70048-

0.70045-

0.7029 0.0011 0.7032 0.0015 195/95/951 0.70310 0.00101 0.70110-0.70511 0.70044-

11 519
0.70571

12 511
0.70563

13 517
0.70564

14 516
0.70568

15 511
0.70572

16 114
0. 70573

17 513
0.70580

18 012
0.70580

19 511
0.70511

20 510
0.70571

0.7035

0.7034

0.7 34

0.7035

0.70315

0.7035

0.7036

0.0011

0.0011

0.0'11

0.0011

0.0011

0. 0011

0.0011

0.7028

0.7027

0. 7027

0.7028

0.7028

0.7028

0.7028

0.0nOl

0.0011

0.0)011

0.0011

C'. 0011

0.o0011

0.0011

0.7030 0.0015

0.7030 0.0015

0.7031 0.0015

0.7032 0.00115

0.7031 0.0015

0.7031 0.0015

0.7032 0.0015

195/95/951 0.70305 0.00101 0.70104-0.70505

195/95/951 0.70297 0.00101 0.70097-0.70498

195/95/951 0.70298 0.00101 0.70097-0.70499

195/95/951 0.70301 0.00101 0.70100-0.70502

195/95/951 0.70305 0.00101 0.70104-0.70506

195/95/951 0.70306 0.00101 0.70104-,0,.70508

195/95/951 0.70312 0.00101 0.70110-0.70514

195/95/951 0.70312 0.00102 0.70110-0.70514

195/95/951 0.70312 0.00102 0.70109-0.70515

195/95/951 0M70303 0.00101 0.70101-0.70505

0.70038-

0.70031-

0.701031-

0.70035-

0.70038-

0. 70038-

0.70044-

0C. 70044-

0.70043-

0. 700'35-

0 .7036 0.0011 0.702- 0.(0011 0.7032 0.0015

0.7036 0.0011 0.7028 0.0011 0.7033 0.0015

0.7034 0.0011 0.7027 0.0011 0.7032 0.0015

475
0.70729

440
0.70761

485
0.70 '909

490
0.70875

495
0.70838

500
0.70987

505
0.71148

510
0.71424

515
0.71919

520
0. 73201

525
0.92951

527
528

5S

41

40

3.ý

30

20

10

5501L,1

500701

450251

40100'

349991

29990 I

250311

199891

149621

10050

0.6995

0.6095

0.6998

0.6994

0.69o9

0.6902

0.6972

0.6905

0.7021

0.,7015

0. 0033

0.0034

0.0038

0.0039

0. 0043

0 .0049

0. 0057

0.0006

0. 0066

0. 0085

0.6991

00.6986

0.M990

0.6984

n.(970

0.6972

0.6967

0.6990

0.7013

0. 7029

0. 0032

u. '0034

0.0037

0. 0038

0. 0' 41

0.0046

0. 0053

C.. 0052

0.0055

C'. 0C072

0.6982 0.0046 195/95/951

0.6984 0.0049 19S/95/951

0.6998 0.0053 195/95/951

0.6985 0.0050 195/95/951

0.6955 01.0062 195/95/951

0.6914 0.0068 195/95/951

0.9911 0.0070 195/95/9S,

0.6966 0.0092 195/95/951

0.6946 0.0104 195/95/951

0'.69830 0.0122 195/95/951

0.(853 0.0162 195/95/951

0.6916 0.0222 I
0.r977 0.0379 I

0.69904

0),69873

0,69932

0,69858

0.69704

0,69647

0u6950r

0,69852

0,70061

0.69931

0.00308

0. 0'0330

0. 00362

0.00374

0. 00414

0.00484

0. 00554

0. 00042

0. 00608

0. 00624

0.69285-0.70523

0.69209-0.70538

0.69201-0.70663

0.69100-0.70G17

0.68861-0.70547

0.68655-i0.70640

0. 684 36-0.70735

0.68707-0.70996

0.68736-0.71386

0.07722-0.72141

0.69079-

0.60986-

0.0G955-

0.68842-

0.60571-

0.68307-

'2. 00023-

0.68279-

0.60203-

0. o6r6-

5001, 0.7009 n.0)161 0.7011 0.0149

29491 0.7063 0.0050 0.6936 0.0036
2r'8C- I '.70081 .0017 '.6907 0C.0CC38

0.69014 0.02351 0.59496-10.79732 0.40277-

the minimum estimated standard deviation for the co0/abs/tl keOf estimator occurs with 3 inactive cycles and 527 active
cycles.

the fsrst active half of the problem sksps 20 cycles and uses 250 active cycles; thý second half skips 280 and uses 250 cycles.
the col/abs/trk-len keff, one standard deviation, and 00, 95, and 99 percent intervals for each active half of the problem are:

prok lee keff stasdard devistion 662 confidence 951 confidence 999 confidence

first half 0.70239 0.00143 0.70096 to 0.70381 0.69954 to 0.70522 0.69862 to 0.70616 0
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second half 0.70385 C.00147 0.70230 to 0.70532 0.70092 to 0.70078 0.60997 to 0.71,773
final result 0.70319 f.00102 0.70216 to 0.70422 0.70115 to 0.70523 0.70040 to 0.70590

the first and second half values of k(collision/absorption/trach length) appear to be the same at the 68 percent confidence
level.
Iplot of the estimated col/abs/track-length keff one standard deviation interval by active cycle number (I = final keff
0.70319)

inactive active 0.68 0.69 0.70 0.71
c"',les cycles I-------------------------------- I--------------------------------- I

0 530 I---kI- 1

5 525 I--k l-- )
10 510 I
1h hI 5 I5 515

20 510 k
2 5 50 5 -
30 500 -
35 491 I
40 495
45 485 -
50 480 I
55 475 I
60 47 0 -
65 465 -
70 460 -
75 455 (--kl--}
80 450 I
8 5 4 45 I4 'I I
90 440 (---Il--
9 S 4 3 5 ( -+

100 430 I--l--
105 421 5
S110 420 IS)-I.

115 915 4--1 -- )1

120 410 -
1 2 5 4 0 5 ( - - k l - -)
1 3 0 4 0 0 -- k- -- )
135 395 I
140 390 I
145 385 +
150 380 I
155 37 5 .
160 370 1
105 365 I
170 360 -
175 355 I .. -
1 80 3 5 0 -
1 8 5 3 4 5 -
190 34 4 ý---k l: - -
195 335 +
200 330 I-
2 0 5 3 2 5 . -1 )
2'0 320 I
215 311 I--5--I
2 2 0 3 1 0 I - -4
225 305 Ik.

230 300 (
235 295 (-- I -
240 290 I-
245 285 + +
250 380 I- - . .251 275 0

260 270 0
265 265 k.--
270 210 I -)
275 255 I --.
280 250 k--I
2 8 5 2 4 5 - . .
290 240 I-l - -.. .I

2 0 5 2 3 5 e5- - . .
30 0 2 3 0 Ik - . .
305 225 Il . .
310 220 I. .
315 211 Is.
320 210 .
32 5 20 5 I . 1
33U 200 Ik ----

3 3 5 1 9 5 I . k
340 190 .
345 185 + +----- -)
3 5 0 1 8 0 I . -
3 5 5 1 7 5 I . . .
360 170 . . k ---
365 115 I65
370 160 I .
375 155 Ik.
380 150 I. .
385 145 I
390 140 I-
395 1315 + .
400 130 I ------ k I I -
405 1 -5(.. . . -- - )
45 12 0
410 120 I....-
411 51 0. . . . . -
420 110 I - ----- 1 ..... 1-1
435 1058 I -. . . . . .

430 100 I ------ k ------- I I
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435
440
445
45(,

4 St
460

465
470
475
480

485

495

500
505

510
515
5201

95

85
60

75
70
65
60
55
5s
45
40
35
3')
25

20
15
10

. k

-- --------- . . . . .

--- -- -. . . . .-- . . . . . ..- -

-----
0.71-----

0.68

------- -: ------- ) I
-------------- - -----

----- ---- ---- --- 6-- -
-- ------ - - --- --

-- I----------------
0.69 0.70

dump no. 2 on file MS1AccNACCoC c, .00_gO.O0_eO.00d0.01cm_HP_36mm.inpr nps= 530485 coll= 76766227

ctm 11.96 nrn = 776053286

6 warning messages so tar.

run terminated when 520 kcode cycles were done.

computer time - 12.12 minutes

mcnp version 5 16212004 10/25/07 21:18:09 probid = 10/25/07 21:05:56
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Figure 6.6.15-2 Hexagonal Pitch MOX Rods - 241 Pu Fuel Composition

Thread Name & Version = MCNPSRSICC, 1.30

I-I -I ( _ I I I ) )

This program was prepared by the Regents of the University of I
ICalifornia at Los Alamos National Laboratory (the University) under I
I contract number W-7405-ENG-36 wsth the U.S. DepartEment of Energy I

(DoE). The University has certain rights in the program pursuant toI
I the contract and the program shsuld not be copied or distributed I
I outside your organivation. All rights in the program are reserved I
lby the DoE and the University. Neither the U.5. Govertnment nor the
I University makes any warranty, express or implied, or assumes any I
I liabilsty or responsibility for the use of this software. I
+ +-- - - - - - - - -- - - - - - - - - - - -- - - - - - - - - - -

lmcnp version S ld=0h2l20N4 10/25/07 23:04:10

nime=Pl _Ae_NACCoCrclO. _gO.00_eO.001_dO.lcBmEH 36rEa.inp host=amdeng2-itl459

1- NAC-LWT Cask - MIX Experiments - Accident Transport Conditions
2- C
3- C EXCEL File Version: v2.00
4- C Run Version: v2.00
5- C
6- C Fissile Material Type: All Pa-24l
7- C Rod Interior Void Moderator Density: 0.9982 g/ce
8- C Canister Interior Moderator Density: 0.9982 g/cc
9- C Canister to Cask Gap Moderator Density: 0 0001 g/cc

10- C Cask Exterior Moderator Density: O. 0001 g//c
11- C Boundary Condition / Distance: Reflected / 0.01 cm
12- C
13- C Fuel Rod Pitch: 3.6 cm
14- C Fuel Rod Pitch Cofiguration: Hecagonal
15- C Number of Rods: 16
16- C
17- C Base Fuel larameters: NACCoC
18- C
19- c Cells - Fuel Rod - INACCoC
20- 1 1 -10. 554 -1 u=3 $ Fuel
21- 2 2 -0.99q2 -2 l ua=3 N Plenum + Fuel to Clad Gap
22- 3 3 -6.56 -3 +2 a=3 $ Clad + End Plugs
23- 4 4 -0.0992 +3 u=3 $ Outside F-Es Rod
24- C 16 Rods - Hexagonal Pitch
25- 10 4 -0.9982 -10
26- *trcl=( 0.9000 -1.5588 0.0000
27- laet= u=2 fill=-7:6 -5:0 0:0

28- 22 222222222222
29- 2 2 2 2 2 2 2 2 2 2 2 222
30- 2 2 2 2 2 2 ' 2 2 2 2 2 2 2
31- 22 2 22 321222
32- 2 2 2 2 2 2 3 3 3 2 2 22
33- 2 2 2 2 2 3 3 3 3 3 222
34- 22222323332222

5 2222233322222
36- 2 2 2 2 2 2 2 1 2 2 22
37- 22222222222222
38- 222222
39- C PWR Basket - Cells
40- 20 4 -. 9'982 -20 fill=2 a-1 S Rod Array Container
4- 0 ) -P. 1 n 0 -21 u=1 Basket Cavity
42- 22 n -2.702 2 +21 v=1 $ Basket hody
43- 23 5 -0.0001 + u=la $ Outside
44- C Cells - LWT Cask Accident Conditions
45- 40 8 -11.344 - v4 : u=0$ Bot~b
46- 41 5 -0.001 -42 fill=l s-0 $ Cavity

47- 42 q -7.9400 -41 +43 u=O $ Bottom
48- 43 9 -7.9400 -40 +41 +41 +48 +42 u-= $ OuterShell
49- 44 q -7.4400 -44 +47 +42- u- 0 $ Inner hellTaper
50- 45 9-.9400 -46 .42 u=O $ innerShell
51- 46 _11 '44 -47 +46 1=0 Lead
52- 47 6 -11.344 -45 +44 +47 u-O $ LeadTaper
53- 48 0 -48 +47 u-0 $ LeadGap
54- 49 6 -0.001 -49 +40 u=0 $ Gap to Reflector
55- 50 0 +40 u=- $ Boundary
56-
57- c Surfaces - Fuel Rod - NACCoC
58- 1 ECC 0.0000 0.0000 10.5207 0.0040 0.0000 389.8900 0.4781 1 Fue
59- 2 P.,0 0.0040 0.0000 6.394 0.0000 0.0000 449.4227 0.487C $ Ann
60- 3 ECC O.N000 0.0000 5.0800 0.0000 0.0000 411.8226 0.5580 $ Clae
61- c Surfaces - Pitch - NACCoC
62- 10 RHP 0.0000 0.0000 -1.1:000 i00 000 r.4000 454.12 1.8000 0.00c0
6

3
- C POW Basket - Surfaces

64- 20 1 RPP -7.4148 7.4140 -7.414. 7.4148 0.0000 452.1200 $ Array
r5- 21 1 REP -11.2713 11.2713 -11.2713 11.2713 0.0000 452.1200 $ BaS
005- 22' 0CC 0.0000 0.,000:.10000 0.0000 0.0000 452.1200 16.03512 1 1+
G7- C Surfaces - LWT Cask Accident Conditions
68- 40 RCC 0.0000 0.0000 -26.6700 0.0000 0.0000 507.3650 36.5189 $ Li
69- 41 FCC 0.0000 0.01000 -6.6710 0.00(20 0.0000 26.6700 36.5189 $ B0t

probid = 10/25/07 23:04:59

el pellet stack
ilus + Plenum

d End-Caps

(.0000 $ Lattice

Container
siet Opening
psket Outer Body

it Body
tton
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70- 42 PCC 0.0000 0.0000 0.0000 0.0000 0.0000 452.1200 16.`063 $ Cavity
71- 13 ICC 9.0000 1.0000 -17.7I00 0.00I,0 0.r00) 7.0200 C0.35-5 $ Bottom gamma shield
72- 44 RCC 0.01000 0.0000 0.0000 0.0000 0.0000 444.5000 20.1740 $ Lead id - taper
73- 45 6CC 0.0000 0.0000 0.0000 0.0000 0.0000 444.5000 31.5976 $ Lead ud - taper
74- 40 0CC 0. I 000 0.0000 13.6176 0.0000 .0000 410.0648 18.9103 $ Lead id
70- 47 PCC 0.0'000 0.0000 13.817. 0.0000 0.0000 410.0848 33.3'71 1 Lead oJ76- 40 'CC 0.0000 0.0000 13.8176 0.0000 0.0000 416.6046 33.4645 $ Lead -gap
77- '49 RP0 -36.5289 30.0206 -3S.0289 36.0260 -26.6800 480.7050 $ Container

78-
79- c
80- c Materials List
81- C
82- C MOX Material Composition Fuel
83- ml 92035 -5.7210E-03
84- 92038 -8.1157E-01
05- 94238 -6.44170-Iu
36- 94239 -6.4417E-10
87- 94)40 -0.4417E-10
88- 94241 -6.4417E-02
d9- 94242 -6.4417E-10
90- 0016 -1.1829E-01
91- C Rod Isterior Void Material
62- m2 1001 I
93- 8016 1
94- mit lwtr.Ol
00- c Clad Material
96- m3 004 -7.063E-05 24050 -4.1796-05 7014 -4.980E-04
97- 26006 -1.149E-03 24052 -8.370E-04 7015 -1.981E-06
98- 26057 -2.702E-05 24053 -9.673E-05
00- 26058 -2.631E-00 24904 -2.441E-05

100- 40000 -9.023E-01 50000 -1.500E-02
I19- C Canister Interior Non-Fuel Space
102- m4 1001 2
103- 6010 1

104- mt4 lwtr. 1
105- C Canister to Cask Gap Material
10 5 1001 2
107- 8016 1
10 ltr-01
109- C Cask Exterior Material
110- m6 1001 2
11- 8016 1
112- lwtr.0l
113- c Alin=um
114 m7 003027 -1.0006E+00
1105 C Water/Glycol
11 1001 -1. 03651E-01

warning material 10 is not used in the problem.
117- 8016 -6.756196-01

118- 6000 -2.20730E-01
119 lwtr.01

warning. material 10 us not used in the problem.
1203 C dLead
12- 820 -2.534E-01
122- 02207 -2.2076-0
123: 82208 -5.259E-01
12- c 804

10 090 -7.939E-03 26054 -3.927E-02 28058 -6.364E-02
126- 24005 -1.590E-01 26056 -6.387E-01 20000 -2.0436-02
127- 24003 -1.8396-02 26057 -1.5026-02 28061 -1.124E-03
128- 5454 -4.652E -3 26058 -2.019E-03 29062 -3.6396-03

129- 28064 -9.623E-04
130: 20055 -2.0006-02
131 C umInum Honeycomb Impact Limiter
132- mll 13027 -1.0

warning. materlal 11 is not used in the problem.
133 C Mode
134 mod5 n
13 C Importances
138 imp:n 1 l1e 0
13 C
13 - Critixlity Controls
139- k.ode 1000 0).80 30 530
140_ C
14]- C Starting Source Definition

142- sdef cell-41:20:10:l
14 ergmdl
14- pos-0 0 10.5207

141: rad=d2
146 a.:=0 0 1
147 ext-d3
148- spl -3
14" si2 0.0000 0.4781
1500 ip2 -21 1
151 si3 0.0000 389.8900
1521- s8 F, I
153- - Print Control
104- piint
15: C Rndom lJumber Generator
156- rand oeu=2 seed=190

7
34863

2 8
125 stride=152917 hist=l

107- 5
100- c Rotation Matrix
159- "T01 0.0 0.0 0.0 -30 .0 90 -120 -30 90 00 90 0 0 z-rotation -30 degrees

isource print table 10

values of defaulted ir enplioitly defined source variables
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sur

tme
dir
pos

0

ve,-

nrm
at.

wgt
eff
par
tr

0. 0000E00
0.00002+00
isotropic
0.O0000E+O0
0.0000E+00'
0.0000E+00

0.O0000E+00
0. 0000E+00
0. 0000E+00
0. 0000E+00
0 .0000E + 00
1.0000E+00

o .00002+00O

1.0000E-02
0. 0000E+00
0.0000E+00

O.0000E+00 1.0521E+01

u.0000E+00 1.0000I-00
o0.000E+00 0.0000E+00

probability distribution I for source variable erg
energy function 3: watt (fission) spectrum (endf law 10)

f(e)=-c exp(-e/a) *sinh(sqrt(b'e))
a = 9.65002-01 b = 2.2900E+00 c = 4.5-702-01

the mean of source distribution 1 is 1.9806E+00

probability distribution 2 for source variable tad
power law 21: f(x)-c'abs()"1: k. = 1.0000E200

probability distributuon 3 for source variable ext
unbiased histogram distribution

source source cumulative probability
entry value probability of bin

1 O.00000E+00 0.000000E+00 0O.00000E+00
2 3.898908-01 1.0n00020E+00 1.000000200

the mean of smura dintr-ih,,ime 7 n gule4on?

order of sampling source variables.
cal a.s rad ext pos ere tme

comment, total fission nubar data are being used.
Imaterial composition print table 40

the sum of the fractions of material

the sum of the fractions of material

the sum of the fractions of material

the sum of the fractions of material

the sum of the fractions of material

the sum of the fractions of material

2 was 3.000000E+00

3 was .i000050E+00

4 was 3.000000)+00

5 was 3.0000900E00

.was 3.0000002+00

I was 9.999753E-01

material
number component nuclide, atom fraction

92235, 2.19354E-03 92238, 3.072412-01
94240. 2.41032-1-0 14241, 2.40826E-02

S001, ;.666r7E-0l 8016, 3.33333E-01
associated thermal s(a,b) data sets: lwtr.0lt

3 26054, 1.193462-04 24050, 7.62600E-05
24052, 1.460741-03 7015, 1.20309E-00
26058, 5.712472-06 24054, 4.13652E-05

4 1001, .001667E-01 8016, 3.333332-01
associated thermal sab,,) dota sets: lwtr.1lt

5 1001, 6.66667E-01 8016, 3.33333E-01
associated thermal s(a,b) data sets: lwtr.Olt

O 1001, 6.266672-01 8016, 3.33333E-01
associated thermal s(a,b) data sets: iwtr.O0t

7 13027, t.OOOOOEE00
a 82206, 1.549632-01 02207, 1.209872-n0
9 24050, 8.790872-03 16054, 4.02643E-02

2uO56, 6.31511E-01 28060, 2.34673E-02
1900-1, 1.00E22-03 11054, 4.769R5E-03
28064, E.125056-04 25055, 2.01337E-02

I material
number composent nuclide, mass fraction

1 9-235, 5.721012-03 A2238, 9.11572E-01
94240, 6.44171E-10 94241, 6.44171E-02

2 1001, 1.11915E-01 8016, E.88080E-01
3 26054, 7.06265E-05 )4050, 4.17879E-05

24012, 0.36950E-04 7015, 1.980002-06
16058, 3.53082E-06 24054, 2.44708E-05

4 1001, 1.11915E-01 e016, 8.880605-01

94238, 2.43869E-10
94242, 2.39829E-10

7014, 3.24139E-03
26057, 4.325412-08

40000, 9.81436E-01

01108, 5.24080E-01
26058, 6.09419E-92
24053, 1.92010E-02
26058, 1.927412-03

94238, 6.441712-10
94242, 6.44171E-10

7014, 4.97975E-04
200r7, 0.70182E-0,
40000, .821512-01

94239, 2.42846E-10
8016, 6.664832-01

26056, 1.87224E-03
24053, 1.66532-04
50000, 1.151662-U2

'4052, 1.69300E-01
26057, 1.45900E-02
-8062, 3.249822-03

print table 40

94239, 6.44171E-10
A016, 1.13290E-01

26056, 1.14894E-03
24:53, 9.072512-00
50000, 1.499912-01
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1001, 1.11915E-01 8016, 8.80085E-01
1001, 1.11915E-01 8016, 8.88085E-01

13027, 1.00000CE00
±2206, 2.534000-01 01207, 2.20700E-01
24050, 7.99020-03 28004, 3.92710E-02
26056, 6.36716E-01 28060, 2.543066-02
d061, 1.12403E-03 24054, 4.65211E-03

28064, 9.68324E-04 25000, 2.00005E-02

81100, 0.25900E-01
28008, 6.38416E-02 24052, 1.59004E-01
24053, 1.83805E-02 26007, 1.002040-02
20500, 2.018000-03 26062, 3.63900E-03

warning. 0 materials had urinormalized fractions, print table 40).
Icell volumes and masses prunt table 50

reason volume
mass pieces not calculated

cell atom
density

gram input calculated
density volume volume

O 1 7.00243E-02 1.05540E601 0.0u0E0000±0 2.7I99820E) 2.05493E+03
2 2 1.00128E-01 9.98200E-01 0.00000E+00 2.58267E+01 2.57802+E01
3 3 4.334116-02 6.56000Eu00 0.000006+O0 9.81838E+01 6.44086Ee02
4 4 1.001206-01 9. 982006-01 0.000006-Oil 0.00'006E+00 0.00000E+00
5 10 1.001216-01 9.98200E-01 0.0O0O0E+00 5.08606E+03 5.08773E+03
6 20 1.00128E-01 9.98200E-01 0.00000E+00 9.94289E+04 9.92499E+04
7 21 1.00309E-05 1.00000E-04 0.00000E+00 1.30324E+05 1. 30324E001
8 22 6.03063E-02 2.70200E+00 0.00000E+00 0.00000aE00 0.00000E+00
9 23 1.00309E-05 1.00006E-04 0.00006E+00 0.00006E+00 0.00000E+00

10 40 3.29629E-02 1.13440E+01 0.00000E+00 1.66245E+04 1.09886-:05
11 40 1.00309E-05 1.000006-04 0.O0000E+00 4.098206+00 4.09828E601
12 42 8.640860-02 7.94000E+00 0.O0000E+00 9.51154E+04 7.55216E+05
13 43 8.64586E-02 7.9400E0+00 0.00000E+00 4.53784E+05 3.603046+06
14 44 8.84586E-02 7.94000+E00 0.00000E+00 1.02842E+04 8.10563E+04
10 40 8.640860-02 7.84000E+00 0.00000E+00 9.04489E+04 7.18165E+05

10 40 3.29r29E-02 1.134406E01 0.00000E+00 9.86269E+00 1.11882E+07
17 47 3.28629E-02 1.134406-01 0.000006+00 0.134616+04 0.824706+00

18 48 0.00000E+00 0 0.000006+00 0.00000E+00 1.20186E+04 0.00000E+00
19 49 1.00309E-05 1.000006-04 0.00000E+00 0.000000E+0 0.00000E+00t
20 50 0.00000+E00 0.000006+00 0.000006+00 0.00000E+00 O.00000E+00

warning. 2 cells appear to consist of more than one piece.
Isurface areas

surface input calculated reason area
area area not calculated

2 1.1 0.000006+00 1.17123E603
3 1.2 0.000000E+u 7.19104E-01
4 1.3 0.00000E6+00 7.18104E-01

6 2.1 O.00000E+00 1.25434E+03
7 2.2 0.000006+00 7.48205E-01
8 2.3 O.O0000E+00 7.46925E-01

10 3.1 0.000006+00 1.440930+03
11 3.2 0.00000E+00 9.80986e-01
12 3.3 0.00000+E00 9.80986E-01
14 10.1 0.000006E+0 0.00006E+00 not a boundary
15 10.2 0.O00000E00 0.00000E+00 not a boundary
16 10.3 0.0000060E÷0 0.O0000E+00 not a boundary
17 10.4 0.000006+00 0.000006+00 not a boundary

18 10.5 0.00006+E+00 0.00000+E00 not a boundary
19 10.6 0.O00000E00 0O.0000E+00 not a boundary
20 10.7 0.00006E+00 1.12237E+01
21 10.0 0.00000E+00 1.12237E+01
23 20.1 0.00000E+00 6.70476E+03
24 20.2 0.000006E00 " .70476E+03
25 20.3 0.00000-E+0 6.70476E+03
26 20.4 0.000006E00 6.70476E+03
27 20.5 O. 000006E+0 O.O0000E+00 asymmetric
28 20.0 0.00000E+00 0. 000000+00 ans net ri,
30 21.1 0.000006+±0 1.01920E+04
31 21.2 0.00000+O00 1.01820E+04

22 21.3 0.000000+00 1.01920E+04
33 21.4 0.0000E+O0 1.01920E+04
27 22.1 O.O00000+00 4.78244E+04
41 40.1 0.00000E+00 1.10417E+05
42 40.2 0.000006+00 4.18972E+0-
43 40.3 0.00006E+00 4.18972E+03
40 42.1 0.00000E+00 4.82539E+04
53 43.1 0.O0000E+00 1.26170E+03
04 43.2 0.00000E+00 2.181C6+E03

05 43.3 0.,0n00E+0O0 2.10149E+03
07 44.1 0.000OOE+00 3.50295C+03
58 44.2 0.00000+E00 2.23013+E03
61 45.1 n. r00000E00 5.43652E+03

05 46.1 0.00000-E+00 4 . q5306E+04
66 46.2 0.000006+00 2.61173E603
67 46.3 0.000000±00 2.601730±03

09 47.1 0.000000±00 0.72106E+04
73 48.1 0.00000E+00 8.76II 7 5E04
77 48.1 0.00000+O0 3.70684-+04
78 49.2 0.000000+0 3.70604+004
74 40.3 0.00000+0 3.706840±04
00 48.4 0.00006E+00 3.706046±04

81 49.5 0.000006+00 1.337440±03
82 49.6 0.O00000EO0 5.337440E03
04 10010.1 0. 00000E+00 0.438710+02
05 10010.2 0.000006+00 0.434710±02

86 10010.3 0. 00000+00 8.438710+02
07 10010.4 0. 00000E+-00 9.43871+E02
08 10010.5 0. 000000E00 0.43871E+02
89 10010.6 0.000006±00 8.43871E+02

0 infinite
0
0
0
0 asymmetric
0 infinite

0 asy~muetrin
0 infinite

print table 50
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Icells print table 60

atom gram
cell mat density density molume

neutron
mass pieces importance

1
2
3
4

15
66

7
8
9

20

13
14
1 5
16C
17
1 8
1 9

total
lisurface

1 1 7.05243E-02 1.0554r6+01 2.70992E+02 2.95493E+03
-Ea 1.00120E-i0 9.98206E-01 2.58267E+01 2.57602E601

3 3 4.33411E-02 6.56000E+00 9.b1838E+01 6.44086E602
4 4s 1.00123E-01 9.98200E-01 O.O0000E+00 .O0000E+060

10 4s 1.00120E-01 9.982006-01 5.09690E+n3 5.08773E6n0
20 4s 1. 001E_-01 9.982006-01 9.94289E+04 9.924996+04
21 5s 1.00309E-05 1.00000E-04 1.30324E+05 1.30324E+01
22 7 6.03063E-02 2.70200E+00 0.)00006E+00 0.00000E+00
23 1S 1.00309E-05 1.20006E-04 0.00000E+00 0.00006E+00
40 8 3.29629E-02 1.13440E+01 1.66245E6-4 1.88588E+05
41 5s 1.00309E-05 1.00006E-04 4.99828E+05 4.09828E+01
42 9 8.04586E-02 7.94000E+00 9.51154E+04 7.5521E6+05
43 0 6.0466-02 7.94"00E+00 4.53784E+05 3.60304E+06
44 9 8.64586E-02 7.94000E+90 5.02842E+04 8.165636+04
45 9 8.64586E-02 7.940006+00 9.044896+04 7.181656+05
46 8 3.296296-02 1.13440E+01 9.86269E+05 1.11882E+07
47 8 3.296296-02 1.13440E+01 5.13461E+04 5.82470E+05
48 0 0.00000E+00 0.00000E+00 1.20186E+04 0O.00000E+0
49 6s 1.00309E-05 1.00000E-04 0.00000E+00 0.0000E+00
50 0 0.00006E+00 0.00000E+00 0.00000E+00 6.0000E+00

2.36097E+06 1.72254E+07

surface trans type surface coefficients

0
0
0

0

0

1.0000E+00
1.0010E+00
1 .0000E+00

.O0000E+00

1.0000E+00
1.60006E00
1.009O ,06-0
1.0000E+00
1.0202UE00

1.0000E+00
1.0000E+00
1.0000E+00
1. 0000E+100
1.0000E+00
1.0000E+00

.0000E + 00
1.0050O+00
I.O0006E+00
1.0000E+00
0.O000E+00

print table 70

1.

1.2
1.3

2.1
2.2
2.3
3
3.1
3.2
3.3

10
10.1
10.2
10.3
10.4
10.5

10.6
10.7
10.8
20
20.1
2'1.2
20.3
20.4

20.1
20. 6
21
21.1
21.2
21.3

21.4
22
22.1

40
40.1

40.2
40. 3

41
42
42.1

43
43.1
43.2

46.3
44
44.1
44.2

45
45.1
46
46.1
46.2
46.3

47
47.1
48
46.1

19 celi.
49.1 refl.
49.2 -fll.
49.3 -eml.
49.4 refl.
49.5 refl.
49.6 refl.

11
1
1
1

1
1
1
1

rcc
cz
pz

Pt
r,1c
cz

p
P
rcc
cp
pz

prhp

p
p
P
p
Pt
p

rpp

P
P
p
p
p

rP
rpp
p
P

p

P

prcc

Pc

PS

rcc
cz
pz

rcc
r,.-

rcc

c

p
P
r cr
c z
p z

rc.-
c:

cpz
P
pc

Pz

c z
rpp

px

P Y
P
p z
P

4.7810000E-01
4.0041070E+02
0.0000000E+00

4.8760000E-01
4.1582170E+02
0. O000000E+00

5. 58800 00E-01
4.1690260E+02
0.00000006+00

1.8000000E+00
-1.0000000E+00
0.00000600-01

-5.0000000E-01
-5.0000000E-O1

5. OOOOOO'E-01

4.531200E+402
0.00000006E+00

9.6602540E-01
-8.C602540E-01
-5. 000000)E-01

S. 00000006-0l

4.5212000E+02
C0. 0020000E+00

8.6602540E-01
-8.6602540E-01
-5. 0000006E-01

5.0000000E-O1

1.6935120E+01

3.6018900E+01
4. 8069500-E902
0. 0000000E+20

1 . 696300E+21

2.6352500E+0l1
-1 .0160000E+01
0.0200000602+1

2.0174000E+01
4.4450902E+02

3.1597600E+ul

1.8910300I+01
4.3068240E+02
9.0000000E+O0

3.3-27100E+01

3.3464500E601

3.6526900(E+1
-I.00000006E00
3.6528900E+01
0.0900000E+ )1)

4.8070500E+02
(. 00000006E-00

O.0000000E+00
8.6602540E-121

-8.66025406-01
8.6602540E-01

-8.6602540E-01

0.0000006E+00

5.00000100E-01
-5.02000000E-01
8.6602540E-01

-8.6602540E-01

0.00000006+00

5.170000006-01
-5.000000'i60E-1
8.66025406-01

-8. 6602540E-01

0.0000000E+00
0.0 00 '0111000E+0U
0. 000120OE0+00
0.0000000E+00
0.00000006+00

-1.00001000E+00

0.0000000E+00
5.20000(100E+0
0.0000000E+00
0. 0000000E+00

-1.0000000E+00

0.0000000E+00
0. 00000006E+00
0.0000000E+00
0.0000006E+00

1.8000000E+00
1. 800000(E+0
1.60000006+00
1.80000006+00

I.80000006E+00

7.414800 0E+00

7.4 14 8000E+00
7.4148000E+00
7.4148000E+00

0.0000000E+00

1.1271300E+01
1.1271300E+01
1.1271300E+01
1.1271300E+01

2.66700006+01

O.0000000E400 -1.0000000E+00 -1.0520700E+01

O.0000006E+00 -1.0000000E+00 -6.3990000E+00

0.0000000E+00 -l .2000000E+00 -5.0800000E+00

0.00000COOE+C,0 - I.0000000E+00

0. ,]000000E+O0 -1.0000000E+00 1.7780000E+01

0.0000006E+00 -1.0000000E+00 -1.3817600E+01

O.O000000E+O0

-0. 000000E+00

0.O0000C,0E+00

0.0000000E+90

C '21 OiC 1) 1:16 U"IE+ 0'iU

-1.0000000,E+00

3.6528900E+01

3.6528900E+01

2.6680000E+01
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83 10010
84 10010.1 10U1
05 10010.2 1001
86 10010.3 1001
87 10010.4 1001
08 10010.0 1001
89 10010.0 1t01

identical surfaces

rhp
P.-.

p
p
p
P
p

2. 70n00000-E+0
-1 . 0000005)+00

5. O0000000E-01
-5. OuOOOOOE0-
-5. 0000000E-01

5 . 0000000E-01

0.00000005+00
8.6602540E-01
8 6r02540E-01
0.05025405-01

-8.6002540E-01

0. 00000200E0u
0. 00000005.00
0. 00000005+00
0.0000000 E + 00

8, . O00000:E+00

9.0000000E-01
2.003960E-01
26999604E+00

3.0600581E-05
3. 5999604 E+00

print table 70

master surface identical surfaces

10.7
10.0
20.5
20.6

40.1
403. 3
4,.2

46.2
46.3

10010.7
10010.0

21.5
21.6
41.1
41.3
45.2
47.2
47.3

22.2 42.2
22.3 41.2 42.3 44.3 45.3

48.2
48.3

surface coefficients for identical surfaces not used.

surface trans type surface coefficients

90
01

34
38
50
35
39
46
51
59
63
45
47
62
70
74
71
75

1cell

10050.7

21 .5
22.2

47.2

22.3

40.2
47.3

44.3

45. 3

41.3
45 .

4 8.
47.3
48. 3

1(001 p.
1001 p1:1 pz

pa

pz
p

p
p
Pc

p
p

p

pzP_
pr

pzpz
P

4.5312000E+02
0.00001000E+00 0.0000000E+00
4.5312000E+02
4.5212000+E02
4.5212000E+02
0.000000OE+00 0.0000000E+00
0.000000050E+0 O.OOOO0000+00
0.0 000000E500
0.000000500E+0 0.0000000+E00
0.00000005E+00 0.0000005E+00
O.OO 5OOOE+-00 0.0000000+O00
3.6518900E+01
0.0000000E+00 O.00000OOE+00
4.4450000E+02
4.3068240E+02
4.3068240E+02
0. 0000000E+00 0. 00000006+00
0.0000000E+00 0.00000 0E+00

-1 . 00000005E+00 1.0000000E+00

-.1 00(0000E+00 0. 00000005E00
1000000E+O0 0O.0000050E+00

-1.0000000E+00 00uOOO000E+50
-I 000000+0E+0 0. 0000000E+00

-1. 0000005E+00 0. 0000500E+00

-1.O000000E+00 2.6670006E+01

-I . 0000005+E00 -1 . 3017600E+01
1.00005OOE+00 -1 . 3.17600E+01

temperatures in mev for the free-gas thermal neutron treatment. print table 72

all non-zero importance cells with materials have a temperature for thermal neutrons of 2.5300E-00 nev.

Rando- Number Generator = 2
Pandom Number Seed 10073486328125
Random Number Multiplier = 9219741426499971445
Random Number Adder 1
Random Number Bits Used = 63 *

Random Nýuber Stride 152917

5 warning messages so far.
Iphysical constants print table 98

name

huge
pie

euler
avogad

aneut
avgdn
slite

plsnck
fscon

gpt (1)
qpt (3)

value description

1. 0000000000000E+3
3.14159265358985E00
5. 7721566490153E-01
6.0220434060282E+23
1.0000649 70000E+ 00
5. 9703109000000E-01
2. 0070250000000E+02
4.1357320000C0045-13
1. 37030930000000E+ 02
9. 3958000000000E02
5. 1 00000000000E-OI

infinity
pi
euler constant
avogadro number (molecules/mole)
neutron mass (amu)
avogadro number/neutron mass (1.e-24molecules/mole/amu(
speed of light (cm/shake)
planch constant (men shake)
inverse fine structure constant h'c/(zpie"2(
neutron mass (mev)
electron mass (men)

fission q-values: nuclide
90--2
02233
q2-35
q2237

03237

04239
94241
04242
95242

96242

other

q (mev)
171.01
180.04
180.88
180.40
190.40
183.67
189.44
188.99
187.40
190.04
190.49
1800. 00

nuclide
.5233

q2234
92236
92238
+2240

94240
94242

S'241
95243
96244

q (mev)
175.57

179.45
179.50
181.31
180. 40
186.65
186.30

185.08

1 90. ý3
190.25
100.40

the following compilation options were used:

cheap
dec
plot
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moplot
:'1 ib
default datapath: C:\Program Flles\LAr4L\MCNPDATA

C:\Progra-l\LtAL\MCNPdats
lcross-section tables

table length

print table Il0

1001. 62c
7014. 62c
86016.62ce

13027. 6c
24050.6 'C
24052.62C
14053.62C

24054 .62c
15005.62ce
26054.62C
26056. 6 9C
26057.62C
26051 .6 'C
28058.62c
18060.62c
28061.62c
28062.62c
28064.62Ce

5202
07402

170041
75363

194445
174773
147286
132737
134565
143370
230655
148042
87569

235403
158305
112n32
104286

97689

7015.66c 19013

40000.O6c 98524

50000.42c 141628

tables from file actia

1-h-I at 293.6K from endf-vi.8 njoy99.50
7-n-14 at 293.60 fran end:-vi.8 sjoy99S51-o-16 at 293.6K frou end-vi.v8 njoy99.50
13-al-2

7 
at 203.00 team endf vi. 6 joy99.50

24-ct-SO at 293.60 froa edf-vi.8 ajoy99.5
24-.r-52 at 293.60 from endf-vi. 8 njoy99.50
24-cr-5 at 293.6K from endf-v. I njoy99.50
24-cr-54 at 293.6K from endf-vi.8 joy99.50
IS-ms-5S at 293.6K fram endf/b-vi.8 n3oy99.50
26-fe-54 at 293.6K from endf as. njoy99.5
26-fe-SO at 283.00 from endf-vs 8 sjoy99.50
26-fe-57 at 293.6K from eddf-vi.8 njoy99.50
26-fe-5 at 293.6K from endf-vi.8 njoy99.50
28-si-5 at 293.6K from endf-vi.8 njoy99.50
28-si-60 at 283.6K from endf-vi.8 njoy99.50
28-ni-61 at 293.60 from endf-vi.8 njoy99.50
28-ni-62 at 293.6K from endf-vi.8 njoy99.50
28-ni-64 at 293.6K from endf-vi.8 njoy99.50

tables from file endf66a

7-v-15 at 293.6K from endf-vi.0 njoy99.50

tables from file endfl6b

40-zr-O at 293.6K from endf-vi.1 njoy99.50

tables from file end192

ENDL library name: nd920609 LAO1L/XTM modified: 951222
temperature = 2.58008-08 adjusted to 2.5300E-08

tables from file esdf6fc

82-pb-06 at 263.6K from endf-va.6 njoy99.50
82-pb-207 at 293.6K from endf-vi.6 njoy99.50
62-pb-108 at 293.6K from endf-vi.o nsoy99.50
94-pu-238 at 293.6K from endf-vi.0 njoy99.50 total nu
probability tables used from 2.01000-04 to 1.0000E-02 eev.
94-pu-240 at 293.6K from endf-vi.2 njoy99.50 total nu
probability tables used from 5.70010-03 to 4.00000-02 mev.
94-pu-241 at 293.60 from endf-vu.3 njoy99.50 total nu
probability tables used from 3.00008-04 to 4.12000-02 mev.
94-pu-242 at 293.6K from endf-vi.0 njoy99.50 total nu
probability tables used from 9.8600E-04 to 1.0000E-02 mev.

tables from file t16 2003

92-u-235 at 293.6K from tIt u235lagd njoy99.50 total nu
probability tables used from 2.25"100-03 to 2.50010-02 mev.
92-a-238 at 293.6K from t16 u238lalh n3oy99.S0 total nu
probability tables used from 1.00000-01 to 1.49030-01 mev.
94-pu-239 at 293.60 from tl6 pu2391a7d njoy99.50 total nu
probability tables used from 2.50000-03 to 3.0000E-02 mev.

tables from file tmccs

hydrogen io light water at 3190 degrees kelvin

mat 125
mat 725
mat 025
mat1325
mat2425
mat2431
eat2434
mat2437
mat2525
mat?262 5

mat263l

matr034
mat2637
mat2825
mat2831
mat2834
matI-3l

matL2843

12/05/f:1
12/05/01
12/'05/(1
121/17/ 1
12120/01
1/120/f0 1
12/2010/11
12/210/f: 1

02/11/02

12/10/01
12/25/f 1

12/10/01
12/20/01
12/20/01
12/20/01
12120f:/0(1
12/20/01
12/20/01

8110r. fEc
82207.66c
0220. 66Cc
941208.66C

94240. 66c

94241.66c

94242.66c

92235.69,

92238.,69c

94239. 69C

219368
134389
135105
53256

309518

126607

107114

507197

713320

506210

mat 728 07/13/01

mat4000 07/24/01

911219

mat8231 08/13/01
mat2734 08/13/01
marsh37 U/6u

mat9434 09/06/,01

eat9440 09/06/01

mat9443 09/06/01

mat9446 09/06/01

mst9226 07/02/03

matq237 07/02/03

mat9437 07/02/03

0 i 010/22/15

print table 100

lwtr.0lt 10193 19::

total 5582977

warning- neutron energy cutoff is below some cross-section tables.

comment. 1 cross sections modified by free gas thermal treatment.
lassigement of s(a,b) data to nuclides.

mat nuclide s(a b)
2 I001.62o lwtr. Olt
4 1001.6c lwtr. Olt
5 1001o.62c ltr. Olt
6 1001.62c lwtr.01t

lestimated keff results by cycle

cycle S 0{collision) 0).773576

cycle 2 kOcollssion) 0.706973

cycle 3 0k(collision) 0.792952

cycle 4 k(collision) 0.790553

cycle 5 k(collasion) 0.846007

cycle 0 ;(collision) 0.778445

prompt removal lifetimelabs) 7.9159E+0)3

prompt removal lifetime(abs) 8.7479E+03

prompt removal lifetime(abs) 6.63886+03

prompt removal lifetime(abs) 8.0609E+03

prompt removal lifetime(abs) 6.0978E+03

prompt removal lifetimelabs) 8.7756E+03

print table 175

source points generated 986

source points generated 1041

source points generated 1019

source points generated 1013

source poants generated 1058

source points generated 927
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cycle 7 k(collision) 0.852315 prompt removal lifetime(abs) 8.2963E603 source points generated 1086

cycle 8 k(collision) 0.776196 prompt removal lifetime(abs) 8.4369E+03 source points generated 916

estimator cycle 526 ave of 496 cycles
k(collision) 0.813156 0.812679 0.0016
k8absorption) 0.611817 0.811128 0.0015
k Ltrk length) 0.745849 0.812412 0.0021
rem 1ifelcol) 8.6684E+03 8.3853E+03 0.o0'016
rem lifecabs) 8.6270+103 8.3849E+03 0.0016
source points generated 1039

estimator cycle 527 ave of 497
kcollision) 0.809185 0.812672
k absorption) 0.809090 0.811124
k(trk length) 0.821169 0.812430
rem i1fe col) 8.01021+03 8.3845E+03
rem lifecabs) 8.0245E+03 8.3841E+03
source points generated 1005

estimator cycle 528 ave of 498
k rcollinion) 0.821391 0.812690
khabsorption) 0.809602 0.811121
k(trk length) 0.790409 0.812386
rem life~col) 7.9693E+03 8.38376+03
rem lfe abs) 8,0772E+03 8.3835E+03
source points generated 1027

estimator cycle 529 ave of 498
k collision) 0.708892 0.812642
k(absorption) 0.798522 0.811096
k(trik length) 0.804736 0.812370
rem life col) 8.4590E+03 8.3839E+03
rem life2ab.) 8.4459E+013 S.3837E6+3
source points generated 969

estimator cycle 530 ave of 500
k:collssicn) 0.064442 0.812746

kabscorption) 0.862854 0.811 99
k(trk length) 0.843483 0.812433
rem life col) 8.00586+03 8.3831E+03
rem lsfe~abn) 8.0790E+03 0.3830E+03
source points generated 1090

cycles
0.0016
0.0015
0. 0021
0. 0016
0. 0016

cycles
0. 0016
0.0015
0. 0021
0. 0016

0. 0016

cycles
0. (016
0.10015
0.0021
0.0016
0.00 16

cycles
0. 0016
0.0015
0.0021
0.0016
0.0016

combination
k(col/abs)
1 abs/tk Sn)
ktik In/ol)
k(col/abs/tk In)
life(col/abs/tl)

combination
kOcol/abs)
k8abs/tk In)
k(tk In/col)
k8 ccl/abs/tk In)
life col/abs/tl)

combination

k~col/abs)
k~abs/tk in)
k(tk in/col)
k(col/abs/tk in)
life col/abs/ti)

combination
Ok)collabs)

k~abs/tk In)
k1t8 In/col)
k~col/abs/tk in)
life (col/abs/tl)

combination
:)col/abs)
iabsltk Oin)
k(tk In/cl1)
k(:col/abs/tk In)
life Ocol/abs/tl)

simple average
0.011904 0.0015
0.811770 0.0015
0.812546 0.0017
0.012073 01.00[15

8.3888E+03 (1.0014

simple average
0.811898 0.0015
0.811777 0.0015
0.812551 0.0017
0.812075 0.0015

8.3881E+03 0.0014

simple average
0.811905 0.O015

0.811753 0.0015
0.812538 0.0017
0.812066 0.00:15

8.3875E+03 0.0024

simple average
0 .11809 0.0[,015
0.811733 0.0015
0.812506 0.0017
0.812036 0.0015

8.38783E03 0.0014

simple average
0.811973 5.0015
0.811816 0.0015
0.852589 0.0017
0.8121286 0.0015

8.3872E+03 0.0014

combined average
0.811535 0.0015
0.811387 0.0014
0.812633 0.0016
0.811477 0.0014

8.3982E+03 0.0012

combined average
0.811530 0.0015
0.811387 0.0014
0.812630 0.0016
0.811477 0.0014

8.3977E+03 0.0012

combined average
0.811532 0.0015
0.811376 0.0014
(.812636 0.0016
0.811468 0.0014

8.3975E+03 0.0012

combined average
0.811499 0.0015
0.811352 0.0014
0.812594 0.0016
0.811442 0.0014
3.197,E+03 0.001(2

combined average
0.811C03 0.0015
0.811450 0.0014
0.812690 0.0016
0.811537 0.0014

0.3977E+0, n.0012

corr-
0.8154
0.4631
0.6279

corr
0. 8154
0.4630
0.6278

rorr
0.8153
0.4629
0.6272

curt
01. 8154

0.4630
0.6271

Corr
0.8168
0.4642
0.6276

source distribution written to file Pl _AccNACIboC_cl.O0_gO.00_eO0.001dOcm_86HP_3m,.inps cycle = 530
Iproblem sum Iay (active cycles only) source particle weight for summary table normalization = 5'0' 00.''100

run terminated when 530 kcode cycles were done.

NAC-LWT Cask - MOX Experiments - Accident Transport Conditsons
10/25/07 23:17:01

probid = 10/25/07 23:04:59

tracks weight energy
(per source particle)

neutron creation tracks weight energy
(per source particle)

neutron loss

source 000798 1 . (00-OE+00 2 . 03046E+1'

weight window

cell importance
weight cutoff
e or t importance
dotran
forced collisions
emp. transform
upsca t tering
photonuclear

n, en)
prompt fission
delayed fissuon

total

0
0
0
0
0

0

914

0. 0.
0. 0.
1.0507E-01 4.7424E-08

0.
0.
U.
0.
0.
1.
1. 5938E-03

0.
0.
0.

2.2358E-07
0.
1.34486-03
0.
0.

escape
energy cutoff
time cutoff
weight wsndow
cell importance
weight cutoff
e or t importance
dxtran
forced collis io ns
exp. transform
downscattering
capture
loss to (n,:n)
loss to fission

total

0
2
0
0

50125E,

0

0

456
0

0.
0.0.

1.0507E-01
0.
0.

17.

07.

7.2325E-01
7 . 9510E-84
2.7755E-0 1

0.
0.
0.0.

4.2477E-08

0.
0.
0.
0.

1.9694E+00
3.3293E-02
7. 684 1E-03
2.1466E-020 0.

0 0.

501712 1.1067E+00 2.0318E+00 501712 1.1067E+00 2.0318E+00

number of neutrons banked 487
neutron tracks per source particle 1.0034E+00
neutron collisions per source particle 1.5178E+02
total neoutron collisions 75888898
net multiplication 1.0008E+00 0.0000

average time of (shakes)
escape 0.0000E600
capture 9.5720E+03
capture or escape 8.57206E03
any terminution 9.62663E

macimum number ever in bank

bank overflows to backup file

most random numbers used was

cutoffs
tco 1.08000E33
eco O.O000E+00
wcl -0.0000E-01
w - -2 5006E-01

2
0

12108 in history

computer time so far in this run
computer time in mcrun
source particles per minute
random numbers generated

11.91 minutes
11.75 minutes

4. 5171E+04
769937194 314654

range of sampled source weights = 8.5106E-01 to 0.1655E+00

source efficiency = 1.0000 in cell 1

source efficiency = 0.1042 in cell 10

source efficiency = 1.0400 inr cell 20

source effociency = 1.0000 in cell 41
Ineutron activity in each cell print table 120
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tracks
cell entering

population collisions collisions number
* weight weighted

(per history) energy

flu:-: average average
weighted track weight track mfp

energy (relative) (cm)

3
4
5

7

10

10
1 112

13
14
15
16
17
18
19

1
2
3
4

41
20
21
22

43
44
41
42
43
44

454 6
47
4 8
49

124 15E9
1753681
1 892568
4G75755
14'05445

0

1643189
2150811
2153778

25792
0

115684
3321425

42149
2163315
2626045

87444
3117979
1731775

S5C0114 6
501112
501155
501209
371543

371205
171101
354933

5252

1101151PSC
208962

15682
353876
293902

200188
207567
177414

588677
72734

7 0C780
22787197
6018259

1013

2086136
90

101677

1342C37
13169115

143930
5282663

23873147
361275

0
4088

9.5153E-01
1.0239E-01
1.3835E-01
3.3677E+01
8.5610E+00
0.00008E00
2.6501E-03
3.6199E+00
1.4430E-04
1.4356E-01
0.0000C+00
1.7759E+00
1.9143E+01
2.0099E-01
7.9853E+00
3.7303E+01
5. 2806E-01
0.0000±E00
6.0903E-03

1.3646E-03
4.0488E-04
5.6811E-04
1.9441E-04
1.3456E-04
4.10000E+U0

4.84438-04
0.2913E-04
5.8421E-04
3.2300E-03
0.0000E+00
7.6306E-03
3.4-52E-03
8.1919E-04
8.7776E-04
1.6270E-03
1.8325E-03
2.76819E-03
3.8532E-03

1.1014E+00
7. 974 4 E-01
8.1842,-01
5. 207 30-0]

3.42328-01
0 G 0. n01+0 1u~
4.0398E-01
3.3678E-01
2.9581E-01
1.0544E-01
0.00008E00

1.0677E-01
1.7553E-01
1.6869E-01
2.9482E-01

2.1773E-01
1 . 3801E-t1
1.8387E-01
1.7945E-01

9.2208E-01

8.3249E-01
8.8595E-01
8.3143E-01
7.:9170E-01
0.00E+ 00

8.21018-01
1.114.- Ol

8.18148-01

7.2389E-01
0. 0000E+00
7.2112E-:1
7. 8816E-01
7.5553E-01
8.1629E-01
8.0445E-01
7.5084E-01
7.97648-01
7.8941E-01

2.0348E+00

1.7794E+00
3.7904E+00
1. 3415E+00
1. 0817+001

1.3004E+04
..78478E00

1.1843E+04
3.2337E+00

.000E + n0
0.5371E+00

2.7485E+00
2.3693E+00
2.5C76E+00
3.5473E+00
3 .3232E+01'0
0'.(7008E±00

1.0816E+04

total 30052564 4771463 75888898 1.1414E+02

ineutron weight balance in each cell print table 130

cell index 1 2 3 4 5 6 7 0 9
cell number 1 2 3 4 10 20 21 22 -3

external events:
entering 1.2512E+00

source I.O000E+00
energy cutoff 0.0000E+00

time cutoff 0.0000E+00
exiting -1.8614E+0U

total 3.8978E-01

variance reduction events:
weight window 0.0000E+00

cell importance 0.0000E+00
weight cutoff 1.11358-04

e or t importance 0.0008E+O0
dxtran 0.00008+00

forced collisions 0.4010E+00
exp. transforn 0.0000+E+0

total 1.1135E-04

3.1557E+00 3.3816E+00
0.O000+E00 0.O000E+00
0.0008E+00 0.0010E+00
0.00')00+00 0.0000E+00

-3.1553E+00 -3.3904E+00

3.6610E-04 1.1670E-03

0.0000E+00
0.00008±00

3.7032E-06
O.O000E+00
0. 0000E+00
0. 0000UE+O0
'.7003E+06

3.70328-06

0. 0O00E+ 00
0.0 0uUE+O0
1. 991E-06
0 0008E+00
0 0008E+00
0.0OOE+00

. 0000E+O0

1. 9991E-06

7.8956E+00 2.2976E+00
O.0000E+O0 0.O0000+00
0.01000E+0 0.0000E+00
O.0000E+00 0.0000E+00

-7.7598E+00 -2.2640E+00

1.3572E-01 3.3608E-02

0.00008E+OU O.0O0OE±0
0.0000E+O0 0.0000E+00
4.5624E-05 -1.5941E-01
0.000E+00 0.0008E+00
0.0000+O00 0.0000E+00
0.00008÷00 0 .n,)00+01:o
01.00008+00 0.00008E+0

4.5624E-05 -1.5941E-05

-1.3576E-01 -3.3593E-02
0.00008+00 O.000E+O0
0.0000E+00 O.000E+00
0.0000E+O0 0.0008E+OU
0.0000E+O0 0.O000E+00
0.0000E+00 0.0000+E00

-1.3576E-01 -3.3593E-02

0. O000E+00
0. O0O0E+00
0.0000E+00
0. 00:00E+00
('.0000E+00

0. 00008+00

0. 000:78+00
0. 00008±00
'7. 1001:8±00
0. 0LI0E+ 00

01) . ) 4 W 0 :7: + 1) 0

1J::):):: + '1:1'0. 0008E+00

0.00008*+00

0.0000E + 00

0,0'0t08+000. 0l08E+00
0. 00000E+0

O. OO00E+O0

O.0000E+00
0. O0008E+0

01. (0000IE+U0I

.0.O000E+ 00

2.7283E+00
0.00008E00

0.0000E+00

-0 .01"70+1:0ý
-2.7283E+00

6.9143E-06

3.3845E+00
0.O000E+O0
O.OOIIOE+O0
0.00008+00

-3.34585E00

3.9023E-02

0. 0008E+00 0.01000E+v00
0.00008+±00 0.0U0008+00

-1.4890E-06 -4.0693E-05
0.O00008v00 0.00008+00
0.00080E+0 0.0OOOE+00
0. 00'EO+f0:0: 1. 0],I] 0 E0+010

0, 0000OE0+00 0.1) 0008E00

-1.48q0E-06 -4.00,3E-01

-5.4253E-00 -3.0903E-02
0.0010E+00 0.0000E+00
0.00008E00 0.0008E+00
0.008OOE00 0.0000E+00
0.0008E+00 0.O000E8+00
0.000±OE+00 0].0w00+E+00

-5.4253E-06 -3.8983E-02

3. 5279E+00
0. O000E+00
0. O00008O0
0 . O0(10E+0I

-3. 02718E+00

1.0965E-07

0. 00008+00
0 008OE+00

0. O000E+00
0. 0000E+00
0. O000E+00

C1 C. ~JOOE + 00

0.01iuOE+O0
0. O0'00g±o0

-1.3065E-07
0. 0000E+00
0.0uOOE+00
0.0000E+00
0. 0000E+00
I. n OOE+8O0

-1. 3065E-07

physical eve
ca

loss to
fi

loss to fi
photon:

ents:
npture

In, n)
-1.1208E-01 -3.0900E-04 -1.1828E-03

6.2734E-04 0.0008E±00 2.0371E-05
(nun) -3.1285E-04 O.O0000E00
ission 0.0000E+00 0.0000E+00
ission -2.7755E-01 .O0000E+00
uclear 0.0000+E00 0].000UE+00

total -3.8989E-01 -3.6990E-04

-1.3185E-05
0.O0000+O00
0. 0100E+00

0.0000E800

-1.1690E-03

total 0.0000E+00 0.0).OOE+080 0.00008E00 O.0008E+OO 0.0000E+00 0.0000E+00 0. 000,E+00 0. 0(,0E+0 0.00 ±00E+0

cell index 18 11 12 13 14 15 18 17 18
cell number 40 41 42 43 44 45 40 47 48

external events:
estering

source
energy cutoff

time cutoff
exiting

3.7341E-02
O.O000E+00
COO000E+O0

0.8000E+00

-3.7270E-02

total 7.0996E-05

variance reduction events:
weight window 0,0000E+00

cell importance 0.0000E+00
acight cutoff -2.42108-08

e or t importance 0.0000+E00
Outran 0,10000E+00

forced collisions 0.0000E+l0
exp. transform 1-.0000E+100

total -2.4210E-06

physical events:
capture -6.8571E-'5

(nuxn) 0.0000E+00
loss to (n,un) 0.l0008+00

fIssion O.00004O00
loss to fission 0.O00OE+0O

photonuclear 0.001008E00

total -6.8575E-05

NAC International

0 . '' :080'
O,0000E+00
O.OC000E+O0
0. 0000±E 00
0].00008±00

0.0000E+00

0.0008OE+0
0. O1"9'0E+00
0.000UE7:+00
0.000nE+00
0.O 000uE+00

0.0000E+00

O.tO00E+O0

n .0000E+00

0.000:78+00

0. 0000E+00

O.0OO•E+nO
0.000E0800

0.00008±00

1.6904E-01
0.0000E+O0
0.0008E+00
0O.OOnOE+CiO

-1.5193E-01

1. 2111E-02

0.0000E+O0
0.0UUOE+00
9.0859E-05
0.0000E+00
0.0000E+00
0."0000E+00
0. 0 00E0÷+00

9. 059E-05

-1.2'02E-02
0.0000uE+30
0.0000E+00
0, 0000E+00
0.0OOOE÷00
0.0000F+00
0- .0'2 02E-00

-1.0202-0

5.2877E+00 6.3487E-u2
0.0000E+O0 0.00008+00
0.0010E+00 O.0000E+00
0.0000E+00 0. 0000E+O0

-5.1469E+00 -5.95148-02

1.4074E-01 3.9735E-03

0.0000E800
O. O000g+Oii

-3.1358E-04
0.000E+00
0O.O000E+00
0. 0000E+l0
0. '000E+ 00

-3.1358E-04

0.00008+11 0

-1.0418E-05

0. 00l0E+0O
0.0000E8±00

0.0000E+00
0.E0008CI±0

-1.0418E-05

3 . 55048E+11'
0.100+(IE-00
0. 000E+O0
0. 00008E+0

-3. 337IIE4+0l

2.1336E-01

0. 0008O±i00

1.3278E-04
O.O000E+00
0. 0008E+00
C'. I]O000E+ 0n'
0. 00008E+ 00

1.3278E-04

.2. ]350E-U1

2.9429E(-05
-1 .4715E-05

'. 0000E+00
0. OOOOE+ OO
0l.00CUOE+00

-2.1349E-OI

4.2362E+00
0O.O000+CO0

0.O000E+O0
0.00008E+10

-4.2075E+00

2.97278-02

1. 150E-01

0.00008E00
0O~OuOE+O0
0. 0000E+00

-1.311.4-01

3.4420E-l4

0. 0000E800 0. 0000E+00
0. 0000u0+0 0. 0I00:178+-0
2.2441E-05 -1 . 057E-05
0.0000+E00 0.0 O08E+00
0. 000E+00 O.0008E+00
0. 0000+E00 0. 0000E+00
0. '10108+1:÷0 0. 00.708iE±0

2.24418-05 -1.8057E-05

-3. 0105E-02 -3.20E8E-04
4.89120-04 7.4007E-I00

-4 .4358E-04 -3. 7454E-06
0.000 OE+OC0 O.O00 0 E400
0.0000.800 0. 0000+E00
0.00008'E+ 00 0.00008± +00
0-. 1:01E8+0 -3.2(147E00

-2.700-0 -3.20C148-04

4.07688E00
0.4008E+O0
0. 00E0+00
0.00008+00

-4.0788E+00

0.0000E+00

0.0008IE+00
0 .) 00E+O0
'O.U00E + 00
0O.O00E+00

O.O000OE+O0

CO.000E+00
0. 00 E +1 0

0. 0000±E+0

0. 000 E + 00
0. 0000E+00
0. 01-000800l

0. 0000E+000.00008+00
0. 00008±00

,0. 0100Eu00

0. I0000 +00

-1.4044E-01 -3.8631E-03
1.4057E-05 0.00UOE+00

-7.0285E-06 0.0000E+00

0.8000E+00 0.0000±E00
Or.0000E+00 O. OOOOE'O0

0.0000E+00 0.0000E+'00

-1.4043E-01 -3.9631E-03
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total O.O00E+00 0. 0000EC0 0 .0000-+00 0.iOOOE+0l ( 0.0000E+00 0.0000E+O0 0.0000E+00 O.0000E+00 0. 0i00E+60

cell index
cell number

external events:
entering

source
energy cutoff

time cutoff
enit ing

total

19
49

2.7311EK+UO
0.0000-E+O
0.O0000K+OO
0. OOOiEu 0 00.O000E÷00

-2.7311E+00

1.4036E-06

4. 8qlSE+0l
O .00UOE+0g

0. O06(KE+ 0
C,. 0n00E+00

-4. 868tE+01

1.100KE+-O

variance reduction events:
weight window 0.0000E+O0 O.00OiE60O

ei1 importance 0.00O'+K0 0.0080+0K0
weight cutoff 0.000KE+o 6.1524E-C6

e or t importance 0.O0006E+O0 0.0000E+0
dxtran O.O00UE+00 O.O000E+00

forced collisions O.0O00E+O0 0.00000E+0
enp. transform O.000KE+0O 0.0000E+00

total 0.0OOuE+OC 6.1524E-O0

physical events:

capture -1.4036E-OK -7.2325K-0l
sn, en) 0.0000E+00 1.593K-l03

loss to (n,xn) 0.0000EO0 -7.9510E-04

fission O.OOOOE+00 0.(000E+O0
loss to fission 0.O000E+00 -2.7755E-01

photonuclear 0.000-E+00 O.O0OEc+O0

total -1.4036E-OK -1.OuuOE+0 0

total O.0000E+00 O.O000E+00

lneutron activity of each nuclide in each cell, per source partic print table 140,

cell cell nuclides atom
indec name fraction

1 I 02235.069 2.19E-03

92238.69c 3.07E-01
94238.66c 2.44E-10
94239.69c 2.43E-10
94240.66c 2.42E-10
94241.66c 2.41E-02

94242.6Cc 2.40E-10
8016.62c 6.66E-01

12 001.62c 6.67E-01
H016.62c 3.33E-01

3 26054.62c 1.19E-04

24050.61c 7.63E-OS
7014.62c 3.24E-03

26056.62c 1.87E-03
20052.6Kc 1.47E-03
7015.66c 1.20E-05

26057.62c 4.33E-05
24053.62c I.67E-04
26058.62c 5.71-E06
24054.62c 4.14E-I5
40000.6 6c 9.81E-01
50000.42c 1.15E-02

4 4 1001.62c 6.67E-01
8016.62c 3.33E-01

5 10 C001.62c 6.67E-01
8016.62c 3.33E-01

5 20 1001.62c 6.67E-Il
8013.62c 3.33E-01

7 21 1001.62c 6.67E-01
8016.62c 3.33E-01

2 22 13027.62c 1.0O9E+O

9 23 I001.62c 0.67E-01
8016.62c 3.33E-01

10 49 82206.66c 2.55E-01
02207.66c 2.21E-01

82206.66c 5.24E-01

51 41 1001.62c 6.67E-01
eOIK.62c 3.33E-01

12 42 24050.62c 8.79E-03
2 l054.62c 4.03E-02

NAC International

total
collisions

11604
102793

0
0
'3

261894
0

129706

67564
5170

8
a

267
192

11

9
32

0

76724
750

21345331
1421866

5653062
365197

0

1675
138

20P6136

83
7

24516

54575

0
0

21758
42532

collisions
- weight

S. 6516E-n2'
3. 3056E-1l

0. 0000E+000. OCCOE+ O0

3.67946E-il
0. 0C('E+0U
2.3652E-01

9.4009E-02
8.3772E-03

1.3417E-05
1.5666E-05
4 .44746-04
3.0462E-04

2. (5916-'6
1.5459E-05
4 .9398E-05
0. (OCOOE+ 0
4 . 1326E-U0
1 .3605K-il
I. 30E-C3

3.1346Ec0l
3. 3311E+K-

7.9858E600
5.7521E-01

0. O00000E+
0. Cl8nKE-+0

2.4140E-03
2.2604E-04

3. 6199KE-0

I . 3264E-04
1.1613E-O5

3. 08307E-02
3. 205KE-i2
7 .741] 6 0-02

O. 0880E+0O
0. 0006-E+0u

3.4511E-il
5. 60946-0(2

wgt. lost wgt. gain

to capture by fission

2.37736-03 1.2018E-02
2.3571E-02 5.1773E-03
0.O0000E+O0 0. 0080E+00

O.O00OE÷OOL O.O00uE+OO

8. 62606-02 . 61036E-01
0. 0C00E+00 0. OO0OE÷0O

4.2088E-i4 i.OO0E+00

3.5973E-04 0.00010E+CO

1.,166E-05 0.OC8iE+Ci

2.1703E-06 O.OCCOcE+0O
3. 9708E-06 0. 0006E+00
2.3671E-05 0.006E+00
2.1713E-OS5 0.00000E+00
3,551E-06 0 . OOI)OE+nc
I.1114E-10 0.O00Ei+00
1.039KE-O6 0.0000E+00
9.4686E-06 0.0006E+00
O.OOOE+O0 0.0000E+00
3. 8270E-08 0 .COOIEO+110
1.1,51E-03 i. O0006C00
5 . 7434 EK-O5 .i00 E+ 800

1.3390E-01 O.00006E+00
1.M663E-03 .CO0o0E+0C

3.3326E-02 .OiO0OE+0O
2.6681E-04 O.000E+Oi

i.0ilCE+00 0.000eE+00
C. 0000E+00 C. C000E+00

5.4231E-0S 0.i O.OiE+O
2.24'1E-09 O.000OE6n0

3.8983E-02 I.COIC0EuC

1.3062E-07 C.Oli0E+00

2.8285E-11 O.0006E+00

2.7874E-05 0. 0(OE ;6+00
3 .0462E-I' 5 0 8, ': -C0"+
2.2389E-CC , . CC )OOuE 0)C

i.O0OCOE+0' O.01006+E0

O. 0100E+0C0 0 . 0100OE+0O

4 . 760E1)-04 0 .000OCu+00
4.134KE-04 0. O0 iE+-01i

wgt. gaun
by (n,xn)

1.2382E-86
2.8296E-04
8.8080E+00
0). OOCOK+ 000.0000E+00

0.0000E+00
3.0294E-05
O.0000E+00

0.00800+00

0.0000E+00

03. 00806+080.OCOOOE+80

0.80006+00
O.OO00E+OO
80 000E+O0
0.0000E+00
0.0000E+00
0 . ('C'COK+00

0. 00C0E+80
0.0006E+00

0.0006E+00

1.3185E-05
0. 8OOOE+00

0.0000E+00
0.000E+00

C.0000E+0
0. 0006E+00

0.0O010+00

0. OCOOExOO

0.0000E+00
0.0000-OE+00

0.0000E+00

0.0000E+00
0. 000KE+-0

O. 0000E+0

0.O0O0E+00

0. 0000E,00
0. CI(CIOE÷CI

photons photon wgt
produced produced

0 O. O00E+Oc0
0 0.n iOC0Ei+
0 0.OCOOEK+00
0 0.0000E+On
0 0.0006E+00
0 .0 000E+Oi
0 0. OCOCKE+00
0 0.0000E+00

O 0.000E+O0
0 0.0000E+O0

0 0. O000EO+0
S00. OO0OE+0

0 0.OOOOE+0
0 0. 0006E+Oi
0 0 l. O000E+0O
S0.i00CC+0E0

0 0. 000E0O00
0 0. 000E+00
0 0.0000E+00
0 0. 000 0E+0
0 C. )0000E+ 'I
0 OCOO0E+UO

0 O.00006+00
0 0.0000E+0i

0 0.80000E00
0 O.0000E+0

0 0.00OOE+0O
0 0. 0010+0E0

0 0.0080E+00
0 0.0006E+00

0 0.80OOE+00

O O.0000E+l0
0 0.00OE+00

0 C - OOCOE48
0) 0. 01IOE+00
0 0 .00010EC+0

0 i.0000E600
0 0 1000CE+0

0 0. C0OO-EC0
0 0. 0000E+00

avg photon
energy

. 0006E+U0
0.0800E+00
0. 0006E+00
0.0000E+00
0. 0000E+00

.1.0000E+01
0. 8008E+00
C. 00E+0O

0.0000E+00
0.O0000E+00

0. OOIE+O0
0 0000E+00
0.0000E+00
0. 8080E+00
0. COOO0+(i8
0. COME+(i0
0. COOO8E+0
0 0006E+0O
C. 00KE+u 00
0 . 8000E +081-

0 . 0:0E+6 000.0000E+00

0. 0000E-00

0.0010E+00
O. 00O0E+O0

O. 0000E+00
0. '000E+OO

0. 0O00E+10
0. O000E+1uO

0.0000EK0I

0. O0O(''E+ 00
0. uOOOCKCOO

0.0000E+00

0.0000g+00

0. 00 60E+ 0

0. 0000E+iO

0. 000E+cOC
0 . O00E+ 00
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20058.62c 6.09E-02
24052.62c 1.606-01

2605C.62c 6.326-01
38060.62c 2.35E-02
244053.62c 1.926-02
26057 . 2.2 1.4 6-210
28061.62c 1.02E-03
24054.62+ 4.77E-03
26058.62c 1.936-03

2 G62.62. 3.256-03
28064.62c 6.33E-04
25055.62 2.01E-02

13 43 24050.61. 8.796-03

26054.62c 4.036-02
-8058.62c 6.096-02
24052.62c 1.69E-01
26056. 62- 6. 32E-01
28060.62+ 2.35E-02
24053.62+ 1.92E-02
26'57.62c 1.46E-02
28061.62c 1.02-_03
24054.62c 4.77E-03
26058.62c 1.936-03
28062.62c 3.256-03
28064.62c 8.33E-04
25055.62c 2.01E-02

14 44 24050.62C 8.79E-03
26054.62+ 4.036-02
23058.62c 9.09E-02
24052.62" 1.696-01
26056.62+c .326-01
28060.62c ".356-02
24053.62c 1.926-02
2;007.02. 1.466-02
28061.62+ 1.02E-03
24054.62c 4.77E-03
26058.62c 1.93E-03
28062.62C 3.256-03

28064.62c 8.33E-04
25055.62c 2.01E-02

15 45 24050.62c 8.79E-03
26054.62. 4.03F-02
28058.62C 6.09E-02
24052.02. 1.69E-01
26056.62C 6.32E-031

28060.63C 2.35E-02
24053.62C 1.926-03
26057.62c 1.46-02
28061.62c 1.02E- 03
24054.62. 4.77E-03
26058.62c 1.93E-03

28062.62c 3.26E-03
28064. 62C 8.33E-04
25055.62C 2.01E-02

16 46 82206.66c 2.55E-01
82207.66c 2.31E-01
82208.66c 5.24E-01

17 47 82206.66c 2.55E-01
82207.66c 3.21E-01
82208.66C 0.24E-01

19 49 1001.62c 6.07E-01
8016.62c 3.33E-01

total

181704
93120

701601
20722

64103
17018

1322
2470
1803

14741
1134

80889

231175
451871

1715612
1019845
7666679

283261
630863
185000
13468
36356
19406

144976

12330
768373

4128
19305

9781
87969

2542
6286
1769

127
325
178

1406
92

7751

80564
16 07 b9
681315
391001

3234714
91514

231983
64846
5128

12710
6657

51037
3627

206778

2. 344 3E-01
1.3676E-01
9.7764E-01
4.46246-02
9.69296-02
2.0309E-02
1.68890 -03
5.4180E-03
2.8359E-03
2.23976-02

1.9718E-03
1. 2014 E-01

3.0703E-01
7.6283E-01
2. 4 24 3E+ 00
1.63566+00
1.0557E+01
4.9171E-01
1.0081E+00
3.1?23E-01
2.0832E-02
6.0511E-02
3.2608E-02
2.3208E-01
2.1954E-02
1.2152E+00

3.6509E-03
6.7625E-03
2.6369E-02
1.5040E-02
1.166-8E01
4.3148E-03
9.7393E-03
2.9006E-03
1.882E6-04
5.1374E-04
2.8655E-04
2.2061E-03
0.6133E-04
1.2164E-02

1.3531E-01
2.77006-01

1.0037E+00
6.4309E-01
4.6943E+00
1.6150E-01
3.7789E-01
1.191E0-01
8. 015 6E-03
2.17406-02
1.13306-02

8.4780E-02
6.6572E-03
4.4741E-01

1.08406-03
0.96426-04
6.0022E-03

2.8130E-04
I.1944E-03
2.0807E-04
1.4576E-05

. 0993E3-06
2.7057E-05
1.4300E-04

6.5208E-06
1.6420E-03

5.7475E-C'13
4.78020-03

-.2971E-02
7.9758E-03

0.0496E-01
3.2930E-03
1.3984E-02
2.2263E-03

1 .7934E-04
1.2171E-04
2.6030E-04
1.6922E-03
7.1773E-05
1.7635E-02

1.8711F-04
1.1885E-04
3.6453E-04
1.7043E-04
.1107E-03

8.3706E-05
4.0739E-04
5.1876E-01

4.479E_-06
2.4205E-06
2 .4763E-06
5.6112E-05
2.3044E-06
3.9874E-04

9.5234E-03
6.8030E-03
2.0061E-02

.4778E-03
1.1239E-01
4.5728E-03
2.3530E-02
2.6033E-03
2.0266E-04
].3227E-04
1.9784E-04
3.0676E-03
7.6507E-05
-. 0862E-02

0. 0000E+00
0. 00006+ 00

0. 00006+00
0. 0000E+00

0. 00006+00
0. 0''E+O6O

0. 00006+00
0. 00006-00
0. 0 ('00E- 0
0. OO00EL,00
0. 0000E+CU 0

0. 0000E6+00
0. 00006+00
4. 0000E+00
0 E0000+00
0. 00'I 06EC'')IL

0. 0000E6+00
0. O000E+00
0. 0000E+000: 0orOOE+O01

0. 0000E+00

0. 00006+00
0. 00006+00
0,00006+00

0. O0000E+00

O. 0000+ 030

0. 0000E+00
0.0006OE+O
0. 00006+0'
0.00006E+O0

0.00006+00
0. 00006+00
0-I. 30 000 + C'C'
0. 000-E+00
0.0000E+O0
0. O000E+00
0. 0006E+00

0.0O0006+ 00
0. 0000E+00

0. C'00 0E+.0
0.0OOE+00

0. 00006-00
0'. H0006E + 00
0 . 0'00OE+ C' C
0. 00006E+0')
0. 0006E+00
0.0000E+00
0. 0000E+00
0. 0000E+00
0. 00006E00

0.0000-+00
0.0000E+00

0. O0006E+00
0. ''000E+O0

0.U0E+0178
. 0 0 0E+ 00

0O.0000+E00

0. 0000E+00

0. 0000E+ O0

0.0000E+00
03. 0000E+02'

0. 02'006 00

0.00006E+00
0. 0000E+00
0. 00006-00

1.834f0E-06
2.0166E-06
0. 0000E+00
0.5387E-06
1.036363-00

0. OOE+00
0.00OE6+00
0.0O0006+00
0. 0000E+00
0. 0000-E+ 00
0. 0000+-00

0. 0000E+00
0O.0000E+00
0.0 n0OE+00
0. 000U-E+ 0L
1). O0()0E+Or,

0. 0000E+00
0. 0000E+00
0. 0000-+00
0. 00000E+u
0. 00006E 00
0.00OOE+00
0. 000-E+0'
0.0006E+00
0. 0000E+00

0. 0U'0O +O C'0
0.00006+00

0. 0000E+00

6.74516-06

O.0006E+00

0. 000E+ ')0
0. 00OOE+00
0. UOOCO+OC0C4. 3583E-C6

0.0 0006-E U 00
0.0 0006 + 000. O000)E+O0)

0

0
0
0
0
0

0
0
0
0
0

0
0
0
o
0
0
0

0
0
0
0
0
0

C
00

',
0
0
0
0
0
00

0
0

0

0

0
0

0
0
0
0
0
0

0

0.00006+0
0.0000E+00
0.001000-00

0.0000E+00
0.00O6E+00
0.00006+00

0. 0006E + 00
0.0000E+00
0. 0006E+00

.: 0006E+00

0.000 . )E'00
0.00006E+0

0.0000E+00

0.0000E+00
O:.OOOOE+O0

0.0000E+00
0.0006O+00
0.0000E+00
0. 000 E+ 00
0.0O00E+00
0.0000E+00
0.0006E+00
0.0006E+00
0.0000E+00
O.OOOOE+00

0.0000+E00
0.0000E+00

0.:00000-00
O . OOOOE+00.0(]0006+00

0.00006+00
0.OOOOE+00
0.0000E+00
0.0000E+00
2.'0006E+00
0.0000E+00
o. 0000E+00
0.00OOE+00
O.00006+00
0.0000E+00

0.0000E+00

O.:OOOOE+OO0.0000E+00
0. 0000E+00

0.0000E+00
0.0000E+00

0.0000E+000.00006E÷00U. OOOOE+O0
0.00006+00

o.000E+000
0).,C'0'2'26+ 00
0.0006E+00
0.0000E+00

0.0O0006+00
0. 0000E+00
0.o000E+00
0.000E+ 00
0.00006+000.)0rE• O0

'2.00C'0E+O00
0. 00006+00
0.0000E+00
0. 0000E+O0
0. O000E+ 00

0. 00006+00

0 .000060E+
0. 0000E+00
O.O0000E+00
0. 0000E+00
0.0000E+00
0.0000E+00
0. 0000E+00
0. 000E+00
0.0000E+00
0. OOOE+00
0. 0000E+ 00

'2. 0(006E 000.0000E+00
0.OOOOE+000. uOOOE+O0)

0. 0006E+00
0. 00006+00
0. 0000E+00
0. 00 (6+00
0.00006+00
0. 0006E+00
0. 0000 E00
0.0000E+00
0.0000E+00
O.0000E+00
0.O0006E+00
0.00006E+0

0.0000E+00

0. O002'E(6+00. CO000,E+tO0
0.0000E+00
0.0006OE+00
0. 0000E+00

0. 0000E+00
0.0000E+00
0. C000E+ 00
0. O 00OE+ 00
0. 0000E+00
0. 00006E+001

0. 0000E+00
0.0000E+00
0.0000E+00

5741763 8.886uE+00 6.7912E-03 0.0000E6+0 6.4064E-05
0300449 8.3363E+00 2.2654E-02 0.0006E+00 1.2740E-04

12830935 2.0081E+01 7.50436-04 0.0000E+00 2.5407E-04

86445 1.2471E-01 0.9207E-05 0.0000E+00 1.9156E-06
79902 1.1770E-01 2.3046E-04 0.00006E+0 0.0000E+00

19492C 2.8556E-01 1.0224E-05 0.00006-00 1.8292E-00

3653 5.3908E-03 1.4029E-06 0.00000E+0 0.0000E+00
435 6.9146E-04 0.3757E-10 0.00O000E+ 0.0006E+00

50888680 1.1414E+02 7.2320E-01 2.7755E-01 7.9070E-04

0 0.000OE+00 0.0000E+00
0 U.OOOOE+00 0.O0006E+0
0 0.0000E+00 O.00006E+0

0 0.0000E+00 0.0000E+00
0 0.0000E+00 0.O00OE+00
0 0.0000E+00 0.00006E00

0 0.000E+00 O.0006E+00
0 O.000OE+00 0.0000E+00

0 0.0000E+00 0.0000E+00

total over all cells by nuclide total
collisions

collisions w+0t. lost ,]It. 0ain w.3t. gain
. weight to capture by fission by (n,.sn)

photons photon wgt avg photon
produced produced energy

1001.02.
7014.02.
7015.66.
8016. 2o

13027.602.
24050. G2
24052. 62c
24053. 62+
24054.6 -c
25,055.62c
26054.62c
26'05.62c
26057.02c
26058. 62c

98058.62c

, 5060 .6.2c
28061.62E
28062.62c
38064.02r
4OC200.00+66

500U0. 42
82206. 6.c

27071368
207

1922599
2086130

325774
1513808

933267
526C3

1123791
659328

117711195
26242
28044

2598016
404039
20045

212162

17093
76724

756
5852724

3.9433E+01
4.4474E-04
2.0596E-06
3.1521E+00
3. F199E600
5.4051E-01
2.4315E+00
I. 4927E+00
8.0215E-02

1.7949E0+'0
1.1153E+00
1.63460+03

4.5546E-01
4.7062E-02
3.6078E+00
7.01206-01

3.0926E-02
3.4 226E-01
3.0744E- 02
1 . 3-S000 601
1.3400E-03
9.0448E+00

1.6759E6-1
2.3671E-05
1. 1114E-12
2.5641E-03

3.08983E-02
1.0941E-02
1.8324E-02
3. 9133E-02
2. ,554E-04
4.0537E-02
1.2118E-02
1 . 0002E-01
5. 0986E-0,3

4. 8766E-04
3,4401E-02

0.2308E 03
4.0105E-04
4,9617E-03
1 .0 711 -041.0 91 -U

5.7434E-05
6.9083E-03

0. 000E+00
0.0''0+06E+800

0. O000)LE+80C0.00006+00
0. 0000E+00
O.0008E+00
0. 000E0+00
0. 0000E+00
0. ('0006-0
0. '0000E+00
0.000E+ 00
0. 0000E,00
0.0U0006+00
0'.00006+00
0. 00006+00
0. 00006+00

0 . 0 01010E÷+00t-

0. 000-E+UO0.080006-00
0. 800006-00

0. 0000E+ 00
0. 00006+00U

0 . 0000E + 00
0.0006E+00

0. O00006+ 00'O. OOOOE-00
0. 0U01''E+00
0.80'00E+00

3.44E2E-06
1.5307E-06
4. 3563E-00
0. 0000E6+00

0.0000E+00
1.0702 6-00
1: . 393E-,S
0. OF20-E+O0
0. 006OE+00
0. 0)) 0C'0 +022

0. 00006E+ COi

0. 0000-E00

0. 00006- 00
1. 3156E-05
0.00006E+00
6.00606E-05

C,
C'

0
0
0

0
0

0o

0
0

0

0

0

0. 0000E+00

0.00006+00
O.00006E+0
0.0OOOE+00
0.0n0000E+0

0.0000E+00

0.0000E+00

I. Ou(OE+0O0.'0000E+20

. 0000E+00
C.00006E+00.00000-00

. 00000E+00
0.0000E+O0

O.0000E+00
0. (02E+00
0.0000E+00
0.0000E+000.00006+00

0.0000E+00
0.O(0006+00

0.0000E+00

0.00006E+OU
O.O000E+no
0].00006+000.0000E+00

O.0OOOE+O r

0. 0000E+00
0.0000E+00
O.0000E+00
0. 00000E+O
0.0006E+O0
C .uOOOOE+ 00

0.00000E+-0

0.LIOOOE+U0
0.0000E+00
0.0000E600
0.0000E+00
0. 01) '2C' E+2''
0.0000E+00
0. O000+00

O.0000E+00
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82207.66c 5402837 8.4862E+00 2.2823E-02 0.0000E+00 1.2740E-04 0 0.0000E+00 1O.0000E+00
82208.66c 13080538 2.0444E+'1 7.E6289E-04 0.0000+0±'0 2.5590E-04 0 0.0OOOE+00 O. ( 0000E+00

'12350.9c 11604 1 .8516E-02 .3773E-03 1.2018E-02 1.2382E-06 0 0.00000E+10 0.('0000+E00
92238.69c 182793 3.3056E-01 2.3571E-02 5.1778E-03 2.82080-04 0 0.0000E+00 0.0000E+00

94235.68+ 0 0..00'E+00 O.OOOOE+00 0.00000+00 0.0000+O00 0 0.0000+E00 0.0000E+00
'4239.C 0 0.00000+00 0A n. 00000+00 C' 00000+0 0.00000, .000 0 000E+00 0 0000E+00

94240. -6, 0 O.0000+E00 0. 000000+00 0.00000±00 0.0000E+O0 0 0.0000+E00 0.00000+E00
94241.66c 261894 3.6794E-01 8.6280E-02 2. 6036E-01 3.0294E-05 0 0. 0000÷E+0O 0. 0000E+O0

94242.66c 0 0.0000E+00 0.0000E+00 0.0000E+00 0.0000E+00 0 0.0000E+00 0.0000E+00
1keff results fcr: IIAC-LWT task - MOX Efperiments - Accident Transport Conditions probid = 10/25/07

23:04:59

the initial fission neutron source distribution was generated from a general sdef source description.
the criticality problem was scheduled to skip 30 cycles and run a total of 530 cycles with nominally 1000 neutrons per

cycle.
this problem has run 30 inactive cycles with 30072 neutron histories and 500 active cycles with 500799 neutron

histories.

this calculation has completed the requested number of keff cycles using a total of 530070 fission neutron source
histories.
all cells with fissionable material were sampled and had fission neutron source points.

the results of the w test for normality applied to the individual collision, absorption, and track-length keff cycle values are:

the h: collision) cycle values appear normally distributed at the 95 percent confidence level
the k(absorption) cycle values appear normally distributed at the 95 percent confodence level
the k(trk length) cycle values appear normally distributed at the 95 percent confidence level

I the final estimated combined collision/absorption/track-length keff = 0.81154 with an estimated standard deviation of i.00116

I the estimated 68, 95, & 99 percent keff confidence intervals are 0.81038 to 0.81269, 0.80923 to 0.81384, and 0.80848 to
0.81459 I

I the final combined (col/abs/tl) prompt removal lifetime= 8.3977E-05 seconds with an estimated standard deviation of 1.0227E-
07 1

1 the average neutron energy causing fission = 7.7342E-02 mev

I the energy corresponding to the average neutron lethargy causing fission = 1.3304E-07 mev

I the percentages of fissions caused by neutrons in the thermal, intermediate, and fast neutron ranges are:

(<0.625 ev): 89.17£ (0.625 ev - 100 kee): 7.971 (>100 kev): 2.86%

1 the average fission neutrons produced per neutron absorbed (capture + fission) in all cells with fission = 2.0828E+00

I the average fission neutrons produced per neutron absorbed (capture + fission) in all the geometry cells = 8.1209E-01

I the average number of neutrons produced per fission = 2.928

the estimated average keffs, one standard deviations, and 68, 95, and 99 percent confidence intervals are:

keff estnmator khff standard deviation 68i confidence 95., confidence 99q confidence
corr

ccllision 0.81275 0.00130 0.61144 to 0.81405 0.91015 to 0.81534 0.01930 to 0.81619
absorption 0.81120 0.00119 0.81001 to 0.85239 0.80883 to 0.81357 0.0N805 co 0.81435

track length 0.81242 0.00169 0.81074 to 0.81412 0.80907 to 0.81579 0.80797 to 0.816e9
col/absorp 0.011]0 0,.00118 0.01042 to 0.81279 0.80925 to 0.81396 0.80848 to 0.81472

0.8166
abs/trk len 0.81145 0.00115 0.81030 to 0.81260 0.80916 to 0.81374 0.00841 to 0.81449

0.4642
col/trk len .0_1200 0.01112 0.81141 to 0.81397 0.81013 to 0.81525 0.80930 to 0.81608

0.6276
col/abs/trk len 0.81154 0.00116 0.81038 to 0.81269 0.80923 to 0.81384 0.00848 to 0.81459

if the largest of each keff occurred on the next cycle, the heff results and 68, 95, and 99 percent confidence intervals would

be:

keff estimacor kefi standard deviation Oh- confidence 95'. confidence 091ý corfidence

collision 0.01294 0.00121 0.81162 to 0.81426 0.81032 to 0.8155C 0.80947 to 0.81642
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absorption
tr6ck length

col/abs/trt: len

0. 81135
0.81269
0. 81169

. 00120

0.00170
0. 00117

0.81015 to 0.81215
0.81098 to 0.01439
0.81053 to 0.81286

0.80896 to 0.81374
0.60929 to 0.81608
0.80937 to 0.81402

0.803818 to 0.01452
0.80819 to 0.81719
0.80861 to 0.81478

the estimated average prompt removal lifetimes, one standard deviations, and C8, 95, and 99 percent confidence intervals are
(sec):

estimator lifetime std. dev. 600 confidence 195 confidence 99% confidence
corr

collioion 8.30.

absorption 8.38
track length 8.39

col/abaorp 8.38.
0.9641

abs/trk len 8.39
'0.8463

col/trk len 8.39
0.8149

col/abs/trk len 8.39

absorption estimates o

310E-05 1.35781E-07
304E-05 1.31414E-07
544E-01 1.02540E-07
305E-05 1.31533E-07

766E-05 1.02177E-07

708E-05 1.02352E-07

767E-05 1.02267E-07

f prompt lifetimes (sec)

escape captu

8.3695E-05 to 8.3967E-fl 8.3561E-05 Lo 8.4102E-05 8.3472E-05 to 8.4190E-05
8.3699E-05 to 8.3962E-05 8.3500E-05 to 8.4092E-05 8.3483E-05 to 8.4178E-05
8.3852E-01 to 8.4057E-05 8.3750E-105 to 8.4119E-05 8.3684E-05 to 8.4225E-05
8.3699E-05 to 6.3962E0-5 8.3568E-05 to 8.4092E-05 8.3483E-05 to 8.4178E-05

8.3874E-05 to 8.4079E-05 8.3773E-05 to 8.4180E-05 8.3707E-05 to 8.4247E-05

8.3868E-05 to 8.4073E-05 8.3767E-05 to 8.4175E-05 8.3700E-05 to 8.4241E-05

8.3874E-05 to 8.4079E-05 8.3773E-05 to 8.4182E-05 8.3706E-05 to 8.4247E-05

ure fission removal

fraction 0. 00000Z+00 7.2302601 2.77329E-01 l.OOOO000

lifetime~abs) 0.00000400 1.16001E-04 3.02278E-04 8.38304E-05
lifetime(c/a/tl O.00000+E00 1.16203E-04 3.02805E-04 8.39767E-05

laverage keff results summed over 10 cycles each to form 50 batch values of keff print table 178

batch staft end keff estimators by batch
keff

average keff estimators and deviations col/abs/tl

k(c/a/t) stnumber cycle cycle
dev

k(coll) k(abs) kltrack) k(coll) at dev k(abs) st dev k(track) st dev

1 31
1 41

3 51

4 61
0.00574

5 71
0.00362

6 81
0.00617

7 01

0.00447
8 101

0.00422
9 111

0.00377
10 121

0.00370

40
s0
60
70

80

90

100

180

12'0

130

'2. 82806
0. 81388
0. 81581

0.82413

0.82191

0.81341

0.81570

0.82236

0.82739

0.81189

0.81512

1'. 81892

0.81253

0.82203

0.81782

0.81490

0.80059

0.80941

0.81458

0.79879

0.83432
0.81282
0. 81479
0.82314

0.82228

0.81903

'2. 80670

0.81550

0.81589

0.80694

0.81798

0..80779

0.00385

0.81159

0.81307

0. 80501

0.00287

0.79895

0.82191

0.80440

0.81935
0.01550
0.81007
0. 81926

0.81904

0.80153

11. 8027

0.81347

0. 82901

0.79886

0.81439

'2. 81619

0.81782

0.81584

0. 81272

0.83582

0.8(0113

0.08(0353

0. 81115

0.80211

11
0.00312

12
0.00294

13
0.00276

14
'2.20268

10

0. 002565
16

0.C0211
17

0. 00232
18

0.00240
19

0.00210
20

0. 00206

21

8.00204

0. 00192
23

0. 01'172
24

0.0)0170
20

0.00168

26
0. 00160

27

_. 00156
28

000155
29

8. 00149

131

141

151

161

171

181

191

201

211

221

231

241

251

261

271

281

291

301

311

140

150

160

170

180

190

200

210

220

230

240

250

260

270

280

290

100

310

320

0.82177
0.81981
0.82009

0. 8211')

0.81982

0.08192I

0. 81864

0.082050

0. 81964

0. 81923

0.81a21

0.81869

0.81900

0.81892

0.81867

0.81760

0.81715

0.81701

0. 8161(0

0. 00789
0.00496
0.00367

(0.0285

0.00265

0.00202

0.00305

0. (02010

0.00199

0. O01U4

'2. 00118

0.00163

0. 00154

0.00144

0.00137

0.00167

0. 00104

0. 00155

0. 00173

0.01231 0.00217 0.81203 0.00306

0.81883 0.00279 0.81265 0.00265

0.81000 0.00248 0.81453 0.00300

0.81735 0.00250 0.81297 0.00311

0.82-57 0.01075
0.82065 0.00686
0.82127 0.00489

0.82147 0.100379

0 H0107 0.00312

:0. 81743
0.81497
u..81605

0. 81683

0 81498

0.00193
0.00269
0.00218

0.00186

0. 0077

0.61741 0.00226

0.81160 n.00222

0.81562 0.00226

0.81569 0.00)210

0.81552 0.00196

0.01486 0.00195

0.01410 0.00196

0.81331 0.00203

0.81376 0. 00197

0.01330 0.00193

0. 81310

0.81335

0.81370

0.81385

0.81378

0.81515

0.81433

0.81373

0.61359

0.81302

0. 00282

0.00258

0. 00240

0.00223

0. 00208

0.00238

0.00239

0. 00233

0. 00220

0.00217

0.81694

0.81825

0.81800

01.81900

0.81916

0. 82101

0.82178

0.82030

0. 821018

0.81873

0.81876

0. 81871'

0.81813

0.81579

0.81600

0. 01590

0.01416

0.81450

0. 81398

0.81344

0.01322

0.81362

0. 81349

0.81331

0,.01258

0. 1254

0.82474 0.82558 0.81525

0.80621 0.81448 0.00174

0.81651 0.00170 0.61388 0.00193

0.01604 0.00109 0.61391 0.00104

0.81312 0.00207

0.81261 0.00204

C1. 81023

0.82492

0.80925

0.81000

0'. 79874

0.81086

0.81170

0 .80779

0. 817875

0.8010 6

0.80975

0.70355

0. 81508

0.80767

0.80387

'.862210

0. 80933

0.80467

0. 01099

0.80630

0. 81b30

0.81517

0.81006

03.81022

0. 81512

0. 81454

0.81441

0.00174

0. 001 6

0. '201166

0. 001 01

0. 00106

0.0012

0.00156

0.81381 0.00176

3.10635 0.00170

0.81377 0.00165

0.01373 0,.0'015E

0.61358 0.00153

0.81087 0.00164

0.81298 0.00158

'. 81330

0.61204

0. 81264

0.81251

0.81222

8I.01216

0.81197

0.00196

0.00191

0. 00193

0'. 00180

0. 00181

0.00174

0.00169

NAC International 6.6.15-35



NAC-LWT Cask SAR
Revision 43

January 2015

3 0i
). 0014%

31
0.00140

3-
0.00123k

33
0).00140

31
r . 00150

0.0014%
30

0.00143
33

0 .1 0130

30
0.00136

30
0. 00133

40
0.00133

41
0.00120

4::
,1.20120

43
0.0012S

44
0.0'0122

4%
0.00110

46

47
0.00113

4.
0 . (0011%

40
0.00113

50
00110

321 330 0.80031 0.x0718 0.80098

331 240 0.80308 0.39870 0.81410

341 350 0.81724 0.6&017 0.01614

351 30n 0).8352'1- : ).38145 0.8t451

361 370 0.80806 0.80069 0.80539

371 380 0 .81531 04.01537 6.82C15

381 390 0.81009 0).80545 0.81262

391 400 0.81143 ,0.80064 0.8,-847

401 410 0.82492 0.81788 0.80537

411 420 0.80586 0.80407 0.81463

421 430 0.80078 0.79689 0.81285

431 440 0.80815 0.81161 0.81895

441 450 0.79458 0.810377 0.79193

451 460 0.81535 0.81672 0.81120

461 470 0.80700 0.81373 0.79954

471 480 0.79q61 0.80600 0.81020

481 490 0.80544 0.70821 0.80770

491 500) 0.82768 0.808q4 0.82950

501 510 0.7qq42 0.80020 0.81243

511 520 03.81145 0.800954 0.81694

521 530 0.80770 0.81443 0.00468

0.81394 0.00156 0.81278 0.00154 0.81161 0.00168

0.81362 0.00156 0.A1233 0.00156 0.81169 0.00162

0.81373 0.0U152 0.81276 0.00157 0.81183 0.00158

0.81438 0.00161 0.81293 0.00153 1.61312 0.00200

0.81422 0.00157 0.81257 0.00153 0.81290 0.00196

0.61425 0.00C152 0.81265 0.00149 01.61320 0. 00194

0.81413 0.00149 0.81245 0.00146 0.81326 0.00188

0.81406 0.00145 0.81238 0.00142 0.81313 0.00184

0.81435 0.00144 0.81252 0.00139 0.81292 0.00180

0.81413 0.00142 0.81231 0.00137 0.81297 0.00175

0.81402 0.00139 0.81192 0.00139 0.81296 0.00171

0.81388 0.00136 0.81191 0.00136 0.81311 0.00167

0.81342 0.00140 0.81172 0.00134 0.81261 0.00171

0.81346 0.00137 0.81184 0.00131 0.81257 0.00167

0.81332 0.00135 0.81188 0.00128 0.81228 0.00166

0.81301 0.00135 0.81175 0.00126 0.81223 0.00162

0.81285 0.00133 0.81145 0.00127 0.81213 0.00159

0.81316 0.00134 0.81140 0.00124 0.81250 0.00160

0.61288 0.00134 0.81117 0.00124 0.81250 0.00156

0.81285 0.00132 0.81113 0.00121 0.81259 0.00153

0.81275 0.00129 0.80120 0.00119 0.81243 0.00151

0. 03215

0. 81188

0.81229

0.81290

n.81273

0. 813031

0.81287

0.81237

0.81280

0.81263

0.81251'

0.81253

081208

0.801210

0.8120C

('.81191

0.81171

0.8117S

0.81156

C0.81157

0. 81156

average keff results

batch start end
keff
number cycle cycle

dev

1 31 50
. 51 70
3 71 00
4 91 110

0. 00351

i 111 130
0. 0 0234

0 131 150
'3. (0199

3 151 170
0.00148

0 171 100
0'. ('01f0

0 191 210
0.00310

10 211 230
0.0024S

summed over 20 cycles sach to form 25 batch values of keff

keff estimators by batch

k(colI) k(abs) k(track)

0.82177 0.82357 0.81743
0.A2010 0.81897 0.81466
0.81700 (0.2000 0.01074
0.01q13 0.81213 0.80777

0.81964 0.81141 0.81424

0.81702 0.81289 0.81519

0.81773 0.81022 0.81683

0.61638 0.00004 0.02427

0.80000 0.00091 0.80233

0).80068 0.P131r 0.80063

0.E1047 0.82'003 0.0U84q

0.,0559 0.80077 0.00577

2.3170E 0.81074 0.81822

0.80437 0.80165 0.80783

0.00158 0.P1156 0.L0364

0.81056, 0.81246 0.81517

0.203 .0.6(0057 0.0300

0.81270 0.81041 0.81938

0.81e17 0.01378 0.00002

0.80782 0.6u048 0.81374

average keff estimators and deviations

h(coll) st dev k(abs) st dev k(track) st dev

0.82089 0.00008 0.82127 0.00230 0.81605 0.00138
0.81082 0.00119 0.82107 0.00135 0.861420 0.00104
0.81964 0.00086 0.81883 0.00243 0.81265 0.00213

0.81964 0.00067 0.81735 0.00240 0.81297 0.00168

0.81921 0.00070 0.81660 0.0020q 0.81335 0.00142

0.81900 0.00063 0.81569 0.00199 0.81385 0.00130

0.81867 0.00063 0.81480 0.00191 0.81510 0.00172

0.81715 0.00162 0.81331 0.00229 0.81373 0.00200

0.81610 0.00179 0.81330 0.00205 0.81302 0.00199

0 .81604 0.001062 0.81391 0.00195 0.81261 0.00185

0.81517 0.00171 0.81356 0.00181 0.81204 0.00178

0.81532 0.00158 0.81373 0.001006 0.81251 0.00171

0.81454 0.00166 0.81287 0.00178 0.81218 0.00162

10.81394 0.00166 0.81278 0.00}160 0.81161 0.00101

0.81373 0.00157 0.81276 0.00155 0.81183 0.00152

0.81422 0.00155 0.81257 0.00147 0.81290 0.00170

0.81413 0.00146 0.01245 0.00139 0.81326 0.00172

0.81435 0.00140 0.81252 0.000132 0.81292 0.00160

0.81402 0.00137 0.01192 0.00139 0.81296 0.00157

col/abs/tl

k(c/a/t) st

0.82491

0.82164

0. 81897

6'.81868

0. 81847

0.81685

0.31400

0,814'04

0.812K2

0.81341

0.81242

". 01191

0.81217

0.4121 6

0.81203

0.81265

0.81232

i1
0.00210

120.00199

14
0.00178

10
0.00106

0.00143
1('

0.00144
16

0.00133

0. 0012
20

'3.00130

251

271

291

311

331

251

371

381

411

270

2073

310

331'

350

370

390

410'

430
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21
(. U(u121

0.00114
23

*.00112
24

0.00108
25

0',00102

431

451

471

491

511

450

470

490

510

530

0.80137

9.81117

0.80053

0.81355

0. 80962

0.80769

0i. 01513

0. 00211

0.80)457

0 . 91 199

0.80544

0.80537

0.80995

0.8 2096.

0.91040

0.81342 0.00143 0.81172 0.00133

0.81332 0.00137 0.81188 0.00128

0.81285 0.00139 0.81145 0.00130

0.81288 0.00133 0.81117 0.00127

0.81275 0.00128 0.81120 0.00122

0.81261 0.00154

0.01220 0.0U150

0.81213 0.00145

0.81250 0).00143

0.81243 0.00137

0.81189

0.81185

0.81149

0.81149

0.81151

average keff results summed over 25 cycles each to form 20 batch values of keff

batch start end keff estimators by batch average keff estimators and deviations
keff
number cycle cycle

dev
:(coll) :(abs) k(track)

3
4

0.00032
5

0.00207
6

o.o0216
7

0.0'.'2 52

0. 00221
9

10
0.00185

0. 00165
12

0.00145
13

0.00144
14

0.00138
15

0. ('0131
16

0.00138
17

0.00128
18

0.00116
19

0. 00112
20

0.00105

31
56
81

106

131

156

181

206

231

256

281

306

331

356

381

406

431

456

481

506

55
80

105
130

155

180

205

230

255

280

305

330

355

380

405

430

455

480

505

530

0. 82053
0.82167
0. 81838
0. 81O00

0.81447

0. 820446

0.80757

0.60773

0.81254

0.81428

0.80535

0. 801631

0.91434

0.81786

0.81727

0.80757

0.80436

0.80551

0.81200

0.80872

0. 8225')
0.82044
0.814 34
0. 01211

0.81041

0.81331

0.80137

0.81189

0.81725

0.81405

0.80546

0.81025

0.81294

0. e 1084

0.81240

'). 801 17

0.80922

09.81151

C0.80345

0.80907

0. 81295
0.82060
0. 80979
0.80842

0. 81672

0.81407

0.81314

v).80835

0.80942

0.81423

0.80570

u'. 80721

0.82462

0.81904

0.81194

0.80963

0.80511

0.80762

0. 81705

0.81054

h(coll) st dev h(abs) st dev

0.82110 0.00057 0.82147 0.00103
0.82019 0.00096 0.81909 0.00245
0.819.4 0.00087 0.81735 0.00246

0.81861 0.00124

0.81092 0.00106

0.81730 0.00185

0.81010 0.00200

0.81571 0.00181

0.81556 0.00162

0.81463 0.00174

0.81394 0.00173

0.81397 0.00159

0.81425 0.00150

0.81445 0.00141

0.81402 0.00139

0.81345 0.00142

0.81301 0.00141

0.81296 0.00134

0.81275 0.00129

0.81596 0.00236

0.81552 0.00198

0.81350 0.00262

0.81330 0.00226

0.81374 0.00206

0.81377 0.00184

k(track) st dev

0.81683 0.00397
0.81448 0.00328
0.81297 0.00277

0.81372 0.00227

0.81378 0.00186

0.81368 0.00157

0.81302 0.00152

0.81246 0.00145

0.81264 0.00131

col/abs/tl

k(c/a/t) st

0.82224

0.61922

0.891943

0.81729

0.81355

0.81295

0.81313

0.81301

0.91278

0.81279

'. 81205

0.81264

0. 91192

0.81176

0.81175

0. 81131

0.81120

0.00183

0.00168

0.00155

0.00144

0. 00134

0.00145

0.00137

0. ('0129

0. 00130

0.00123

0.81201 0.00134 0.81211

0.81161 0.00129 0.81160

0.81261 0.00155 0.81274

0.81328 0.0u158 0.01291

0.81319 0.00148 0.81288

0.81296 0.00140 0.81260

0.81250 0.00139 0.81203

0.81223 0.00134 0.81185

0.81253 0.00130 0.81180

0.61243 0.00124 0.81169

average keff results

batch start end
keff
number cycle cycle

dev

sussed over 50 cycles each to form 10 batch values of keff

keff estimators by batch

k(c-11) kh(bs) : (track)

average keff estimators and deviations

k(coll) st dev kUabs) st due k(track) st dev

col/abs/tl

,:(c/a/t) st

3

0. 004 61

0.00269
6

. 00'232
7

0.00226
8

0.0)0219

0.00170
10

0. 00155

average

batch
keff

number
dev

31
81

131
181

231

281

331

381

431

481

80
13')

180
230

280

330

380

430

480

530

0.8211(1
0'. 81819
0. 91746
0.80765

0. 81341

0.80583

0.61610

0.81242

0.A2147
0.801322

0. 81186
0.80663

0.81565

0.8078C

0.81189

0. 6)0.78

0 .91690

n. 8910 11
0.91530
0.891075

0. 1112

0. 80946

0.82324

0.8107q

0.81964 0.00145
0.81892 0.00111
0.81610 0.00292

0.81556 0.00233

0.813q4 0.00?50

0.81425 0.00213

0.81402 0.00186

u.91735 0.00412
0.81552 0.00300
0.91330 0.00307

0.81377 0.00243

0.81278 0.00221

0.81265 0.00187

0.81192 0.0017e

0.81297 0.U0386
0.81378 0.09237
0.81302 0.00184

0.61264 0.00147

0.81161 0.00158

0.81328 0.00214

0.81296 0.00188

0.81223 0.90181

0.81243 0.U0193

0.81410

0. 6 1288

0.81120

0.81255

0.81238

0.81170

0.31151

0.80494 0.81037 0.90636

0.81036 0.80020 0.914?4

summed over 100 cycles each to

keff estimators by batch

k(coll) k(abs) :(trach)

0.68101 0.00193 0.81175 0.00158

0.81275 0.00174 0.81120 0.00152

keff results

start end

cycle cycle

form 5 batch values of keff

average keff estimators and deviations

Slcoll) st dev h(abs) st dev k(track) st dev

col/abs/tl

:(c/a/t) st

1 31 130 0.81964 0.81735 0.81297
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2

4

0..00109
5

u..ooot88

131
231
331

431

230

330

430

530

0.91256 0.80924 0.81307
0,.80962 0. 1175 u.80879

0.814201 0.80934 0.81703

0.80765 0.80831 0.81030

0.81610 0.00354 0.81330 0.00405 0.81302 0.00005
0.81394 0.00297 0.01270 0.00240 0.81161 0.00141
0.81402 0.00210 0.01192 0.00190 0.81296 0.00168

0.81275 0.00207 0.81120 0.00164 0.81243 0.00141

average keff results summed over 125 cycles each to form 4 batch values of keff

batch start end keff estimators by batch average keff estimators and deviations
h:eft

somber cycle cycle h(coll) k(abs) h(track) k(coll) st dev k(abs) st dev k(track) st dev

dev

0.8108r

0.81084

c-ol/abs/tl

k(c/a/t) st

0.8008(4
0.(0020]

31
156
281
406

155
280
405
530

0.81801 0.81596 0.81372
0.81252 0.81157 0.81156
0.81223 0.81038 0.81428
0.q0763 0.00689 0.81n17

0.81556 0.00305 0.81377 0.00219 0.81264 0.00108
0.81445 0.00208 0.81264 0.00170 0.81318 0.00083
0.81275 0.00225 0.81120 0.00187 0.81243 0.00095

average keff results summed over 250 cycles each to form 2 batch values of keff

batch start end keff estimators by batch average keff estimators and deviations
sumber cycle cycle :(cull) k(aba) h:(track) ((coll) st dev k(abs) st dev h(track) st dev

1 31 280 0.01550 0.81377 0.81264
281 530 0.00993 0.80803 0.81223 0.81275 0.00282 0.81120 0.00257 0.81143 0.00021

leverage individual and combined collision/absorption/track-length keff results for 10 different batch sizes

cycles per number of average keff estimators and deviations normality average h(c/a/t) k(c/a/t) confidence

i ntervals
heff batch k batches k(col) st dev h(abs) st dev k(trk) st dev co/ab/trk h(c/a/t) st dev 951 confidence 99%

confadence

0.014 59
2

0.81450
4

0.01424
5

0. U1444

0.81452

200.d1439

'25
0.51475

00
0.91693

0.31358
125

0.93682

500

250

125

100

50

-5

20

10

45

0.8127 0.0013

0.8127 0.0013

0.8127 0.0012

0i.0127 0.0013

0.8127 0.0013

0.9127 0.0C013

0.8127 0.0013

0.8127 0.0017

0.8127 0.0021

0.8127 0.0023

0.8112 0.0012

0.8112 0.0012

0.8112 0.0011

0.8112 0.0011

0.8112 0.0012

0.8112 0.0012

0.8112 0.0012

0.8112 0.0015

0.8112 0.0016

0.8112 0.0019

0.8124 0.0017

0.8124 0.001G

0.8124 0.0016

0.8124 0.0016

0.0124 0.0015

0.8124 0.Ou14

0.8124 0.0012

0.8124 0.0016

0.8124 0.0014

0.8124 0.0010

195/95/951

195/95/951

195/95/951

195/95/951

I 95/95/ns I

195/95/951

195/95/951

195/95/951

195/95/951

195/95/951

0.81154 0.00116

0.81152 0.00115

0.8115C, 0.00104

0.81156 0.00109

0.81156 0.00110

0.81151 0.00102

0.01169 0.00105

0.81151 0.00155

0.81084 0.00058

0.80866 0.00201

0.80923-0.U1384

0.80924-0.81381

0.80943-0.813586

0.80329-0.81373

0..80935-0.81378

0.80009-0.41303

0.80946-0.81391

0.00785-0.81518

0.80835-0. 81333

0.78307-0.83424

0. 80848-

0.80849-

0.80876-

0).80868-

0.80861-

0.80063-

).,80863-

0.80010-

0.80510-

0.68049-

lindividual and average keff estimator results by

keff nectron keff estimators by cycle
cycle histories h(colil) k(abs) k(trackh

1 1000 I 0.77358 0.79932 0.74740 I

9 8q6 I 0.78197 0.79060 0.75265 I
3 1002 0.79295 0.77210 0.82091 I

4 1019 0.79855 0.00426 0.0n619
5 -,'3 I 0.8400l 0.85820 0.824E4
6 1518 ID0.77044 0.75337 0.72031

7 937 I 0.85231 0.84192 0.83283
10 . I 0.77620 0.80320 0.77936 1

9 011 1 0.79294 0.79443 0.74474 6
10 101 I1 0.81179 0.81686 0.820052

average keff estimators and deviations
k(coll) st dev h(abs) st dev k(track) st dev

average (Ic/a/t)
k(Ic/a/t) st dev fam

11
12
13
14
15
16
17
18
19
20

21

23

24
25

27
28

1034 0.377867
900 1 0.819K2

104C I 0.-0821
A81 0.78540
966 i 0.05796

1101 I 0.79257
912 (1.82974
1030 I 0.80307

966 I 0.81923
1014 I 0.02715

1014 I 0.82259
992 I 0.10693

1050010.94047

9L3 I 0.76921
914 I 0.06921

1121 I 0.00508
?30 I 0.b3540
L,127 I 0.90724

U.78231 0.75394
0.81026 0.73C52
0.82129 0.79494
0).78599 0.78331

0.85715 0.80780
0.77507 0.78607
c,.83238 0.82775
C,.70760 0.80017

0.79387 0.86437
0.80886 0.80226

0.85874

0.834C4
0.78385
'3.85248
c.83543
).81099
0.82815

0.80640 1
0.04444 I
0.84392 1
0.77723 I
0.88038 I
0.81121 I
0.e8213 I
0.77292 I
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30

31
32
33
34

14266
30

14997
36

22601
37

30546
38

32910
39

34463
40

23195

011

30004
512

29684
513

22988
514

29623
515

29918
016

29955
517

29721

518
29252

519
29329

520
29162

021

29234
522

29242
523

29266
524

29207

525
29193

536

29223
537

_9277

528
29327

529
29371

530
29242

976 : 0.83872 0.61914 9.90508
1025 0.79872 0.80144 0.04044

begin active keff cycles

985 0.79769 0.01224 0.77994
IOU1 0.78199 0.7q373 0.7e218
999 1 08257 0.82168 0.80760

1050 0.92903 9.95712 0.00382

1:09 I r.80E 2 6.92481 0.86441

1023 1 0.94764 0.83567 0.83147

1023 [ 9.02213 0.02044 0.18969

974 1 0.83130 0.84804 0.85184

1015 0.82956 01.84174 0.80362

969 I 0.89183 0.88243 0.84970

1097 I 0.81678 ).E2985

1001 I 0.76297 0.75270

943 I 0.80793 0.79311

1074 0.84159 0.80901

1059 I 0.7q9 77 0.77557

943 1 0.83794 0.82702

1087 1 0.80995 0.82004

968 I 0.89695 0.97356

1102 1 0.79411 0.90850

K75 10 .72352 0.7-999

98Y9 0.H051E 0.81700

1062 1 0.82496 0.84155

10361 0.82159 0.83155

975 I 0.75715 0.77727

920 1 0.77191 0.785000

1030 1 0.81316 0.81182

1039 1 0.80919 2. 60909

10051 0.92139 0.9u960

1027 1 0.78999 0.79052

969 10.86444 0.8t285

0.73827

0. 77191

0. 82520

0.63553

0.82522

0.78A51

0.q3949

'3.85787

0.77152

0.90919

60.83930

0.4044e

0.77199

0. 76597

0.74585

0. 82117

0C. 79041

0.80474

0.84348

0.78994 0.00760
0.80275 0.01360
0.80932 0.01179

0.814820.01060

0.82029 0.01024

0.82055 0.00860

0.82190 0.00762

0.82275 0.00677

0.82966 0.00919

0.81288 0.300132

0.81278 0.00132

0.81277 0.00132

0.81283 0.00131

0.81278 0.00131

0.81284 0.00131

0.81283 0.00131

0.81301 0.00132

0.81295 0.00132

0.81265 0.00132

0.81'33 0.00131

0.81286 0.00131

0.81287 0.00131

0.81276 0.00131

0.81268 0.00131

0.81208 0.00131

0.81267 0.00131

0.81269 0.00130

0.81264 0.00130

0.81275 0.00130

0.80313 ).00C940
0.80931 0.00023
0.82127 0.01329

0.82296 0.010144

0.82509 0.00878

9.92443 0.00745

0.82738 0.00710

0.82897 0.00646

0.83432 0.00787

0.81120 0.00120

0.81108 0.00121

0.81104 0.00120

0.81114 0.00121

0.81106 0.00121

0.81110 0.00120

0.81112 0.00120

0.81124 0.00121

0.81124 0.00120

0.81113 0.00121

0.81115 0.00120

0.81121 0.00120

0.81125 0.00120

0.81118 0.00120

0.91113 0.00120

0.81113 0.00120

0.81112 0.00119

0.81112 0.00119

0.81110 0.00119

0.81120 0.00119

).78106 0.00112
0.78991 0.00087 1
0.79339 0.00717 1 0.78247 0.02718

0.00759 0.01520 1 c. 1912 0.01641

0.81157 0.91307 0.82250 0.01228

0.91203 0.01110 1 0.82202 0.00976

0.81753 0.01079 1 0.82559 0.00890

0.81598 0.00904 1 0.82631 A.00820

0.81935 0.00926 1 0.82988 0.00961

0.81251 0.0n0170 I 0.81150 0.00116

0.81235 0.00171 I 0.81144 0.00117

01.81227 0'.00170 I C0.81140] 0.00117

0.81230 0.00170 I 0.81149 0.00117

0.81234 0.00170 1 0.81145 0.00117

0.81237 0.00170 1 0.81148 0.00116

0.81232 0.00169 1 0.81148 0.00116

0.91258 0.00171 1 0.61162 0.00117

0.81268 0.00171 1 0.81163 0.00117

0.81259 0.00171 I 0.81153 0.00117

0.81258 n.09,170 0.91154 0.00117

0.81264 0.00170 1 0.81160 0.00117

0.81272 0.00170 I 0.811G5 0.00116

0.81264 0.00170 1 0.81157 0.00116

0.81251 0.0,170 0.81150 0.00116

0.81241 0.00170 1 0.81148 0.00116

0.P1243 0.00170 I 0.81148 0.00116

0.81239 0.010169 1 0.81147 0.00116

0.81237 0.00169 1 0.81144 9.00111

0.81243 0.00189 I 0.81154 0.00116

the largest active cycle keffs by estimator are:
are :

the smallest active cycle keffs by estimator

collision 0.91001 on cycle 312 collision 0.7319q on cycle 226
absorption 0.90614 on cycle 312 absorption 0.72474 on cycle 226

track length 0.93-949 on cycle 519 track length 0.71577 on cycle 390
Iplot of the estimated ccl/abs/track-lenith I:eff Dne standard deviation interval versus cycle number 4I = final Ieff = 0.'011541

cycle active 0.81 0.82 0.83 0.84
number cycles --------- I ---------- I ----------

4 1, 1 ( -- - - - - - - - - - - - - - - . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-- -
46'-l------- --------- k ------------ - --

50 20 --------- -I -------------- -

6 3025 I -------------- k ------- --------- )

60 35 I ---------- -----------
65 34 u I I---------- :- )

75 45 ( ---------. ----- 1

5 41 50 ----- -- :----------
80 50 ----- )----
85 00 .....------- - +
90 00U I---------- k ------- 1--- I
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15 65 .--- -
100 10 I (- - -. . . .

105 75 I..110 80 I I(-.........-- .........-

115 15 (--------------------
120 90 Ik . ..-- - - -
125 95 I. . .k-.-
130 100 I I ( -.. .. .k . -. .

135 1 .5...... + +
140 110 I (-. .. ..- -. . ..-
145 115 I I ( -.. . .. k. -. .
150 120 - - - .. ...- k.. ..-

150 125 1
100 130 0 -.. .. k. .. .
1 05 135 (. . . .k. . .
110 140 0 -.. .. k. .. .

175 115
910 152 k185 155 + .. ...( - 0. ... )

100 150 1 .-- ---
195 105 1. . .-
200 170) -0 -
205 175 - 1.
210 100 1. ..- k::::-
215 181 . . k. . .
220 100 I 0 -.. . . .

225 105 -k
230 200
235 205 I .. . . . .

240 210 1-
245 215 1 ---- -k --
250 20k ---
255 225 I.. . . . .)

260 230
205 235 k
270 240 d. k
275 245 ( . . )
320 250 1 (, . . .k
205 250 I: I... k
200 2600 I . .k . .

295 265 +
300 270 .. .k . .)

305 2705 )
310 1 ( :k .... )
315 215 ( H --- -I: )
320 200 1 - --- )
325 205 (--:k
230 300 - -k. .)

3G5 305 ( k:::)

340 310 1 (- -k .
345 315 1 (--- . .-
350 320 1 -- k --
315 325 + --- k ... )
360 3303 I -- k- . )

305 335 1 : -- - )
370 340
371 375 ---
300 350 k II -- -)
305 355 - - - -
390 360 -k..
305 305 - - - -
400 330 -- k ....

405 335 I I
410 380 0 -- k---
415 301 -- ..

420 390 ) k195
425 300 ( l- - -

430 400
435 405 + k -+--
440 410 I ( I- - -

445 415 I ( -I1
450 420 I (--I k
4 E5 425
40.0 420 1 (--Ik -...-
465 435
4 7 0 4 4 0 1 '
470 445 1 (-- 1 k- --
40w 400 I - I I---
480 4055 - - - -
490 4600 I - - -

405 405
100 470
505 475 I- - - -
5 1" 4 O l-- k--515 485

500 490 0 --- k--)
501 495 I---1--i
530 500

----------------------------------------I----------I------------
0.81 0.82 0.83 0.04

l-dnvudual and ccllision/abscrption/track-length keffs for different numbers of inactive cycles skipped for fission source
settIing

skip active active average keff estimators and deviations normality average 6(c/a/c) k(c/a/t) confidence
nr, tervals
cye as cycles neutrons Sk(col) st dev k(abs) st dev kStrk) st dev -o/ab/tl k(c/a/t) st dev 95, confidence 901

confidence

NAC International 6.6.15-40



NAC-LWT Cask SAR
Revision 43

January 2015

0 530
0.81454

1 529
0.81458

2 528
0.8146G

3 527
0.81471

4 5-6
0.81473

5 525
U. 81465

6 594
0. 81474

7 523
0.81469

8 522
0.51473

9 521
0.81477

10 520
0.81477

5308701

5298701

528884!

527se21

5288631

5 '585601

5247921

5238651

5227791

5218631

525842,

5198081

5188481

5178021

51F8161

5158501

5147491

5138371

5127801

5118331

5108191

0.8127 0.0013

0.8128 0.0013

0.8129 C0. ,0013

0.8129 0.0013

0,8130 0.0013

0.8129 0.0013

0.8130 0.0013

0.0129 0.0013

0.8129 0.0013

0.8130 0.0013

0.e130 0.0013

0.8131 0.00)13

0.8130 0.0013

C0.8131 0.0013

0.8131 0.0013

0.8130 0.0013

0 .8131 0.0013

0.8130 0.0013

0.8130 0.0013

0.8130 0.0013

0.R130 0.0013

0.0113 0.0012

0.8113 0.0012

0.9114 0.0012

0.8114 0).0012

0.8114 0.0012

0.9114 0.0012

0.8115 0.0012

0.0114 0.0012

0.8114 0.0012

0.8115 0.0012

0.8114 0.0012

0.8115 0.0012

0.8115 0.001,

0.8115 0.0012

0.8115 0.0012

0.8114 0.0012

0.8115 0.0012

0.8115 0.0012

0.8115 0.0012

0.8115 0.0012

0.8115 0.0012

0.812) 0.0017 195/95/951

0.8123 0.0017 l05/95/951

0.8124 0.0016 195/95/951

0.8124 0.0017 .95/95/95.

0.8124 0.0017 195/95/951

0.8124 0.0017 195/95/951

0.8126 0.0017 195/95/951

0.8125 0.0017 195/95/951

0.8126 0.0017 195/95/951

0.8126 0.0017 195/95/951

0.8126 0.0017 195/95/95r

0.81157 0.00113

0.81162 0.00113

0.81168 0.00113

0.01173 0.00113

0.81175 0.00113

J.81107 0.00113

0.81177 0.00113

0.81172 0.00113

0.81175 0.00113

0.81179 0.00113

0.81177 0. 00113

0.80932-0.81381

0.80937-0.81386

0.80943-0.81393

U.80948-0.01398

0.80949-0.81400

0. P00 41-:'. 01392

0.80952-0.81401

().80947-0.81396

0.80950-0.81400

0.80953-0.81404

0(.80952-0.81403

0.00859-

0. 82804-

0.00870-

0.80075-

0.80876-

08.0888-

0.80879-

0.80874-

0'.80877-

0.80880-

0.80878-

11
0.81484

12
0.81487

13
E .1487

14
0.61492

15
0. 8 14 85

16
0.81491

17
0.81488

18
0.81488

19
8.01489

20
0. 01480

519

518

517

516

515

514

513

513

511

510

0.8127 0.0017

0.8129 0.0017

0.8129 0.0017

0.8130 0.0017

0.8130 0.0017

0.8130 0.0017

0.8130 0.0017

0.8129 0.0017

0.8128 0.0017

0.8128 0.0017

105/95/951 0.81184 U.00113

195/95/951 0.81187 0.00113

195/95/951 0.81186 0'.00114

195/95/951 0.81191 0.00114

105/95/951 0.81184 0.00114

;95/95/951 0.81190 0.00114

195/95/951 0.81187 0.00114

195/95/951 0.81100 0.00114

195/95/951 0.81187 0.00114

195/95/951 0.81107 0.00115

J. 80959-0.H1410 0.80885-

0.80961-0.81413 0.80887-

0.80960-0.81413 0.-8086-

0.80965-0.81418 0.80891-

0).80958-0.91411 0.80884-

0.809(4-0.81417 0.80890-

0.80959-0.81414 (1.80885-

n.80859-0.81414 0.80885-

0.80959-0.81415 0.80885-

0.80959-0.91416 0.80885-

475
0.81750

480
0.81871

485
0.82121

490
0.82160

495
u. 82429

500
0.82308

505

0. b2687
510

0. 8 34 52
515

0. 04311

0.86564

C52

1.00015
527
528

55

50

45

40

35

30

25

21'

15

11'

3

5516(1

501241

45130

401821

351181

300491

251331

201171

0.8091

j. 8104

0.80117

0.8116

0.8117

0. 8062

0. 8087

0. 0090

0.004

0. 004

0. 005

0. 001
0.005

0. 005

0. U0 7

-------------------------.

10 0.8061 0.0037 0.8134

13 0.8063 0.0039 0.8142

17 0.0075 0.0042 0.8169

51 0.8083 0.0044 0.8159

56 0.5094 0.0049 0.8181

56 0.8081 0.0053 0.8113

64 0.8091 0.0061 0.8105

10 0.812e 0.0073 0.8108

97 0.8156 0.0077 0.8153

•5 0.8144 0.0081 0.8047

0.0053

0.0058

').0050

0.0064

0.0071

0.0074

0.0086

0.0104

0.0125

0. n114

195/95/951

195/95/951

190/5/9519

195/95/951

195/95/951

195/95/951

195/95/951

105/95/951

195/95/951

105/95/951

0.80765

0.80785

0.P00926

0.80894

0.81015

0.80779

0.80898

0. 01175

0. 81902

0. 02101'

1. 00368

0.00405

0.00443

0.00466

0. 00517

0.1552

0.00634

0.00785

0.00788

0.01244

a. 80025-0. 8 1504

0.79971-0.81599

0.80032-0.51820

'2.79949-0.01839

0.79962-0.02067

0.79646-0.61911

0.79583-'0.82214

0.79518-0.802833

0.80185-0.83620

0.73663-0.89603

0.79780-

0.79698-

0.79731-

0.79628-

0.79600-

0.79250-

0. 79110-

0.78898-

0.79494-

0.77857-

0.63251-

150331 0.8115 0.009

200581 0.0,78 /

50761 0.0194 0.012

30011 0.8249 o.021
19961 0.8267 0.037

25

19
8

0.8184

0.0237
0.8307

0.0114 0.8011

0.0199 0.8129
0.0322 0.8241

0.0164 195/99/9S1

0.0159 1
0.0194 I

0.81633 0.01852

the minsmumu estimated standard deviation for the col/abs/tl keff estimator occurs with 0 inactive cycles and 530 active
cycles.

the first active half of the problem ,kips 30 cycles and uses 250 active cycles; the second half skips 200 aod uses 250 cycles.
the col/abs/trk-len keff, one standard deviation, and 68, 95, and 99 percent intervals for each active half of the problem are:

problem kerf standard deviation 685 confidence 950 confidence 99% confidence

first half 0.01362 0.0014 0.81108 to 0.81528 0.81035 to 0.81080 0.00209 to 0.81794
second half 0.80936 0.00164 0.90771 to 0.81100 0.80608 to 0.81263 0.00501 to 0.81370

final result 0.81154 0.00116 0.91038 to 0.81269 0.80923 to 0.81384 0.50848 to 0.81459

the first and second half values of k(ccllision/absorption/track: length) appear to be the same at the 95 percent confidence
level.
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lplot of the estimated col/abs/track-length keff one standard deviation interval by active cycle number (I = final heff =
:.81154)

inactive
cycles

10

15

20
25
3o
35
40
45
50
55
60
65
70
75
80

85
9O
95

100
105
110
115
120

125
130
135
140
145
110
155
160
If5
170

175
180
185
190
195
200
205
210

211
220
225

230
235
240
245
250
215

2f0
2G5
270
275
280
205

290
295
300
305
210
315

320
325
330
325
340
345
350
355
360
365
370
375
380
385
390
395
400

401

410
415
420
425
430
435

44544 0
445
450
455

active 0.80
cycles

53(0
525 1
520
515
510

505
50')

495
490
485
480
475
470
465
460
455

4550
445
440 I
435
430
425
420
415
410
405
400
395
390
385 +

380
375
370
365
3 CO
355

350
345
240I

3385

330
325
320

315
310
305
300
295

290 I
285 +
280
275
27O0

260
255
250

2415

240 I
235 +
230
225
220
215
210

25 I200I

195
190 I
285

180
175
170

165
160
, 55

145
140

135 +
120
125
120 I

115

105
100 I)

95
90 I
85 +
80 I
75 I

0.91

II

h-Il-

h-Il--
-IIk -

(- I-

( - - - -
( - - - -

( -- -
( -- l -
( -- -
(- •:[- I
--kl-

( -- -
( --k I

(- )-I)

(- k - I

(- k - I
(- k - I

- - -- I

- - -- I

- - - - -II

( -- - I
- -- - I

- - -- - I

{ --k - I
- -- - I

- - -- I

- - -- I
(- -- - I-
- - -- - I-

0.82
----- - - I - -

0.83

-- I
0.84
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400
4 65
470
4-75
4810
405

400
495
50
50

510
515
520

70

65
60 1
55
50
45 1
40 1
35 +

25 I
20 I
15 I

10 I
I . . . . .-

'7.80

------------ ------ --

----------------- I
----------- --------- I

------------- k --------I
-------------------- -I

---------------------

(-----------------------......--

---- I-
0.81

--I-
0.82

-----------
-----------

0.83 0. 84

doup no. 2 on file P1_ArCNACCoCcl.00 gO.00_eO.00_dO.0lcmHP36mm.inpr rps - 530870 coil = 75e88898

atm = 11.75 nrn = 769937194

6 warning messages so far.

run terminated when 530 kcode cycles were done.

computer time - 11.91 minutes

mcnp vernsie 5 06212004 10/25/07 23:17:01 probid = 10/25/07 23:04:59
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Figure 6.6.15-3 Square Pitch MOX Rods - MOX Services Fuel Composition

DAC-LWT Cask - MOX Experiments - Accident Transport Conditions
C
C EX4CEL File Version: v2.t'V
C Run Version: v.C.((
C
C Fissile Material Type: MOX Services
C Rod Interior Void Moderatot Density: V.9982 g/cc
C Canister Interior Moderator Density: 0.9982 g/cc
C Canister to Cask Gap Moderator Density: 0.9982 g/cc
C Cask Exterior Moderator Density: 0.0001 g/cc
C Boundary Condition / Distance: Reflected / 0.01 om
C
C Fuel Rod Pitch: 3.8 cm
C Fuel Rod Pitch Cofigoration: Square
C Number of Rods: 16
C
C Base Fuel Parameters: NACCoC
C
I Cells - Fuel Rod - flACCoC
1 1 -10.55S -1 u=3 $ Fuel
23 -0.9982 -2 1 u0=3 $ Plenun + Fuel to Clad Gap
3 3 -6.56 -3 +2 u=3 $ Clad I End Plugs
4 4 -0.9982 +3 u=3 $ Outside Fuel Rod
C 10 Pods - Square Pitch
10 4 -0.9982 -10

'trcl=( 1.9000 1.9000 0.0000
lat=1 u-2 fill--3:3 -3:3 0:0

2333322
2333322
2333322
2333322
2222202

C EMS Basket - Cells
20 4 -0. 0982 -20 fol-?= o=1 $ Rod Array Cortainer
21 0 -0.9982 +20 -21 o-i $ Basket Cavity

22 7 -2.7020 -32 +21 n-iI$ Basket Body
23 0 -0.9982 -22 s=0 $ Otside
C Cells - LWT Cook Accident Ceoditioxs
40 8 -11.344 -43 s-V $ BoRPC
41 5 -0.9982 -42 fill-I s-V I Cavity

42 9 -7.9400 -41 +43 - 0 a Bottom

43 9 -7.9400 -40 +41 -40 +48 +42 n-V 0 DOterlhell
44 0 -7.9400 -44 +47 -42 uO0 0 InnerlhellTaper
45 9 -7.94010 -48 +42 s=0 V Inserhell

48 8 -11.344 -47 +46 s-t V toad

47 8 -11.344 -40 +44 +47 s-$ $ LeodTaper

49 0 -48 +47 s-V S Lead'ap
49 8 -0.0001 -49 +43 ua- $ Gap to Reflector

43 0 049 n-" V Boundary

c SurFaces - Fool Rod - NSACCoC
I RCC 0.0000 0.0000 10.0207 0.0000 0.9000 389.6900 0.4799 0 Fool pe$net stack

2 4CC V0.000 0.0000 8.3990 0.000 0.0000 109.4227 0.4870 $ Ano1es 4 Plen+$m

3 RCC 0.2000 0.0000 1.09070 0.0000 0.0000 411.92260:.556 I Clod + End-Cops

c Surfaces - Fitch - NACCoC
10 RPP -1.9000 19000 100100 -1.9 000 0 i.000 - 89 0 493.13 1 Lattice Cell Bosndaric

C P1R Basket - Surfaces
20 PFF -6.9294 6.9294 -6.9294 6.9294 0.0000 452.1200 $ Array Container

21 FPP -11.2713 11.2713 -11.2713 11.2713 0.0u00 452.1200 $ Basket Opening
2 P RCC 0.'000 2.0000 0.0000 0.00 0.0000 452.1?00 16.83512 0 Basket Outer Body
C Surfaces - LWT Cask Accident Conditions
40 RCC 0.0000 0.0000 -26.6700 0.0000 0.0009 507.3650 36.5189 $ Let Body
41 RCC 0.0000 0.0000 -26.k700 0.0000 0.0000 26.870 36.5189 0 Bottom
42 8CC 0.0000 0.0000 0.00j0 0.0000 0.0000 452.1200 1r.9863 0 Cavity
43 FCC C.C000 0.0000 -17.73,0 0.00000.0000 7.0200 20.3515 0 Settoe gxama shield

44 PCC 0.0000 0.0020100000 0.00 0.0000 0.0000 444.5000 20.1740 0 Lead id - taper

45 8CC 0.0000 0.0000 0.0000 0.0000 0.0000 444.5000 31.5976 $ Lead od - taper
46 RCC 0.0000 0.0000 13.8176 0.0000 0.0000 416.8648 18.9103 S Lead id
47 RCC 0.0000 0.0000 13.8170 0.0000 0.0000 410.8849 23.3271 0 Lead od

48 RCC 0.0000 0.0000 12.8171 0.0000 0.0000 416.004k 33.4641 $ Lead gap
'49 R8F -38.5209 36.5289 36.0289 385289 -26.60u0 490.7010 $ Cootosner

c
c Materials List
c
C 1DMO Material Composition Fool
ml 92235 -5. 6994-03

92238 -8.0t8510-01
94238 -2. 3724E-05
94239 -8.40706-02
94240 -3.1352E-03
04241 -2.6980E-04
94242 -3.3724E-05
8018 - .l1835E-01

C Rod Interior Void Material
m, 1001 2

0016 1
mt2 l.ttr.0l
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c Clad Material

23 26054 -7.063E-05 24050 -4.179E-05 7014 -4.980E-t'4
26056 -1.149E-03 24052 -8.270E-04 7015 -1.981E-06
26057 -2.702,-05 24053 -9.673E-05
26058 -3.631E-06 24054 -2.448E-05

405010 -9.8223E-01 50500 - .500E-02

U Cansster Ifterior 10on-Fuel Space
ml i050 2

8016 1
et4 ItwrOl
C Canister to Cask Gap Material
m5 101) 2

8016 1
mt5 IwtrOl
C Cask Exterior Material
mi 1001 2

8016 1
mt6 lwtrO01
o Aluminum
m7 13027 -1.000E+00
C Water/Glycol

m So 1001 -1.03651E-01
8016 -6.75619E-01

6060 -2.207306-01
mtlO lwtr. Ol
c Lead
mg 82206 -2.534E-01

82907 -2.207E-01
82208 -5.259E-01

c SS304
m9 24050 -7.039E-63 26054 -3.927E-02 28058 -6.384E-02

24052 -1.5906-01 26056 -6.387E-01 28060 -2.543E-02
24053 -1.838E-02 26057 -1.502E-02 28061 -1.124E-03
24054 -4.652E-03 26050 -2.019E-03 28062 -3.639E-03

28064 -9.623E-04

25055 -2.000E-02
C Alninina Honeycomb Impact Limiter
il1 123027 -1.0

C Mode
mode n
C Cell Importances
imp:n 1 18r 0

C
C Criticality Controls
kcode 1000 0680 30 530
C

C Starting Soarce Definition
suet celi-41:20:10:l

erg-di

pos-0 0 10.5207
rad=d2
ann=" 0 1

emt=d3
spl -3
si2 0.0000 0.4781
spi -21 1

si- 0.0006 389.8900
sp; 0 1
C Print Control
print

C Random Number Generator
rand gen=2 seed=1

90 7
34863

2
b125 stride=152917 hist=l

c
o Rotation Matrix
T61 0.0 0.0 0.0 -30 60 95 -120 -30 90 90 90 0 $ u-rotation -30 degrees

0
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6.6.16 ANSTO/DIDO Combined Basket Payload

This section contains input and output files from the evaluation of the combined DIDO and

ANSTO fuel models. These files are shown in Figure 6.6.16-1.
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Figure 6.6.16-1 Combined DIDO and ANSTO Basket Sample Input/Output
PRIMARY MODULE ACCESS AND INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37

MODULE CSAS25 WILL BE CALLED
LWT 5 DIDO with DIDO, 1 ANSTO with Moata load

27GROUPNDF4 LATTI CECELL

'Material Description for DID0 HEU Fuel
URANIUM 1 DEN=0.4450 1.00 293.0 92235 94.0 92238 06.0 END
AL 1 DEN=l.4568 1.00 293.0 END
AL 2 1 .00 293.0 END
H20 3 DEN4=0.9998 1.00 293.0 END

'Material Description for MOATA Mark I1 Fuel
URANIUM II DEN=0.3093 1.00 293.0 92235 92.0 92238 08.0 END
AL 11 DEN=0.7718 1.00 293.0 END
AL 12 1.00 293.0 END
H20 13 DEN=0.9998 1.00 293.0 END

'Material Description for DIDO HIFAR Mark III Fuel
URANIUM 21 DEN=0.4084 1.00 293.0 92235 85.0 92238 15.0 END
AL 21 DEN=0.2957 1.00 293.0 END
AL 22 1.00 293.0 END
H20 23 DEN=0.9998 1.00 293.0 END

'General Material Description
H20 4 DEN=0.9998 1.00 293.0 END
PB 5 1.00 293.0 END
SS304 6 1.00 293.0 END
AL 7 1.00 293 .0 END
SS304 8 1.00 293.0 END
H20 9 DEN=0.0001 1.00 293.0 END
H20 10 DEN=0.9998 1.00 293.0 END

END COMP

'Used to find the Dancoff factor for Mark II fuel:
'SYMMSLABCELL 0.3832 0.1832 11 13 0.2032 12 END

'Used to find the Dancoff factor for Mark III fuel:
'SYMMSLABCELL 0.6342 0.1039 21 23 0.1239 22 END

SYMMSLABCELL 1.0000 0.0800 1 3 0.1300 2 END
MORE DATA
RES=l1 SLAB 0.1832 DAN(I) =0.44644913
RES=21 SLAB 0.1039 DAN(21) =0 .30363533 END

READ PARAM
TBA=5 TME=90 RUN=YES GEN=-203 NPG=-000
END PARAM

READ START
XSM=N-6 85 XSP=l6.85 YSM=16.85 YSP=-16.85 ZSM=26.67 ZSP=473.35
END START

READ GEOM
UNIT 1

COM=-'DIDO Fueled Annular Sections DIDO Tube 1 Loose'
DIDO Fuel Annulus 1
CY LINDER 3 1 3.0300 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.0550 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 1 1 3.1350 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3. 1600 58. 7500 0. 0000 ORIGIN 0. 0000 0. 0000
D010 Fuel Annulus 2
CYLINDER 3 1 3.5300 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.5550 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 1 1 3. 6350 58 .7500 0. 0000 ORIGIN 0. 0000 0. 0000
CYLINDER 2 1 3.6600 58.7500 0.9000 ORIGIN 0.0000 0.0000
DIDo Fuel Annulus 3
CYLINDER 3 1 4.0300 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 4.0510 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLIN4DER 1 1 4.1350 58.7500 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 4 .1600 58 .7500 0 .0000 ORIGIN 0 . 0000 0 .0000
0 IDo Fuel Annulus 4
CYLINDER 3 1 4.5300 58 7500 0.0000
CYLINDER 2 1 4 .550 58. 7500 0. 0000
CY LINtER 1 1 4.6350 58.7500 0.0000
CYLINDER 2 1 4 . 6599 58 .7500 0 .0000

UNIT 2
COM= 'DIDO Axial Clad Sections DIDO Tube 1 Loose'
DIDO Clad Axial End Piece 1
CYLINDER 3 1 3.0300 1.3750 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.1600 1.3750 0.0000 ORIGIN 0.0000 0.0000
DIDo Clad Axial End Piece 2
CYLINDER 3 1 3.5300 1.3750 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.6600 1.3750 0.0000 ORIGIN 0.0000 0.0000
DIDO Clad Axial End Piece 3
CYLINDER 3 1 4.0300 1.3750 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 4. 1600 1. 3750 0. 0000 ORIGIN 0 .0000 0. 0000
DIDo Clad Axial End Piece 4
CYLINDER 3 1 4 . 5300 1.3750 0. 0000
CYLINDER 2 1 4.6599 1.3750 0.0000

UNIT 3
COM='DIDO Fuel Element DIDO Tube 1'
CYLINDER 3 1 4.6600 61.5000 0.0000
HOLE 2 0. 0000 0.0000 0. 000
HOLE 1 0.0000 0.0000 1.3750
HOLE 2 0.0000 0.0000 60.1250

UNIT 4
COM='DIDO Basket Fuel Tube - Fuel Down Radial Centered'
CYLINDER 4 1 5 .0927 73 .1773 0. 0000
HOLE 3 0.0000 0. 0000 0.0000
CYLINDER 6 1 5.3974 73.1773 0.0000

UNIT 5
COM='DIDO Basket Fuel Tube - Fuel Up Radial Centered'
CYLINDER 4 1 5 . 0927 73 .1773 0 .0000
HOLE 3 0.0000 0.0000 11.6772
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CYLINDER 6 1 5.3974 73.1773 0.0000
UNIT 6

COM='DIDO Basket Bottom Plate Hole'
CYLINDER 4 1 1.27 1.2698 0.0000

UNIT 7
COM='DID0 Basket Bottom Plate'
CYLINDER 6 1 16.8466 1.2698 0.0000
HOLE 6 0.0000 0.0000 0.0000
HOLE 6 10.7950 0.0000 0.0000
HOLE 6 5.3975 9.3487 0.0000
HOLE 6 -5.3975 9.3487 0.0000
HOLE 6 -10.7950 0.0000 0.0000
HOLE 6 -5.3975 -9.3487 0.0000
HOLE 6 5.3975 -9.3487 0.0000

UNIT 8
COM='DIDO Heat Transfer Bar / Rod'
CYLINDER 7 1 0.3 165 73.1773 0. 0000

UNIT 9
COM='DIDO Basket Fuel Down'
CYLINDER 4 1 16.1926 73.1773 0.0000
HOLE 4 0.0000 0.0000 0.0000
HOLE 4 10.7950 0.0000 0.0000
HOLE 8 4.9493 2.8575 0.0000
HOLE 8 4.6024 3.3881 0.0000
HOLE 8 5.2354 2.2917 0.0000
HOLE 4 5.3975 9.3487 0.0000
HOLE 8 0.0000 5.7150 0.0000
HOLE 8 -0.6330 5.6798 0.0000
HOLE 8 0.6330 5.6798 0.0000
HOLE 4 -5.3975 9.3487 0.0000
HOLE 8 -4.9493 2.8575 0.0000
HOLE 8 -5.2354 2.2917 0.0000
HOLE 8 -4.6024 3.3881 0.0000
HOLE 4 -10.7950 0.0000 0.0000
HOLE 8 -4.9493 -2.8575 0.0000
HOLE 8 -4.6024 -3.3881 0.0000
HOLE 8 -5.2354 -2.2917 0.0000
HOLE 4 -5.3975 -9.3487 0.0000
HOLE 8 0.0000 -5.7150 0.0000
HOLE 8 0.6330 -5.6798 0.0000
HOLE 8 -0.6330 -5.6798 0.0000
HOLE 4 5.3975 -9.3487 0.0000
HOLE 8 4.9493 -2.8575 0.0000
HOLE 8 5.2354 -2.2917 0.0000
HOLE 8 4.6024 -3.3881 0.0000
CYLINDER 6 1 16.6688 73.1773 0.0000
CYLINDER 4 1 16.8466 73.1773 0.0000

UNIT 10
COM='DIDO Basket Fuel Up'
CYLINDER 4 1 16.1926 73.1773 0.0000
HOLE 5 0.0000 0.0000 0.0000
HOLE 5 10.7950 0.0000 0.0000
HOLE 8 4.9493 2.8575 0.0000
HOLE 8 4.6024 3.3881 0.0000
HOLE 8 5.2354 2.2917 0.0000
HOLE 5 5.3975 9.3487 0.0000
HOLE 8 0.0000 5.7150 0.0000
HOLE 8 -0.6330 5.6798 0.0000
HOLE 8 0.6330 5.6798 0.0000
HOLE 5 -5.3975 9.3487 0.0000
HOLE 8 -4.9493 2.8575 0.0000
HOLE 8 -5.2354 2.2917 0.0000
HOLE 8 -4.6024 3.3881 0.0000
HOLE 5 -10.7950 0.0000 0.0000
HOLE 8 -4.9493 -2.8575 0.0000
HOLE 8 -4.6024 -3.3881 0.0000
HOLE 8 -5.2354 -2.2917 0.0000
HOLE 5 -5.3975 -9.3487 0.0000
HOLE 8 0.0000 -5.7150 0.0000
HOLE 8 0.6330 -5.6798 0.0000
HOLE 8 -0.6330 -5.6798 0.0000
HOLE 5 5.3975 -9.3487 0.0000
HOLE 8 4.9493 -2.8575 0.0000
HOLE 8 5.2354 -2.2917 0.0000
HOLE 8 4.6024 -3.3881 0.0000
CYLINDER 6 1 16.6688 73.1773 0.0000
CYLINDER 4 1 16.8466 73.1773 0.0000

UNIT 101
CON.'Hark II Fuel Plate'
CU1BOID 11 1 2P0.0916 2P3.6608 58.4200 0.0000
CUBOID 12 1 2P0.1016 2P3.8291 58.4200 0.0000
CUBOID 13 1 2P0.1916 2P3.9334 58.4200 0.0000

UNIT 102
COH='Mark II Fuel Cavity Material Replacement - Side Plate'
CUBOID 13 1 2P0.3175 2P3.9334 58.4200 0.0000

UNIT 103
COM='Mark II Fuel Water Gap to Side Plate'
CUBOID 13 1 2P0.0450 2P3.9334 58.4200 0.0000

UNIT 104
COMN 'Mark II Plate Bundle'
ARRAY 111 -3.4074 -3.9334 0.0000

UNIT 105
COM='Mark II Fuel Plate'
CUBOID 11 1 2P3.6608 2P0.0916 58.4200 0.0000
CUOID 12 1 2P3.8291 2P0.1016 58.4200 0.0000
CUBOID 13 1 2P3.9334 2P0.1916 58.4200 0.0000

UNIT 106
COM='Mark II Fuel Cavity Material Replacement - Side Plate'
CUBOID 13 1 2P3.9334 2P0.3175 58.4200 0.0000

UNIT 107
COM='Mark II Fuel Water Gap to Side Plate'
CUBOID 13 1 2P3.9334 2P0.0450 58.4200 0.0000

UNIT 108
CON='Mark II Plate Bundle'
ARRAY 112 -3.9334 -3.4074 0.0000

UNIT 109
COM= 'Mark II Tube 1 - Fuel Down Radial Shifted toward 0
CYLINDER 13 1 5.2388 73.0240 0.0000
HOLE 104 0.0000 0.0000 0.0000
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CYLINDER 6 1 5.55525 73.0240 0.0000
UNIT 111

COM= Mark II Tube 2 - Fuel Down Radial Shifted toward 180
CYLINDER 13 1 5.2388 73.0240 0.0000
HOLE 104 -0.0508 0.0000 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 013
COM='Mark II Tube 3 - Fuel Down Radial Shifted toward 240
CYLINDER 13 1 5.2388 73.0240 0.0000
HOLE 108 -0.0164 -0.0298 0.0000
CYLINDER 6 1 5055525 73.0240 0.0000

UNIT 115
COM=1'Mark II Tube 4 - Fuel Down Radial Shifted toward 300
CYLINDER 13 1 5.2388 73.0240 0.0000
MOLE 108 0.0104 -0.0298 0.0000
CYLINDER 6 1 5.55520 73.0240 0.0000

UNIT 117
COM='Mark II Tube 5 - Fuel Down Radial Shifted toward 0

CYLINDER 13 1 5.2388 73.0240 0.0000
MOLE 104 0.0508 0.0000 0.0000
CYLINDER 6 0 5.55525 73.0240 0.0000

UNIT 110
COMU 'Mark II Tube 6 - Fuel Down Radial Shifted toward 00
CYLINDER 13 1 5.2388 73.0240 0.0000
MOLE 100 0.0164 0.0298 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 121
COM='Mark II Tube 7 - Fuel Down Radial Shifted toward 120
CYLINDER 13 1 5.2388 73.0240 0.0000
HOLE 108 -0.0164 0.0298 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 201
COM= 'Mark III Fueled Annular Sections Tube I
Mark III Aluminum Inner
CYLINDER 23 1 2.0100 50.0750 0.0000
CYLINDER 22 1 2.911 50.0750 0.0000
Mark III Fuel Annulus 1
CYLINDER 23 1 3.0994 50.0750 0.0000
CYLINDER 22 1 3.1094 59.0750 0.0000
CYLINDER 21 1 3.2133 59.0750 0.0000
CYLINDER 22 1 3.2233 59.0750 0.0000
Mark III Fuel Annulus 2
CYLINDER 23 1 3.9218 59.0750 0.0000
CYLINDER 22 1 3.9318 59.0750 0.0000
CYLINDER 21 1 4.0357 59.0750 0.0000
CYLINDER 22 1 4.0457 59.0750 0.0000
Mark III Fuel Annulus 3
CYLINDER 23 1 4.7442 59.0750 0.0000
CYLINDER 22 1 4.7542 59.0750 0.0000
CYLINDER 21 1 4.8581 59.0750 0.0000
CYLINDER 22 1 4.8681 59.0750 0.0000
Mark III Aluminum Outer
CYLINDER 23 1 5.0700 59.0750 0.0000
CYLINDER 22 1 5.0799 59.0750 0.0000

UNIT 202
COM='Mark III Axial Clad Sections Tube 1
Mark III Aluminum Inner
CYLINDER 23 1 2.9100 0.0005 0.0000
CYLINDER 22 1 2.911 0.0005 0.0000
Mark III Clad Axial End Piece 1
CYLINDER 23 1 3 .004 0.0005 0.0000
CYLINDER 22 1 3.2233 0.0005 0.0000
Mark III Clad Axial End Piece 2
CYLINDER 23 1 3. 9218 0. 0005 0. 0000
CYLINDER 22 1 4.0457 0.0005 0.0000
Mark III Clad Axial End Piece 3
CYLINDER 23 1 4.7442 0.0005 0.0000
CYLINDER 22 1 4.8681 0.0005 0.0000
Mark III Aluminum Outer
CYLINDER 23 1 5.0700 0.0005 0.0000
CYLINDER 22 1 5.0799 0.0005 0.0000

UNIT 203
COM='Mark III Fuel Element Tube 1 '
CYLINDER 23 1 5.0800 50.0763 0.0000
HOLE 202 0.0000 0.0000 0.0000
HOLE 201 0.0000 0.0000 0.0006
HOLE 202 0.0000 0.0000 59. 0757

UNIT 204
COM='Mark III Basket Fuel Tube - Fuel Down Radial Shift toward 0 Deg'
CYLINDER 4 1 5.2578 73.0249 0.0000
HOLE 203 0.0000 0.0000 0.0000
CYLINDER 6 1 5.57510 73.0249 0.0000

UNIT 206
COM='Mark IIl Fueled Annular Sections Tube 2
Mark III Aluminum Inner
CYLINDER 23 1 2.9100 59.0750 0.0000
CYLINDER 22 1 2.911 59.0750 0.0000
Mark III Fuel Annulus 1
CYLINDER 23 1 3.0994 59.0750 0.0000
CYLINDER 22 1 3.1094 59.0750 0.0000
CYLINDER 21 1 3.2133 59.0750 0.0000
CYLINDER 22 1 3.2233 50.0750 0.0000
Mark I0 Fuel Annulus 2
CYLINDER 23 1 3.9218 59.0750 0.0000
CYLINDER 22 1 3.9318 59.0750 0.0000
CYLINDER 21 1 4.0357 59.0750 0.0000
CYLINDER 22 1 4.0457 59.0750 0.0000
Mark III Fuel Annulus 3
CYLINDER 23 1 4.7442 59.0750 0.0000
CYLINDER 22 1 4.7542 59.0750 0.0000
CYLINDER 21 1 4 .8581 59.0750 0.0000
C"Y LINDER 22 1 4 .8681 59.0750 0.0000
Mark III Aluminum Outer
CYLINDER 23 1 5.0700 59.0750 0.0000
CYLINDER 22 1 5.0799 59.0750 0.0000

UNIT 207
COM='Mark III Axial Clad Sections Tube 2
Mark III Aluminum Inner
CYLINDER 23 1 2.9100 0.0005 0.0000
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CYLINDER 22 1 2.911 0.0005 0.0000
Mark III Clad Axial End Piece 1
CYLINDER 23 1 3.0994 0.0005 0.0000
CYLINDER 22 1 3.2233 0.0005 0.0000
Mark III Clad Axial End Piece 2
CYLINDER 23 1 3.9218 0.0005 0.0000
CYLINDER 22 1 4.0457 0.0005 0.0000

* Mark III Clad Axial End Piece 3
CYLINDER 23 1 4.7442 0.0005 0.0000
CYLINDER 22 1 4.8681 0.0005 0.0000
Mark III Aluminum Outer
CYLINDER 23 1 5.0700 0.0005 0.0000
CYLINDER 22 1 5.0799 0.0005 0.0000

UNIT 208
COM='Mark III Fuel Element Tube 2'
CYLINDER 23 1 5.0800 59.0763 0.0000
HOLE 207 0.0000 0.0000 0.0000
HOLE 206 0.0000 0.0000 0.0006
HOLE 207 0.0000 0.0000 59.0757

IJN1T 209
COM=-Mark III Basket Fuel Tube - Fuel Down Radial
CYLINDER 4 1 5.2578 73.0249 0.0000
HOLE 208 -0.1777 0.0000 0.0000
CYLINDER 6 1 5.57510 73.0249 0.0000

UNIT 211
COM= 'Mark III Fueled Annular Sections Tube
Mark III Aluminum Inner
CYLINDER 23 1 2.9100 59.0750 0.0000
CYLINDER 22 1 2.911 59.0750 0.0000
Mark III Fuel Annulus 1
CYLINDER 23 1 3.0994 59.0750 0.0000
CYLINDER 22 1 3.1094 S9.07S0 0.0000
CYLINDER 21 1 3.2133 59.0750 0.0000
CYLINDER 22 1 3.2233 09.0750 0.0000
Mark III Fuel Annulus 2
CYLINDER 23 1 3.9218 19.0750 0.0000
CYLINDER 22 1 3.9318 59.0750 0.0000
CYLINDER 21 1 4 .0357 59.0750 0.0000
CYLINDER 22 1 4.0457 59.0750 0.0000
Mark III Fuel Annulus 3
CYLINDER 23 1 4.7442 59.0750 0.0000
CYLINDER 22 1 4.7542 59.0750 0.0000
CYLINDER 21 1 4.8581 59.0750 0.0000
CYLINDER 22 1 4.8681 59.0750 0.0000
Mark III Aluminum Outer
CYLINDER 23 1 5.0700 59.0750 0.0000
CYLINDER 22 1 5.0799 59.0750 0.0000

UNIT 212
COM= 'Mark III Axial Clad Sections Tube 3
Mark III Aluminum Inner
CYLINDER 23 1 2.9100 0.0005 0.0000
CYLINDER 22 1 2.911 0.0005 0.0000

' Mark Ili Clad Axial End Piece 1
CYLINDER 23 1 3.0994 0.0005 0.0000
CYLINDER 22 1 3.2233 0 . 0000 0 .0000
Mark III Clad Axial End Piece 2
CYLINDER 23 1 3.9218 0.0005 0.0000
CYLINDER 22 1 4.0457 0.0005 0.0000
Mark III Clad Axial End Piece 3
CYLINDER 23 1 4.7442 0.0005 0.0000
CYLINDER 22 1 4.86081 0 .0005 0A.000

, Mark III Aluminum Outer
CYLINDER 23 1 5.0700 0.0005 0.0000
CYLINDER 22 1 5.0799 0.0005 0.0000

UNIT 213
COM='Mark III Fuel Element Tube 3'
CYLINDER 23 1 5.0800 59.0763 0.0000
HOLE 212 0.0000 0.0000 0.0000
HOLE 211 0 .0000 0 .0000 0.0006
HOLE 212 0.0000 0.0000 59.0757

UNIT 214
COM=-Mark III Basket Fuel Tube - Fuel Down Radial
CYLINDER 4 1 5.2578 73.0249 0.0000
HOLE 213 -0.0889 -0.1539 0.0000
CYLINDER 6 1 5.57510 73.0249 0.0000

UNIT 216
COM=%Mark III Fueled Annular Sections Tube
Mark III Aluminum Inner
CYLINDER 23 1 2.9100 59.0750 0.0000
CYLINDER 22 1 2.911 59.0750 0.0000
Mark III Fuel Annulus 1
CYLINDER 23 1 3.0994 59.0750 0.0000
CYLINDER 22 1 3. 1094 59.0750 0.0000
CYLINDER 21 1 3.2133 59.0750 0.0000
CYLINDER 22 1 3.2233 59.0750 0.000
Mark III Fuel Annulus 2
CYLINDER 23 1 3.9218 59.0750 0.0000
CYLINDER 22 1 3.9318 59.0750 0.0000
CYLINDER 21 1 4.0307 59.0750 0.0000
CYLINDER 22 1 4.0457 59.0750 0.0000
Mark III Fuel Annulus 3
CYLINDER 23 1 4.7442 59.0750 0.0000
CYLINDER 22 1 4.7542 59.0750 0.0000
CYLINDER 21 1 4:.8581 59.0750 0.0000
CYLINDER 22 1 4.8681 59.0750 0.0000
Mark III Aluminum Outer
CYLINDER 23 0 5.0700 59.0750 0.0000
CYLINDER 22 1 5.0799 59.0750 0.0000

UNIT 217
COM='Mark III Axial Clad Sections Tube 4
Mark III Aluminum Inner
CYLINDER 23 1 2.9100 0.0005 0.0000
CYLINDER 22 1 2.911 0.0005 0.0000
Mark III Clad Axial End Piece I
CYLINDER 23 1 3.0994 0.0005 0.0000
CYLINDER 23 1 3.2233 0.0005 0.0000
Mark III Clad Axcal End Piece 2
CYLINDER 23 1 3.9218 0.0005 0.0000
CYLINDER 22 1 4.0457 0.0005 0.0000
Mark III Clad Axial End Piece 3
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CYLINDER 23 1 4 .7442 0.0005 0.0000
CYLINDER 22 1 4.8681 0.0005 0.0000
Mark III Aluminum Outer
CYLINDER 23 1 5.0700 0.0005 0.0000
CYLINDER 22 1 5 .0799 0.0005 0.0000

UNIT 218
COM='Mark III Fuel Element Tube 4'
CYLINDER 23 1 5.0800 59.0763 0.0000
HOLE 217 0.0000 0.0000 0.0000
HOLE 216 0.0000 0.0000 0.0006
HOLE 217 0.0000 0.0000 59.0757

UNIT 219
COM='Mark III Basket Fuel Tube - Fuel Down Radial
CYLINDER 4 1 5.2578 73.0249 0.0000
MOLE 218 0.0889 -0.1539 0.0000
CYLINDER ; 1 5.57510 73.0249 0.0000

UNIT 221
COM='Mark III Fueled Annular Sections Tube
Mark III Aluminum Inner
CYLINDER 23 1 2.9100 59.0750 0.0000
CYLINDER 22 1 2.911 59.0750 0.0000
Mark III Fuel Annulus 1
CYLINDER 23 1 3.0994 59.0750 0.0000
CYLINDER 22 1 3.1094 59.0750 0.0000
CYLINDER 21 1 3.2133 59.0750 0.0000
CYLINDER 22 1 3.2233 59.0750 0.0000
Mark III Fuel Annulus 2
CYLINDER 23 1 3.9218 59.0750 0.0000
CYLINDER 22 1 3.9318 59.0750 0.0000
CYLINDER 21 1 4.0357 59.0750 0.0000
CYLINDER 22 1 4.0457 59.0750 0.0000
Mark III Fuel Annulus 3
CYLINDER 23 1 4.7442 59.0750 0.0000
CYLINDER 22 1 4'.7542 59.0750 0.0000
CYLINDER 21 1 4 .8581 59.0750 0.0000
CYLINDER 22 1 4 .981 59.0750 0.0000
Mark III Aluminum Outer
CYLINDER 23 1 5.0700 59.0750 0.0000
CYLINDER 22 1 5.0799 59.0750 0.0000

UNIT 222
COM-'Mark III Axial Clad Sections Tube 5
Mark III Aluminum Inner
CYLINDER 23 1 2.9100 0.0005 0.0000
CYLINDER 22 1 2.911 0.0005 0.0000
Mark III Clad Axial End Piece I
CYLINDER 23 1 3.0994 0.0005 0.0000
CYLINDER 22 1 3.2233 0.0005 0.0000
Mark III Clad Axial End Piece 2
CYLINDER 23 1 3.9218 0.0005 0.0000
CYLINDER 22 1 4.0457 0.0005 0.0000
Mark III Clad Axial End Piece 3
CYLINDER 23 1 4.7442 0.0005 0.0000
CYLINDER 22 1 4.8681 0.0005 0.0000
Mark II0 Aluminum Outer
CYLINDER 23 1 5.0700 0.0005 0.0000
CYLINDER 22 1 5.0799 0.0005 0.0000

UNIT 223
COM='Mark III Fuel Element Tube 5'
CYLINDER 23 1 5.0800 59.0763 0.0000
HOLE 222 0.0000 0.0000 0.0000
MOLE 221 0.0000 0.0000 0.0006
HOLE 222 0. 0000 0. 0000 59. 0757

UNIT 224
COM='Mark III Basket Fuel Tube - Fuel Down Radial
CYLINDER 4 1 5.2578 73.0249 0.0000
MOLE 223 0.1777 0.0000 0. 0000
CYLINDER 6 1 5.57510 73.0249 0.0000

UNIT 226
COM='Mark III Fueled Annular Sections Tube
Marl III Aluminue Inner
CYLINDER 23 1 2.9100 59.0750 0.0000
CYLINDER 22 1 2.911 59.0750 0.0000
Mark III Fuel Annulus 1
CYLINDER 23 1 3.0994 59.0750 0.0000
CYLINDER 22 1 3.1094 59.0750 0.0000
CYLINDER 21 1 3.2133 99.0750 0.0000
CYLINDER 22 1 3.2233 59.0750 0.0000
Mark III Fuel Annulus 2
CYLINDER 23 1 3.9218 59.0750 0.0000
CYLINDER 22 1 3.9318 59.A750 0.0000
CYLINDER 21 1 4.0357 59.0750 0.0000
CYLINDER 22 1 4.0457 59.0750 0.0000
Mark III Fuel Annulus 3
CYLINDER 23 1 4.7442 59.0750 0.0000
CYLINDER 22 1 4.7542 59.0750 0.0000
CYLINDER 21 1 4.8581 59.0750 0.0000
CYLINDER 22 1 4 .8681 59.0750 0.0000
Mark III Aluminum Outer
CYLINDER 23 1 5.0700 59.0750 0.0000
CYLINDER 22 1 5.0799 59.0750 0.0000

UNIT 227
COM='Mark III Axial Clad Sections Tube 6
Mark III Aluminum Inner
CYLINDER 23 1 2.9100 0.0005 0.0000
CYLINDER 22 1 2.911 0.0005 0.0000
Mark III Clad Axial End Piece 1
CYLINDER 23 1 3.0994 0.0005 0.0000
CYLINDER 22 1 3.2233 0.0005 0.0000
Mark III Clad Axial End Piece 2
CYLINDER 23 1 3 .9218 0.0005 0.0000
CYLINDER 22 1 4.0457 0.0005 0.0000
Mark III Clad Axial End Piece 3
CYLINDER 23 1 4.7442 0.0005 0.0000
CYLINDER 22 1 4.0801 0 .0005 0.0000

Mark III Aluminum Outer
CYLINIDER 23 1 5 00700 0. 0005 0.0000
CY"LI NDER 22 1 5.0799 0.0005 0.0000

UNIT 220
COMm'Mark III Fuel Element Tube 6'
CYLINDER 23 1 5.0800 59.0763 0.0000

0
Shift toward 300 Deg'

Shift toward 0 Deg'

6 '

0
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HOLE 227 0. 0000 0 .0000 0.0000
HOLE 226 0.0000 0.0000 0.0006
HOLE 227 0.0000 0.0000 59.0757

UNIT 229
COM='Mark III Basket Fuel Tube - Fuel Down Radial Shift
CYLINDER 4 1 5.2578 73.0249 0.0000
HOLE 228 0.0889 0.1539 0.0000
CYLINDER 6 1 5.57510 73.0249 0.0000

UNIT 231
COM=-Mark III Fueled Annular Sections Tube 7'
Mark III Aluminum Inner
CYLINDER 23 1 2.9100 59.0750 0.0000
CYLINDER 22 1 2.911 59.0750 0.0000
Mark III Fuel Annulus 1
CYLINDER 23 1 3.0994 59.0750 0.0000
CYLINDER 22 1 3.1094 59.0750 0.0000
CYLINDER 21 1 3.2133 59.0750 0.0000
CYLINDER 22 1 3.2233 59.0750 0.0000
Mark III Fuel Annulus 2
CYLINDER 23 1 3.9218 59.0750 0.0000
CYLINDER 22 1 3.9318 59.0750 0.0000
CYLINDER 21 1 4.0357 59.0750 0.0000
CYLINDER 22 1 4 .0457 59.0750 0.0000
Mark III Fuel Annulus 3
CYLINDER 23 1 4 .7442 59.0750 0.0000
CYLINDER 22 1 4.7542 59.0750 0.0000
CYLINDER 21 1 4.8581 59.0750 0.0000
CYLINDER 22 1 4.8681 59.0750 0.0000
Mark III Aluminum Outer
CYLINDER 23 1 5.0700 59.0750 0.0000
CYLINDER 22 1 5.0799 59.0750 0.0000

UNIT 232
COM= 'Mark III Axial Clad Sections Tube 7
Mark III Aluminum Inner
CYLINDER 23 1 2.9100 0.0005 0.0000
CYLINDER 22 1 2.911 0.0005 0.0000
Mark III Clad Axial End Psece 1
CYLINDER 23 1 3.0994 0.0005 0.0000
CYLINDER 22 1 3.2233 0.0005 0.0000
Mark III Clad Axial End Piece 2
CYLINDER 23 1 3.9218 0.0005 0.0000
CYLINDER 22 1 4.0457 0.0005 0.0000
Mark III Clad Axial End Piece 3
CYLINDER 23 1 4.7442 0.0005 0.0000
CYLINDER 22 1 4 .8681 0.0005 0.0000
Mark III Alusinu. Outer
CYLINDER 23 1 5.0700 0.0005 0.0000
CYLINDER 22 1 5.0799 0.0005 0.0000

UNIT 233
COM='Mark III Fuel Element Tube 7'
CYLINDER 23 1 5.0800 59.0763 0.0000
HOLE 232 0.0000 0.0000 0.0000
HOLE 231 0.0000 0.0000 0.0006
HOLE 232 0.0000 0.0000 59.0757

UNIT 234
COM='Mark III Basket Fuel Tube - Fuel Down Radial Shift
CYLINDER 4 1 5.2578 73 .0249 0.0000
HOLE 233 -0.0889 0.1539 0.0000
CYLINDER 6 1 5.57510 73.0249 0.0000

UNIT 301
CO= '0DIDO Fueled Annular Sections ANSTO Tube 1 Loose'
DIDO Fuel Annulus 1
CYLINDER 3 1 3.0300 58.7500 0.0000 ORIGIN 0.0000
CYLINDER 2 1 3.0550 58.7500 0.0000 ORIGIN 0.0000
CYLINDER 1 1 3.1350 58.7500 0.0000 ORIGIN 0.0000
CYLINDER 2 1 3 .1600 58 . 7500 0. 0000 ORIGIN 0. 0000
DDOD Fuel Annulus 2
CYLINDER 3 1 3.5300 58.7500 0.0000 ORIGIN 0.0000
CYLINDER 2 1 3.5550 58.7500 0.0000 ORIGIN 0.000
CYLINDER 1 1 3.6350 58.7500 0.0000 ORIGIN 0.0000
CYLINDER 2 1 3.6600 581. 7500 0.0000 ORIGIN 0.0000
DIDO Fuel Annulus 3
CYLINDER 3 1 4 .0300 58 .7500 0 .0000 ORIGIN 0. 0000
CYLINDER 2 1 4.0550 58.7500 0.0000 ORIGIN 0.0000
CYLINDER 1 1 4. 1350 58 .7500 0 . 0000 ORIGIN 0 .0000
CYLINDER 2 1 4. 1600 58 .7500 0 . 0000 ORIGIN 0 . 0000
DIDO Fuel Annulus 4
CYLINDER 3 1 4 .5300 58. 7500 0. 0000
CYLINDER 2 1 4.5550 58.7500 0.0000
CYLINDER 1 1 4.6350 58.7500 0.0000
CYLINDER 2 0 4 .6599 58.7500 0.0000

UN4IT 302
COM='D1DO Axial Clad Sections ANSTO Tube 0 Loose'
DIDO Clad Axial End Piece 1
CYLINDER 3 1 3.0300 1.3750 0.0000 ORIGIN 0.0000
CYLINDER 2 1 3. 1600 1.3750 0.0000 ORGIN 0.0000
DIDO Clad Axial End Piece 2
CYLINDER 3 1 3 .5300 1 .3750 0. 0000 ORIGIN 0 . 0000
CYLINDER 2 1 3.0600 1.3750 0.0000 ORIGIN 0.0000
DIDO Clad Axial End Piece 3
CYLINDER 3 1 4 . 0300 1.3750 0.0000 ORIGIN 0.0000
CYLINDER 2 1 4.1 600 1 .3750 0.0000 ORIGIN 0.0000
DIDO Clad Axial End Piece 4
CYLINDER 3 1 4.5300 1 .3750 0.0000
CYLINDER 2 1 4.6599 1.3750 0.0000

UNIT 303
COMTuDIDO Fuel Element ANSTO Tube 1'
CYLINDER 3 1 5.0800 61.5000 0.0000
HOLE 302 0 .0 000 0 .0 000 0.0000
HOLE 301 0.0000 0.0000 1.3750
HOLE 302 0.0000 0.0000 60.1250

UNIT 304
COM='ANSTO Basket DIDO Fuel Tube - Fuel Down'
CYLINDER 4 1 5. 2578 73. 0249 0 .0 000HOLE 303 0.0000 0.0000 0.0000

CYLINDER 6 1 5.57510 73.0249 0.0000

toward 60 Deg'

toward 120 Deg'

0 .0000
0.0000
0.0000

0.0000

0. 0000
0.0000
0.0000

0 .0000
0.0000
0.0000
0.0000

0 .0000
0.0000

0.0000
0 .0000

0.0000
0.0000

UNIT 30
COM='Mark II Fuel Plate With Can'
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CUBOID 11 1 2P0.0916 2P3.6608 58.4200 0.0000
CUBOID 12 1 2P0.1016 2P3.8291 58.4200 0.0000
CUBOID 10 1 2P0.2200 2P3.8311 58.4200 0.0000

UNIT 306
COM='Mark II Plate Bundle With Can'
ARRAY 311 -3.0869 -3.8311 0.0000

UNIT 307
COM='Mark II Fuel Plate With Can'
CUBOID 11 1 2P3.6608 2P0.0916 58.4200 0.0000
CUBOID 12 1 2P3.8291 2P0.1016 58.4200 0.0000
C 1BOID 00 1 2P3.9334 2P0.2070 58.4200 0.0000

UNIT 308
COM='Mark II Plate Bundle With Can'
ARPAY 312 -3.9334 -2.8500 0.0000

UNIT 309
COM= 'Mark II Tube I - Fuel Down - In DFC - Radial Centel
CYLINDER 10 1 4.9200 70.0000 0.0000
MOLE 306 0.0000 0.0000 0.0000
CYLINDER 7 1 5.0800 70.0000 0.0000
CYLINDER 4 1 5.2388 73.0240 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 310
COM='Mark II Tube 1 - Fuel Down - In DFC - Radial Centez
CYLINDER 10 1 4.9200 70.0000 0.0000
HOLE 308 0.0000 0.0000 0.0000
CYLINDER 7 1 5.0800 70.0000 0.0000
CYLINDER 4 1 5.2388 73.0240 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UI4IT 311
COM='Mark III Fuel Plate'
CUBOID 21 1 2P0.0735 2P3.0000 58.4200 0.0000
CUBOID 23 1 2P0.3875 2P3.0010 58.4200 0.0000

UNIT 312
COM='Mark III Plate Bundle'
ARRAY 321 -3.8750 -3.0000 0.0000

UNIT 313
COM='Mar- III Fuel Plate'
CUBOID 21 1 2P3.0000 2P0.0735 58.4200 0.0000
CUBOID 23 1 2P3.0010 2P0.3875 58.4200 0.0000

UNIT 314
COM= 'Mark III Plate Bundle'
ARRAY 322 -3.0000 -3.8750 0.0000

UNIT 310
COM='Mark III Tube 0 - Fuel DoWn - In DFC - Radial Cent
CYLINDER 10 1 4.9200 70.0000 0.0000
MOLE 312 0.0000 0.0000 0.0000
CYLINDER 7 1 5.0800 70.0000 0.0000
CYLINDER 4 1 5.2388 73.0240 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 310
COM3'DIDO Fueled Annular Sections A14STO Tube 1 Loose'
DIDO Fuel Annulus 1
CYLINDER 10 1 3.0300 58.7500 0.0000 ORIGIN 0.0000
CYLINDER 2 1 3.0550 58.7500 0.0000 ORIGIN 0.0000
CYLINDER 1 1 3.1350 58.7500 0.0000 ORIGIN 0.0000
CYLINDER 2 1 3.1600 58.7500 0.0000 ORIGIN 0.0000
DODD Fuel Annulus 2
CYLINDER 10 1 3.5300 58.7500 0.0000 ORIGIN 0.0000
CYLINDER 2 1 3.5550 58.7500 0.0000 ORIGIN 0.0000
CYLINDER 1 1 3.6350 58.7500 0.0000 ORIGIN 0.0000
CYLINDER 2 1 3.6600 58.7500 0.0000 ORIGIN 0.0000
DIDO Fuel AnnuluS 3
CYLIN4DER 10 1 4.0300 58.7500 0.0000 ORIGIN 0.0000
CYLINDER 2 1 4.0550 58.7500 0.0000 ORIGIN 0.0000
CYLINDER 1 1 4.1350 58 .7500 0 .0000 ORIGIN 0 .0000
CYLINDER 2 1 4.1600 58.7500 0.0000 ORIGIN 0.0000
DIDo Fuel Annulus 4
CYLINDER 10 1 4.5300 58.7500 0.0000
CYLINDER 2 1 4.5550 58.7500 0.0000
CYLINDER 1 1 4.6350 58.7500 0.0000
CYLINDER 2 1 4.6599 58.7500 0.0000

January 2015

red'

red'

ered'

0.0000
0.0000
0.0000
0 . 0000

0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000
0. 0000

UNIT 317
COM=-'DIDO Axial Clad Sections ANSTO Tube 1 Loose'
DIDO Clad Axial End Piece 1
CYLIINDER 10 1 3.0300 1.3750 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.1600 1.3750 0.0000 ORIGIN 0.0000 0.0000
DIDO Clad Axial End Piece 2
CYLINDER 10 1 3.5300 1.3750 0.0000 ORIGIN 0.0000 0.0000
CYLINDER 2 1 3.6600 1.3750 0.0000 ORIGIN 0.0000 0.0000
DIDo Clad Axial End Piece 3
CYLINDER 10 1 4.0300 1.3750 0.0000 ORIGIN 0.0000 0.0000
CYLI NDER 2 1 4.1600 1.3750 0.0000 ORIGIN 0.0000 0.0000
DIDO Clad Axial End Piece 4
CYLINDER 10 1 4.5300 1.3750 0.0000
CYLINDER 2 1 4.6599 1.3750 0.0000

UNIT 318
COM='DIDO Fuel Element ANSTO Tube 1'
CYLINDER 10 1 4.9200 70.0000 0.0000
HOLE 317 0.0000 0.0000 0.0000
HOLE 316 0.0000 0.0000 1.3750
HOLE 317 0.0000 0.0000 00.1250
CYLINDER 7 1 5.0800 70.0000 0.0000

UNIT 319
COM='ANSTO Basket DIDO Fuel Tube - Fuel Down'
CYLINDER 4 1 5.2578 73.0249 0.0000
HOLE 318 0.0000 0.0000 0.0000
CYLINDER 6 1 5.57510 73.0249 0.0000

UNIT 320
COM='Empty ANSTO Basket Tube'
CY'LINDER 4 1 5.2578 73.0249 0.0000
CYLINDER 6 1 5.5751 73.0249 0.0000

UNIT 321
COM='Mark II Fuel Plate Cut 7 cm'
CUBOID 11 1 2P0.0916 2P3.-608 51.4200 0.0000
CUBOID 12 1 2P0.1016 2P3.8291 51.4200 0.0000
CUBOID 13 1 2P0.2450 2P3.9334 51.4200 0.0000
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UNIT 322

COM= Mark II Plate Bundle Cut 7 Cm'
ARRAY 313 -3.4074 -3.9334 0.0000

UNIT 323
COM= 'Mark II Fuel Plate Cut 7 cm'
CUBOID 11 1 2P3.6608 2P0.0916 51.4200 0.0000
CUBOID 12 1 2P3.8291 2P0.1016 51.4200 0.0000
CUROID 13 1 2P3.93-4 2P0.2450 51.4200 0.0000

UNIT 324
COM='Mark II Plate Bundle Cut 7 cm'
ARRAY 314 -3.9334 -3.4074 0.0000

UNIT 325
COM= lark II Tube 1 - Fuel Down - Cut 7 cm - Radial Cente,
CYLINDER 4 1 5.2388 73.0240 0.0000
HOLE 322 0 .0 000 0 .0 000 0 .0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 326
COM=-Mark II Tube 1 - Fuel Down - Cut 7 cm - Radial Cente,
CYLINDER 4 1 5.2388 73.0240 0.0000
SIOLE 324 0.0000 0.0000 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 327
COM= Mark II Fuel Plate With Can - Cut'
CTUBOID 11 1 2P0.0916 2P3.6608 29.2100 0.0000
CIJBOID 12 1 2P0.1016 2P3.8291 29.2100 0.0000
CUBOID 10 1 2P0.1100 2P3.8311 29.2100 0.0000

UNIT 328
COM='Mark II Plate Bundle With Can - Cut'
ARRAY 315 -3.0800 -3.8311 0.0000

UNIT 320
COM='Mark II Fuel Plate With Can'
CUOID 11 1 2P3.6608 2P0.0916 51.4200 0.0000
CUBOID 12 1 2P3.8291 2P0.1016 51.4200 0.0000
CUBOID 10 1 2P3.9334 2P0.2070 51.4200 0.0000

UNIT 330
COM='Mark II Plate Bundle With Can - Cut'
ARRAY 316 -3.9334 -2.8500 0.0000

UNIT 331
COM='Mark II Tube 1 - Fuel Down - In DFC - Cut - Radial Ce
CYLINDER 10 1 4.9200 70.0000 0.0000
HOLE 328 0.0000 0.0000 0.0000
CYLINDER 7 1 5.0800 70.0000 0.0000
CYLINDER 4 1 5.2388 73.0240 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 332
COM='Mark II Tube 1 - Fuel Down - In DFC - Cut - Radial Ce
CYLINDER 10 1 4.9200 70.0000 0.0000
NOLE 330 0.0000 0.0000 0.0000
CYLINDER 7 1 5 .0800 70 .0000 0 .0000
CYLINDER 4 1 5.2308 73.0240 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 333
COM='Mark II Fuel Plate'
CUBOID 11 1 2P0.0916 2P3.6608 58.4200 0.0000
CUBOID 12 1 2P0.1016 2P3.8291 58.4200 0.0000
CUBOID 13 1 2P0.2668 2P3.8311 58.4200 0.0000

UNIT 334
COM-'Mark II Left Outer Fuel Plate'
CU3OI D I1 1 2P0.0916 2P3.6608 58.4200 0.0000
CUBO I D 12 1 2F0.1016 2P3.8291 58.4200 0.0000
CUBOID 13 1 0.2668 -0.1016 223.8311 58.4200 0.0000

UNIT 335
COM='Mark II Right Outer Fuel Plate'
CUBOID 11 1 2P0.0916 2P3.6608 58.4200 0.0000
CUBOID 12 1 2P0,1016 2P3.8291 58.4200 0.0000
CUBOID 13 1 0.1016 -0.2668 2P3.8311 58.4200 0.0000

U14IT 336
COM='Mark II Plate Bundle'
ARRAY 317 -3.5700 -3.8311 0.0000

January 2015

red'

red'

entered'

entered'

UNIT 337
COM='Mark III Left Fuel Plate'
CUBOID 21 1 2P0.0735 2P3.0000 58.4200 0.0000
CUBOID 23 1 0.4685 -0.0735 2P3.0010 58.4200 0.0000

N4IT 338
COMu'Mark III Right Fuel Plate'
CUBOID 21 1 2P0.0735 2P3.0000 58.4200 0.0000
CUBOID 23 1 0.0735 -0.4685 2P3.0010 58.4200 0.0000

UNIT 339
COM='Mark III Fuel Plate'
CIOBOID 21 1 2P0.0735 2P3.0000 58.4200 0.0000
CIBOEID 23 1 2P0.4685 2P3.0010 58.4200 0.0000

UNIT 340
COM='Mark III Plate Bundle'
ARFRAY 319 -4.2900 -3.0000 0.0000

UNIT 341
COM='Mark III Tube 0 - Fuel Down Radial Centered'
CYLINDER 4 1 5.2388 73.0240 0.0000
HOLE 340 0.0000 0.0000 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 342
COM='Mark III Tube 2 - Fuel Down Shifted Toward 180
CYLINDER 4 1 5.2388 73.0240 0.0000
HOLE 340 -0.0012 0.0000 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 343
COM='Mark III Tube 3 - Fuel Down Shifted Toward 240
CYLINDER 4 1 5.2388 73.0240 0.0000
HOLE 340 0.0000 -0.0005 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 344
COM='Mark III Tube 4 - Fuel Down Shifted Toward 300
CYLINDER 4 1 5.2388 73.0240 0.0000
HOLE 340 0.0000 -0.0005 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 345
COM-'Mark III Tube 5 - Fuel Down Shifted Toward 0'

0'
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CYLINDER 4 1 5.2388 73.0240 0.0000
HOLE 340 0.0012 0.0000 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 346
COM='Mark III Tube 6 - Fuel Down Shifted Toward 60'
CY LINDER 4 1 5.2388 73.0240 0.0000
HOLE 340 0.0000 0. 0005 0 .0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 347
COM='Mark III Tube 7 - Fuel Down Shifted Toward 120'
CYLINDER 4 1 5.2388 73. 0240 0.0000
HOLE 340 0.0000 0.0005 0.0000
CYLINDER 6 1 5.5552S 73.0240 0.0000

UNIT 348
COM='Mark II Tube 1 - Fuel Down Radial Centered'
CYLINDER 4 1 5.2388 73.0240 0.0000
HOLE 336 0.0000 0.0000 0.0000
CYLI NDER 6 1 5.55525 73.0240 0.0000

UNIT 349
COM='Mark II Tube 2 - Fuel Down Shifted Toward 180'
CYLINDER 4 1 5.2388 73.0240 0.0000
HOLE 336 0.0000 0.0000 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 350
COM='Mark II Tube 3 - Fuel Down Shifted Toward 240'

CYLINDER 4 1 5.2388 73.0240 0.0000
HOLE 336 0.0800 0.0000 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 351
COM='Mark II Tube 4 - Fuel Down Shifted Toward 300'
CYLINDER 4 1 5.2388 73.0240 0.0000
HOLE 336 0.0000 0.0000 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 352
COM='Mark II Tube 5 Fuel Down Shifted Toward 0'
CYLINDER 4 1 5.2388 73.0240 0.0000
HOLE 336 0.0000 0.0000 0O000E
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 353
COM='Mark II Tube 6 - Fuel Down Shifted Toward 60'
CYLINDER 4 1 5.2388 73.0240 0.0000
HOLE 336 0.0000 0.0000 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 354
COM='Mark II Tube 7 Fuel Down Shifted Toward 120'
CYLINDER 4 1 5.2388 73.0240 0.0000
HOLE 336 0.0000 0.0000 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000

UNIT 401
COM= 'ANSTO Basket Fuel Down'
CYLINDER 4 1 16.7260 73.0249 0.0000
HOLE 348 0.0000 0.0000 0.0000
HOLE 349 11.1506 0.0000 0.0000
HOLE 350 5.5753 9.6567 0.0000
HOLE 351 -5.5753 9.6567 0.0000
HOLE 352 -11.1506 0.0000 0.0000
HOLE 353 -5.5753 -9.6567 0.0000
HOLE 354 5.5753 -9.6567 0.0000
CYLINDER 4 1 16.8466 73.0249 0.0000

UNIT 402
COM='ANSTO Basket Bottom Plate Hole'
CYLINDER 4 1 1.27 1.2172 0.0000

UNIT 403
COM='Basket Bottom Plate
CYLINDER 6 1 16.8466 1.2172 0.0000
HOLE 402 0.0000 0.0000 0.0000
HOLE 402 11.1125 0.0000 0.0000
HOLE 402 5.5563 9.8237 0.0000
HOLE 402 -5.503 9.6237 0.0000
HOLE 402 -11.1125 0.0000 0.0000
HOLE 402 -5.5563 -9.6237 0.0000
HOLE 402 5.5562 -9.6237 0.0000

UNIT 404
COm= 'Cask Cavity
CYLINDER 4 1 16.9863 446.6844 0.0000
HOLE 7 0.0000 0.0000 0.0001
HOLE 10 0.0000 0.0000 1.2700
HOLE 7 0.0000 0.000 74.4475
HOLE 9 0.0000 0.0000 75.7174
HOLE 7 0. 0000 0 .0000 148. 8949
HOLE 10 0.0000 0.0000 150.1648
HOLE 7 0.0000 0.0000 223.3423
HOLE 9 0.0000 0.0000 224.6122
HOLE 7 0.0000 0.0000 297.7897
HOLE 10 0.0000 0.0000 290.0596
HOLE 403 0.0000 0.0000 372.2371
HOLE 401 0.0000 0.0000 373.4548

UNIT 405
COM='Cask Shield Radial Configuration'
CYLINDER 4 1 16.9863 446.6844 0.0000
HOLE 404 0.00000 0.0000 0.0000
CYLINDER 8 1 18.9103 446.6844 0.0000
CYLINDER 5 1 33.4645 446.6844 0.0000
CYLINDER 8 1 36.5189 446.6844 0.0000
CYLINDER 9 1 49.2189 446.6844 0.0000
CYLINDER 8 1 49.8183 446.6844 0.0000
CIUOOID 9 1 4P49.8183 446.6844 0.0000

UNIT 406
COM= 'LWT Lid
CYLINDER 8 1 36.5189 28.5750 0.5994
CYLI NDER 9 1 49.8183 28.5750 0.5994
CYLINDER 8 1 49.8183 28.5750 0.0000
CUBOID 9 1 4P49.8183 28.5750 0.0000

UNIT 497
COM= 'LWT Bottom Weldment
CY LINDER 5 1 26.3525 16.5100 8.8900
CYLINDER 8 1 3L.5189 26 .0706 0.0000
CYLINDER 9 1 49.8183 26.0706 0.0000
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CYLIND ER 8 1 49.8183 26.6700 0.0000
CUBOID 9 1 4P49.8183 26.6700 0.0000

Global UNIT 408
COM= 'LWT Cask -
ARRAY 401 -49.8183 -49.8183 0.0000

END GEOM

READ ARRAY
ARA= 11 NUX=18 Nry.=1i NUZ=1 FILL 102 103 14R101 103 102 E
ARA=12 7•UX= 1 NUY= 18 NUZ=l FILL 106 107 14R105 107 106 E
ARA= 311 NUX= 14 9U"Y0=1 NUZ=1 FILL 14R305 END FILL
ARA=312 NUX=l N-=UY-14 NUZ=1 FILL 14R307 END FILL
ARA= 313 NUX=14 NUY= I NUZ=l FILL 14R321 END FILL
ARA=314 NUX=1 NUY=14 NUZ= 1 FILL 14R323 END FILL
ARA= 31R5 NX-=28 N9Y = 1 NUZ= I FILL 28R327 END FILL
ARA=3186 N0X=1 NUY= 14 NUZ=I FILL 14R329 END FILL
ARA=317 NUX==14 NU1Y =1 NUZ=I, FILL 334 12R333 335 END FILL
ARA=319 NUX=10 NUY= I NUZ=l FILL 337 8R339 338 END FILL
ARA=320 NDX=l NTUY= 10 NUZ=I FILL IOR341 END FILL
ARA=321 NIX=l 0 NUY=I NUZ=I, FILL 10R311 END FILL
ARA=322 NDX=l N9Y= 10 NUZ= 1 FILL IOR313 END FILL
ARA=401 NU`X =I NUY=1 NUZ=3 FILL 407 405 406 END FILL
END ARRAY

READ BOUNDS ALL=MIRROR END BOUNDS

READ PLOT
PLT=nO
TTL='X-Y PLOT OF CENTER ELEMENT - FUEL ELEVATION'
SCR=YES PIC=MAT LPI=10
UAX=1.0 VDN=-. 0 NAX=1500
X UL=-5.4 YUL=5.4 ZUL=57.4
XLR=5.4 YLR=-5.4 ZLR=57.4 END
TTL- X-0 PLOT OF BASKET - FUEL ELEVATION'
SCR=YES PIC=MAT LPI=l0
UAx=-1.0 VDN=-I.0 NAX=1500
XUL=-17.0 YUL=17.0 ZUL=57.4
XLR=17.0 YLR=-17.0 ZLR=57.4 END
TTL= X-X PLOT OF CASK - FUEL ELEVATION'
SCR=YES PIC=MAT LPI=1I0
UAX=1.0 VDN=-l.0 NAX=100
XUL=-49.8 YUL=49.8 ZUL=577.4
XLR=49.8 YLR=-49.8 ZLR=57.4 END
TTL= X-Z PLOT OF BOTTOM BASKET - CENTER FUEL ELEMENT CROSS SECTION'
SCR=YES PIC=MAT LPI=l0
UAX=l.0 WDN=-I.0 NAX=1I00
XUL=-5.4 YUL=0.0 ZUL=77.4
XLR=5.4 YLR=0.0 ZLR=57.4 END
TTL='X-I PLOT OF BOTTOM BASKET - CENTER FUEL ELEMENT ROW'
SCR=YES PIC=MAT LPI=l0
U1,X= 1.0 WDN=- . 0 NAX=1500
XUL=-1

7
.0 YUL=0 .0 ZUL=101 .I

XLR=17.0 YLR=I.0 Z LR=26.7 END
TTL= Y-Z (X=0) PLOT OF BOTTOM BASKET'
SCR=yES PIC=MAT LPI=l0
VA=I . 0 NDN=-I .0 NAX=1500
XUL=I.0 YUL=-17.0 ZUL=101.1
XLR=0.0 YLR=17.0 ZLR=26.7 END
TTL- '-Z PLOT OF BOTTOM BASKET - TOP FUEL ELEMENT ROW'
SCR=YES PIC=MAT LPT=l0
UAX=1 .0 WDN=-1.0 NAX=1500
XSUL=-17.0 YUL=9.3 Z01L=101.1
XLR=17.0 YLR=9.3 ZLR=26.7 END
TTL='X-Z PLOT OF CASK CAVITY'
SCR=YES PIC=MAT LPI=5
UAYX=l.0 WDN=-1.0 NAX=1500
XUL=-17.0 YUL=I.0 ZUL=474.4
XLR=17.0 YLR=0-0 ZLR=25.7 END
TTL='X-Z PLOT OF CASK
SCR=YES PIC=MAT LPI=5
UAX=. 0 WDN=-l.0 NAX=1500
XUL=-49.8 YUL=0.0 ZUL=502.9
XLR=49.8 YLR=0.0 ZLR=0.0 END

'Plots of TOP BASEET fuel
TTL= 'X-0 PLOT OF CENTER ELEMENT - TOP FUEL ELEVATION'

SCR=yES PIC=MAT LPI=l0
UA=1=.0 VDN=- 10 NAX='1500
XUL=-0.4 YUL=5 .4 ZUL=43S
XLR=5.4 YLR=-5.4 ZLR=435 END
TTL= X-0 PLOT OF BASKET - TOP FUEL ELEVATION'
SCR=YES PIC=MAT LPI=I0
UAX=1 .0 VDN=-1. 0 NAX=IL00
XUL=-17.0 YUL=17.0 Z1L=43S
XLR=17.0 YLR=-17.0 ZLR=435 END
TTL='X-Y PLOT OF CASK - TOP FUEL ELEVATION'
SCR=YES PIC=MAT LPI=10
UAX=1.0 VDN=- 1.0 NAX=I00
XUL=-49.8 YUL=49.8 ZUL=435
XLR=49.8 YLR=-49.8 ZLR=435 END

END PLOT

END DATA

SECONDARY MODULE 000008 HAS BEEN CALLED.

MODULE 000008 IS FINISHED. COMPLETION CODE 0. CPU TIME USED

SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE 0. CPU TIME USED

SECONDARY MODULE 000009 HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 3

MODULE CSAS25 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 3

January 2015

ND FILL
ND FILL

0.33 (SECONDS).

1.98 (SECONDS).

05.16 (SECONDS).

08.57 (SECONDS).

NAC International 6.6.16-11
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PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: CSAS

CREATION DATE: 03/08/96

VOLUME: Eng

LIBRARY: M:\SCALE43\WIN_NT\EXE

PRODUCTION CODE: CSAS

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 08/05/08

TIME OF EXECUTION: 16:15:53

..... PROGRAI' VERIFICATION4 INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000008

CREATION DATE: 09/16/95

.. VOLUME: Eng

LIBRARY: M:\SCALE43\SIIN NT\EXE

THIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE

JORNAME: SCALE-PC

DATE OF EXECUTION: SE/ES/E8

... TIME OF EXECUTION: 16:15:53

P ROB L EM DE SC RI P TIO N

bER--GEOMETRY (S/l/I/3--INF MED/SLAR/CYL/SPNEP.E I

IZM- -NUMBER OP ZONES OR MATERIAL REGIONS 233

MS--MIXING TABLE LEN4GTN 34

IBL--SNIELDED CROSS SECTION EDIT OPTION (a/S--NO/YES) 0

IBR--BONDAXENKO FACTOR EDIT OPTION (I/S--NO/YES) 0

ISSOPT--DSSICOPP FACTOR OPTION0

CONVERGENCE CRITERION S.EESEIE-03

GEOMETRY CORRECTION FACTOR FOR OWIGER RATIONAL APPROXIMATION l.0S0E.00

M IX I NG TA BL E

ENTRY MIXTURE ISOTOPE NUMBER DENSITY NEW IDENTIFIER
1 1 92235 1.075174E:03 1109223S
2 11 92335 7.25970EE-04 11092235
1 21 9 2235 aE.RR94LEE-04 2 1092235
4 1 9 223R 6.75448E-05 1092238

5 1 1 9 2238 6E. 25S6EEE-5 11 093238
O 2 1 92238R l.54 974E-E4 21092238
7 1 13027 3.25 147E-E2 1 013037
R 2 13027 6.03SRR6E-E12 20 13027
9 1 1 13E27 1S_.722R5E-52 11013 027

150 1 2 13 027 6.03066E-02 12013 027
1 1 21 13E27 R.59980E-03 21013 027

12 22 13E27 6.03066E-02 22013027
13 7 1 3027 R.03066E-02 70E13 027
14 3 1001 6.E8762E-02 30 (3lSOS0

NAG International 6 .6 .16-1 2
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15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

13
23

4
9

10
3

13

23
4

9
10

5
6
8
6
8
6
8
6
8

1001
1 001
1 001
1001
1001

8016
86016
6016

80 16

820 00
243 04
24304
21011
21011
26304
26304
28304
28304

6.68762E-02
6.68762E-02
6.68762E-02
6.68896E-06
6.68762E-02
3.34381E-02
3.34381E-02
3.34381E-02
3.34381E-03
3.34448E-06
3.34381E-02
3.29690E-02
1.74286E-02
1.74286E6-02
1.73633E-03
1.73633E-03
5.93579E-02
5.93579E-02
7.72070E-03
7.72070E-03

13001001
23001001
4001001
9001001

10001001
3008016

13008016
23008016

4008016
9008016

10008016
5082000
6024304
8024304
6025055
8025055
6026304
8026304
6028304
8028304

GEOMETRY AND MATERIAL DESCRIPTION

ZONE MIXTURE OUTER DIMENSION
1 1 4.000000-02
2 2 6.50000E-02
3 3 5.000000-01
4 4 5.50000.E00
5 5 1.05000E+01
6 6 1.55000E+01
7 7 2.05000E.01
8 8 2.55000E+01
9 9 3.05000E+01
10 10 3.55000E+01
i1 i1 4.05000E+01
12 12 4.55000E+01
13 13 5.05000E+01
14 14 5.55000E+01
15 15 6.05000E+01
16 16 6.55000.E01
17 17 7.05000E+01
18 18 7.55000E+01
19 19 8.05000E+01
20 20 8.550002+01
21 21 9.05000E+01
22 22 9.550000E+01
23 23 1.00500E+02

TEMPERATURE
2.93000E+02
2.93000E+02
2.93000E+02
2.93000E+02
2.930000E02
2.93000E+02
2.930000+02
2.93000E+02
2.93000E+02
2.93000E+02
2.93000E+02
2.93000E+02
2.93000E+02

-2.93000E+02
-2.93000E+02
-2.93000E+02
-2. 93000E+02
-2.93000E+02
-2. 93000E0+02
-2. 93000E0+02
2.93000E+02
2.93000E+02
2.93000E÷02

EXTPRA XS
3.70526E+00
0. 00000.E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000000+E00
0.00000E+00
0.00000E+00
0.00000.E00
1.21399E000
0O.00000E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
2.35338E÷00
0.00000E+00
0.00000E+00

TYPE (0/1--FUEL/MOD)
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000002

CREATION DATE: 09/28/95

VOLUME: Eng

LIBRARY: M:\SCALE43\WINNT\EXE

PRODUCTION CODE: NITAWL

VERSION: 3.0

**JOBNAME: SCALE-PC

DATE OF EXECUTION: 08/05/08

TIME OF EXECUTION: 16:15:54

-10.ARRAY.MAO.1.ENTR.IES.

-10 ARRAY HAS 9 ENTRIES.

0Q ARRAY HALS 9 ENTRIES.

10 ARRAY HAS 12 ENTRIES.

SELECT 34 NUCLIDES FROM THE MASTER LIBRARY ON LOGICAL 1
0 NUCLIDES FROM THE WORKING LIBRARY ON LOGICAL 2
0 NUCLIDES FROM THE WORKING LIBRARY ON LOGICAL 3

TO CREATE THE NEW WORKING LIBRARY ON LOGICAL 4

8 RESONANCE CALCULATIONS HAVE BEEN REQUESTED
-1 OUTPUT OPTION FOR AMPX FORMATTED CROSS SECTION DATA

2001 MAXIMUM NUMBER OF RESONANCE MESH INTERVALS
2 ORDER OF RESONANCE LEVEL PROCESSING

THE STORAGE ALLOCATED FOR THIS CASE IS 100000 WORDS

2Q ARRAY HAS 34 ENTRIES.

30 ARRAY HAS 120 ENTRIES.

40 ARRAY HAS 34 ENTRIES.

GENERAL INFORMATION CONCERNING CROSS SECTION LIBRARY

NAC International 6.6.16-13



NAC-LWT Cask SAR
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TAPE IDENTIFICATION NUMBER 4321
NUMBER OF NUCLIDES ON TAPE 34
NUMBER OF NEUTRON ENERGY GROUPS 27
FIRST THERMAL NEUTRON ENERGY GROUP 15
NUMBER OF GAMMA ENERGY GROUPS 0

DIRECT ACCESS UNIT NUMBER 9 REQUIRES 117 BLOCKS OF LENGTH 1680 WORDS
XSDRN TAPE 4321

SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
BASED ON ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89
LAST UPDATED

L.M.PETRIE - OGRNL

January 2015

08/12/94

NUCLIDES FROM XSDEN TAPE
1 HYDROGEN ENDF/B-IV MAT 1269/THRM1002
2 HYDROGEN BEDF/B-IV MAT 1269/THRM1002
3 HYDROGEN BNDF/B-IV MAT 1269/THRM1002
4 HYDROGEN ENDF/B-IV MAT 1269/THRMS002
5 HYDROGEN ENDF/B-IV MAT 1269/THPRI002
6 HYDROGEN ENDF/B-IV MAT 1269/THRM15002
7 OXYGEN-16 ENDF/B-IV MAT 1276
8 OXYGEN-16 BNDF/B-IV MAT 1276
9 OXYGEN-16 ENDF/B-IV MAT 1276

10 OXYGEN-16 ENDF/B-IV MAT 1276
11 OXYGEN-16 ENDF/B-IV MAT 1276
12 OXYGEN-16 EMDF/B-IV MAT 1276
13 AL-27 1193 218 UP 040375(5)
14 AL-27 1193 218 OP 040375(5)
15 AL-27 1193 218 GP 040375(5)
16 AL-27 1193 218 OP 040375(T)
17 AL-27 1193 218 OP 040375(5)
18 AL-27 1193 218 GP 040375(5)
19 AL-27 1193 218 GP 040375 (5)
20 CR 1191 WT SS-304(1/EST) P-3 293K SP=5+14(42
21 CR 1191 WT SS-304 (I/EST) P-3 -93K SP=54 (42
22 MANGANESE-55 ENDF/B-IV MAT 1197
23 MANGANESE-55 ENDF/B-IV MAT 1197
24 FE 1192 WT SS-304(1/EST) P-3 293K SP-51+4(42
25 FE 1192 ET SS-304 (1/EST) P-3 293K SP=54 (42
26 NI 1190 WT SS-304)I/EST) P-3 293K SP=5+4 (42
27 NI 1190 WT SS-304 (I/EST) P-3 293K SP=5+4 (42
28 PB 1288 218NGP 042375 P-3 293K
29 URANIUM-235 ENDF/B- IV MAT 1261
30 URANIUM-235 ENDF/B-IV MAT 1261
31 URANIUM-235 ENDF/B-IV MAT 1261
32 URAI4IUM-238 ENDF/B-IV MAT 1262
33 URANIUM-238 ENDF/B-IV MAT 1262
34 URAONIUM-238 ENDF/B-IV MAT 1262

HYDROGEN ENDF/B-IV MAT 1269/THRM1002

HYDROGEN ENDF/B-IV MAT 1269/THRM1002

HYDROGEN ENDF/B-IV MAT 1269/THPMI002

HYDROGEN ENDF/B-IV MAT 1269/THRMI002

HYDROGEN ENDF/B-IV MAT 1269/THRM1002

HYDROGEN ENDF/B-IV MAT 1269/THRM1002

OXYGEN-16 ENDF/B-IV MAT 1276

OXYGEN-16 BNDF/B-TV MAT 1276

OXYGEN-16 ENDF/B-IV MAT 1276

OXYGEN-16 ENDF/B-IV MAT 1276

OXYGEN-16 ENDF/B-IV MAT 1276

OXYGEN-16 EBUF/B-IV MAT 1276

AL-27 1193 218 GP 040375(5)

AL-27 1193 218 GP 040375(5)

AL-27 1193 218 GP 040375(5)

AL-27 1193 218 GP 040375(5)

AL-27 1193 218 GP 040375(5)

AL-27 1193 218 GP 040375(5)

AL-27 1193 218 GP 040375(5)

CR 1191 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

UPDATED 08/12/94 3001001
UPDATED 08/12/94 13001001
UPDATED 08/12/94 23001001
UPDATED 08/12/94 4001001
UPDATED 08/12/94 9001001
UPDATED 08/12/94 10001001
UPDATED 08/12/94 3008016
UPDATED 08/12/94 13008016
UPDATED 08/12/94 23008016
UPDATED 08/12/94 4008016
UPDATED 08/12/94 9008016
UPDATED 08/12/94 10008016
UPDATED 08/12/94 1013027
UPDATED 08/12/94 2013027
UPDATED 08/12/94 11013027
UPDATED 08/12/94 12013027
UPDATED 08/12/94 21013027
UPDATED 08/12/94 22013027
UPDATED 08/12/94 7013027

375) UPDATED 08/12/94 6024304
375) UPDATED 08/12/94 8024304

UPDATED 08/12/94 6025055
UPDATED 08/12/94 8025055

375) UPDATED 08/12/94 6026304
375) UPDATED 08/12/94 8026304
375) UPDATED 08/12/94 6028304
375) UPDATED 08/12/94 8028304

UPDATED 08/12/94 5082000
UPDATED 08/12/94 1092235
UPDATED 08/12/94 11092235
UPDATED 08/12/94 21092235
UPDATED 08/12/94 1092238
UPDATED 08/12/94 11092238
UPDATED 08/12/94 21092238

UPDATED 08/12/94 3001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 13001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 23001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 4001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 9001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 10001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 3008016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 13008016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 23008016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 4008016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 9008016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 10008016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 1013027 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 2013027 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 11013027 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 12013027 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 21013027 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 22013027 TEMPEPATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 7013027 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 6024304 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATUTRE=

6.6.16-14

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00
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NAC-LWT Cask SAR

Revision 43
CR 1191 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

January 2015

UPDATED 08/12/94 8024304 TEMPERATURE= 293.00
PROCESS NUIMBER 1007 IS AT TEMPERATURE= 293.00

MANGAIESE-55 ENDF/B-IV MAT 1197 UPDATED 08/12/94 6025055

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS 0.0000E+00

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) 54.466 TEMPERATURE(KELVIN) = 2

POTENTIAL SCATTER SIGMA = 2.590 LUMPED NUCLEAR DENSITY = 1.7:

SPIN FACTOR (G) 14.448 LUMP DIMENSION (A-BAR) = 0.0(

INNER RADIUS = 0.000OOOE,00 DANCOFF CORRECTION (C) = 0.0(

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I 55.845 SIGMA(PER ABSORBER ATOM)= 3.46630:

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 55.925 SIGMA(PER ABSORBER ATOM)= 1.25575)

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A 0-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=1.00000

GROUP RES ABS RES PISS RES SCAT
8 -5.518788E-04 0.0 000O0E+00 -3.944190E-01
9 -2.797993E-03 0.000000E+00 -2.293471E+0
00 -3.291452-E01 0.E00000OEE+00 -3.820862E+01

11 -2.680562E+00 0. 000OEE+00 -_1.159996E+02

EXCESS RESONANCE INTEGRALS

RESOLVED

AESORPTION 3.33719E+00
FISSION 0.00000E+00

TEMPERATURE= 293.00

93.000

363295E-03

0000000E00

000000E+00

22E+02

98E+02

PROCESS NUMBER 1007 IS AT TEMPERATURE:

MAANANESE-55 ENDF/B-IV MAT 1197 UPDATED 08/12/94 8025055 TEMPERATURE=

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS 0.0000E+00

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) 54.466 TEMPERATURE(KELVIN) 293.000

POTENTIAL SCATTER SIGMA = 2.590 LUMPED NUCLEAR DENSITY = 1.7363295E-03

SPIN FACTOR (0) 14.448 LUMP DIMENSION (A-BAR) = 0.0000000E+00

INNER RADIUS = 0.SOOOE0OE.00 DANCOFF CORRECTION (C) = 0.00000000E00

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MA1SS OF MODERATOR-I 55.845 SIGMA(PER ABSORBER ATOM)= 3.4663022E+02

MODERATOR-I WILL BE TREATED BY THE NOREDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 55.925 SIGMA(PER ABSORBER ATOM)= 1.2557598E.02

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A S-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=1.00000

GROUP RES ABS RES PISS RES SCAT
8 -5.518788E-04 0.0000IOE+00 -3.944190E-01
9 -2.797993E-03 0.OOO0E+00 -2.293471E+00

10 -3.291452E-01 0.000000E+00 -3.820862E001
11 -2.680562E+00 0.000000E+00 -1.159996E002

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 3.33719E+00
FISSION 0.00000+E00

293.00

293.00

293.00

293.00
293.00

293.00
293.00

293.00
293 .00

293.00
293.00

293.00
293.00

293.00

FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

FE 1192 WT SS-304(1/EST) P-3 293K SP=5.4(42375)'

NI 1190 WT SS-304(1/EST) P-3 293K SP=5.4(42375)'

NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

PF 1288 218NGP 042375 P-3 293K

URANIUM-235 ENDF/B-IV MAT 1261

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) 233.025

POTENTIAL SCATTER SIGMA 11.500

NAC International

PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 6026304 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPEPATURE=

UPDATED 08/12/94 8026304 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 6028304 TEMPERATURE=
PROCESS NIUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 8028304 TEMPEPATURBE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 5082000 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 1092235 TEMPERATURE=

TEMPERATURE(KELVIN) = 293.000

LUMPED NUCLEAR DENSITY = 1.0717391E-03
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Revision 43
SPIN FACTOR (G) = 15171.100 LUMP DIMENSION (A-BAR) = 7.9999998E-02

INNER RADIUS = 8.5000000E.00 DAO.COFF CORRECTION (C) = 1.4650537E-01

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-l 26.982 SIGMA(PER ABSORBER ATOM)= 4.0851063E,01

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 = 238.051 SIGMA(PER ABSORBER ATOM)= 7-7685082E-01

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A 1-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=1.00000

GROUP RES ABS RES FIBS RES SCAT
12 -1.704016E00E -1._480800E.0 -4.398005E-02
13 -5.163832E0-S0 -2.530548E+00 -1.177652E-01
14 -3.723215ES00 -2.20230O0E00 -2.809409E-02
15 -2.244852E-04 -_1708981E-04 1.529968E-06

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.15992E+02
FISSION 1.28685E+02

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

URANIUM-235 ENDF/B-IV MAT 1261 UPDATED 08/12/94 11092235 TEMPERATURE= 293.00

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 233.025 TEMPERATURE(KELVIN) = 293.000

POTENTIAL SCATTER SIGMA = 11.500 LUMPED NUCLEAR DENSITY = 7.2906964E-04

SPIN FACTOR (G) = 15171.100 LUMP DIMENSION (A-BAR) = 1.8320000E-01

INNER RADIUS = 0.0500000E+00 DANCOFF CORRECTION (C) = 4.4644913E-01

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I = 26.982 SIGMA(PER ABSORBER ATOM)= 3.1814728E,01

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 = 238.051 SIGMA(PER ABSORBER ATOM)= 1.0583184E+00

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A 1-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=1.00005

GROUP RES ABS RE6 PISS ROS SCAT
12 -3.443092E+80 -2.117629E+00 -8.826129E-02
13 -1.008169E+01 -4.926846E+00 -2.272950E-01
14 -7.340443E+00 -4.320512E=00 -5.476373E-02
15 -4.198233E-04 -3.196314E-04 3.368596E-06

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.03902E+02
FISSION 1. 22076E+02

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

UPDATED 08/12/94 21092235 TEMPERATURE= 293.00URANIUM-235 ENDF/B-IV MAT 1261

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) 233.025 TEMPERATURE()ELVIN) = 293.000

POTENTIAL SCATTER SIGMA = 11.500 LUMPED NUCLEAR DENSITY = 8.8941806E-04

SPIN FACTOR (G) = 15171.100 LUMP DIMENSION (A-BAR) = 1.0390000E-01

INNER RADIUS = 0.0000000E,00 DANCOFF CORRECTION (C) = 3.0363533E-01

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I 26.982 SIGMA(PER ABSORBER ATOM)= 9.9916658E.00

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 = 238.051 SIGMA(PER ABSORBER ATOM)= 2.1477635E000

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A I-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=I.00000

GROUP RES ABS RES FIS RES SCAT
12 -2.1747080+00 -8.3380906E00 5.598649E-02
13 -6.530482E+00 -3.199709E+00 -1.485872E-01
14 -4.716246E+00 --. 786873E000 -3.558919E-02
15 -2.805605E-04 -2.136031E-04 2.053226E-06

EXCESS RESONANCE INTEGPALS

RESOLVED

ABSORPTION 2.12660E002
FISSION 1.26857E.02
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PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

293.00URAHIUM-238 ENDF/B-IV MAT 1262 UPDATED 08/12/94 1092238 TI

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) 236.006 TEMPEPATURE(KELVIN) = 293.000

POTENTIAL SCATTER SIGMA = 10.599 LUMPED NUCLEAR DENSITY = 6.7544795E

SPIN FACTOR (G) 656.527 LUMP DIMENSION (A-BAR) = 7.9999998E

INNER RADIUS = 0.00000E+00 DANCOFF CORRECTION (C) = 1.4650537E

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-i 26.982 SIGMA(PER ABSORBER ATOM)= 6.4818732E+02

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 = 235.044 SIGMA(PER ABSORBER ATOM)= 1.8885783E,02

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A 1-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=1.00000

GROUP RES ABS RES FISS RES SCAT
9 -1.303381E-04 0.000000E+00 -1.468809E-03

10 -6.994279E-03 -3.886728E-08 -5.076653E-02
11 -3.286570E-01 0.000000E+00 -1.049223E+00
12 -3.090056E+00 0.OOOI0OE 00 -3.705011E+00
13 -3.566053E+S00 0.00000OE+00 -1.183352E+00
14 -6.549177E +00 0.000000E+00 -3.855168E-01
15 -4.152076E-09 0.OOOOOEf00 3.744929E-09

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.57170E+02
FISSION 5.33631E-04

EMPERATURE=

-05

-02

-01

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

URANIUM-238 ENDF/B-IV MAT 1262 UPDATED 08/12/94 11092238

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) 236.006 TEMPERATURE(KELVIN) = 21

POTENTIAL SCATTER SIGMA = 10.599 LUMPED NUCLEAR DENSITY = 6.21

SPIN FACTOR (G) 656.527 LUMP DIMENSION (A-BAR) = 1.83

INNER RADIUS = 0.0000000E+00 DANCOFF CORRECTION (C) = 4.46

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I 26.982 SIGMA(PER ABSORBER ATOM)= 3.705499

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 = 235.044 SIGMA(PER ABSORBER ATOM)= 1.386297

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

THIS RESONANCE MATERIAL WILL BE TREATED AS A I-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=1.00000

GROUP RES ABS RES PISS RES SCAT
9 -3.620582E-04 0.00000OE.00 -4.064494E-03

10 -1.913557E-02 -1.082530E-07 -1.386904E-01
11 -8.633477E-01 0.OOOOOE+00 -2.7468320+00
12 -7.765469E+00 0.OOOOOOE+00 -9.294101E+00
13 -9.083701E+00 0.000000E=00 -3.011560E,00
14 -1.674567E+01 0.000000E+00 -9.847641E-01
15 -5.750381E-09 0.000000E+00 6.853097E-09

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.32087E+02
FISSION 5.33513E-04

TEMPERATURE= 293.00

93.000

96569E-05

20000E-01

644913E-01

9OE+02

O7E+02

PROCESS NIUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 21092238 TEMPERATURE=

293.00

293.00UR.ANOUM-238 ENUF/B-IV MAT 1262

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 236.006 TEMPERATURE(KELVIN) 293.000

POTENTIAL SCATTER SIGMA = 10.599 LUMPED NUCLEAR DENSITY = 1.5497355E-04

SPIN FACTOR (G) = 656.527 LUMP DIMENSION (A-BAR) = 1.0390000E-01

INNER RADIUS = 0.0O0OOOOE+00 DANCOFF CORRECTION (C) = 3.0363533E-01

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I 26.982 SIGMA(PER ABSORBER ATOM)= 5.7343777E.01

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 = 235.044 SIGMA(PER ABSORBER ATOM)= 6.8310303E.01

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.
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THIS RESONANCE MATERIAL WILL BE TREATED AS A I-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDING=1.00000

GROUP RES ABS RES FISS RES SCAT
9 -4.686594E-04 0.000000E.00 -5.221821E-03

10 -2.346429E-02 -1.449519E-07 -1-687880E-01
11 -9.533950E-01 0.000000E+00 -3.024348E,00
12 -8.307403E+00 .0000000E+00 -9.952425E.00
13 -9.7B7482E+0 .0.000000E+00 -3.2481452+0
14 -1.B10307E.+1 0.000000ES00 -1.065493E+S00
15 -6.534871E-09 0.000000E+00 8.378668E-09

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.28848E+02
FISSION 5.33451E-04

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000009

CREATION DATE: 03/08/96

VOLUME: Eng

LIBRARY: M:\SCALE43\WINNT\EXE

PRODUCTION CODE: KENOVA

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 08/05/08

TIME OF EXECUTION: 16:15:56

NUMERIC PARAMETERS .... ...

TME MAXIMUM PROBLEM TIME (MIN) 90.00

TEA TIME PER GENERATION (MIN) 5.00

GEN NUMBER OF GENERATIONS 1203

NPG NUMBER PER GENERATION 1000

NSK NUMBER OF GENERATIONS TO BE SKIPPED 3

BEG BEGINNING GENERATION NUMBER 1

RES GENERATIONS BETWEEN CHECKPOINTS 0

X1D NUMBER OF EXTRA I-D CROSS SECTIONS 1

NBK NEUTRON BANK SIZE 1025

XNB EXTRA POSITIONS IN NEUTRON BANK 0

NFB FISSION BANK SIZE 1000

XFB EXTRA POSITIONS IN FISSION BANK 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000

WTH WEIGHT HIGH FOR SPLITTING 3.0000

WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

*P1D STARTING RANDOM NIUMBER BB827100001

NB8 NUMBER OF D.A. BLOCKS ON UNIT 8 200

NL8 LENGTH OF D.A. BLOCKS ON UNIT 8 512

ADJ MODE OF CALCULATION FORWARD

INPUT DATA WRITTEN ON RESTART UNIT NO

BINARY DATA INTERFACE YES
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LOGICAL. PARAME.TE.RS.. .

RUN

FLX

SMU

MKU

CKU

FMU

MmN

CKH

FMH

HHL

AMX

XSI

XS2

XAP

PKI

PID

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX K-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT NUMBER

PRINT FISS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT FISS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST HOLE LEVEL

PRINT ALL MIXED CROSS SECTIONS

PRINT I-D MIXTURE X-SECTIONS

PRINT 2-D MIXTURE X-SECTIONS

PRINT MIXTURE ANGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA I-D CROSS SECTIONS

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

PLT

FDM

NUB

MKP

CKP

FMP

MKA

CKA

FMA

HAL

FAR

GAS

FAX

PWT

PGM

BUG

TRK

PLOT PICTURE MAP(S)

COMPUTE FISSION DENSITIES

COMPUTE NU-BAR & AVG FISSIOM GROUP

COMPUTE MATRIX K-EFF BY UNIT LOCATION

COMPUTE COFACTOR K-EFF BY UNIT LOCATION

PRINT PISS PROD MATRIX BY UNIT LOCATION

COMPUTE MATRIX K-EFF BY ARRAY NUMBER

COMPUTE COPACTOR K-EFF BY ARRAY 1NUMBER

PRINT PISS PROD MATRIX BY ARRAY NUMBER

COLLECT MATRIX BY HIGHEST ARRAY LEVEL

PRINT FIS. AND ABS. EY REGION

PRINT FAR BY GROUP

PRINT XSEC-ALBEDO CORRELATION TABLES

PRINT WEIGHT AVERAGE ARRAY

PRINT INPUT GEOMETRY

PRINT DEBUG INFORMATION

PRINT TRACKING INFORMATION

NO

NO

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO *

NO .'*

NO

NO

PARAMETER INPUT COMPLETED

........ 0 IO'S WERE USED READING THE PAR-AMETER DATA ........

*'†'† †.DATA READING COMPLETED ****.

UNIT
NUMBER

VOLUME
NAME

XSC

ALB

WTS

SKT

BIN

RST

LIB

14

79

so

16

95

95

4

8

9

DATA SET NAME

D:\RAA\LWT ANSTO input\f_12_P_5336\FT14F001

M:\sca1e43\DATALIB\FT79F001

M:\scale43\DATALIB\FT80F00R

UNKNOWN

D:\RAA\LWT ANSTO input\f_12_P_5336\FT95F001

D:\RAA\LWT ANSTO input\f_12_P_533G\FT95F001

D:\PAA\LWT ANSTO input\f_12_P_5336\FT04F001

D:\RAA\LWT ANSTO input\f_12_P_5336\FT08F001

UNKNOWN

UNIT FUNCTION

MIXED CROSS SECTIONS

INPUT ALBEDOS

INPUT WEIGHTS

WRITE SCRATCH DATA

BINARY INPUT DATA

READ RESTART DATA

INPUT AMPX WORKING LIBRARY

INPUT DATA DIRECT ACCESS

SUPER GROUPED DIRECT ACCESS

XSEC MIXING DIRECT ACCESS10 UNKNOWN

........ 0 ID'S WERE USED PREPARING INPUT DATA ........

CROSS SECTIONS READ FROM THE AMPX WORKING LIBRARY ON UNIT 4

MIXING TABLE

NUMBER OF SCATTERING ANGLES = 2
CROSS SECTION MESSAGE THRESHOLD =3.0E-05

MIXTURE = 1 DENSITY(G/CC) = 1.9018
NUCLIDE ATOM-DENS. WGT. FRAC. ZA
1013027 3.25147E-02 7.66011E-01 13027 2

08/12/94
1092235 1.07174E-03 2.19950E-01 92235 23

08/12/94
1092238 6.75448E-05 1.40393E-02 92238 23

08/12/94

NAC International

AWT
26.9818

35.0441

8.0510

NUCLIDE TITLE
AL-27 1193 218 GP 040375(5)

URANIUM-235 ENDF/B-IV MAT 1261

URANIUM-238 ENDF/B-IV MAT 1262

UPDATED

UPDATED

UPDATED
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MIXTURE =
NUCLIDE
2013027

08/12/94

MIXTURE =
NUCLIDE
3001001

08/12/94
3008016

08/12/94

MIXTURE =
N'UCLIDE
4001001

08/12/94
4008016

08/12/94

MIXTURE =
NUCLIDE
5082000

08/12/94

MIXTURE =
NUCLIDE
6024304

08/12/94
6025055

08/12/94
6020304

08/12/94
6028304

08/12/94

MIXTURE =
NUCLIDE
7013027

08/12/94

MIXTURE =
NUCLIDE
8024304

08/12/ 94
8025055

08/12/94
8026304

08/12/94
8028304

08/12/94

MIXTURE =
NUCLIDE
9001001

08/12/94
9008016

08/12/94

MIXTURE =
NUCLIDE

10001001
08/12/94

10008016
08/12/94

MIXTURE =
NUCLIDE

11013027
08/12/94

11092235
08/12/94

11092338
08/12/94

MIXTURE =
NUCLIDE

12013027
08/12/94

MIXTURE =
NUCLIDE

13001001
08/12/94

13008016
08/12/94

MIXTURE =
NUCLIDE

21013027
08/12/94

21092235
08/12/94

21092238
08/12/94

MIXTURE =
NUCLIDE

22013027
08/12/94

MIXTURE =
NUCLIDE

23001001
08/12/94

23008016
08/12/94

2 DENSITY(G/CC) = 2.7020
ATOM-DENS. WGT. PRAC. ZA AWT

6.03066E-02 1.00000E300 13027 26.9818

3
ATOM-DENS.

6.68762E-02

3.34381E-02

4
ATOM-DENS.

6.68762E-02

3.34381E-02

DENSITY(G/CC) = 0.99977
WGT. FRAC. ZA

I.11927E-01 1001

8.88074E-01 8016

ANT
1.0077

15.9904

AWT
1.0077

15.9904

DENSITY(G/CC)
WGT. FRAC.

1.I1927E-01

8.88074E-01

= 0.99977
ZA

1001

8016 1

5 DENSITY(G/CC) = 11.344
ATOM-DENS. WGT. FRAC. ZA AWT

3.29690E-02 1.00000E+00 82000 207.2100

6
ATOM-DENS.

1.74286E-02

1.73633E-03

5.93579E-02

7.72070E-03

DENSITY(G/CC)
WGT. FRAC.

1.90000E-01

1.99999E-02

6.95000E-01

9.50010E-02

= 7.9200
ZA AWT

24000 51.9957

25055 54.9379

26000 55.8447

28000 58.6872

7 DENSITY(G/CC) = 2.7020
ATOM-DENS. WGT. PRAC. ZA AWT

6.03066E-02 1.000000E00 13027 26.9818

8
ATOM-DENS.

1.74286E-02

1.73633E-03

5.93579E-02

7.72070E-03

q
ATOM-DENS.

6.68896E-06

3.34448E-06

10
ATOM-DENS.

6.68762E-02

3.34381E-02

11
ATOM-DENS.

1.72260E-02

7.29070E-04

6.25966E-05

DENSITY(G/CC)
WGT. FRAC.

1.910000-01

1.99999E-02

6.95000E-01

9.500O1E-02

DENSITY(G/CC)
NGT. SFAC.

1.11927E-01

8.88074E-01

DENSITY(G/CC)
WGT. FRAC.

I.11927E-01

8.88074E-01

DENSITY(G/CC)
WGT. FRAC.

7.13902E-01

2.63210E-01

2.28878E-02

= 7.9200
IA ANT

24000 51.9957

25055 54.9379

26000 55.8447

28000 58.6872

= 0.99997E-04
ZA AWT

1001 1.0077

8016 15.9904

= 0.99977
ZA AWT

1001 1.0077

8016 15.9904

= 1.0811
ZA AWT

13027 26.9818

92235 235.0441

92238 238.0510

NUCLIDE TITLE
AL-27 1193 218 GP 040375(5)

NUCLIDE TITLE
HYDROGEM ENDF/B-IV MAT 1269/TM0141002

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THRM1002

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE
PB 1288 218NGP 042375 P-3 293K

NUCLIDE TITLE

CR 1191 WT SS-304(0/EST) P-3 293K SP=5.4(42375)

MANGANESE-55 ENDF/B-IV MAT 1197

FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)

NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4(42375)

NUCLIDE TITLE
AL-27 1193 218 UP 040375(5)

NUCLIDE TITLE

CR 1191 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

MANGANESE-55 ENDF/B-IV MAT 1197

FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'

NI 1190 WT SS-304(1/EST) P-3 293K SP=5÷4(42375)'

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THRM1002

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THRMI002

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE

AL-27 1193 218 GP 040375(5)

URA•4IUM-235 ENDF/B-IV MAT 1261

URANIUM-238 ENDF/B-IV MAT 1262

NUCLIDE TITLE
AL-27 1193 218 GP 040375(5)

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THRMO002

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE

AL-27 1193 218 GP 040375(5)

URANIUM-235 ENDF/B-IV MAT 1261

URANIUM-238 ENDF/B-IV MAT 1262

NUCLIDE TITLE
AL-27 1193 218 GP 040375(5)

NUCLIDE TITLE

HYDROGEN ENDF/B-IV MAT 1269/ThRMI002

OXYGEN-16 ENDF/B-TV MAT 1276

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

12 DENSITY(G/CC) = 2.7020
ATOM-DENS. WGT. FPRAC. ZA AWT

6.03066E-02 1.000000E÷00 13027 26.9818

13
ATOM-DENS.

6.68762E-02

3.34381E-02

21
ATOM-DENS.

6.59980E-03

8.89418E-04

1.54974E-04

DENSITY(G/CC)
WGT. FPRAC.

1.119271-01

8.88074E-01

DENSITY(G/CC)
WGT. FRAC.

4.19969E-01

4.93027E-01

8.70047E-02

= 0.99977
ZA AWT

1001 1.0077

8016 15.9904

= 0.70410
ZA AWT

13027 26.9818

92235 235.0441

92238 238.0510

22 DENSITY(G/CC) = 2.7020
ATOM-DENS. WNT. FRAC. ZA AWT

6.03066E-02 1.00000E000 13027 26.9818

23
ATOM-DENS.

6.68762E-02

3.34381E-02

DENSITY(G/CC)
WGT. FRAC.

1.I1927E-01

8.88074E-01

= 0.99977
ZA AWT

1001 1.0077

8016 15.9904

3001001 HYDROGEN ENDF/B-IV MAT 1269/THRMI002 UPDATED 08/12/94
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13001001
23001001
4001001
9001001

10001001
3008016

13008016
23008016
4008016
9008016

10008016
1013 027
2013027

11013027
12013027
21013027
22013027
7013027
6024304
8024304
6025055
8025055
6026304
8026304
6028304
8028304
5082000
1092238

110692235
21092235
1092238

11092238
21092238

HYDROGEN ENDF/B-IV MAT 1269/THPM1002
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
HYDROGEN ENDF/B-IV MAT 1269/THPM1002
HYDROGEN ENDF/B-TV MAT 1269/THRMI002
HYDROGEN ENDF/B-IV MAT 1269/THRMO002
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/0-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276

AL-27 1193 218 GP 040375(5)
AL-27 1193 218 GP 040375(5)
AL-27 1193 218 GP 040375(5)
AL-27 1193 218 GP 040375(5)
AL-27 1193 218 GP 040375(5)
AL-27 1193 218 GP 040375(5)
AL-27 1193 218 GP 040375(5)
CR 1191 WT SS-304(1/EST) P-3 293K SP=5+4(42375)
CR 1191 WT SS-304 (I/EST) P-3 293K SP=5+4 (42375)

MANGANESE-55 ENDF/B-IV MAT 1197
MANGANESE0-55 ENDF/B-IV MAT 1197

FE 1192 WT SS-304 (1/EST) P-3 293K SP=5++4(42375)
FE 1192 WT SS-304 (I/EST) P-3 293K SP=54 (42375)
NI 1190 WT SS-304(I/EST) P-3 293K SP=5.4 (42375)'
NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4(42375)
PB 1288 218NGP 042375 P-3 293K

URANIUM-235 ENDF/B-IV MAT 1261
UR-ANIIUM-235 ENDF/B-IV MAT 1261
URANIUM-235 ENDF/B-IV MAT 1261
URANIUM-238 ENDF/B-IV MAT 1262
URANIUM-238 ENDF/B-IV MAT 1262
URA2NIUM-238 ENDF/B-IV MAT 1262

UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94

VOLUMES FOR THOSE UNITS UTILIZED IN

GEOMETRY
UNIT REGION REGION

1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9

10 10
I11 11
12 12
13 13
14 14
15 15
16 16

2 1 17
2 18
3 19
4 20
5 21
6 22
7 23
8 24

3 1 25

4 1 26
2 27

5 1 28
2 29

6 1 30

7 1 31

8 1 32

9 1 33
2 34
3 35

10 1 36
2 37
3 38

333 1 379
2 380
3 381

334 1 382
2 383
3 384

335 1 385
2 386
3 387

SURROUNDING GEOMETRY VOLUMES

336 1 388

348 1 410
2 411

349 1 412
2 413

VOLUME

1.69451E+03 CM**3
2.80775E+01 CM**3
9.13984E+01 CM*3
2.90465E+01 CM*'3
4.56862E092 CM*3
3.26919E+01 CM 3
1.06164E+02 CM 3
3.36606E0+1 CM*3
5.25153E+02 CM 3
3.73052E+01 CM 3
1.20930E,02 CM-3
3.82744E÷01 CM-:3
5.93444E002 CM'3
4.19194E+01 CM**3
1.35695E002 CM'3
4.27173E+01 CMN.3

3.96586E+01 CM-3
3.47806E+00 CM :3
1.06925E+01 CM 3
4.03762E+00 CM*3
1.22908E+01 CM

t
*3

4.59916E+00 CM*3
1.38891E+01 CM*3
5.15671E+00 CM**3

1.79337E-01 CM*3

1.76679E+03 CM*3
7.34815E+02 CM*3

1.76679E+03 CM'3
7.34815E+02 CM-3

6.43417E+00 CM*3

1.08713E+03 CM*3

2.30289E+01 CM**3

1.29829E+04 CM*3
3.59751E+03 CM**3
1.36994E+03 CM*3

1.29829E+04 CM*3
3.59751E+03 CM*:3
1.36994E+03 CM 3

7.83597E+01 CM**3
1.255030:01 CM':3
1.47943E002 CM 3

7.83597E+01 CM'3
1.25503E+01 CM *3
7.39952E+01 CM**3

7.83597E+01 CM*3
1.25503E+01 CM**3
7.39952E+01 CM*3

THIS PROBLEM

CUMULATIVE
VOLUME

1.69451E+03 CMN3
1.72258E+03 CM**3
1.81398E+03 CM'3
1.84303E+03 CM**3
2.29989E+03 CM*3
2.33258E+03 CM**3
2.43875E+03 CM'3
2.47241E+03 CM*3
2.99756E+03 CM*3
3.03487E+03 CM**3
3.15580E+03 CM*3
3.19407E+03 CM**3
3.78751E+03 CM*3
3.829430+03 CM*3
3.96513E+03 CM*3
4.00785E+03 CM*3

3.96586E+01 CM'3
4.31347E+01 CM**3
5.38272E+01 CM*3
5.78648E+01 CM**3
7.01557E+01 CMN3
7.47548E+01 CM*'3
8.86439E+01 CM**3
9.38006E+01 CM'3

4.19563E+03 CM*'3

5.96242E+03 CM*3
6.69723E+03 CM-3

5.96242E+03 CM*3
6.69723E+03 CM*3

6.43417E+00 CM**3

1.13216E+03 CM*3

2.30289E+01 CM*3

6.02781E+04 CM**3
6.38756E+04 CM'*3
6.52455E+04 CM'3

6.02781E+04 CM'3
6.38756E+04 CM*"3
6.524550+04 CM*3

7.83597E+01 CM*3
9.09101E+01 CM**3
2.38853E+02 CM*3

7.83597E+01 CM*3
9.09101E+01 CM*:3
1.64905E+02 CM *3

7.83597E+01 CM'*3
9.09101E+01 CM*'3
1.64905E+02 CM*3

GEOMETRY REGION 388 IS AN ARRAY PLACEMENT BOUNIDARY REGION

3.19605E+03 UM*3

3.10016E+03 CM"3
7.83619E+02 CMN3

3.10016E+03 CM*3
7.83619E+02 CM*3

6.6.16-21

3.19605E+03 CM--3

6.29621E+03 CM**3
7.07983E+03 CMN3

6.29621E.03 CM'3
7.07983E+03 CM*'3

NAC International
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350 1 414

2 415

351 1 416
2 417

352 1 418
2 419

353 1 420
2 421

354 1 422
2 423

401 1 424
2 425

402 1 426

403 1 427

404 1 428

405 1 429
2 430
3 431
4 432
5 433
6 434
7 435

406 1 436
2 437
3 438
4 439

407 1 440
2 441
3 442
4 443
5 444

SURROUNDING GEOMETRY VOLUMES

408 1 445

3.10016E.03 CM-*3
7.83619E+02 CM'*3

3.10016E+03 CM*3
7.83619E+02 CN*"3

3.100060+03 CN"•3
7.83619E+02 CM"*3

3.10016E÷03 CM"*3
7.83619E502 CM"*3

3.10016E+03 CM*3
7.83619E502 CM"*3

1.462200E+04 CM**3

9.28867E+02 CM*3

6.16764E,00 CM"3

1.04209E+03 CM"3

6.81699E+03 CM**3

0.00000E+00 CM-3
9.69190E+04 CM":3
1.06970E+06 CM 3
2.99966E+05 CMN*3
1.52801E+06 CM*3
8.33038E+04 CM'*3
9.51639E+05 CM**3

1.172102:05 CM**3
1.00916E+05 CM*3
4.67352E+03 CM-3
6.08776E+04 CM*3

1.662450+04 CM**3
9.26041E+04 CMM'3
9.40439E+04 CM*'3
4.67353E+03 CM* 3
5.68191E+04 CM*3

GEOMETRY REGION

4.98288E+06 CM-43

6.29621E+03 CM:*3
7.07983E+03 CM 43

6.29621E+03 CM**3
7.07983E+03 CMN'3

6.29621E+03 CM**3
7.07983E+03 CM 3

6.29621E003 CM*"3
7.07983E003 CM*3

6.29621E+03 CM"*3
7.07983E 03 CM*3

6.41808E+04 CM**3

6.51097E+04 CM 3

6.16764E+00 CM-*3

1.08527E+03 CM-3

4.04900E+05 CM'3

4.04900E+05 CM**3
5.01819E+05 CM*3
1.57152E+06 CM**3
1.87148E+06 CM*3
3.39950E+06 CM..3
3.48280E+06 CM**3
4.43444E+06 CM*3

1.172102+05 CM::3
2.18126E005 CM**3
2.22799E+05 CM.*3
2.83677E+05 CM**3

1.66245E.04 CM**3
1.09229E+05 CM"3
2.03273E+05 CM":3
2.07946E+05 CMN3
2.64765E+05 CM *3

445 IS AN ARRAY PLACEMENT

4.98288E+06 CM**3

BOUNDARY REGION

UNIT USES REGION

1 35 1

10
12

3
4

15
16

7
8
9

I0

12
13
14
S15
16

8 70 1
2
3
4
5
6
7
8

3 35 1

4 14 1

5 21 1
2

6 35 1

7 5 1

8 90 1

9 2 1
2
3

10 3 1
2
3

333 84 1
2
3

334 7 1
2
3

335 7 1

MIXTURE

3

23
2

3

2

3
2

4

2

7

2
3
2

11
12

3
2

3

4
3

2
3

4

6

7

4
6
4

13

12
13

11
12
13

TOTAL VOLUME

5.93077E+04 CM*'3
9.82713E+02 CM*3
3.19895E+03 CM '3
1.01663E+03 CM 3
1.59902E+04 CM**3
1.14422E+03 CM*3
3.71573E+03 CMM 3
1.17812E+03 CM*3
1.83804E+04 CM**3
1.30568E+03 CM*3
4.23255E+03 CM**3
1.33960E+03 CM*3
2.07705E+04 CMM*3
1.46718E+03 CM**3
4.74934E+03 CM**3
1.49510E+03 CM"3

2.77610E+03 CM*:3
2.43324E+02 CMM*3
7.48477E+02 CM":3
2.82633E+02 CM'3
8.603580+02 CM..3
3.21941E+02 CM*3
9.72238E+02 CM*N3
3.60970E+02 CM*3

6.27678E+00 CM**3

2.47351E+04 CM3
1.02874E+04 CM**3

3 71026E+04 CM '3
1.54311E+04 CM*3

2.251960E02 CM*3

5.43563E003 CM*'3

2.07260E+03 CM*'3

2.59659E+04 CM**3
7.19502E003 CM"3
2.73988E+03 CM'*3

3.89488E+04 CM'*3
5.07925E+04 CM'-3
4.10981E+03 CM**3

6.582220+03 C*3
1.05423E+03 CM'3
1.24272E+04 CM-3

5.48518E+02 CM3
8.78522E001 CM* 3
5.17967E+02 CM'*3

5.48518E+02 CM*3
8.78522E+01 CM'3
5.17967E+02 CM*3
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336 7 1

348 1 1
2

349 1 1
2

350 1 1
2

351 1 1
2

352 1 1
2

353 1 1
2

354 1 1
2

401 1 1
2

402 7 1

403 1 1

404 1 1

405 1 1
2
3
4
5
6
7

406 1 1
2
3
4

2.23723E+04

3.10016E+03
7.83619E+02

3.10016E.03
7.83619E+02

3.10016E+03
7.83619E+02

3.10016E÷03
7.83619E+02

3.10016E:03
7.83619E202

3.10016E+03
7.836190+02

3,10016E+03
7.83619B+02

1.462202,04
9.28867E+02

4.31735E+01

1.04209E+03

6.81699E+03

0.00000E202
9.69190E+04
1.06970E+06
2.99966E+05
1.52801E+06
8.33038E+04
9.51639B+05

1.17210E+05
1.00916E+05
4.67352E+03
6.08776E+04

1.66245E+04
9. 26041E+04
9.40439E+204
4.67353E+03
5.68191E+04

4.98288E+06

CM' '3

CM:*:3
CM' 3

cm' - 3
CM 3

CM' 3
CM*3
CM: :3

CM* 3

CM* '3
CM '3

CM: '3
CM' 3CM**3

CM' 3

CM''3
CM*3
CM' -3

CM"*3CM' *3

CM' -3
CM"*3
CM* 3

CM" 3
CM:* 3
CM '3

CM* '3

CM' '3
CM' '3

CM'*'3CM *3
CM**3

CM**3

GM' '3
CM"3
CM"3
CM '3

GM' 3

407

408

21
3
4
5

1

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

1 1.58966E+04 CM'-3
2 1.11381E+04 CM**3
3 1.198122+05 CM''3
4 1.779392+05 CM'-3
5 1.:8632E+06 CM''3
6 5,56691E+04 CM-'3
7 2.072602+03 CM'-3
8 6.993502+05 CM'*3
9 2.79231E+06 CM''3

11 7.679252+03 CM'-3
12 1.22993E+03 CM''3
13 1.34631E+04 CM''3

MASS (G)
3.02321E+04
3.00952E+04
1.19785E+05
1.77899E+05
1.23233E+07
4.40900E+05
5.60017E+03
5.53885E+06
2.79223E202
8.30204E+03
3.32327E+03
1. 34601E2+ 04

BIASING INFORMATION

A DEFAULT WEIGHT OF 0.500 WILL BE USED FOR ALL BIAS ID'S.

........ 0 IO'S WERE USED IN KENO-V BEFORE TRACKING ........

........ 0.00367 MINUTES WERE USED PROCESSING DATA. ........

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE= 4.73136E-03

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
+X= 1.68500E+01 -X=-1.68500B+01 +Y=-1.68500E+01 -Y= 1.68500E+01 +Z= 4.73350E+02 -Z0 2.66700E+01

GENERATION
GENERATION K-EFFECTIVE

KyEO MESSAGE NUMBER K5-132
I 7.50359E-01

KENO MESSAGE NUMBER K5-132
2 7.82334E-01

KENO MESSAGE NUMBER K5-132
3 7 83747E-01
4 7.450562-01
5 8.19328E-01
6 8.47645E-01
7 7.94256E-01
8 0.09936E-01
9 7.71958E-01

10 7.74480E-01
1 9.11229E-01

12 8.29979E-01
13 7.63073E-01

NAC International

ELAPSED TIME
MINUTES

WARNING .... ONLY
5.93167E-01

WARNING .... ONLY
5.96833E-01

WARNING .... ONLY
6.01333E-01
6.05000E-01
6.08667E-01
6.12333E-01
6.17000E-01
6.20667E-01
6.243332-01
6. 28000E-01
6.316672-01
6.36167E-01
6.39833E-01

AVERAGE AVG K-EFF MATRIX
K-EFFECTIVE DEVIATION K-EFFECTIVE

827 INDEPENDENT FISSION POINTS WERE GENERATED
1.000002E00 0.000002.00 0.00002E+00

860 INDEPENDENT FISSION POINTS WERE GENERATED
1.00000E+00 0.00000IE+0 0.00000E÷00

875 INDEPENDENT FISSION POINTS WERE GENERATED
7.837472-01 0.000012+00 0.00000E.00
7.64402E-01 1.93453E-02 0.050000200
7.82710E-01 2.14466E-02 0.I00000B00
7.98944E-01 2.22152E-02 0.00002.E00
7.980062-01 1.72333E-02 0.00000'E00
7.99995E-01 1.42107E-02 0.00000E+00
7.95989E-01 1.266052-02 0.00000B.00
7.93301E-01 1.128922-02 0.00000E200
7.95293E-01 1.015392-02 0.00000E÷00
7.98761E-01 9.72141E-03 0.00000E+00
7.955172-01 9.37277E-03 0.00 00E+00

MATRIX 2-EFF
DEVIATION

0.000002+00

0.00000E+00

0. 0000E+00
0.00000E+00
0.00000E+00
0.000002+00
0.00002E+00
0. 00000200
0.00000E200
0.00010.E00
0.00000E+00
0.000500100
0.000000+00

6.6.16-23



NAC-LWT Cask SAR
Revision 43

January 2015

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

8.03280E-01
8.34718E-01
7.793382-01
7.934682-01
7.71581E-01
8.34116E-01
8.09109E-01
7.92570E-01
7.75841E-01
8.25693E-01
8.13923E-01
8.14694E-01
7.65619E-01
7.77418E-01
7.64078E-01
8.07263E-01
7.78546E-01
7.81461E-01
7.91193E-01
8.64093E201
8.21471E-01
8.04735E-01
7.80656E-01
7.99842E-01
7.88168E-01
8.41407E-01
7.72077E-01

6.43500E-01
6.47167E-01
6.50833E-01
6.55333E-01
6.59000E-01
6.62667E-01
6.66333E-01
6.710002-01
6 .74667E-01
6.78333E-01
6.82000E-01
6.86500E-01
6.90167E-01
6.93833E-01
6.97500E-01
7.011672-01
7.04833E-01
7.08500E-01
7.13000E-01
7.16667E-01
7.20333E-01
7.240002-01
7.27667E-01
7.31333E-01
7.36000E-01
7.39667E-01
7.43333E-01

5.003672,00
5.00733E+00
5.01100E+00
5.01467E+00
5.01833E.00
5.02200E+00
5.02567E+00
5.02933E+00
5.03300E+00
5.03667E+00
5.04117E+00
5.04483E+00
5.04850E+00
5.05217E+00
5.05583E+00
5.05950E+00
5.06317E+00
5.06683E+00
5.07050E.00
5.07417E+00
5.07783E+00
5.08150E+00

7.96164E-01
7.99130E-01
7.97716E-01
7.97433E-01
7.95817E-01
7.98070E-01
7.98683E-01
7.98361E-01
7.97235E-01
7.98590E-01
7.99287E-01
7.99957E-01
7.98527E-01
7.97682E-01
7.96390E-01
7.96792E-01
7.96141E-01
7.95635E-01
7.95486E-01
7.97700E-01
7.98442E-01
7.98633E-01
7.98104E-01
7.98154E-01
7.97877E-01
7.99053E-01
7.98343E-01

8.09463E-01
8.09468E-01
8.09489E-01
8.09465E-01
8.09487E-01
8.09487E-01
8.09526E-01
8.09512E-01
8.09540E201
8.095252-01
8.09520E201
8.09543E-01
9.09558E-01
8.09575E-01
8.095752-01
8.09605E-01
8.09582E-01
8.09594E-01
8.096022-01

8.095842-01
8.095912-01
8.09614E-01

9.58055E-03
8.43174E-03
7.93325-03
7.39088E-03
7.09983E-03
7.03937E-03
6.66505E-03
6.31271E-03
6.09371E-03
5.95257E-03
5.71818E-03
5.50482E-03
5.46121E-03
5.30583E-03
5.25897E-03
5.07644E-03
4.93499E203
4.78861E-03
4.628612-03
4.99397E-03
4.89212E-03
4.74539E-03
4.63397E-03
4.499902-03
4.381902-03
4.42123E-03
4.36148E-03

7.36443E-04
7.35834E-04
7.35514E-04
7.35262E-04
7.34962E-04
7.34341E-04
7.34745E-04
7.34243E-04
7.341482-04
7.33684E-04
7.33088E-04
7.32858E-04
7.32393E-04
7.31974E-04
7.31361E-04
7.31354E-04
7.31095E-04
7.30586E-04
7.30021E-04
7.29642E-04
7.29068E-04
7.28825E-04

0.000002+00
0.000002+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000002+00
0.00000E+00
0.000002+00
0.00000E+00
0.0000OE+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00

0.00000E+00
0.00000E+00
0.000002E00
0.O00000E00
0.O0000E+00
0.00000E+00
0.00000E+00
0 . 00000E+00
0.00000E+00
0.000002E00
0.00000E+00
0.O0000E+00
0.00000E+00
0.00000.E00
0.000002E00
0.00000E+00
0. 0 0000E.00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00

0.00000E+00
0.00000E+00
0.0000E+00
0.000002E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.0O000E+00
0.000002E00
0.00000E+00
0.00000E+00
0.000002E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000002E00
0.00000E+00
0. 00000E+ 00
0. 000002+ 00
0.00000E+00
0.00000E+00
0.00000E+00

0 .00000+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0. 00000E+00
0.00000E+00
0.00000E+00
0. 00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0. 00000E+00
0.00000E+00
0. 00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00

1182 8.31447E-01
1183 8.14944E-01
1184 8.34418E-01
1185 7.81893E-01
1186 8.35161E-01
1187 8.09147E-01
1188 8.55458E-01
1189 7.93934E-01
1190 8.42446E201
1191 7.91687E-01
1192 8.02959E-01
1193 8.37834E-01
1194 8.27174E-01
1195 8.29739E-01
1196 8.09184E-01
1197 8.45144E-01
1198 7.82475E-01
1199 8.24244E-01
1200 8.19320E201
1201 7.87654E-01
1202 8.18055E-01
1203 8.37256E-01

KENO MESSAGE NUMBER K5-123 EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS

LIFETIME = 9.360182-05 + OR - 1.03393E-07 GENERATION TIME = 6.57371E-05 + OR - 8.96054E-08
NU BAR = 2.41961E+00 + OR - 5.68813E-06 AVERAGE FISSION GROUP = 2.41990E+01 + OR - 2.98182E-03

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION = 4.07645E-02 + OR - 1.06361E-04

NO. OF INITIAL
GENERATIONS

SKIPPED

3

4

5

6

7

8

9

10

11

12

17

22

27

32

37

AVERAGE
K- EFFECTIVE

0.80964 + OR

0.80969 + OR

0.80968 + OR

0.80965 + OR

0.80966 + OR

0.80966 + OR

0.80969 + OR

0.80972 + OR

0.80972 + OR

0.80971 + OR

0.80977 + OR

0.80982 + OR

0.80987 + OR

0.80998 + OR

0.80996 + OR

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

95 PER CENT 99 PER CENT NUMBER OF
CONFIDENCE INTERVAL CONFIDENCE INTERVAL HISTORIES

0.00073

0.00073

0.00073

0.00073

0.00073

0.00073

0.00073

0.00073

0.00073

0.00073

0.00073

0.00073

0.00073

0.00074

0.00074

- 0.00452

- 0.00475

- 0.00559

- 0.00602

- 0.00883

0.80891 TO 0.81036

0.80896 TO 0.81042

0.80895 TO 0.81041

0.80892 TO 0.81038

0.80893 TO 0.81039

0.80893 TO 0.81039

0.80896 TO 0.81042

0.80899 TO 0.81045

0.80899 TO 0.81045

0.80897 TO 0.81044

0.80904 TO 0.81050

0.80909 TO 0.81056

0.80913 TO 0.81060

0.80924 TO 0.81071

0.80922 TO 0.81069

0.81078 TO 0.81982

0.81335 TO 0.82285

0.81344 TO 0.82463

0.81380 TO 0.82585

0.80267 TO 0.82033

0.80818 TO

0.80823 TO

0.80822 TO

0.80819 TO

0.80821 TO

0.80820 TO

0.80824 TO

0.80826 TO

0.80826 TO

0.80824 TO

0.80831 TO

0.80836 TO

0.80840 TO

0.80851 TO

0.80849 TO

0.80626 TO

0.80860 TO

0.80785 TO

0.80778 TO

0.79383 TO

0.81109

0.81114

0.81114

0.81111

0.81112

0.81112

0.81115

0.81118

0.81118

0.81117

0.81123

0.81129

0.81134

0.81145

0.81143

0.82434

0.82760

0.83022

0.83187

0.82917

0.80745

0.80751

0.80750

0.80747

0.80748

0.80747

0.80751

0.80754

0.80753

0.80751

0.80757

0.80763

0.80766

0.80777

TO 0.81182

TO 0.81187

TO 0.81187

TO 0.81183

TO 0.81185

TO 0.81185

TO 0.81188

TO 0.81191

TO 0.81191

TO 0.81190

TO 0.81196

TO 0.81202

TO 0.81207

TO 0.81218

1200000

1199000

1198000

1197000

1196000

1195000

1194000

1193000

1192000

1191000

1186000

1181000

1176000

1171000

11660000.80775 TO 0.81217

1177

1182

1187

1192

1197

0.81530

0.81810

0.81904

0.81983

0.81150

+ OR

+ OR

+ OR

+ OR

" OR

0.80174

0.80385

0.80226

0.80176

0.78500

TO 0.82886

TO 0.83235

TO 0.83581

TO 0.83789

TO 0.83800

26000

21000

16000

11000

6000
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PLOT OP AVERAGE K-EFFECTIVE BY GENERATION RUN.
TNE LINE REPRESENTS K-EPF = 0.8096 + OR - 0.0007 WNICN OCCURS FOR 1203 GENERATIONS RUN.

0.7451 0.7774 0.R8097

.........................- I-......................I------ ----- ----- ----- ----- -----
85+ I

I *
I *

I *
10 + I

I

15.I *

I
I *

15 +5
I I*

II
I I

I I

20 + I 5
iI I

I *
I I
I I

30 + I I
I I

35 + I

II
II
I1
II

40. I+
I 5

I I
I * I

I * I

I I
I I
I * I

SI. I I
5I

I'
1'

55± 5I
I + I

I I
I'

0'0

1' I
I =

I * I

85

090

'II

1'

705 I'
1'
I=
II
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110 +

115+

120

1251

130+

1180+

1185 +

1190 +

1195+

1200 +

I,'
I~I

I. I
''I

I.

I.
S.
I.
I.
0~
0~
0~
0~
I.
I.
I.
I.
I.
I.

*1
H
*1
*1
'I
'I
*0
*1
H
*1
.5
*0
*0
*0
*0
~0
~0
*0
~0
~0
~0
'0
*1
'I

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION SKIPPED.
THE LINE REPRESENTS K-EFF = 0.8097 + OR - 0.0007 WHICH OCCURS FOR 4 GENERATIONS SKIPPED-

0.

15

15 +

20

25

30

305

40+

454

NAG International

8096

--I-
I.'
I.'
I,'
0~0
5.5
5~1
5.5
5.5
5~0
5'0
1~1
5.5
5~0
I'S
5.5
I''
05
0'0
5.5
I'S
S'S
5'1
I'S
I'S
I'S
0'5
5'0
I'S
I' S
0'0
I.'
0'S
S'S
I'S
0' 0
I'S
I' S

I'S
I'S
I'S
I'S
I'S
I'S
I'S
11
I'S

0.8186
----I

0.8277
--- -- - -- - - - - -I-.. .... .... .... ....

6.6.16-26



NAC-LWT Cask SAR
Revision 43

I

1105

1110 I

1115 I

1120 +

1125 +

iI

1130 +I

1135*

1140 .

1145 I

1150 .

I

1180 +

1165I

1200 +

January 2015

I

I
I

I

I

I

I

I
I

I
I

I

I

II
I
I
I
I

I
I

II
I

I

I

I

I

SKIPPING 3 GENERATIONS

0.7286 TO 0.7319

NAC International

PREQOENCY FOR GENERATIONS 4 TO 1203
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0.7319 TO 0.7351
0.7351 TO 0.7384
0.7384 TO 0.7416
0.7416 TO 0.7449
0.7449 TO 0.7481
0.7481 TO 0.7514
0.7514 TO 0.7546
0.7546 TO 0.7578
0.7578 TO 0.7611
0.7611 TO 0.7643
0.7643 TO 0.7676
0.7676 TO 0.7708
0.7708 TO 0.7741
0.7741 TO 0.7773
0.7773 TO 0.7806
0.7806 TO 0.7838
0.7838 TO 0.7871
0.7871 TO 0.7903
0.7903 TO 0.7936
0.7936 TO 0.7968
0.7968 TO 0.8001
0.8001 TO 0.8033
0.8033 TO 0.8066
0.8066 TO 0.8098
0.8098 TO 0.8130
0.8130 TO 0.8163
0.8163 TO 0.8195
0.8195 TO 0.8228
0.8228 TO 0.8260
0.8260 TO 0.8293
0.8293 TO 0.8325
0.8325 TO 0.8358
0.8358 TO 0.8390
0.8390 TO 0.8423
0.8423 TO 0.8455
0.8455 TO 0.8488
0.8488 TO 0.8520
0.8520 TO 0.8553
0.8553 TO 0.8585
0.8585 TO 0.8617
0.8617 TO 0.8650
0.8650 TO 0.8682
0.8682 TO 0.8715
0.8715 TO 0.8747
0.8747 TO 0.8780
0.8780 TO 0.8812
0.8812 TO 0.8845
0.8845 TO 0.8877
0.8877 TO 0.8910
0.8910 TO 0.8942
0.8942 TO 0.8975
0.8975 TO 0.9007
0.9007 TO 0.9040
0.9040 TO 0.9072
0.9072 TO 0.9105
0.9105 TO 0.9137
0.9137 TO 0.9169
0.9169 TO 0.9202

0.7286 TO 0.7319
0.7319 TO 0.7351
0.7351 TO 0.7384
0.7384 TO 0.7416
0.7416 TO 0.7449
0.7449 TO 0.7481
0.7481 TO 0.7514
0.7514 TO 0.7546
0.7546 TO 0.7578
0.7578 TO 0.7611
0.7611 TO 0.7643
0.7643 TO 0.7676
0.7676 TO 0.7708
0.7708 TO 0.7741
0.7741 TO 0.7773
0.7773 TO 0.7806
0.7806 TO 0.7838
0.7838 TO 0.7871
0.7871 TO 0.7903
0.7903 TO 0.7936
0.7936 TO 0.7968
0.7968 TO 0.8001
0.8001 TO 0.8033
0.8033 TO 0.8066
0.8066 TO 0.8098
0.8098 TO 0.8130
0.8130 TO 0.8163
0.8163 TO 0.8195
0.8195 TO 0.8228
0.8228 TO 0.8260
0.8260 TO 0.8293
0.8293 TO 0.8325
0.8325 TO 0.8358
0.8358 TO 0.8390
0.8390 TO 0.8423
0.8423 TO 0.8455
0.8455 TO 0.8488
0.8488 TO 0.8520
0.8520 TO 0.0553
0.8553 TO 0.9585
0.8585 TO 0.6617
0.8617 TO 0.8650
0.8650 TO 0.8682
0.8682 TO 0.8715
0.8715 TO 0.8747
0.8747 TO 0.8780
0.8780 TO 0.8812
0.8812 TO 0.8845
0.8845 TO 0.8877

.*.*****.*.*.....*...*..*..

. . .. ....... .*...

.*....*...*... **. ** * * ** * .

.*.* ......... * t ** ** *

...... ..... .....

.... ....
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0.8877 TO 0.8910
0.8910 TO 0.8942
0.8942 TO 0.8975
0.8975 TO 0.9007
0.9007 TO 0.9040
0.9040 TO 0.9072
0.9072 TO 0.9105
0.9105 TO 0.9137
0.9137 TO 0.9169
0.9169 TO 0.9202

0.7286 TO 0.7319
0.7319 TO 0.7351
0.7351 TO 0.7384
0.7384 TO 0.7416
0.7416 TO 0.7449
0.7449 TO 0.7481
0.7481 TO 0.7514
0.7514 TO 0.7546
0.7546 TO 0.7578
0.7578 TO 0.7611
0.7611 TO 0.7643
0.7643 TO 0.7676
0.7676 TO 0.7708
0.7708 TO 0.7741
0.7741 TO 0.7773
0.7773 TO 0.7806
0.7806 TO 0.7838
0.7838 TO 0.7871
0.7871 TO 0.7903
0.7903 TO 0.7936
0.7936 TO 0.7968
0.7968 TO 0.8001
0.8001 TO 0.8033
0.8033 TO 0.8066
0.8066 TO 0.8098
0.8098 TO 0.8130
0.8130 TO 0.8163
0.8163 TO 0.8195
0.8195 TO 0.8228
0.8228 TO 0.8260
0.8260 TO 0.8293
0.8293 TO 0.8325
0.8325 TO 0.8358
0.8358 TO 0.8390
0.8390 TO 0.8423
0.8423 TO 0.8455
0.8455 TO 0.8488
0.8488 TO 0.8520
0.8520 TO 0.8553
0.8553 TO 0.8585
0.8585 TO 0.8617
0.8617 TO 0.8650
0.8650 TO 0.8682
0.8682 TO 0.8715
0.8715 TO 0.8747
0.8747 TO 0.8780
0.8780 TO 0.8812
0.8812 TO 0.8845
0.8845 TO 0.8877
0.8877 TO 0.8910
0.8910 TO 0.8942
0.8942 TO 0.8975
0.8975 TO 0.9007
0.9007 TO 0.9040
0.9040 TO 0.9072
0.9072 TO 0.9105
0.9105 TO 0.9137
0.9137 TO 0.9169
0.9169 TO 0.9202

0.7286 TO 0.7319
0.7319 TO 0.7351
0.7351 TO 0.7384
0.7384 TO 0.7416
0.7416 TO 0.7449
0.7449 TO 0.7481
0.7481 TO 0.7514
0.7514 TO 0.7546
0.7546 TO 0.7578
0.7578 TO 0.7611
0.7611 TO 0.7643
0.7643 TO 0.7676
0.7676 TO 0.7708
0.7708 TO 0.7741
0.7741 TO 0.7773
0.7773 TO 0.7806
0.7806 TO 0.7838
0.7838 TO 0.7871
0.7871 TO 0.7903
0.7903 TO 0.7936
0.7936 TO 0.7968
0.7968 TO 0.8001
0.8001 TO 0.8033
0.8033 TO 0.8066
0.8066 TO 0.8098
0.8098 TO 0.8130
0.8130 TO 0.8163
0.8163 TO 0.8195
0.8195 TO 0.8228
0.8228 TO 0.8260
0.8260 TO 0.8293
0.8293 TO 0.8325
0.8325 TO 0.8358
0.8358 TO 0.8390
0.8390 TO 0.8423

FREQUENCY FOR GENERATIONS 604 TO 1203

FREQUENCY FOR GENERATIONS 904 TO 1203
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0.8423 TO 0.8455
0.8455 TO 0.8488
0.8488 TO 0.8520
0.8520 TO 0.8553
0.8553 TO 0.8585
0.8585 TO 0.8617
0.8617 TO 0.8650 ....
0.8650 TO 0.0682
0.8682 TO 0.8715
0.8715 TO 0.8747
0.8747 TO 0.8780
0.8780 TO 0.8812
0.8812 TO 0.8845
0.8845 TO 0.8877
0.8877 TO 0.8910
0.8910 TO 0.8942
0.8942 TO 0.8975
0.8975 TO 0.9007
0.9007 TO 0.9040
0.9040 TO 0.9072
0.9072 TO 0.9105
0.9105 TO 0.9137
0.9137 TO 0.9169
0.9169 TO 0.9202
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6.6.17 SLOWPOKE Fuel MCNP Input

This section contains sample input files from the evaluation of SLOWPOKE fuel elements in the
LWT cask. The input files are shown in Figures 6.6.17-1 and 6.6.17-2.
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Figure 6.6.17-1 Maximum Reactivity Input for Undamaged SLOWPOKE Fuel
NAC-LWT Cask - Accident Transport Conditions
C Slowpoke Fuel - Fuel in Aliuminum Tubes
C Fuel Asnembly Cells
1 1 -3.4570) -1 2 -3 u=8 $ Fuel Meat
2 2 -2.700 -4 1 4 2 -3 uo8 $ Clad
3 2 -2.7000 -5 3 u-= $ Top Cap
4 2 -2.70u0 -5 -2 a-8 $ Bottom Cap
5 3 -0. 982 #81 2 93 04 u=i $ Outside Rod
C _Canister Pelated Cells
c Aluminum Tubes - Centerered
31 3 -0.1982 -31 u=7 $ Tube ID
22 5 -2.7000 -32 +31 u=

7  
$ Tube OD

33 3 -0.9982 32 u=7 S Outside Tube
c Tube array
41 3 -0.9982 -33 +34 -35 +36 $ Tube Array

trcl=(O 0 0.635) lat=l u=6 fill=-3:3 -3:3
6 6 6 6 C 6

6 7 7 -7 7 7 6
_ 7 7 7 6
6 .7 7 7 7 7 6

_ 7 7 7 7 7 C
67 7 7 776

, 6 6 651 5 -2.70nt0 -38 -37 u=5 $ Base Plate for A]

0:0

rray
52 3 -0.2 92 -41 full=- trc
53
54
55
56
57
58
59
CI
01
82

C3
C4
(55
66
67
68
69
70
71
72
73
74
75
76

lute

I ke

likelike
like
sike

like
like
like
like
like
like
iake

1like
1I ke

lIIkelike

like
like
li ke
like
l lke
Ilike

52
52
52
52

52
52

52
5,
5 2
52

52

52
52
521
52ý

but
but
but
but
but
but
but
bit
but
but
but
but
but
but
but
but
but
but
but
but
but
but
but
but

fill=8
fill-8
fl111-8
fill-8
fill=8
fill=8
fill=8
fill=8
fil=-8
fill1=8
fill=8
fill=8
fill=8
fill-8
fill=8
fill-8
fill-I

fill-I

fill=-
fill-8
fill-8
fill=-
fill-

trcl
trcl
trcl
trcl
trul
tr-l
trcl
tr-l
trcl
ti cl
trcl
trcl
trcl
trcl
tr-l
trcl
trcl
trcl
trcl

triO

t-1l
trcl

1 ( -2.6834 2.6834 0.6351
-1.4134 2.6834 0.86351
0.0000 2.7429 0.6351
1.4134 2.6834 0.6351
2.6834 2.6834 0.6351 ))
-2.6834 1.4134 0.6351
-1.4134 1.4134 0.6351)
0.0000 1.4729 0.6351
1.4134 1.4134 0.6351
2.8834 1.4134 0.635 1
-2.7429 0.0100 0.6351
= -1.4729 0.0000 0.6351

- 0.0000 0.0000 0.6351
S1.4729 0.0000 0.6351
= 2.7429 0.0000 0.6351
_ -2.6834 -1.4134 0.8351
-1.4134 -1.4134 0.6351
- 1 0.000 -1.4729 0.6351
1.4134 -1.4134 0.6351)
= 2.834 -1.4134 0.6351 1
-2.6834 -2.6834 0.6351 )
-1.4134 -2.C834 0.63151
01.000 -2.7429 0.8351 1
1.4134 -2.6834 0.6351 )
2'.6834 -2.6834 0.6351 )

U=5 $ Fuel Rod I
u=5 $ Fuel Rod 2

u=5 $ Fuel Rod 3
u=5 $ Fuel Rod 4
u-5 $ Fuel Rod 5

u=5 $ Fuel Rod 6
u-5 S Fuel Rod 7

u=5 $ Fuel Rod 8
u-5 $ Fuel Rod 9
u-5 $ Fuel Rod 10

u=5 $ Fuel Rod 11
u=5 $ Fuel Rod 12

u-5 $ Fuel Rod 13
u-5 $ Fuel Rod 14
u=5 $ Fuel Rod 15

u=5 $ Fuel Rod 16
u=5 $ Fuel Rod 17

u-5 $ Fuel Rod 18
u-5 $ Fuel Rod 19
u-5 $ Fuel Rod 20

u=5 S Fuel Rod 21
u=5 $ Fuel Rod 22

u=5 $ Fuel Rod 23
u=5 $ Fuel Rod 24
u=5 $ Fuel Rod 25

77 3 -0.9982 -38 +37
852 853 #54 855 856 857 458 #59 #60 861 862 #63 864 065
866 867 468 1 69 870 871 872 #73 #74 875 876

fill=6 u-5 $ Tube Array Arround Fuel Rods
78 3 -0.9982 +38 u=- $ Tube Array Euterior
c Canister for four tube arrays
8 1 5 -2.7000 -40 +39 u=4 $ Can Base and Shell
82 3 -0.9982 -38 fill=5 tril - (C 0.000 0.0000 0.9652 1 u=4 $ Tube A
83 like 82 Out fill-I trul = U 0.0000 0.0000 25.0952 I u-4 $ Tube As84 luke 82 but fill-5 trcl = ( .. 0000 0.000 49.2212 $ u-I I Tube As
91 luke 82 but full=5 trl = i 0.0000 0.0000 73.3553 I u=4 S Tube As
86 3 -0.92A- -39 882 883 #84 #08 u-4 $ Canister Cavity
87 4 -0.0001 40 u-=4 $ Cnister Rxterior

C Cells - MTR 7 Element Basket
91 6 -7.9490 -91 194 +95 +96 +97 +98 +99 +100 u-3 $ Base plate
92 6 -7.9490 -92 +101 +105 u-3 $ Support plate
93 6 -7.9400 -q3 +101 +105 U=3 $ Support plate
94 6 -7.940( -105 +102 891 892 893 u=3 $ Center column
95 6 -7.9400 -103 991 #92 893 u=3 $ Center divider upper
96 6 -7.9400 -104 891 892 893 u-I $ Center divlder lower
97 r -7.9400 -1005 106 +101 991 992 #93 u=3 $ Small side
98 6 -7.9400 -107 #91 892 893 u=3 I Left divider
99 Q -7.9400 -100 991 092 893 U-3 S Rught divider
100C 4 -0.000 891 892 993 994 915 896 197 #98 899 u=3 $ Cask Cavi
C Calls - B-sker Cell Opening
101 4 -0.000 -111 fill=4 trcl - ( -9.3503 4.1222 1.2700 1 u-2 S UL
112 like 151 but trcl - I -9.3503 -4.5222 1.3780 0 u=2 I LL
153 like 151 but trul -1 9.3503 4.5222 1.2700 U u2 $ UP
154 like 151 but trel - ( 9.3503 -4.5123 1.2700 1 o-2 $ LR
155 4 -9.0001 9111 8152 #153 8114 fill=3 u=2 I Basket Materials
C Cells - LWT Cavity
101 4 -0n0U01 -201 f11-3 { 0.0000 0.0000 3.8100 1 u-i
202 4 -0.0001 -202 fIll-3 I 0.0000 0.0000 115.5700 ) u=I
203 4 -0.0001 -2u3 full=- 0 .0000 0.,0000 227.3300 1 u=-
204 4 -0.001 -204 full-2 1 0.0000 0.0000 339. 0900 u=l
105 4 -0.00 1 8201 0202 9203 4204 u=l
C Cells - tlT Cask Acclident Conditions
301 7 -11.344 -304 1 lot~b
302 4 -0.0001 -103 fill=l $ Cavity
303 6 -7.q400 -302 +304 $ Bottom
304 8 -7.9400 -301 +302 +306 +309 +303 $ OuterShell
305 6 -7.9400 -305 +308 +303 $ InnerShellTaper
30 C 8 -7.9400 -307 +303 $ InnerShell
307 7 -11.344 -309 +307 + Lead

ssy 1
sy 2
sy 3
ssy 4

ty Material
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308 7 -11.344 -306 +305 +308 $ LeadTaper
309 0 -309 -308 $ Leadrap
310 q -0.0001 '+301 -310 1 Gap To Reflector
311 0 +310 $ Outside

C Fuel Assembly Surfaces
1 CS 0.2110 $ Fuel Meat
2 PZ 0.4150 $ Lower Meat Elevation
3 PZ 22.4150 $ Upper Meut Elevation
4 CZ 0•. 20210 1 Clad
5 RCC 0.0000 0.]0500.5000 0.0000 0.0000 22.9300 0.3051 1 Rod Outline
C Canister Surfaces
c Aluminum Tubes
31 CZ 0.5080 $ Tube IL
32 CZ 0.6350 $ Tube OD
33 PX 0. 6350
34 Ox -0.6350
35 PY 0. 6350
36 0Y -0.035,, Tube Pitch Boxu
C Tube array base and outer envelope
37 PZ 0.6351 $ Base Plate Top Elevation
38 RPP -3.1750 3.1750 -3.1750 3.1750 0.0000 24.1300 S Tube Container
c Canister for four tube arrays
39 RPP -3.5560 3.5560 -3.5560 3.5560 0.9652 100.1776 $ Can Cavity
40 RPP -4.1910 4.1910 -4.1910 4.1910 0.0000 101.1428 $ Can Outer

41 6CC 0.0000 0.0000 0.0000 0.0000 0.0000 22.8300 0.3050 $ Rod Outlrne
C Surfaces - MTR 7 Element Basket
91 RCC 0.0000 0.0000( 0.0000 0.0000 0.0000 1.3700 16.8466 $ Base plate
92 6CC 0.0000 0.0000 52.0700 0.0000 0.000 1.2700 16.8466 6 Support plate
93 RCC 0.0000 0.0000 104.1400 0.0000 0.0000 1.2700 16.8466 S Support plate
94 CZ 1.2700 $ Hole CC
95 C/Z 0.0000 9.5250 1.2700 $ Hole UC
96 C/iz 0.0000 -9.5250 1.2700 $ Hole LC
97 C/Z -9.5250 4.0990 1.2700 $ Hole UL
98 C/Z -9.5250 -4.6990 1.2700 S Hole LL
99 C/Z 9.5250 4.6900 1.2700 $ Hole UR
100 C/S 9.5250 -4.6990 1.2700 $ Hole LR
101 RPP -5.1604 5.1604 -14.6939 14.6939 1.2700 111.7600 $ Center column outer
102 RPP -4.3667 4.3667 -13.9002 13.9002 1.2700 111.7600 $ Center column inner
103 0PP -4.3567 4.3067 4.3681 5.1026 1.2700 111.7600 1 Caeter divider upper
104 OPO -4.3067 4.3C67 -5.1621 -4.3988 1.2700 111.7600 $ Center divider lower
105 RPP -14.1986 14.1986 -9.3590 9.3599 1.2700 111.7600 $ Small side outer
106 SPP -13.8938 13.8938 -9.0551 9.0551 1.2700 111.7600 $ Small side inner
107 RPP -13.8938 -5.1604 -0.3175 0.3175 1.2700 111.7600 $ Left divider
108 RPP 5.1604 13.8938 -0.3175 0.3175 1.2700 111.7600 $ Right divider
C Surfaces - Basket Cell Opening
151 RPP -4.1909 4.1911 -4.1909 4.1911 1.2700 111.7600 $ Opening in Basket
C Surfaces - LWT Cavity
201 6CC 0.00'10 0.0000 3.8100 j. 0000 0.,0000 111.7600 10.0467 $ Basket
202 RCC 0.0000 0.0000 115.5700 0.0000 0.0000 111.7600 16.0407 $ Basket
203 RCC 0.0000 0.0000 327.3300 0.0000 0.0000 111.7600 16.467 $ Basket

204 RCC 0.0000 0.0000 339.0900 0.0000 0.0000 111.7600 16.8467 $ Basket
C Surfaces - LWT Cask Accident Conditions
301 RCC 0.0000 0.0000 -26.6700 0.0000 0.0000 507.3650 36.5189 $ Lwt
302 PCC 0.0000 0.0000 -26.6700 0.0000 0.0000 26.6700 20.5189 $ Bottom
303 RCC .000000 0.0000 0000 0 .0000 152.1200 16.9863 $ Cavity
304 RCC 0.0000 0.0000 -17.7900 00000 0.0000 7.6200 26.2525 $ Btte gamma shield

305 RCC 0.0000 0.0000 U.0000 0.0000 0.0000 444.5000 20.1740 $ Lead id - taper
306 RCC 0.0000 0.0000 0.0000 0.0000 0.0000 444.5000 31.5976 $ Lead od - taper
307 RCC 0.0000 0.0000 13.8176 0.0000 0.0000 416.8648 18.9103 $ Lead id
308 RCC 0.0000 0.00(0 13.8176 0.0000 0.0000 416.8645 33.3271 5 Lead od
309 RCC 0.0000 0.000 13.8176 0.0000 0.0000 416.8648 33.4645 $ Lead gap
*310 FCC 0.0000 0. 0000 -27.1700 0 000 0.0000 508.3650 37.0100 $ Container

C
C Materials List
C
C - U-Al
ml 92235 -2.6400E-01

-2238 -1.30000-02
13027 -7.23001-01

C Aluminum / Clad
m2 13027 -1.0
C Canister Water
m3 1001 6.6667E-01 8016 3.3333E-01
mt3 lwtr.01
C Cask Cavity Water
m4 1001 n .667E-01 0016 3.3333E-01
mt4 lwtr.rl
C Aluminum
.5 13027 -1.0
C Stainless Steel 304
m6 26000 -0.695 24000 -0.190 28000 -0.095

25055 -0.020

C Lead
m

7  
62000 -1.0

C Aluminum Honeycomb Impact Limiter
m8 130 27 -1.0
C Water/Glycol - Cask leutron Shield
"l0 1001 -1.03651E-01 8016 -6.75619E-01 6000 -2.20730E-01

C Cask Ecterior (Water at Various Deesities)
m9 1001 6. 647E-01 0016 3.3333E-01
rot9 lctr.:O1

C
C Cell Importances
amp:s 1 

7
3r 0

c
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c Criticality Controls

ckcode 200') 1.0,0 30l 53')

c Source Distribution for InItial Generation
SDEF CEL= 302:D4:tD5: Dr:D7:-l

ERG= Dl

POS= 0. 0000 0.00 0.4150
RAD= D2

'.20= 0.00 0.00 1.00

EXT= D3
C - Neutron Source Energy Source Distribution
§ SPi

-3
C - Urnifor. Radial Distribution in Fuel Rod
4 S12 SP2

0. 000') -21

0.2110 1
C - a-1iul Source Profile
0 S13 SP3

0 0. 0

22 1.0
C - Two Baskets With Fuel in Cask

# S14 SP 4
1 d

203 1
'04 1

C - Four Openings in Basket with Fuel
N S15 SP5

I d
151 1
152 1
153 1
154 1

C - Four Tube Arrays per Canister
# S16 SP6

1 d
82 1

83 1
84 1
nO 1

C - 25 Fuel Rods
SIT SP7

1 d
52 1
53 1
54 1
55 1
56 1
57 1
53 1
59 16O I
60 1
61 1
62 1
o3 1

64 1
65 1
66 1
67 1

09 1
70 1
71 1

72 1
73 1
74 1
75 1
70 1

C PFrit Control
prdnp -30-00 1 2
print
C Randomr Number Generator
rood jen=2 1.90735E+13 strsde=152917 hist=l

January 2015
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Figure 6.6.17-2 Maximum Reactivity Input for Damaged SLOWPOKE Fuel
NAC-LWT Cask - Accident Transport Conditions
C SlowPoke Fuel - Fuel in Aluminum Tubes
C Cansster Related Cells
c Aluminum Tubes - Centerered
31 1 -1.2795 -31 U=7 $ Tube ItD
32 1 -2.7000 -32 +31 u=7 S Tube OD
33 1 -1.2795 32 0=7 $ Outside Tube
c Tube array
41 1 -1.2795 -33 +34 -35 +36 $ Tube Array

trcl=(S 0 0.635) lat=l u=6 fill=-3:3 -3:3 0:0
6666 E66
6777771

1777776
6777776
6777776
6777776
66616616

51 1 -2.7111 -39 -27 u=5 $ Ruse Plate fur Array
12 1 -1.2791 -39 +37

f111=6 U=5 I Tube Array Arruond Fuel Rods

13 1 -1.2795 +39 u=5 $ Tube Array Enterior
c Canister for four tube arrays
61 5 -2.7000 -49 +39 u=4 $ Can Ruse and Shell

I2 1 -1.2795 -38 +i1l=5 trcl = 9.0,000 0.0000 0.9612 ) u=4 $ Tube A
93 like 92 but u111=5 trel = $ 1.0000 0.0000 21.0912 7 u=4 $ Tube As

64 like 62 but fill=5 trcl = 0.01100 0.0000 49.222 u=4 $ Tube Au

85 like 62 but iill=5 trcl = 0.0000 0.0000 73.3552 7 u=4 $ Tube As
86 1 -1.2795 -39 982 983 694 #95 -=4 S Canister Cavity
87 4 -0.0001 40 u=4 $ Canuster Exterior
C Cells - MTR 7 Elenent Basket
91 C -7.9400 -91 +94 +95 +96 +97 +98 +99 +100 u=3 $ Base plate
92 6 -7.9400 -92 +101 +101 u=3 $ Support plate
93 6 -7.9400 -93 +101 +105 u=3 $ Support plate
94 F -7.9400 -10] +192 #91 092 993 u=3 $ Center column
95 6 -7.9400 -103 #91 #92 993 u=3 $ Center divider upper
96 6 -7.9400 -104 991 992 993 u-3 $ Center divider lower
97 6 -7.9400 -105 +106 +101 991 992 993 u=3 $ Small side
98 6 -7.9400 -107 491 992 893 ui-3 $ Left divider
99 6 -7.9400 -108 991 #92 N93 u=3 $ Right divider
100 4 -0.0001 091 492 693 #94 #95 #99 997 #9 996 u= $ Cask Cavi
C Cells - Basket Cell Opening
151 4 -0.00'1 -151 fill=4 trcl = (-9.3193 4.5222 1.2700) u-2 $ UL
152 like 151 but trcl - -9.3502 -4.5222 1.2700 7 u=2 I LL
153 like 151 but trcl = (9.3503 4.1222 1.2700 u=2 $ UR
154 like 151 but trc = 7 0.3103 -4.5122 1.2700 7 u=2 $ LR
115 4 -0.0001 9111 9112 9113 9114 fill=3 u=1 $ Basket Materials
C Cells - LWT Cavuty
201 4 -0.0001 -291 fill=3 ( 0.0000 0.0000 3.8100 1 u=l
202 4 -0.0001 -202 fill=3 (0.0000 0.0000 115.5700 7 u=1
203 4 -0.0001 -203 fill=2 7 0.0000 9.0009 227.3300 7 u=1
204 4 -0.0001 -204 -il=2 70.0000 0.0000 339.09007 u=1
205 4 -0.0001 9201 02 4203 #204 u=l
C Cells - LWT C-ask Accident Conditions
301 7 -11.344 -304 $ BotPb
302 4 -0.0001 -303 fill=1 $ Cavity
303 6 -7.9400 -302 e304 $ Bottom
304 6 -7.9400 -301 +302 +306 +309 +303 $ OuterShell
305 6 -7.9400 -305 +308 =303 5 InnerShellTaper
306 6 -7.9400 -307 +303 $ InnerShell
307 7 -11.244 -301 +307 $ Lead
308 7 -11.344 -301 +305 +308 $ LeadTaper
309 0 -309 +308 $ LeadGap
310 9 -0.0001 +301 -310 $ Gap To Reflector
311 I +299 1 Outoude

.ssy I
sy 2
sy 3
Ssy 4

ty Material

C Canister Surfuces
c Aluminum Tubes
31 CZ 0.5080 $ Tube It
32 CZ 0.6350 1 Tube OD
33 P" 0.6350
34 PM -0. 6350
35 PY 0.6350
36 PY -0.6350 1 Tube Pitch Boe
c Tube array base and outer envelope
37 PZ 03.1 351 S Base Plate Top Elevation
39 RPP -3.1750 3.1750 -3.1750 3.1750 0.0000 24.13U0 $ Tube Container
c Canister for four tube arrays
39 RPP -3.1160 1.1160 -3.5510 3.5510 0.9652 100.1776 0 Can Cavity

40 RPP -4.1910 4.1910 -4.1910 4.1910 0.0000 101.1428 0 Can Outer
41 PCC 0.00 00 0.0000 0O0000 0.9090 0.0000 22.8300 0.20510 $ Pod Outline
C surfaces - MTR 7 Element Basket
91 RCC 0.0000 u.0 00 0.0000 0.0000 0.0000 1.2700 16.8460 1 Base plate
92 9CC 0.0000 0.0000 52.0700 9.0000 0.0000 1.1700 16.8466 S lupport plate
93 9CC 0.0000 U.0009 904.9400 0.0000 0.0000 1.2709 16.8416 $ Sopport plate
94 CZ 1.2700 $ Hole CC
95 C/Z 09.000 9.5250 1.2700 1 Hole UC
96 C/I 0.0000 -9.5250 1.2C00 $ Hole LC
97 C/2 -9.5250 4.(900 1.2200 $ Hole UL
98 C/Z -9.5250 -4.6990 1.2700 S Hole LL
99 C/Z 9.521(0 4.6990 1.2700 $ Hole UR
109 C/Z 9.1250 -4.1990 1.2700 0 Hole LR
101 PFPP -5.1194 5.1604 -14.6039 14.6939 1.2700 111.7600 $ Center column outer
102 RPP -4.36F7 4.3667 -12.9002 12.9002 1.2700 111.7600 $ Center column inner
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103 RPP -4.3667 4.3667 4.3689 5.1626 1.2700 111.766U 1 Center divider upper
104 PP -4.366.7 4.3667 -5.1626 -4.3666 1.2706 111.76600 $ Center divider lower
l05 6PP -14.1986 14.1986 -9.3599 5.3699 1.271,0 11.7660 $ Scull side outer

106 FPP -13.893P 13.8938 -9.0551 9.01551 1.2700 111.7600 $ Small side inner
107 RPP -13.8938 -5.1604 -6.3175 0.3175 1.3700 111.7600 $ Left divider
108 RPP 5.1604 13.6938 -9.3175 0.3175 1.2700 111.7600 R RIght divider
C Surfuces - Basket Cell Opening
151 FPP -4.1I019 4.1911 -4.1909 4.1911 1.2766 111.7600 0 Cpening in Basket

C Surfaces - LWT Cavity
201 RCC 0.6006 0.1000 3.8100 0.0000 0.0000 111.760O 16.8467 1 Basket

202 RCC 0.0000 0.0900 115.5700 0.0000 0.0000 111.7600 16.8467 S Basket
203 RCC 0.0000 0.0000 227.3300 0.0009 9.9000 111.7600 16.8467 $ Basket
204 RCC 0.0000 0.0000 339.9900 0.0000 0.0000 111.7600 16.8467 1 Basket
C Surfaces - LWT Cusk Accident Conditions
301 P.C 0. 0 00 -26. 6700 0.6000 0.06000 507. 36150 36. 5186 $ Lwt
30)2 PCC 0.000 0.0000 -26.6700 0.0000 0.0o00 26.6700 36.51E9 $ Bottom
303 RCC 0.0000 0.0000 0.0000 0.0000 0.0000 452.1200 16.9863 $ Cavity
304 RCC 0.0000 0.0000 -17.7800 0.0000 0.0000 7.6200 26.3525 $ Bottom gamma shield
305 9CC 0.0000 0.0000 0.0000 0.0000 0.0000 444.5009 20.1740 $ Lead id - tLper
300 RCC 0.0000 0.C000 0.0000 0.0000 0.0000 444.5000 31.5976 $ Lead od - taper
307 ,CC 0.0000 0.0000 13.8176 0.0000 0.0000 416.0648 18.9103 $ Lead id
308 0CC 0.0000 6.0000 13.8176 0.0000 0.0000 416.0648 33.3271 1 Lead od
309 RCC 0.0000 0.0000 13.8176 0.0000 0.0000 416.8648 33.4645 $ Lead gap
-310 RCC 0.0000 0.0000 -27.1700 0.0000 0.0000 508.3650 37.0169 $ Container

C
C Materials List
C
C - U-Al H20
ml 92235 -5.7000E-02 1001 -7.51000E-02

92238 -3.0000E-03 6016 -6.0400E-01

13027 -2. 6100-01
C Aluminuw / Clad
m2 13027 -1.0
C Canister Water
ml 1001 6.6667E-01 6016 3.3333E-01
mt3 lwtr.Ol
C Cask Cavity Water
m4 1001 6.6667E-01 8016 3.3333E-01
mt4 lwtr. Ol
C Alumninuum
m5 13027 -1.0
C Stainless Steel 304
m6 26600 -0. 695 24000 -0. 190 28000 -0.095

25055 -0.020
C Lead
m7 82001 -1.0
C Aluminum Honeycomb Impact Limiter
.b 13027 -1.0
C Water/Glycol - Cask Neutron Shield
mlO 1001 -1.03651E-01 8016 -6.75619E-01 6000 -2.20730E-01

C Cask E`terior (Water at Various Densities)
m9 101 6. 6667E-01 8016 3.33336-01
mit9 lwtr.Ol
C
C Cell Importances
imp:n 1 43r 0
c
c Criticality Controls

kcode 2000 1.00 30 530
c
c Source 'Istribution for Initial Generation
S0EF CELL 302:14:D5:D6

ERG= D1
P0S 0. 0000 0.00 0.4150
FAD= D2
KYS= 0.00 0.00 1.00
EXT= D3

C - Jeotrun Source Energy Source Distribution

9 SF1
-3

C - Uniform Radial Distribution in Fuel Rod
M S12 SP2

0. 0000 -21
3. 5560 1

C - A 1ial Source Prufile
9 S13 SP3

0 0.0
100 1.0

C - Two Baskets With Fuel in Cunk
6 S14 Sp4

1 d
203 1
204 1

C - Four Openings in Basket with Fuel
6 S15 SP5

1 d
151 1
152 1
153 1
154 1

C - Four Tube Arrays per Canister
A SI6 SP6

1 d
82 1
P3 1
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84 1
85 1

C Print Control
prdmp -30 -6, 1 2
print
C Random lumb-r Generator
rand qen=2 1.90735E-13 stride=152917 hist=1
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6.6.18 HEUNL in the LWT Cask

This section contains a sample (truncated) output file from the evaluation of HEUNL in the LWT

cask. The output file is shown in Figure 6.6.18-1.
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Figure 6.6.18-1 Maximum Reactivity HEUNL Configuration
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7 OPERATING PROCEDURES

This chapter describes the generic operating procedures for loading, unloading and preparing the

NAC-LWT package for transport. These procedures shall be implemented to ensure the package

is used in accordance with Certificate of Compliance (CoC) No. 9225 for the NAC-LWT

packaging.

These procedures are based on generic site conditions and assume that the package arrives at the

handling site with the appropriate internals installed in the cask. Additional operations and/or

modifications (i.e., sequence of operations, use of parallel operations, etc.) to these procedures to
address site-specific conditions may be required for each user's facility. These additional

operations and/or modifications will be documented in site-specific procedures.

In addition, site-specific procedures may incorporate signoffs for activities or operational

sequences as they are performed. Oversight organizations, such as Quality Assurance or Quality

Control, may participate in certain package handling operations. The use of signoffs can assist
the user in assuring that critical steps are not overlooked, that the package is handled in

accordance with the CoC and Safety Analysis Report (SAR), and that appropriate records are

retained as required by 10 CFR 71.91.

The NAC-LWT package is designed and certified to transport numerous fissile and radioactive

contents, as described in the CoC, as a Type B(U)F-96 package. Certain radioactive contents, as
described in the CoC, are required to be transported in a NAC-LWT assembled and tested in a

leaktight containment configuration. The leaktight containment can be provided by either the

Alernate port cover design with a Viton O-ring seal or by the Alternate B port cover design with

a metallic seal.

The NAC-LWT is also certified for the transport of Tritium Producing Burnable Absorber Rod

(TPBAR) contents, as described in the CoC, as a Type B(M)-96 package. NAC-LWT cask units

designated for the transport of TPBAR contents require both leaktight containment and a high-

pressure capable containment barrier. NAC-LWT casks for the leaktight transport of TPBAR

contents shall be configured with Alternate B vent and drain port covers in accordance with the

license drawings, and subjected to the additional hydrostatic test per the requirements of Section

8.1.2.

NAC-LWT casks for the transport of HEUNL contents shall be con
and drain port covers in accordance with the license drawinas.
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consideration of a hypothetical release of HEUNL material from the containers' and the Viton
seals' compatibility with the HEUNL nitrate solution.

Loaded shipments received at U.S. Department of Energy (DOE) facilities shall be receipt

surveyed and monitored in accordance with DOE regulations. As required, the shipper will be

notified of any survey or shipping discrepancy and the shipper will ensure appropriate regulatory

notifications are completed.

When the package is handled in accordance with the procedures provided herein, and is loaded

within the conditions of the CoC and the SAR, the resulting occupational exposures will be

maintained as low as reasonably achievable (ALARA), as required by 10 CFR 20.

7.1 Procedures for Loading Packages

For the shipment of loaded packages, the cavity shall be dry, the contents and nameplate package

identification, corresponding to the contents, shall be verified as correct, and the other applicable

conditions of the Certificate of Compliance (CoC) shall be verified as met. Site-specific

procedures for dry handling, when required, and loading of fuel assemblies and other authorized

contents will be prepared to incorporate the dry transfer system components required to safely

and efficiently load the NAC-LWT at each loading facility. Dry loading and transfer procedures

are not specifically described in the individual loading procedures due to facility and required

equipment variations. Content configurations may require spacers, baskets, basket inserts,

canisters, etc., to support and/or control the content geometry during transport. The transport

configurations identifying the specific contents and components required are specified in the

license drawings. Solid, irradiated and contaminated hardware will generally be loaded wet

utilizing the procedure guidance of Section 7.1.1. Alternatively, the solid, irradiated and

contaminated hardware can be loaded dry utilizing dry loading procedures (i.e., per Section

7.1.2) modified to the requirements of the dry loading facilities.

Two port cover designs are available for use. The alternate port cover has an O-ring along the

barrel and a Viton® O-ring on the inner end of the port cover. The alternate port cover was

developed to provide a leaktight containment boundary and to facilitate ease of installation. The

second port cover design is the Alternate B port cover that has two face seals on the inner end of

the port cover. The Alternate B port cover was developed to provide a high-pressure and

leaktight containment boundary and is required to be installed for the transport of TPBAR

contents. Both the Alternate and Alternate B port covers provide the capability to establish a

leaktight containment boundary and, therefore, the two port cover designs can be used

interchangeably for authorized contents not requiring a high-pressure containment boundary

capability, except that Alternate port covers are required to be used for the transport of HEUNL

contents as specified on the License Drawing and in the operating procedures.
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The alternate port cover bolts are torqued to 100 ± 10 inch-pounds. The Alternate B port cover

bolts are torqued to 285 ± 15 inch-pounds to ensure compression of the metallic containment

O-ring seal.

As required for the specific contents, applicable procedures will specify the use of the Alternate B

port covers. In these loading procedures, the Alternate B port cover helium leakage rate testing is

described. For other content loading procedures, either port cover design canbe used. However,

if the Alternate B port covers are used, the metallic O-ring seal will be replaced for each

transport following component removal and the helium maintenance leakage rate test is required

to be performed.

For cask loading operations performed under water or when water is introduced into the cask

cavity, the cask cavity is required to be blown down to remove the cavity water, vacuum dried,

verified as dry, and helium backfilled prior to final closure and leakage testing. The cavity is
vacuum dried by attaching a vacuum pump to the vent and/or drain port and evacuating the

cavity to a pressure of less than 10 torr (13 mbar), and continuing to vacuum pump for an

additional 15 minutes. If the cavity pressure rise is less than 5 torr (6.7 mbar) during a 10-minute

isolation and hold period, there is no free water in the cavity and the cask cavity is verified as

dry. Final containment closure and leakage testing operations in preparation for transport can

proceed. If the pressure rise is >5 torr (6.7 mbar), the vacuum drying will be continued until the

dryness verification criteria are met. The successful performance of the dryness verification and

backfilling the cavity with helium ensures that there is no free water in the cavity and oxidation

of the cask's contents is precluded. When the cask is loaded in a dry cell or under other

conditions where no water is introduced into the cask cavity, the procedure sequences for cavity

blow down, vacuum drying and dryness verification can be eliminated and the loading sequence

can proceed directly to final closure, containment boundary leakage testing and helium backfill

operations.

7.1.1 Procedures for Wet Loading of LWR Fuel Assemblies and Canistered

LWR Fuel Rods

The procedures for wet loading the NAC-LWT with LWR fuel are as follows:

1. Perform a receipt inspection of the empty cask and trailer/ISO container, inspecting for
transport damage.

2. Position the trailer in the designated cask unloading area. Set the trailer brakes and
chock the wheels to prevent unintended movement. If site-specific conditions exist
that require the trailer to move to allow the cask to be uprighted on its rotation
trunnions, release brakes and remove the chocks when required to complete uprighting
operations. If an ISO container is used, it may be removed from the trailer and
secured in the unloading area.
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3. Remove the personnel barrier or the roof and roof cross-members from the ISO
container.
Note: Verify that the package nameplate displays the correct package identification

number in accordance with the CoC.

4. Perform a Health Physics survey of the cask and adjacent surfaces of the trailer.

Note: A receiving survey of the cask and transporter must be performed as soon as
practicable after arrival at the site to assure compliance with 10 CFR 20, 10
CFR 71.87(i) and 10 CFR 71.47, and to assure timely reporting of any
reportable noncompliance.

5. Remove the top and bottom impact limiters.

6. Remove the cask tie-down strap.
7. Using the lifting yoke with the guides removed, engage the lifting trunnions. Raise the

cask to vertical by rotating the cask rotation sockets on the rear cask supports, moving
the crane and/or trailer as required to keep the lift yoke engaged to the trunnions and
the cask engaged in the rear supports. When the cask is fully vertical, lift the cask
from the supports and remove it from the trailer/container.

8. Place the cask in the cask preparation area or other designated location. Disengage the
lifting yoke. Clean cask surfaces of road dirt as required for entry into the spent fuel
pool.

9. Visually inspect the neutron shield tank fill, drain and level inspection plugs for signs
of neutron shield fluid leakage.

10. Remove the vent and drain valve port covers. Prior to reinstallation of the port covers.,
carefully inspect the valve port cover O-ring seals and, if the O-rings show any 0
damage, replace them with approved spares. Ensure that the replacement 0-rings are
properly installed and seated. Visually inspect the valved quick-disconnect nipples
and replace them, if necessary.

Note: For Alternate B port covers, replace the metallic O-ring with an approved
spare prior to reinstallation.

11. Remove closure lid bolts. Attach the lid lift slings to the closure lid. Remove the
closure lid and set it on a support that is suitable for radiological control and for
maintaining the cleanliness of the closure lid. Prior to reinstallation of the lid,
carefully inspect the Teflon 0-ring seal in the underside of the closure lid and, if it
shows any damage, replace it. Remove the metallic O-ring and replace it with an
approved spare. Ensure that the replacement 0-rings are properly installed and seated.
Inspect the lid bolts and replace any that are damaged.

12. Visually inspect the inner cavity for foreign material or damage. Install or verify the
presence of the proper drain tube and basket assembly.

13. Fill the cask cavity with clean water.

14. Install lift yoke arm guides and remote actuation component on the cask lifting yoke.

15. Engage the cask lifting yoke with the cask lifting trunnions and pick uIp the cask.
Carefully lower the cask to the bottom of the cask loading area. Rinse the cask
surfaces with clean water to minimize cask surface contamination.

0
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16. Disengage the lifting yoke from the cask and remove the yoke from the pool, if
necessary, to provide fuel loading clearance.

17. Identify the fuel assembly(ies) or canistered LWR fuel rods to be loaded. Verify the
identified materials comply with the content conditions and authorized quantities as
specified in the CoC.

18. Pick up the fuel assembly or transport canister containing individual fuel rods, using
the required grapple system.
Note: See Section 7.1.8 procedures for instructions for loading and preparing PWR or

BWR rods and nonfuel-bearing components in a transport canister.

19. Position the fuel contents over the cask and carefully lower them into the cask to avoid
damage to the cask sealing surfaces. Confirm that the fuel assembly (or transport
canister and insert, or material container) is fully seated, then release the grapple from
the fuel assembly (or transport canister and insert) and raise the grapple to the full up
position. Repeat this step as necessary to load multiple assemblies or containers (if
required).

20. Position the cask lifting yoke over the cask closure lid. Attach the slings to the closure
lid and cask lifting yoke. Lower the yoke over the cask.

21. Position the closure lid over the cask and slowly lower it into place using the cask and
lid match marks as guides. Visually confirm that the closure lid is seated.

22. Lower the cask handling yoke to slack the closure lid cables. Engage the cask lifting
trunnions with the yoke and begin lifting.

Note: Visually verify the yoke engagement before lifting the cask.

23. Raise the cask until the lid is slightly above the surface of the pool. At the option of the
licensee/user, a number of closure lid bolts (i.e., 4 to 12) may be installed hand tight.

24. Raise the cask clear of the pool, rinsing the yoke and cask with clean water.

25. Transfer the cask to the decontamination pit or other work area. Remove the yoke and
lid lift slings.

26. Install and tighten the 12 closure lid bolts to 260 ± 20 ft-lb in three passes, using the
torque sequence stamped on the closure lid.

27. At the option of the licensee/user, a 25 to 50 gallon clean water flush of the cask cavity
may be performed by connecting a valved, clean water line to the drain valve and a
valved drain line to the vent valve. After the cavity flushing is completed, if performed,
disconnect the water supply and drain lines.

28. Connect a gas supply line to the vent valve and the drain line to the drain valve.

29. Open the nitrogen or helium gas supply valve and pressurize the cask cavity (< 30 psig)
to force any residual water out the drain line. Continue to supply pressurized gas to the
cask for a minimum of five minutes after the last residual free water discharges from the
drain. Remove the drain and gas supply lines and attach a vacuum drying system (VDS)
to the vent.

30. Evacuate the cask cavity to less than or equal to 10 torr (13 mbar) and continue
vacuum pumping for a minimum of 15 minutes.

31. At the end of the vacuum pumping period, isolate the cask cavity from the vacuum
pump and stop the vacuum pump. Monitor the cask cavity pressure for a minimum of
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10 minutes. If the pressure rise is less than 5 torr (6.7 mbar), the cavity is verified as dry
of free water. If the pressure rise is >5 torr (6.7 mbar), repeat vacuum drying until the
dryness verification results are satisfactory.

32. Backfill the cask cavity with heliurn to 0 psig (1 atmosphere, absolute), +1, -0 psi and
disconnect the VDS from the vent valve.

33. Perform a helium leakage test of the closure lid containment 0-ring using a Helium
Mass Spectrometer Leak Detector (He MSLD) in accordance with the procedural
requirements of Section 8.1.3.1, Steps 3 through 10.

34. Install the vent and drain alternate port covers and torque the bolts to 100 ±10 inch-
pounds.

35. If an alternate port cover containment O-ring seal was replaced, perform a helium
leakage test on the affected port cover using a He MSLD in accordance with the
requirements of Section 8.1.3.2.2.

36. If the alternate port cover containment seal was inspected and accepted for reuse,
perform a gas pressure drop leakage test on the affected port cover as follows.

a. Install a pressure test fixture to the port cover test port, including a
calibrated pressure gauge with a minimum sensitivity of 0.25 psi.

b. Pressurize the port cover seal annulus to 15 psig, +1, -0 psi.

c. Isolate the gas supply and observe the pressure gauge for a minimum of five
minutes.

d. The acceptance criterion for the test is no measurable drop in pressure
during the minimum test time. An acceptable test assures that the minimum
assembly verification leakage test sensitivity is achieved.

Note: Alternate B port covers, if used, require the satisfactory completion of a
helium maintenance leakage rate test. Install the Alternate B port cover and
perform the maintenance leakage rate test per the requirements of Section
8.1.3.3.2.

37. Decontaminate the cask surfaces. Survey the cask for surface contamination and
radiation dose rates.

Note: Ensure compliance with 10 CFR 71.87(i) and 10 CFR 71.47.

38. Remove lift yoke arm guides. Engage the cask lifting yoke to the lifting trunnions.

39. Lift the cask and position the cask rotation sockets in the rear rotation trunnions of the
rear support structure. Carefully lower the cask to the horizontal transport orientation
resting on the front saddle by moving the crane and/or the trailer as required to maintain
cask engagement to the rear supports.

40. Disengage the lifting yoke from the lifting trunnions and remove it from the area.

41. Install the cask tie-down strap. Install the top and bottom impact limiters.

42. Install tamper-indicating device (TID) to an attachment point on the top impact limiter.

43. Install ISO container bracing and lid or personnel barrier.

44. Complete radiation and contamination surveys of the external surfaces of the package
and record the data. Ensure removable contamination and radiation dose rate survey
results comply with the limits specified in 10 CFR 71.87(i) and ().
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45. Measure the dose rate in millirems per hour at one meter from the package surface to
determine the Transport Index (TI). Indicate the TI on the Radioactive Material labels
applied to the package in accordance with 49 CFR 172, Subpart E.

46. Determine the appropriate Criticality Safety Index (CSI) assigned to the package
contents in accordance with the CoC, and indicate the correct CSI on the Fissile Material
label applied to the package per 49 CFR 172, Subpart E.

47. Apply appropriate placards to the transport vehicle in accordance with 49 CFR 172,
Subpart F.

48. Complete the shipping documents and provide the carrier with instructions regarding the
requirements for maintaining an exclusive use shipment.

7.1.2 Procedures for Dry Loading of Metallic Fuel

The procedures for dry loading the package with metallic fuel are as follows:

1. Perform a receipt inspection of the empty cask and trailer/ISO container, inspecting for
transport damage.

2. Position the trailer in the designated cask unloading area. Set the trailer brakes and
chock the wheels to prevent unintended movement. If site-specific conditions exist
that require the trailer to move to allow the cask to be uprighted on its rotation
trunnions, release brakes and remove the chocks when required to complete uprighting
operations. If an ISO container is used, it may be removed from the trailer and
secured in the unloading area.

3. Remove the roof from the ISO container and open the front and rear ISO doors.
Remove roof cross-members, if installed.
Note: Verify that the package nameplate displays the correct package identification

number in accordance with the CoC.
4. Perform a Health Physics survey of the cask and adjacent surfaces of the container.

Note: A receiving survey of the cask and transporter must be performed as soon as
practicable after arrival at the site to ensure compliance with 10 CFR 20, 10
CFR 71.87(i) and 10 CFR 71.47, and to ensure timely reporting of any
reportable noncompliance.

5. Remove the top and bottom impact limiters.
6. Remove the cask tie-down strap.

7. Using the lifting yoke with the guides removed, engage the lifting trunnions. Raise the
cask to vertical by rotating the cask rotation sockets on the rear cask supports, moving
the crane and/or trailer as required to keep the lift yoke engaged to the trunnions and
the cask engaged in the rear supports. When the cask is fully vertical, lift the cask
from the supports and remove it from the trailer/container.

8. Place the cask in the dry loading stand. Disengage the lifting yoke.

9. Remove the vent and drain valve port covers. Prior to reinstallation of the port covers,
carefully inspect the O-rings and, if the O-rings show any damage, replace them with
approved spares. Ensure that the replacement O-rings are properly installed and
seated. Visually inspect the valved quick-disconnect nipples and replace them, if
necessary.

NAC International 7.1-7



NAC-LWT Cask SAR January 2015
Revision 43

Note: For Alternate B port covers, replace the metallic 0-ring with an approved
spare prior to reinstallation.

10. Remove closure lid bolts. Attach the lid lift slings to the closure lid. Remove the
closure lid and set it on a support that is suitable for radiological control and for
maintaining the cleanliness of the closure lid. Prior to reinstallation of the lid,
carefully inspect the Teflon 0-ring seal in the underside of the closure lid and, if it
shows any damage, replace it. Remove the metallic 0-ring and replace it with an
approved spare. Ensure that the replacement 0-rings are properly installed and seated.
Inspect the lid bolts and replace any that are damaged.

11. Visually inspect the inner cavity for foreign material or damage. Install, or verify tile
presence of the proper drain tube assembly and basket, as required.

12. Install the required dry transfer system components to the top of the cask.
13. Position the shielded transfer cask system components for fuel loading, as appropriate.

14. Identify the fuel to be loaded and verify that the fuel contents comply with the content
conditions and authorized quantities as specified in the CoC. Up to five sound
metallic fuel rods may be placed in an unsealed canister. Damaged rods may be
placed in a sealed 2.75-inch or 4.0-inch failed fuel canister (FFC). Up to 10 filters
containing oxide powder from severely damaged metallic fuel rods may be placed in
one FFC. The FFC(s) containing filters may be loaded with up to two FFCs
containing failed fuel rods to fill the three-element basket. The FFCs must be vacuum
dried and sealed as described in Section 7.1.3.

15. Load the shielded transfer cask with the selected fuel contents.
16. Place the shielded transfer cask, containing a fuel canister, onto the dry transfer system

components positioned on the top of the cask.
17. Lower the fuel canister from the transfer cask into the shipping cask.
18. Repeat the loading and transfer of fuel canisters until the approved cask loading plan is

completed.
19. Install the closure lid onto the cask. Visually verify that the lid is properly seated.
20. Remove the dry transfer system components from the top of the cask.
21. Install and tighten the 12 closure lid bolts to 260 ± 20 ft-lb in three passes, using the

torque sequence stamped on the closure lid.
22. This step applies only if the cask contains damaged metallic fuel or severely damaged

metallic fuel.

a. Attach the vacuum pump to the cask vent valve.
b. Evacuate the cask cavity to < 10 torr (13 mbar) and maintain for a minimum of

15 minutes.
c. Stop the vacuum pump and monitor pressure for a minimum of 10 minutes. If

the pressure rise is less than 5 torr (6.5 mbar), the cask is adequately dried for
shipment. If not, repeat vacuum drying and pressure rise verification.

d. Remove the vacuum pump and backfill the cask cavity with helium to I
atmosphere (absolute) +1, -0 psi.

e. Remove the gas supply line.
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23. Perform the helium mass spectrometer leakage rate test on the cask lid in accordance
with the requirements of Section 8.1.3.1, Steps 3 through 10.

24. Install the vent and drain alternate port covers and torque the bolts to 100 ±1 0 inch-
pounds.

25. If an alternate port cover containment O-ring seal was replaced, perform a helium
leakage test on the affected port cover using a He MSLD in accordance with the
requirements of Section 8.1.3.2.2.

26. If the alternate port cover containment seal was inspected and accepted for reuse,
perform a gas pressure drop leakage test on the affected port cover as follows.

a. Install a pressure test fixture to the port cover test port, including a calibrated
pressure gauge with a minimum sensitivity of 0.25 psi.

b. Pressurize the port cover seal annulus to 15 psig, +1, -0 psi.

c. Isolate the gas supply and observe the pressure gauge for a minimum of five
minutes.

d. The acceptance criterion for the test is no measurable drop in pressure during
the minimum test time. An acceptable test assures that the minimum assembly
verification leakage test sensitivity is achieved.

Note: Alternate B port covers, if used, require the satisfactory completion of a
helium maintenance leakage rate test. Install the Alternate B port cover and
perform the maintenance leakage rate test per the requirements of Section
8.1.3.3.2.

27. Decontaminate the cask. Survey the cask for surface contamination and radiation dose
rates.

Note: Ensure compliance with 10 CFR 71.87(i) and 10 CFR 71.47.

28. Remove lift yoke arm guides. Engage the cask lifting yoke to the lifting trunnions.

29. Lift the cask and position the cask rotation sockets in the rear rotation trunnions of the
rear support structure. Carefully lower the cask to the horizontal transport orientation
resting on the front saddle by moving the crane and/or the trailer as required to
maintain cask engagement to the rear supports.

30. Disengage the lifting yoke from the lifting trunnions and remove it from the area.

31. Install the cask tie-down strap. Install the top and bottom impact limiters.

32. Install a TID to an attachment point on the top impact limiter.
33. Install ISO container bracing and lid or personnel barrier.

34. Complete radiation and contamination surveys of the external surfaces of the package
and record the data. Ensure removable contamination and radiation dose rate survey
results comply with the limits specified in 10 CFR 71.87(i) and Cj).

35. Measure the dose rate in millirems per hour at one meter from the package surface to
determine the Transport Index (TI). Indicate the TI on the Radioactive Material labels
applied to the package in accordance with 49 CFR 172, Subpart E.

36. Determine the appropriate Criticality Safety Index (CSI) assigned to the package
contents in accordance with the CoC, and indicate the correct CSI on the Fissile
Material label applied to the package per 49 CFR 172, Subpart E.
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37. Apply appropriate placards to the transport vehicle in accordance with 49 CFR 172,
Subpart F.

38. Complete the shipping documents and provide the carrier with instructions regarding
the requirements for maintaining an exclusive use shipment.

7.1.3 Procedures for Loading Metallic Fuel and Filters Containinq Severely

Damaged Metallic Fuel into Damaged Fuel Canisters

7.1.3.1 Small Diameter Canisters (Damaged Metallic Fuel)

1. Examine the small diameter failed fuel canister (FFC) and check it for damage.
2. Place the FFC inside the containment barrier portion of the pool. Position the FFC in

the failed rod loading station.

3. After verifying the accountability records, place the designated failed fuel rod into the
FFC. If the rod is broken into two or more pieces, verify that the lid thread and seal
area is not fouled during rod insertion.

4. When the can is loaded, install the lid using the FFC Lid Installation Tool.
5. Using the FFC handling tool, move the loaded FFC through the containment barrier

door and place the FFC horizontally into the upender.

6. Operate the hand winch to move the FFC to the vertical position.

7. Torque the FFC lid to 100 + 10 ft-lb for the small canister.
8. Connect the nitrogen supply line to the vent valve.
9. Open nitrogen supply valve and pressurize the FFC to force out the water. Blow gas

through the FFC for at least 5 minutes after the first visible bubbles appear. Remove
the gas supply line.

10. Invert the FFC in the upender and install the pipe plug.
11. Reinvert the FFC in the upender.

12. Attach the vacuum pump to the FFC vent valve. Evacuate the FFC to a pressure
below 25 torr (33 mbar) for a minimum of 15 minutes. Remove the vacuum pump and
backfill with nitrogen.

13. Remove the FFC from the upender and place it into temporary storage.

7.1.3.2 Large Diameter Canisters (Damaged Metallic Fuel)

1. Examine the large diameter FFC and check it for damage.

2. Place the FFC inside the containment barrier portion of the pool. Position the FFC in
the failed rod loading station.

3. This step is to be used when loading up to three uncanned or canned fuel rods into the
large diamneter canister. After verifying the accountability records, remove the ceramic
filter from the top of the original failed rod can. Position the can plug with aluminum
screen onto the open can. Install the plug.

4. Verify the accountability records for the fuel to be loaded.
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5. Place the designated fuel into the FFC. If the rod is broken into two or more pieces,
verify that the lid thread and seal area is not fouled during rod or can insertion. If
more than one failed rod is to be installed, repeat steps 3 through 5.

6. After the canister is loaded with fuel, install the lid using the FFC Lid Installation
Tool.

7. Using the FFC handling tool, move the loaded FFC through the containment barrier
door and place the FFC horizontally into the upender.

8. Operate the hand winch to move the FFC to the vertical position.

9. Torque the FFC lid to 130 ± 10 ft-lb for the large canister.

10. Connect the nitrogen supply line to the vent valve.

11. Open the nitrogen supply valve and pressurize the FFC to force out the water. Blow
gas through the FFC for at least 5 minutes after the first visible traces of bubbles
appear. Remove the gas supply line.

12. Invert the FFC in the upender and install the pipe plug.

13. Reinvert the FFC in the upender.

14. Attach the vacuum pump to the FFC vent valve. Evacuate the FFC to a pressure
below 25 torr (33 mbar) for a minimum of 15 minutes. Remove the vacuum pump and
backfill with nitrogen.

15. Remove the FFC from the upender and place it into temporary storage.

7.1.3.3 Large Diameter Canisters (Severely Damaged Metallic Fuel)

1. Examine the large diameter FFC and check it for damage.

2. Place the FFC inside the containment barrier portion of the pool. Position the FFC in
the failed rod loading station.

3. Verify the accountability records for the fuel in the filter set (up to 10 filters) to be
loaded into the FFC.

4. After verifying the accountability records, load the filter set into the FFC and place
aluminum wool on top of the last filter.

5. Verify that the lid thread and seal area is not fouled during insertion of the filter set.

6. After the canister is loaded with fuel, insert the lid using the FFC Lid Installation Tool.

7. Using the FFC handling tool, move the loaded FFC through the containment barrier
door and place the FFC horizontally into the upender.

8. Operate the hand winch to move the FFC to the vertical position.

9. Torque the FFC lid to 130 ± 10 ft-lb for the large canister.

10. Connect the nitrogen supply line to the vent valve.

11. Open the nitrogen supply valve and pressurize the FFC to force out the water.
Continue to blow gas through the FFC for at least 5 minutes after the first visible
traces of bubbles appear. Remove the gas supply line.

12. Invert the FFC in the upender and install the pipe plug.

13. Reinvert the FFC in the upender.
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14. Attach the vacuum pump to the FFC vent valve. Evacuate the FFC to a pressure
below 25 torr (33 mbar) for a minimum of 15 minutes. Remove the vacuum pump and
backfill with nitrogen.

15. Remove the FFC firom the upender and place it into temporary storage.

7.1.4 Procedures for Dry Loading of DIDO, Spiral, MOATA and MTR Fuel
Elements in Basket Modules into the NAC-LWT Cask

This procedure presents the steps for dry loading of fuel basket modules into the NAC-LWT

cask using a transfer cask, which can contain various types of aluminum clad reactor fuel
elements such as MTR, DIDO, spiral and plate assemblies (i.e., MOATA elements). Aluminum
clad fuel elements shall be transported in a leaktight NAC-LWT cask. The design, materials, use
and function of the various modular fuel basket assemblies such as MTR, DIDO and ANSTO are

similar, and all can be loaded into the NAC-LWT utilizing these procedures.

The modular fuel basket assemblies all consist of three types of modules: a base module,

intermediate modules, and a top module. Each basket module contains seven fuel element
locations, consisting of a center cell and six peripheral cells. The top basket module interfaces

with the cask lid to limit the axial movement of the basket assembly. The base module interfaces

with the bottom of the cask cavity. The base and intermediate modules are provided with guide

pins to provide for and maintain the proper alignment between basket modules. Each of the

basket module types is provided with a guide bar assembly to provide for the proper interface of
the basket assembly with the drain tube assembly.

Depending on the fuel type, the basket assembly may consist of 4, 5 or 6 modules, with a varying
number of intermediate modules. For the DIDO, MOATA and spiral fuel types, the DIDO

basket assembly, the ANSTO basket assembly (the basket assembly identification for MOATA

and spiral fuel types) and the ANSTO-DIDO combination basket assemblies consist of a top

module, four intermediate modules and a base module. For the ANSTO-DIDO combination

basket assembly, the top module is an ANSTO module and the remaining five modules are

DIDO modules.

In the case of MTR fuel elements, the basket assembly can include 2, 3 or 4 intermediate

modules, depending on the length and conditions of the fuel contents. Axial fuel spacers and

plates may be used as dunnage to axially position the MTR fuel elements in the basket module to
facilitate fuel unloading operations. Degraded clad of MTR elements shall be limited to a

maximum of 5% of fuel element surface area.

The fuel content condition (i.e., heat load, fissile mass, minimum cool time, etc.) limits for the
various fuel types are discussed or referenced in the following paragraphs.
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MTR fuel elements shall be selected and loaded in accordance with the MTR General and
Preferential Loading Procedures in Section 7.1.5. The MTR plate canister, if required, shall be
loaded in accordance with Section 7.1.4. 1.

DIDO fuel elements shall meet the following loading conditions:

* The maximum decay heat for DIDO fuel shall not exceed 25 W per element and 1.05 kW per
loaded DIDO basket assembly when a top spacer is utilized (see NAC Drawing No. 315-40-
113).

" The maximum decay heat for DIDO fuel elements loaded in a DIDO top module without a
lid spacer installed shall not exceed 18 W per element.

* The maximum decay heat load for DIDO fuel elements loaded into an ANSTO top basket
module with or without a damaged fuel can (DFC) shall not exceed 10 W.

* The heat load for each DIDO fuel element shall be verified by use of cool time versus burnup
(MWd/MTU) curves in Figure 7.1-8 (LEU fuel), Figure 7.1-9 (MEU fuel), and Figure 7.1-10
(HEU fuel) or by use of minimum cool time versus 235U depletion curves in Figure 7.1-1 1
(generic for LEU, MEU and HEU fuels), or by facility decay heat calculations. Note that
significantly lower uranium content for a loaded assembly compared to the design basis
assembly may result in a loaded assembly calculated burnup higher than that included in
Figure 7.1-8 through Figure 7.1-10. Use of Figure 7.1-1 1 235U depletion curves is required
for fuel assemblies in this category.

* Spiral, MOATA and DIDO fuel elements with corrosion and/or mechanically damaged
cladding (i.e., degraded ANSTO fuel elements) may be loaded, provided that the total surface
area of through-clad corrosion and/or mechanical damage does not exceed 5% per element,
and the elements, or disassembled plates, are placed in an ANSTO DFC in the upper ANSTO
basket module of an ANSTO basket assembly or ANSTO-DIDO combination basket
assembly.

Spiral, MOATA and DIDO fuel elements shall meet the content conditions specified in the CoC

for loading into the ANSTO basket assembly and the ANSTO-DIDO combination basket
assembly. In ANSTO basket assemblies, full spiral fuel loads or mixed spiral, MOATA and

DIDO fuel loads are authorized. DIDO fuel elements are limited to loading into the top ANSTO

basket module. MOATA, spiral and DIDO fuel elements with degraded cladding or

disassembled elements shall be placed into damaged fuel cans (DFCs) prior to loading into an
ANSTO top basket module. DFCs containing MOATA, spiral or DIDO fuel elements may be
loaded into the top ANSTO module of either an ANSTO basket assembly or an ANSTO-DIDO
combination basket assembly. The maximum heat load of spiral or DIDO fuel elements to be

placed in DFCs is 10 W per element. The procedures for loading degraded clad or disassembled

MOATA, spiral or DIDO fuel elements in DFCs prior to loading into the basket modules are

provided in Section 7.1.4.2. The remaining basket modules in the ANSTO basket assembly may
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only be loaded with intact MOATA and/or spiral.fuel elements. The remaining basket modules

in the ANSTO-DIDO combination basket may only be loaded with intact DIDO fuel elements.

The procedures for loading the NAC-LWT cask with MTR, DIDO or ANSTO fuel baskets in a

dry configuration or using a dry transfer system are as follows:

1. Perform a receipt inspection of the empty cask and trailer/ISO container, inspecting for
transport damage.

2. Position the trailer in the designated cask unloading area. Set the trailer brakes and
chock the wheels to prevent unintended movement. If site-specific conditions exist that
require the trailer to move to allow the cask to be uprighted on its rotation trunnions,
release brakes and remove the chocks when required to complete uprighting operations.
If an ISO container is used, it may be removed from the trailer and secured in the
unloading area.

3. Remove the personnel barrier or the roof and roof cross-members from the ISO
container.

Note: Verify that the package nameplate displays the correct package identification number in
accordance with the CoC.

4. Perform a Health Physics survey of the cask and adjacent surfaces of the trailer.

Note: A receiving survey of the cask and transporter must be performed as soon as
practicable after arrival at the site to assure compliance with 10 CFR 20, 10
CFR 71.87(i) and 10 CFR 71.47, and to assure timely reporting of any
reportable noncompliance.

5. Remove the top and bottom impact limiters.

6. Remove the cask tie-down strap.

7. Using the lifting yoke with the guides removed, engage the lifting trunnions. Raise the
cask to vertical by rotating the cask rotation sockets on the rear cask supports, moving
the crane and/or trailer as required to keep the lift yoke engaged to the trunnions and the
cask engaged in the rear supports. When the cask is fully vertical, lift the cask from the
supports and remove it from the trailer/container.

8. Place the cask onto the dry loading station/stand. Disengage the lifting yoke and move
clear.

9. Visually inspect the neutron shield tank fill, drain and level inspection plugs for signs of
neutron shield fluid leakage.

10. Remove the vent and drain valve port covers. Prior to reinstallation of the port covers,
carefully inspect the O-ring seals and, if the O-rings show any damage, replace them
with approved spares. Ensure that the replacement O-rings are properly installed and
seated. Visually inspect the valved quick-disconnect nipples and replace them, if
necessary.

Note: For Alternate B port covers, replace the metallic O-ring with an approved spare
prior to reinstallation.

11. Remove closure lid bolts. Attach the lid lift slings to the closure lid. Remove the
closure lid and set it on a support that is suitable for radiological control and for
maintaining the cleanliness of the closure lid. Prior to reinstallation of the lid, carefully
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inspect the Teflon O-ring seal in the underside of the closure lid and, if it shows any
damage, replace it. Remove the metallic O-ring and replace it with an approved spare.
Ensure that the replacement O-rings are properly installed and seated. Inspect the lid
bolts and replace any that are damaged.

12. Visually inspect the inner cavity for foreign material or damage. Install or verify
presence of a proper drain tube including drain tube alignment ring, as required.

13. Install the required dry transfer system components on the top of the cask.

14. Position the shielded transfer cask system components for fuel loading, as appropriate.

15. Identify the fuel to be loaded into each fuel basket module. Fuel elements loaded into
each basket and/or module shall comply with the approved content conditions specified
in Condition 5.(b)(1) and 5.(b)(2) of CoC No. 9225. Specific guidance on fuel selection,
use of loading diagrams and preferential loading procedures is provided in Section 7.1.5.
Perform an independent verification of the loading diagrams and fuel loading operations
per Section 7.1.5.3. MTR plate canister loading shall be in accordance with Section
7.1.4.1 and ANSTO DFC loading shall be in accordance with Section 7.1.4.2.
Note: If a basket module is to be loaded with a LEU MTR fuel element having 235U

content >490 g (>23.5 g 235U per plate), cell block spacers, as shown on
Drawing 315-40-085, shall be installed in basket module cell positions 1, 2 and
3 to prevent inadvertent loading of more than four LEU MTR fuel elements.

Note: For the loading of HEU MTR fuel elements having 235U content >380 g, a
minimum of 2.0 cm of nonfuel hardware and /or spacer plates shall be provided
at both ends of the fuel element to meet criticality control analysis requirements.

16. Load the shielded transfer cask and basket module with the selected fuel contents.

17. Place the shielded transfer cask containing a loaded fuel basket module onto the dry
transfer system components positioned on the top of the cask.

18. Lower the loaded basket module from the transfer cask into the shipping cask.

19. Repeat the loading and transfer of loaded basket modules until the approved cask
loading plan is completed.

20. Install the closure lid onto the cask using the dry transfer system. Visually verify that the
lid is properly seated.

21. Remove the dry transfer system components from the top of the cask.

22. Install and tighten the 12 closure bolts to 260 ± 20 ft-lb in three passes, using the
sequence stamped on the lid.

23. Connect a gas supply line to the vent valve and the drain line to the drain valve.

24. Open the air, nitrogen or helium gas supply valve and pressurize the cask cavity (< 30
psig) to force any residual water out the drain line. Continue to supply pressurized gas
to the cask for a minimum of five minutes after the last residual free water discharges
from the drain. Remove the drain and gas supply lines and attach a vacuum drying
system (VDS) to the vent.

25. Evacuate the cask cavity to less than or equal to 10 torr (13 mbar) and continue vacuum
pumping for a minimum of 15 minutes.
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26. At the end of the vacuum pumping period, isolate the cask cavity from the vacuum
pump and stop the vacuum pump. Monitor the cask cavity pressure foraminimurn of 10
minutes. If the pressure rise is less than 5 torr (6.7 mbar), the cavity is verified as dry of

free water. If pressure rise is >5 torr (6.7 mbar), repeat vacuum drying until the dryness
verification results are satisfactory.

27. Backfill the cask cavity with helium to 0 psig (I atmosphere, absolute), +1, -0 psi and
disconnect the VDS from the vent valve.

28. Perform a helium leakage test of the closure lid containment O-ring using a Helium
Mass Spectrometer Leak Detector (He MSLD) in accordance with the procedural
requirements of Section 8.1.3.1, Steps 3 through 10.

29. Install the vent and drain alternate port covers and torque the bolts to 100 + 10 inch-
pounds.

30. If an alternate port cover containment O-ring seal was replaced, perform a helium
leakage test on the affected port cover using a He MSLD in accordance with the
requirements of 8.1.3.2.2.

31. If the alternate port cover containment seal was inspected and accepted for reuse,
perform a gas pressure drop leakage test on the affected port cover as follows.

a. Install a pressure test fixture to the port cover test port including a calibrated
pressure gauge with a minimum sensitivity of 0.25 psi.

b. Pressurize the port cover seal annulus to 15 psig, +1, -0 psi.

c. Isolate the gas supply and observe the pressure gauge for a minimum of five
minutes.

d. The acceptance criterion for the test is no measurable drop in pressure during tile
minimum test time. An acceptable test assures that the minimum assembly
verification leakage test sensitivity is achieved.

Note: Alternate B port covers, if used, require the satisfactory completion of a helium
maintenance leakage rate test to confirm a leaktight seal condition for each
loaded transport. Install the Alternate B port cover and perform the
maintenance leakage rate test per the requirements of Section 8.1.3.3.2.

32. Decontaminate the cask surfaces. Survey the cask for surface contamination and
radiation dose rates.

Note: Ensure compliance with 10 CFR 71.87(i) and 10 CFR 71.47

33. Remove lift yoke arm guides. Engage the cask lifting yoke to the lifting trunnions.

34. Lift tile cask and position the cask rotation sockets in the rear rotation trunnions of the
rear support structure. Carefully lower the cask to the horizontal transport orientation
resting on the front saddle by moving the crane and/or the trailer as required to maintain
cask engagement to the rear supports.

35. Disengage the lifting yoke from the lifting trunnions and remove it from the area.

36. Install the cask tie-down strap. Install the top and bottom impact limiters.

37. Install a TID to an attachment point on the top impact limiter.

38. Install ISO container bracing and lid, or personnel barrier.
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39. Complete radiation and contamination surveys of the external surfaces of the package
and record the data. Ensure removable contamination and radiation dose rate survey
results comply with the limits specified in 10 CFR 71.87(i) and j).

40. Measure the dose rate in millirems per hour at one meter from the package surface to
determine the Transport Index (TI). Indicate the TI on the Radioactive Material labels
applied to the package in accordance with 49 CFR 172, Subpart E.

41. Determine the appropriate Criticality Safety Index (CSI) assigned to the package
contents in accordance with the CoC, and indicate the correct CSI on the Fissile Material
label applied to the package per 49 CFR 172, Subpart E.

42. Apply appropriate placards to the transport vehicle in accordance with 49 CFR 172,
Subpart F.

43. Complete the shipping documents and provide the carrier with instructions regarding the
requirements for maintaining an exclusive use shipment.

7.1.4.1 Procedure for Loading MTR Fuel Plates into MTR Plate Canister

1. Examine the MTR plate canister and inspect for damage. Visually verify that one end
of the canister is installed, the six associated bolts are installed and the other end is
removed.

2. Place the can in the loading fixture.

3. Load the fuel plates into the canister. Verify that the number of fuel plates in the
canister is no more than the maximum number of plates in an intact MTR fuel element
of its type.

4. Install the lid and lid bolts.

7.1.4.2 Procedure for Loading MOATA, Spiral and DIDO Fuel Elements into
ANSTO Damaged Fuel Can (DFC)

I. Examine the ANSTO DFC per Figure 1.2.3-18, and inspect for damage. Visually
verify that the bottom ring with aluminum mesh screen is installed in the base of the
DFC tube.

2. Place the DFC in a facility loading fixture.

3. Load the MOATA fuel plates, spiral fuel plates or DIDO fuel plates/element into the
DFC. Ensure that the fuel elements or plates loaded into the DFC comply with the
fuel quantity and heat load conditions of the CoC.

4. Install the lid with aluminum mesh screen and rotate the lid into the locked position.
5. At the appropriate point in the NAC-LWT cask loading process, load the loaded DFC

into the top ANSTO fuel basket module.

6. Position loaded ANSTO module onto the ANSTO basket assembly or the ANSTO-
DIDO combination basket assembly.

7.1.5 MTR General and Preferential Loading Procedures

Up to 42 LEU, MEU, and HEU MTR fuel elements may be loaded into the NAC-LWT MTR
Fuel Basket., i.e., 7 fuel elements per basket module x 6 basket modules per fuel basket, except
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for LEU MTR fuel elements with greater than 490 g 2 3 5U (or greater than 23.5 g 235U per plate),
which are limited to 4 elements per basket module as detailed in the following paragraphs. Each

MTR basket module has 7 fuel element positions. The MTR basket module loading diagram

presented in Figure 7.1-1 has a center position (Position I), two exterior positions (Positions 2

and 3) that are in line with the center position, and four exterior positions (Positions 4, 5, 6, and

7) that are adjacent to the center row positions. The basket module's fuel element locations are

specifically identified to ensure loading of each location with the appropriate fuel element.

Ensuring MTR fuel loadings are performed in strict accordance with the procedures presented

herein will ensure that the MTR fuel content conditions of the CoC are met and that the analyses

presented in this SAR are bounding.

MTR fuel elements are selected for loading into specific fuel element locations based on the

decay heat of each individual fuel element at the time of loading. Figure 7.1-2 through Figure

7.1-5 and Figure 7.1-12 through Figure 7.1-13 are provided to assist in determining the

acceptability of a MTR fuel element for loading in a 30 W uniform loading pattern depending on

enrichment (i.e., LEU, MEU or HEU) or 235U content (i.e. 380 or 460 grams). For determining

the acceptability of higher heat load HEU fuel elements, Figure 7.1-6 and Figure 7.1-7 are

provided for 380 and 460 grams of 235U, respectively. For determining the acceptability of

higher heat load LEU fuel elements, Figure 7.1-13 is provided for 490 grams of 235U. Curves are

provided in this figure at 10, 20, 30, and 40 W maximum heat load for maximum flexibility in

the preferentially loaded basket. The use of the fuel element cool time versus fuel burnup figures

are described in Section 7.1.5.4. LEU MTR fuel elements with a 2 3 5U content greater than 23.5
grams per plate (490 g per element), but not exceeding 32 grams 235U per plate (640 g 235U

per element), are restricted to baskets containing a maximum of four fuel elements (or an

equivalent number of fuel plates per opening). The four element per basket module is in effect

even if only one LEU MTR assembly exceeds 23.5 gramns 235U per plate (490 g 235U per

element). Specific basket locations and restrictions for the high load LEU elements are

described in Section 7.1.5. 1.

The procedural steps and sequence to ensure the MTR fuel loading and content condition limits

are met are: 1) determine 235U content weight per element; 2) determine fuel element decay heat

load per Section 7.1.5.4; 3) determine basket module loading position for each element and

overall basket loading pattern; and 4) individual basket module loading and assembly of the fuel

basket in the NAC-LWT. Each of these steps shall be independently verified.

Attention to the overall cask loading pattern allows the decay heat load of the cask to be

maintained as uniform, as is practical, and within CoC total heat load limits. Loading diagrams

for each individual module and the complete cask assembly shall be developed and used during

the basket module and cask loading operations. After the decay heat load of each of the MTR
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fuel elements to be loaded and transported is calculated or determined and verified, the loading

and content considerations of Sections 7.1.5.1 through 7.1.5.3 shall be met or complied with to

establish the final acceptable loading pattern and sequence.

7.1.5.1 General Loading Requirements

1. The maximum decay heat load per MTR fuel basket module shall not exceed 210 W
and the maximum decay heat load per cask (package) shall not exceed 1.26 kW. A
MTR fuel element with a decay heat greater than 120 W shall not be loaded. The
minimum allowed cool time for an MTR element/plate shall be 90 days.

2. LEU, MEU and HEU MTR fuel elements with decay heat not exceeding 30 W per
element may be loaded in any basket module fuel element location in any
combination.

3. HEU MTR fuel elements with decay heats exceeding 30 W shall be preferentially
loaded in a basket module in decreasing decay heat order according to the loading
diagram in Figure 7.1-1, with the highest heat load element loaded in fuel location one.
Fuel elements with heat loads of up to 120 W shall only be loaded in the center fuel
element location of any MTR fuel basket module. The decay heat of the fuel element
in either of the two fuel element locations (i.e., number 2 or 3), in line with the center
fuel element location of a MTR fuel basket module, shall not exceed 70 W.

4. LEU MTR fuel elements (or canistered fuel plates) with a 235U content greater than
23.5 g per plate (>490 g 231U per element), and not exceeding 32 g per plate (< 640 g
235U per element), shall only be loaded into basket positions 4, 5, 6 and 7 shown in
Figure 7.1-1. In order to ensure that baskets containing the high fissile mass LEU
MTR elements (>23.5 g 23

5U per plate, >490 g 235U per element) will not be loaded
with fuel elements (or fuel plates) in basket opening positions 1, 2 and 3, a cell block
spacer shall be installed in each of these three basket openings. The cell block spacer,
as shown on Drawing 315-40-085, is of sufficient height and diameter to ensure that
LEU MTR fuel elements are prevented from being placed in these openings. The
capacity limitation of a maximum of four MTR fuel elements per module is in effect
even if a single LEU MTR fuel elements (or canistered fuel plates) having >23.5 g
235U per plate (>490 g 235U per element) is to be loaded.

5. LEU MTR fuel elements with decay heats exceeding 30 W shall be preferentially
loaded in a basket module in decreasing decay heat order according to the loading
diagram in Figure 7. I -1. The total decay heat load of any individual basket with 40 W
preferentially loaded assemblies is 210 W.

6. An MTR plate canister may be loaded into any fuel basket module fuel element
location. The contents of each plate canister shall be limited to the number of fuel
plates, dimensions and masses of an equivalent intact MTR fuel. element.

7. MTR fuel elements with corrosion and/or mechanically damaged cladding may be
loaded, provided that the total surface area of through-clad corrosion and/or
mechanical damage does not exceed 5% of the elements cross-sectional area.
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7.1.5.2 Determination of Basket Module Loading Pattern

1. Perform an evaluation of the full inventory of fuel elements to be loaded into the
NAC-LWT cask(s) and develop an overall loading plan that minimizes overall dose
rates to minimize general population dose and operator dose. The loading of LEU
MTR fuel elements with greater than 23.5 g 235U per plate (>490 g 235U per element)
shall be governed by the loading restrictions in item 4 of Section 7.1.5.1, and cell
block spacers shall be placed in basket loading positions 1, 2 and 3 to prevent
inadvertent loading of more than four high fissile mass LEU MTR elements.

2. Select up to seven MTR fuel elements to be loaded in a basket module meeting the
general loading requirements of Section 7.1.5.1. Identify if spacers or spacer plates
are required to properly position the MTR elements axially in the basket module.

3. Rank the fuel elements in order of decreasing decay heat load from I to 7. (i.e., the
assembly with the highest decay heat is designated number 1.)

4. Generate loading diagrams for each basket module based on Figure 7.1-1, by placing
the numbered assemblies in the matching numbered basket module positions, except
that fuel elements ranked 4,5,6 or 7 may be loaded in any of the outer (i.e., 4-7) basket
module positions.

5. Repeat steps I through 4 for all of the basket modules to be loaded.

6. Independently verify the basket module loading diagrams.

7. The loading diagrams shall be used to direct the loading of the basket modules per
Section 7.1.5.3.

Once the basket module loading charts are complete, they are used to direct the loading of the

basket modules.

7.1.5.3 Basket Loading Procedure

1. Locate the MTR fuel element to be loaded into the basket module per the loading
diagram prepared for that module type (i.e., base, intermediate or top).

2. Independently verify the element identification.

3. Load the element into the predetermined fuel basket module fuel element location
using the loading diagram. Ensure spacers are installed in positions 1, 2 and 3 of any
basket module containing a high fissile mass LEU MTR element (>23.5 g 235U per
plate, >490 g "5U per element).

4. Independently verify that the fuel element and spacer loading in the basket module
complies with the loading diagram.

5. Repeat steps I through 4 until all identified fuel elements have been loaded into basket
modules in compliance with the loading diagrams.

7.1.5.4 Estimating Assembly Decay Heat

When the decay heat of a fuel element is not known, the assembly burnup (MWd/MTU) and

cooling time (years) can be used to define the allowable basket module positions using Figure
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7.1-2 through Figure 7.1-7 and Figure 7.1-12 through Figure 7.1-13, depending on fuel

enrichment (i.e., LEU, MEU or HEU) or 23SU content.

When using the load curves, placing the data point above a curve results in the fuel element

being acceptable for loading at the heat load for which the curve was generated. Fuel elements

with characteristics locating the point below the curve results in the fuel element not being

acceptable for loading at the heat load for which the curve was generated. Uncertainties
associated with burnup/depletion assignment for use with the load curves must be taken into

account. Should an element be near the minimum load time determined by the load curves, or
maximum burnup applicable to the curve, uncertainties in reading the curves must be taken into

account.

HEU MTR fuel elements may be loaded with heat loads greater than 30 W. HEU elements

exceeding 30 W shall be preferentially loaded, and Figure 7.1-6 and Figure 7.1-7 identify the

appropriate cooling times and burnup limits for 120 W, 70 W and 20 W HEU elements, having a
2351U mass of up to 380 grams and a 2351U mass of up to 460 grams, respectively. The following

steps are used to develop the appropriate loading patterns.

1. Locate the point on Figure 7.1-6 or Figure 7.1-7 for the fuel element burnup and
cooling time, and 235U content.

2. If the located point is above the 20 W line, there are no restrictions on fuel element
placement in the basket module.

3. If the located point is between the 20 W and 70 W lines, the element is loaded as a 70
W element.

4. If the located point is between the 70 W and 120 W lines, the element is loaded as a
120 W element.

5. If the located point is below the 120 W line, the element shall not be loaded in the
NAC-LWT cask.

6. The maximum total decay heat load for a preferentially loaded basket module shall not
exceed 21 0 W and 1.26 kW for a loaded NAC-LWT cask.

7. Each shipper shall ensure that the Certificate of Compliance maximum decay heat load
limits of 210 W per basket module and 1.26 kW per cask are not exceeded.

LEU MTR fuel elements may be loaded with heat loads greater than 30 W. LEU elements
exceeding 30 W but not exceeding 40 W shall be preferentially loaded, and Figure 7.1-13

identifies the appropriate cooling times and burnup limits for 40 W, 30 W, 20 W and 10 W LEU

elements, having a 2351U mass of up to 490 grams (up to 23.5 235U gram per plate). The following
steps are used to develop the appropriate loading patterns.

1. Locate the point on Figure 7.1-13 for the fuel element burnup and cooling time.

2. If the located point is above the 10 W line, there are no restrictions on fuel element
placement in the basket module.

3. If the located point is between the 10 W and 20 W lines, the element is loaded as a 20
W element. If the located point is above the 20 W line and beyond the 10 W line (i.e.,
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element has a higher depletion than plotted for the 10 W line) the element is loaded as
a 20 W element.

4. If the located point is between the 20 W and 30 W lines, the element is loaded as a 30
W element.

5. If the located point is between the 30 W and 40 W lines, the element is loaded as a 40
W element.

6. If the located point is below the 40 W line, the element shall not be loaded in the
NAC-LWT cask.

7. The maximum total decay heat load for a LEU preferentially loaded basket module
shall not exceed 210 W and 1.26 kW for a loaded NAC-LWT cask.

8. Each shipper shall ensure that the Certificate of Compliance maximum decay heat load
limits of 210 W per basket module and 1.26 kW per cask are not exceeded.
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Figure 7.1-1 MTR Fuel Basket Module Loading Pattern (Top View)

Loading Diagram
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Figure 7.1-2 LEU MTR Fuel Basket Loading Guidelines for 30 W Uniform Loading -
Maximum 470 grams 235u
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Figure 7.1-3 MEU MTR Fuel Basket Loading Guidelines for 30 W Uniform Loading
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Figure 7.1-4 HEU MTR Fuel Basket Loading Guidelines for 30 W Uniform Loading -
Maximum 380 grams 235u
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Figure 7.1-5 HEU MTR Fuel Basket Loading Guidelines for 30 W Uniform Loading -
Maximum 460 grams 235U
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Figure 7.1-6 HEU MTR Fuel Basket Loading Guidelines for Preferential Loading - Maximum 380 grams 23sU
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Figure 7.1-7 HEU MTR Fuel Basket Loading Guidelines for Preferential Loading - Maximum 460 grams 235U
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Figure 7.1-8 DIDO LEU Cooling Time vs. Fuel Burnup Basket Module Loading Guidelines for Uniform Loading
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Figure 7.1-9 DIDO MEU Cooling Time vs. Fuel Burnup Basket Module Loading Guidelines for Uniform Loading
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Figure 7.1-10 DIDO HEU Cooling Time vs. Fuel Burnup Basket Module Loading Guidelines for Uniform Loading
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Figure 7.1-11 Bounding DIDO Element Minimum Cool Time vs. wt % 235U Depletion
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7.1.6 Procedure for Dry Loading of TRIGA Fuel Basket Modules and

GA IFM Modules into the NAC-LWT Cask

This procedure presents the steps for dry loading, using a transfer cask, of the nonpoisoned or

poisoned TRIGA fuel basket modules into the NAC-LWT. For transport, five TRIGA fuel

basket modules, consisting of a top module, a base module, and three intermediate modules must

be loaded into the NAC-LWT. An alternative loading option is available for the poisoned

TRIGA basket modules. This configuration, Configuration 2, consists of I base module and 4

intermediate modules. A spacer attached to the underside of the NAC-LWT lid is used with

Configuration 2. Each basket module consists of seven cells, a center cell, and six peripheral

cells. The center cell of the nonpoisoned basket design is blocked and cannot be loaded. Each

unblocked cell may contain up to four TRIGA fuel elements, or up to 16 TRIGA fuel cluster rods

within a fuel rod insert placed into the cell prior to loading. The maximum decay heat load of

any TRIGA fuel element is 7.5 watts, while the maximum decay heat load of a TRIGA fuel

cluster rod is 1.875 watts. An alternative loading option is available for the General Atomics

(GA) Irradiated Fuel Material (IFM) Fuel Handling Units (FHU). This configuration consists of

one GA IFM top module and one GA IFM spacer. The GA IFM top module, based on the

TRIGA basket design, has two canister storage tubes that hold the GA IFM FHU.

TRIGA fuel elements may be transported directly in the basket module cell, or in a sealed

damaged fuel can (DFC). TRIGA fuel cluster rods may be transported within the fuel rod insert

in a basket cell, or a sealed DFC. The sealed DFCs fit in a module cell. The sealed DFC holds

up to two equivalent TRIGA elements as damaged fuel or fuel debris, or up to six equivalent

TRIGA fuel cluster rods as damaged rods or fuel debris. Damaged TRIGA fuel and fuel debris

are contained in sealed DFCs.

When loading TRIGA fuel elements directly into the basket cells of a TRIGA basket module, the

fuel elements may be loaded with either 4 elements per cell, or one element per cell, without

shoring. If a basket cell is loaded with 2 or 3 intact elements, dummy rods will be inserted as

necessary to fill the remaining space in the cell.

Each nonpoisoned basket module may contain up to 24 TRIGA fuel elements for a total of 120

elements, up to 96 TRIGA fuel cluster rods for a total of 480 rods per basket assembly, or a

mixed loading in separate cells of the basket module of TRIGA fuel elements and TRIGA fuel

cluster rods.

For the loading of the following TRIGA fuel elements, a maximum of three intact fuel elements

are authorized for loading in each cell of a nonpoisoned top or bottom basket module. A dummy

TRIGA spacer tube, as shown on Drawing No. 31 5-40-085, shall be inserted into the open
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position prior to fuel element loading to ensure that the maximum number of three TRIGA fuel

elements is not exceeded:

- TRIGA Stainless Steel (SS) LEU fuel elements having > 169 g 235U < 275 g 235U; or

- TRIGA SS HEU fuel elements having > 138 g 2 3
5U < 175 g 235U

The licensee's approved fuel loading plan shall ensure compliance with all fuel loading

restrictions.

Each poisoned basket module may contain up to 28 TRIGA fuel elements for a total of 140

elements, or up to 112 TRIGA fuel cluster rods for a total of 560 rods per basket assembly.

Damaged TRIGA fuel elements and cluster rods and fuel debris are required to be loaded into

sealed DFCs. The sealed DFCs are provided in two lengths. The short sealed DFC may be used

in the base or top basket module. The long sealed DFC may be used in only the top module.

The sealed DFCs are vacuum dried prior to loading into a TRIGA fuel basket (see sealed DFC

loading procedure in Section 7.1.7).

There are two separate GA IFM FHU designs. One FHU is designed to hold research reactor

fuel and the other is designed to hold High-Temperature Gas-Cooled Reactor fuel pellets. Each

FHU consists of a sealed inner canister within a sealed outer canister. Each FHU contains

irradiated fuel materials as described in Chapter 1. When loading the GA IFM FHUs, each

individual sealed FHU will be loaded separately into a single GA IFM basket. This single basket

containing two GA IFM FHUs and a spacer will comprise the entire cask load. Loading of the

GA IFM basket into the NAC-LWT cask will utilize the TRIGA dry configuration loading

procedure that is described in the following paragraphs.

TRIGA fuel elements that can be loaded into the cask are limited to a maximum decay heat of

7.5 watts per element, as discussed in Section 1.2.3. The decay heat load of the element must be

calculated, and verified to be equal to or less than 7.5 watts per element prior to loading. TRIGA

fuel cluster rods that can be loaded into the cask are limited to a maximum decay heat of 1.875

watts per element, as discussed in Section 1.2.3 (by reference to Table 5.1.1). The decay heat

load of the fuel cluster rod must be calculated, and verified to be equal to or less than 1.875 watts

per element prior to loading.

The procedure for loading the package with TRIGA fuel in a dry configuration is as follows:

I. Perform a receipt inspection of the empty cask and trailer/ISO container, inspecting for
transport damage.

2. Position the trailer in the designated cask unloading area. Set the trailer brakes and
chock the wheels to prevent unintended movement. If site-specific conditions exist
that require the trailer to move to allow the cask to be uprighted on its rotation
trunnions, release brakes and remove the chocks when required to complete uprighting
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operations. If an ISO container is used, it may be removed from the trailer and
secured in the unloading area.

3. Remove the personnel barrier or the roof and roof cross-members from the ISO
container.
Note: Verify that the package nameplate displays the correct package identification

number in accordance with the CoC.

4. Perform a Health Physics survey of the cask and adjacent surfaces of the trailer.

Note: A receiving survey of the cask and transporter must be performed as soon as
practicable after arrival at the site to assure compliance with 10 CFR 20,
10 CFR 71.87(i) and 10 CFR 71.47, and to assure timely reporting of any
reportable noncompliance.

5. Remove the top and bottom impact limiters.

6. Remove the cask tie-down strap.

7. Using the lifting yoke with the guides removed, engage the lifting trunnions. Raise the
cask to vertical by rotating the cask rotation sockets on the rear cask supports, moving
the crane and/or trailer as required to keep the lift yoke engaged to the trunnions and
the cask engaged in the rear supports. When the cask is fully vertical, lift the cask
from the supports and remove it from the trailer/container.

8. Place the cask onto the dry loading station. Disengage the lifting yoke and move clear.
9. Visually inspect the neutron shield tank fill, drain and level inspection plugs for signs

of neutron shield fluid leakage.

10. Remove the vent and drain valve port covers. Prior to reinstallation of the port covers,
carefully inspect the O-rings and, if the O-rings show any damage, replace them with
approved spares. Ensure that the replacement O-rings are properly installed and
seated. Visually inspect the valve quick-disconnect nipples and replace them, if
necessary.

Note: For Alternate B port covers, replace the metallic O-ring with an approved
spare prior to reinstallation.

11. Remove closure lid bolts. Attach the lid lift slings to the closure lid. Remove the
closure lid and set it on a support that is suitable for radiological control and for
maintaining the cleanliness of the closure lid. Prior to reinstallation of the lid,
carefully inspect the Teflon O-ring seal in the underside of the closure lid and, if it
shows any damage, replace it. Remove the metallic O-ring and replace it with an
approved spare. Ensure that the replacement O-rings are properly installed and seated.
Inspect the lid bolts and replace any that are damaged.

12. Visually inspect the inner cavity for foreign material or damage. Install, or verify the
presence of the proper drain tube and drain alignment ring.

13. Install the required dry transfer system components on the top of the cask.

14. Position the shielded transfer cask system components for fuel loading, as appropriate.

15. Identify the TRIGA fuel basket modules to be loaded. Modular baskets consisting of
one base unit, three intermediate units, and one top unit, may be loaded into the cask
cavity. The base unit must be the first unit loaded and the top unit must be the last unit
loaded. The intermediate modules may be loaded in any of the other loading
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operations. If the poisoned basket Configuration 2 is used, ensure that the TRIGA
spacer is bolted and torqued to 40 ft-lbs to the underside of the NAC-LWT lid. If
TRIGA fuel cluster rods are to be transported, ensure that fuel rod inserts are placed
into each cell location that will contain fuel cluster rods. For the GA IFM basket load,
install the GA IFM spacer, shown on NAC drawing 315-40-123, prior to inserting the
loaded GA IFM top module.

Notes: a. When utilizing nonpoisoned TRIGA baskets, visually verify that the
center blocking plate is welded in place on each basket module.

b. When utilizing poisoned TRIGA baskets, visually inspect each cell of
each basket module for foreign material or damage and verify the
presence of the neutron poison material (borated stainless steel plates)
as shown on NAC Drawings 315-40-080, -081, and -082.

c. When utilizing the GA IFM top module, follow the TRIGA loading
procedure below, noting that this is a single basket load.

16. Identify the TRIGA fuel elements and TRIGA fuel cluster rods to be loaded into each
fuel basket module. Fuel elements and rods to be loaded into each basket module shall
comply with the applicable approved content conditions specified in Condition 5.(b)(1)
and 5.(b)(2) of CoC No. 9225.

If a top or bottom basket module cell is to be loaded with a TRIGA LEU SS fuel
element having > 169 g 2 35U, or a TRIGA HEU SS fuel element > 138 g 235U, a dummy
TRIGA spacer tube, as shown on NAC Drawing 315-40-085, shall be preinstalled in the
module cell prior to fuel loading to prevent inadvertent loading of more than three high
235U content TRIGA fuel elements per cell. High 235 U content TRIGA fuel elements are
further restricted to loading in the top and bottom basket modules of a nonpoisoned
basket only.

17. Perform an independent verification that the TRIGA fuel elements, fuel cluster rods
and dummy TRIGA spacer tubes loaded in the basket module comply with the
approved loading plan and the CoC content conditions including fuel parameters, heat
load, enrichment, minimum cooling period, etc.

18. Load a TRIGA fuel basket module into the shielded transfer cask.

19. Place the shielded transfer cask containing the loaded basket module onto the dry
transfer system components positioned on the top of the cask.

20. Lower the fuel basket from the shielded transfer cask into the shipping cask.

21. Repeat the loading and transfer of loaded basket modules until the approved cask
loading plan is completed.

22. Install the closure lid onto the cask. Visually verify that the lid is properly seated.

23. Remove the dry transfer system components from the top of the cask.

24. Install and tighten the 12 closure bolts to 260 ± 20 ft-lbs in three passes, using the
torque sequence stamped on the closure lid.

25. Connect a gas supply line to the vent valve and the drain line to the drain valve.

26. Open the air, nitrogen or helium gas supply valve and pressurize the cask cavity
(< 30 psig) to force any residual water out the drain line. Continue to supply
pressurized gas to the cask for a minimum of five minutes after the last residual free
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water discharges from the drain. Remove the drain and gas supply lines and attach a
vacuum drying system (VDS) to the vent.

27. Evacuate the cask cavity to less than or equal to 10 torr (13 mbar) and continue
vacuum pumping for a minimum of 15 minutes.

28. At the end of the vacuum pumping period, isolate the cask cavity from tile vacuum
pump and stop the vacuum pump. Monitor the cask cavity pressure for a minimum of
ten minutes. If the pressure rise is less than 5 torr (6.7 mbar), the cavity is verified as
dry of free water. If pressure rise is >5 torr (6.7 mbar), repeat vacuum drying until the
dryness verification results are satisfactory.

29. Backfill the cask cavity with helium to 0 psig (I atmosphere, absolute), +1, -0 psi and
disconnect the VDS from the vent valve.

30. Perform a helium leakage test of the closure lid containment O-ring using a Helium
Mass Spectrometer Leak Detector (He MSLD) in accordance with the procedural
requirements of Section 8.1.3.1, Steps 3 through 10.

31. Install the vent and drain alternate port covers and torque the bolts to 100 ±10 inch-
pounds.

32. If an alternate port cover containment O-ring seal was replaced, perform a helium
leakage test on the affected port cover using a He MSLD in accordance with the
requirements of 8.1.3.2.2.

33. If the alternate port cover containment seal was inspected and accepted for reuse,
perform a gas pressure drop leakage test on the affected port cover as follows.

a. Install a pressure test fixture to the port cover test port including a calibrated
pressure gauge with a minimum sensitivity of 0.25 psi.

b. Pressurize the port cover seal annulus to 15 psig, +1, -0 psi.
c. Isolate the gas supply and observe the pressure gauge for a minimum of five

minutes.
d. The acceptance criterion for the test is no measurable drop in pressure during

the minimum test time. An acceptable test assures that the minimum assembly
verification leakage test sensitivity is achieved.

Note: Alternate B port covers, if used, shall have a helium maintenance leakage rate
test performed to confirm a leaktight containment closure. Install the
Alternate B port cover and perform the maintenance leakage rate test per the
requirements of Section 8.1.3.3.2.

34. Decontaminate the cask surfaces. Survey the cask for surface contamination and
radiation dose rates.

Note: Ensure compliance with 10 CFR 71.87(i) and 10 CFR 71.47.

35. Engage the cask lifting yoke to the lifting trunnions.

36. Lift the cask and position the cask rotation sockets in the rear rotation trunnions of the
rear support structure. Carefully lower the cask to the horizontal transport orientation
resting on the front saddle by moving the crane and/or the trailer as required to
maintain cask engagement to the rear supports.
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37. Disengage the lifting yoke from the lifting trunnions and remove it from the area.
Install the cask tie-down strap. Install the top and bottom impact limiters. Install a
TID to an attachment point onl the top impact limiter.

38. Install ISO container bracing and lid, or personnel barrier.

39. Complete radiation and contamination surveys of the external surfaces of the package
and record the data. Ensure removable contamination and radiation dose rate survey
results comply with the limits specified in 10 CFR 71.87(i) and (j).

40. Measure the dose rate in millirems per hour at one meter from tile package surface to
determine the Transport Index (TI). Indicate the TI on the Radioactive Material labels
applied to the package in accordance with 49 CFR 172, Subpart E.

41. Determine the appropriate Criticality Safety Index (CSI) assigned to the package
contents in accordance with the CoC, and indicate the correct CSI on the Fissile
Material label applied to the package per 49 CFR 172, Subpart E.

42. Apply appropriate placards to the transport vehicle in accordance with 49 CFR 172,
Subpart F.

43. Complete the shipping documents and provide the carrier with instructions regarding
the requirements for maintaining an exclusive use shipment.

7.1.7 Procedure for Loading TRIGA Damaged Fuel or Fuel Debris into a

TRIGA Sealed Damaged Fuel Can (DFC)

1. Examine the sealed damaged fuel can (DFC) body and inspect for damage. Verify that
the lid sealing surface is clean and free of defects. Visually verify that the drain plug
seal is installed and the drain plug is partially threaded into the drain plug adapter to
allow for draining.

2. Lower tile DFC into the pool and position it for fuel loading.

3. Load the damaged TRIGA fuel cluster rods or fuel debris into the DFC. Verify that no
more than the equivalent of 2 design base fuel elements, or 6 fuel cluster rods, as
damaged fuel or fuel debris are loaded into the sealed DFC as specified in the CoC.
Visually verify that there is no debris in the lid sealing surface and thread areas.

4. Examine the DFC lid and inspect for damage. Visually verify that the sealing surface
is clean and free of defects. Lubricate the lid bolts, install the lid seal and verify that
the lid valve is in the open position and the valve lock set screw is retracted.

5. Attach the testing hose to the lid test connection and ensure that tile fitting is properly
seated.

6. Install the lid and torque the lid bolts to 150 ± 10 inch-pound.

Note: Torque any two diametrically opposed bolts first, then torque the remaining
two bolts. Complete the torque sequence by verifying the torque of all four
bolts in a clockwise direction.

7. Pressurize the sealed DFC with air or helium to 5-15 psig to remove the water.
Continue the purge for at least 5 minutes after bubbles appear from the base of the
DFC.

8. Access and torque the DFC drain plug to 50 ± 2 ft-lbs.
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9. Evacuate the DFC to a pressure below 10 torr (13 mbar) and continue vacuum
pumping for 10 minutes.

10. Stop and isolate the vacuum pump and monitor the DFC vacuum pressure for a
minimum of 10 minutes. If the pressure rise is <5 torr (6.7 mbar) in 10 minutes, the
DFC is verified as dry of free water. If the pressure rise is >5 torr (6.7 mbar) in 10
minutes or less, the DFC is not considered dry of free water. Repeat vacuum drying
and pressure rise testing until the dryness verification results are satisfactory.

11. Backfill the DFC with helium to a pressure of I atmosphere (0 psig), +1, -0 psi.

12. Shut and lock the lid diaphragm valve. The DFC is now sealed, dried and backfilled.

13. Disconnect the testing hose from the lid test connection.

14. The sealed DFC is now ready for loading into a TRIGA basket module.

7.1.8 Procedure for Wet Loadinq of PWR/BWR Fuel Rods or TPBARs into

the PWR/BWR Transport Canister

For the shipment of PWR and BWR fuel rods and nonfuel-bearing components (e.g., PWR guide

tubes or BWR water rods), the PWR/BWR transport canister has three configurations: sealed

canister, screened canister, and free-flow canister. All three canister configurations may be used

to contain either intact or damaged fuel rods, or a combination of both damaged and intact fuel

rods. The loaded transport canisters are loaded into the NAC-LWT cask containing a LWT

PWR basket assembly with an appropriate bottom weldment spacer. For transport canisters

containing any damaged fuel rod contents, a can and an insert spacer are required to be installed

and bolted to the underside of the closure lid to limit the axial movement of the canister. The use

of the can and insert spacer requires the use of the PWR basket assembly fitted with the

Alternate B spacer. Transport canisters containing intact rods may be placed in any of the three

types of PWR basket assemblies. For the transport of a mixed loading of PWR or BWR fuel

rods with nonfuel-bearing components, a modified 5x5 insert with 21 fuel rod locations and a

larger tube position for the larger diameter nonfuel-bearing component (up to a nominal diameter

of 1.3 inches) is required to be used with the PWR/BWR transport canister.

For the shipment of TPBARs, only the screened or free flow PWR/BWR Rod Transport Canister

containing the 5 x 5 rod insert may be used.

Upon completion of loading the transport canister, the canister and the insert spacer are loaded,

either together or individually, into the basket assembly in a manner similar to loading a PWR

assembly.

1. If the transport canister is to be shipped in a sealed configuration, verify the five drain
plugs are installed and torqued to 50 + 2 foot-pound. If the transport canister is to be
shipped in the free flow configuration, verify the five drain plugs are not installed. If
the transport canister is to be shipped in the screened configuration, verify the
screened plugs are installed and torqued to 50 + 2 foot-pound in the bottom of the
canister.
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2. Lower the transport canister (and insert) into the fuel pool for loading.

3. Load the spent fuel rods into the transport canister in accordance with site-specific
procedures. Separate failed fuel rod capsules may be used to contain either intact or
damaged fuel rods within the canister. The capsules are intended to limit dispersal of
radioactive material to the canister internals. Visually upon completion of loading,
verify that there is no debris on the lid sealing surface and threaded areas.

4. Using the appropriate lid (sealed, screened or free-flow), examine and inspect for
damage. Visually verify that the sealing surface is clean and free of defects. Lubricate
the lid bolts.

5. Install the lid and torque the lid bolts to 35 ± 5 inch-pound.

Note: Torque any two diametrically opposed bolts first, then torque the remaining
six bolts. Complete the torque sequence by verifying the torque of all eight
bolts in a clockwise direction.

6. If the transport canister is being shipped in either the screened or free-flow
configuration, it is now ready for shipment. To ship PWR and BWR rods and nonfuel-
bearing components, the transport canister shall be loaded into the NAC-LWT cask in
accordance with Section 7.1.1, Procedures for Wet Loading of LWR Fuel Assemblies
and Canistered LWR Fuel Rods. To ship TPBARs, the transport canister shall be
loaded in accordance with Section 7.1.9, Procedure for Wet Loading of TPBAR
Consolidation Canister or PWR/BWR Rod Transport Canister into the NAC-LWT
Cask. If the transport canister is being shipped in the sealed configuration, complete
steps 7-14 of this section.

7. Connect vent and drain lines to the respective quick-disconnect fittings on the sealed
transport canister lid. The drain hose discharge should be directed to the plant drain
system for radiological wastewater or another appropriate collection point.

8. Pressurize and purge the transport canister using helium. (Caution do not exceed 25
psig. while dewatering the transport canister.) Secure the purge once no fluid is
observed exiting the discharge for at least 10 minutes.

9. Connect the vent line to a suitable vacuum pump. Maintain connection of drain line to
the can, but isolate the line to allow vacuum drying of the sealed failed fuel can.

10. Evacuate the can to a pressure below 10 torr (13 mbar) and continue vacuum pumping
for 10 minutes.

11. Stop and isolate the vacuum pump and monitor the cask cavity vacuum pressure for a
minimum of 10 minutes. If the pressure rise is less than 5 torr (6.7 mbar), the cavity is
verified as dry of free water. If the pressure rise is >5 torr (6.7 mbar), repeat vacuum
drying until the dryness verification results are satisfactory.

12. Backfill the transport canister cavity with helium to I atmosphere (absolute), +1, -0
psi.

13. Disconnect the vent and drain lines from the transport canister.

14. The sealed transport canister is now ready for shipment and may be loaded into the
NAC-LWT cask in accordance with Section 7.1.1.
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7.1.9 Procedure for Wet Loading of TPBAR Consolidation Canister or
PWR/BWR Rod Transport Canister into the NAC-LWT Cask

This section describes the procedures for loading the NAC-LWT with a TPBAR consolidation

canister or with a screened or free flow PWR/BWR Rod Transport Canister. The consolidation

canister can contain up to 300 TPBARs, two of which may be prefailed. Dunnage (i.e., spacer
grids, stainless steel tubes, etc.) may be used in consolidation canisters containing fewer than 300

TPBARs. The total weight and volume of the contents (i.e., dunnage and reduced number of

TPBARs) must be less than, or equal to, the weight and volume of the full load of 300 TPBARs.

The PWR/BWR Rod Transport Canister may contain up to 25 TPBARs.

Appropriate radiological controls and procedures addressing tritium shall be utilized by the

licensee, including appropriate personnel monitoring for tritium exposure.

NAC-LWT casks to be used to transport the TPBAR consolidation canisters shall be configured

as shown on Drawing No. 315-40-128, including Alternate B port covers. NAC-LWT casks to

be used to transport a PWR/BWR Rod Transport Canister shall be configured as shown on

Drawing No. 315-40-104, Assembly 95, including Alternate B port covers.

1. Perform a receiving survey of the empty cask and inspect for damage. Verify, by cask
serial number, that the cask is approved for TPBAR shipment.

2. Position a trailer in the designated cask unloading area. Set the trailer brakes and
chock the wheels to prevent unintended movement. If site-specific conditions exist
that require the trailer to move to allow the cask to be uprighted on its rotation
trunnions, release brakes and remove the chocks when required to complete uprighting
operations. If an ISO is used, it may be removed from the trailer and secured in the
unloading area.

3. Remove the roof from the ISO container and open the front and rear ISO doors.
Remove roof cross-members, if installed.

Note: Verify that the package nameplate displays the package identification number,
USA/9225/B(M)-96, as required by the CoC for TPBAR contents.

4. Perform a Health Physics survey of the cask and adjacent surfaces of the trailer.
Note: A receiving survey of the cask and transporter must be performed as soon as

practical after arrival at the site to assure compliance with 10 CFR 71.87(i)
and 10 CFR 71.47, and to assure timely reporting of any reportable
noncompliance.

5. Remove the top and bottom impact limiters.

6. Remove the cask tie-down strap.

7. Using the lifting yoke with the guides removed, engage the lifting trunnions. Raise the
cask to vertical by rotating the cask rotation sockets on the rear cask supports, moving
the crane and/or trailer as required to keep the lift yoke engaged to the trunnions and
the cask engaged in the rear supports. When the cask is fully vertical, lift the cask
from the supports and remove it from the trailer/container.
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8. Place the cask in the decontamination pit or other designated area. Disengage the
lifting yoke. Clean cask surfaces of road dirt as required for entry into the spent fuel
pool.

9. Visually inspect the neutron shield tank fill, drain and level inspection plugs for signs
of neutron shield fluid leakage.

10. Remove the Alternate B vent and drain valve port covers. Prior to reinstallation of the
port covers, replace the metallic O-ring seal with an approved spare and inspect the
Viton® O-ring seal for each port cover. If the Viton® O-ring shows any damage,
replace it. Ensure that the replacement O-rings are properly installed and seated.
Store the port covers to protect the seal surfaces. Visually inspect the valved quick-
disconnect nipples and replace them, if necessary.

11. Remove closure lid bolts. Attach the lid lift slings to the closure lid. Remove the
closure lid and set it on a support that is suitable for radiological control and for
maintaining the cleanliness of the closure lid. Prior to reinstallation of the lid,
carefully inspect the Teflon O-ring seal in the underside of the closure lid. If the 0-
ring shows any damage, replace it. Remove the metallic O-ring and replace it with an
approved spare. Ensure that the replacement O-rings are properly installed and seated.
Inspect the lid bolts and replace any that are damaged. Ensure that the TPBAR spacer
is installed on the bottom of the cask lid for consolidation canister transports and not
damaged when the lid is set down.

12. Visually inspect the inner cavity for foreign material or damage. Install or verify the
presence of the standard drain tube and the TPBAR basket assembly (Drawing No.
315-40-10, Assembly 96 or Assembly 95) for loading of the consolidation canister; or
the standard drain tube, TPBAR basket assembly (Drawing No. 31 5-40-10, Assembly
95), and the PWR Insert (Drawing No. 315-40-105, Assembly 99) for the loading of
the PWR/BWR Rod Transport Canister containing TPBARs.

Note: The PWR inset may be installed during the placement of the loaded
PWR/BWR Rod Transport Canister into the NAC-LWT cask.

13 Fill the cask cavity with clean water. Install lift yoke arm guides and remote actuation
components on the cask lifting yoke.

14. Engage the cask lifting yoke with the cask lifting trunnions and pick uIp the cask.
Carefully lower the cask to the bottom of the cask loading area while spraying the cask
down with clean water.

15. Disengage the lifting yoke from the cask and remove the yoke from the pool.

16. Identify the TPBAR consolidation canister or the PWR/BWR Rod Transport Canister
containing TPBARs to be loaded.

17. Pick up the consolidation canister or the PWR/BWR Rod Transport Canister using the
required grapple system.

18. Position the container over the cask and then carefully lower it into the cask to avoid
damage to the cask sealing surfaces. Orient the consolidation canister bail so that it is
aligned with the drain tube location. Confirm that the container is fully seated, then
release and raise the grapple to the full up position.

19. Position the cask lifting yoke over the cask closure lid. Attach the slings to the closure
lid and cask lifting yoke. Lower the yoke over the cask.
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20. Position the closure lid over the cask and slowly lower it into place. For the
consolidation canister, ensure the bail is properly aligned to the TPBAR spacer on the
bottom of the lid. Use the cask and lid match marks as guides to properly align the lid.
Visually confirm that the closure lid is seated.

21. Lower the cask handling yoke to slack the closure lid cables. Engage the lift yoke to
the lifting trunnions and begin lifting.

Note: Visually verify the yoke engagement before lifting the cask.
22. Raise the cask until the lid is slightly above the surface of the pool. At the option of

the licensee/user, a number of closure lid bolts (4 to 12) may be installed hand tight.
23. Raise the cask clear of the pool, rinsing the yoke and cask with clean water.

24. Transfer the cask to the decontamination pit or other work area. Remove the yoke and
lid lift slings.

25. Install and tighten the 12 closure lid bolts to 260 ± 20 ft-lb in three passes, using the
torque sequence stamped on the closure lid.

26. At the option of the licensee/user, a 25 to 50 gallon clean water flush of the cask cavity
may be performed by connecting a valved clean water line to the drain valve and a
valved drain line to the vent valve. After the cavity flushing is completed, if
performed, disconnect the water supply and drain lines.

27. Connect a gas supply line to the vent valve and the drain line to the drain valve.

28. Open the air, nitrogen or helium gas supply valve and pressurize the cask cavity (<30
psig) to force out the water. Continue to supply pressurized gas to the cask for a
minimum of five minutes after the last residual free water discharges from the drain
line. Remove the drain and gas supply lines and attach a vacuum drying system
(VDS) to the cask vent valve.

29. Evacuate the cask cavity to a vacuum pressure of less than 10 torr (13 mbar) and
continue vacuum pumping for a minimum of 15 minutes.

30. At the end of the vacuum pumping period, isolate the cask cavity from the vacuum
pump and stop the pump. Monitor the cask cavity pressure for a minimum often (10)
minutes. If the pressure rise is less than 5 torr (6.7 mbar), the cavity is verified as dry
of free water. If the pressure rise >5 torr (6.7 mbar), repeat vacuum drying until the
dryness verification results are satisfactory.

31. Backfill the cask cavity with helium to 0 psig (1 atmosphere, absolute), +1, -0 psi.
Disconnect the VDS.

32. Perform the helium leakage test of the closure lid containment O-ring using a Helium
Mass Spectrometer Leak Detector (He MSLD) in accordance with the requirements of
Section 8.1.3.1, Steps 3 through 10.

33. Install and helium leakage test the Alternate B vent and drain port covers to leaktight
criteria in accordance with Section 8.1.3.3.2.

34. Decontaminate the cask. Survey the cask for surface contamination and radiation dose
rates.

Note: Ensure compliance with 10 CFR 71.87(i) and 10 CFR 71.47.
35. Remove lift yoke arm guides. Engage the cask lifting yoke to the lifting trunnions.
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36. Lift the cask and position the cask rotation sockets in the rear rotation trunnions of the
rear support structure. Carefully lower the cask to the horizontal transport orientation
resting on the front saddle by moving the crane and/or trailer, as required, to maintain
cask engagement to the rear supports.

37. Disengage the cask lifting yoke from the cask lifting trunnions and remove it from the
area.

38. Install the cask tie-down strap. Install the top and bottom impact limiters.

39. Install a TID to an attachment point of the top impact limiter.

40. Install roof cross-members, close ISO container doors, and replace ISO container roof.

41. Complete radiation and contamination surveys of the external surfaces of the package
and record the data. Ensure removable contamination and radiation dose rate survey
results comply with the limits specified in 10 CFR 71.87(i) and (j).

42. Measure the dose rate in millirems per hour at one meter friom the package surface to
determine the Transport Index (TI). Indicate the TI on the Radioactive Material labels
applied to the package in accordance with 49 CFR 172, Subpart E.

43. Determine the appropriate Criticality Safety Index (CSI) assigned to the package
contents in accordance with the CoC, and indicate the correct CSI on the Fissile
Material label applied to the package per 49 CFR 172, Subpart E.

44. Apply appropriate placards to the transport vehicle in accordance with 49 CFR 172,
Subpart F.

45. Complete the shipping documents and provide the carrier with instructions regarding
the requirements for maintaining an exclusive use shipment.

7.1.10 Procedure for the Dry Loading of PULSTAR Fuel Into the NAC-LWT
Cask

This section describes the procedures for loading the NAC-LWT cask with intact PULSTAR fuel

assemblies, intact PULSTAR fuel rods in fuel rod inserts, and intact or damaged PULSTAR fuel

assemblies, fuel rods, fuel debris, and nonfuel components of PULSTAR fuel assemblies in

either sealed or screened PULSTAR cans. Up to 28 PULSTAR fuel assemblies, rod inserts, and

sealed or screened cans can be loaded in the 28 MTR (four module x seven cells/module) basket

assembly. The 28 MTR basket assembly consists of a base module, two intermediate modules,

and a top module.

Damaged PULSTAR fuel assemblies, damaged fuel rods, fuel debris, and nonfuel components of

fuel assemblies are required to be loaded in either a sealed failed fuel or screened PULSTAR

can. Intact PULSTAR fuel rods may be loaded into either one of the cans at the option of the

licensee. The PULSTAR cans are limited to being loaded in any cell in either the top or the base

module. The top and base basket modules can also contain intact PULSTAR fuel assemblies and

fuel rod inserts containing intact PULSTAR fuel rods.
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The NAC-LWT cask will be loaded dry, utilizing a transfer cask for loading each of the four

basket modules. The basket modules will be preloaded with the PULSTAR fuel contents. The

damaged fuel cans will be preloaded, closed, drained and dried, if applicable, prior to loading in

either the top or base basket module. The PULSTAR cans shall be loaded and prepared for

transport in accordance with the applicable steps of Section 7.1.7.

The NAC-LWT dry PULSTAR fuel loading and preparation for transport procedures are as

follows.

1. Perform a receipt inspection of the empty cask and trailer/ISO container, inspecting for
transport damage.

2. Position the trailer in the designated cask unloading area. Set the trailer brakes and
chock the wheels to prevent unintended movement. If site-specific conditions exist
that require the trailer to move to allow the cask to be uprighted on its rotation
trunnions, release brakes and remove the chocks when required to complete uprighting
operations. If an ISO container is used, it may be removed from the trailer and
secured in the unloading area.

3. Remove the lid/top of the ISO container and remove any bracing.
Note: Verify that the package nameplate displays the correct package identification
number in accordance with the CoC.

4. Perform a Health Physics survey of the cask and adjacent surfaces of the trailer.
Note: A receiving survey of the cask and transporter must be performed as soon as

practical after arrival at the site to assure compliance with 10 CFR 71.87(i)
and 10 CFR 71.47, and to assure timely reporting of any reportable
noncompliance.

5. Remove the top and bottom impact limiters.

6. Remove the cask tie-down strap.
7. Using the lifting yoke with the guides removed, engage the lifting trunnions. Raise the

cask to vertical by rotating the cask rotation sockets on the rear cask supports, moving
the crane and/or trailer as required to keep the lift yoke engaged to the trunnions and
the cask engaged in the rear supports. When the cask is fully vertical, lift the cask
from the supports and remove it from the trailer/container.

8. Place the cask into the dry loading station.

9. Disengage the lift yoke.

10. Visually inspect the neutron shield tank fill, drain and level inspection plugs for signs
of neutron shield fluid leakage.

11. Remove the vent and drain port covers. Prior to reinstallation of the port covers,
carefully inspect the port cover O-ring seals and, if the O-rings show any damage,
replace them with approved spares. Ensure that the replacement O-rings are properly
installed and seated. Visually inspect the vent and drain quick-disconnect nipples and
replace them, if necessary.

Note: For Alternate B port covers, replace the metallic 0-ring with an approved
spare prior to reinstallation.
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12. Remove closure lid bolts. Attach the lid lift slings to the closure lid. Remove the
closure lid and set it on a support that is suitable for radiological control and for
maintaining the cleanliness of the closure lid. Prior to reinstallation of the lid,
carefully inspect the Teflon O-ring seal in the underside of the closure lid. If the 0-
ring shows any damage, replace it. Remove the metallic O-ring and replace it with an
approved spare. Ensure that the replacement 0-rings are properly installed and seated.
Inspect the lid bolts and replace any that are damaged.

13. Visually inspect the cask cavity for foreign material or damage. Clean as necessary.
Install or verify the presence of a correct drain tube assembly including alignment
ring.

14. Install the required dry transfer system components to the top of the cask.

15. Position the shielded transfer cask components for basket module loading, as
appropriate.

16. Identify the PULSTAR fuel assemblies, fuel rod holders, and fuel cans to be loaded,
and verify that the PULSTAR fuel contents comply with the authorized content, heat
load and quantity conditions of the CoC. Four basket modules (e.g., one base module,
two intermediate modules, and a top module) constitute the 28 MTR basket assembly.
Spacers will be used as provided to position the PULSTAR fuel contents, as required.

17. Each module is capable of containing up to seven intact fuel assemblies, fuel rod
inserts or a PULSTAR fuel can. Fuel cans are restricted to being loaded into the top
and base modules, where the cans may be loaded with intact fuel assemblies or fuel
rod holders without loading preference. There are no limitations on loading location
for intact fuel assemblies or fuel rod holders in any of the four basket modules.

The base module is loaded into the cask first, followed by the two intermediate is
modules and the top module is loaded last.

18. Load the shielded transfer cask with the loaded base basket module.

19. Place the shielded transfer cask containing the base module unit onto the dry transfer
system components positioned on the top of the cask.

20. Lower the fuel basket from the transfer cask into the NAC-LWT cask cavity.

21. Repeat the loading and transfer of loaded basket modules until the approved cask
loading plan is completed.

22. Install the closure lid onto the cask using the dry transfer system. Visually verify that
the lid is properly seated.

23. Remove the dry transfer cask system components from the top of the cask.

24. Install and torque the 12 closure lid bolts to 260 + 20 ft-lb in three passes using the
torquing sequence stamped on the lid.

25. Connect a gas supply line to the vent valve and a drain line to the drain valve.

26. Open the nitrogen or helium gas supply valve and pressurize the cask cavity (< 30
psig) to force any residual water out the drain line. Continue to supply pressurized gas
to the cask for a minimum of five minutes after the last residual free water discharges
form the drain. Remove the drain and gas supply lines and attach a vacuum drying
system (VDS) to the vent.
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27. Evacuate the cask cavity to less than or equal to 10 torr (13 mbar) and continue
vacuum pumping for a minimum of 15 minutes.

28. At the end of the vacuum pumping period, isolate the cask cavity from the vacuum
pump and stop the vacuum pump, and monitor tile cask cavity pressure for a minimum
of 10 minutes. If the pressure rise is less than 5 torr (6.7 torr), the cavity is verified
dry of free water. If the pressure rise is >5 torr (6.7 mbar), continue vacuum drying
until the dryness verification is completed satisfactorily.

29. Backfill the cask cavity with helium to 0 psig (I atmosphere, absolute), +1, -0 psi.
Disconnect the VDS from the vent valve.

30. Perform the helium leakage test of the closure lid containment O-ring using a Helium
Mass Spectrometer Leak Detector (He MSLD) in accordance with the requirements of
Section 8.1.3.1, Steps 3 through 10.

31. Install the vent and drain alternate port covers and torque the bolts to 100 ±10 inch-
pounds.

32. If an alternate port cover containment O-ring seal was replaced, perform a helium
leakage test on the affected port cover using a He MSLD in accordance with the
requirements of Section 8.1.3.2.2.

33. If the alternate port cover containment seal was inspected and accepted for reuse,
perform an air pressure drop leakage test on the affected port cover as follows.

a. Install a pressure test fixture to the port cover test port, including a calibrated
pressure gauge with a minimum sensitivity of 0.25 psi.

b. Pressurize the port cover seal annulus to 15 psig, +1, -0 psi.
c. Isolate the gas supply and observe the pressure gauge for a minimum of five

minutes.

d. The acceptance criterion for the test is no measurable drop in pressure during
the minimum test time. An acceptable test assures that the minimum assembly
verification leakage test sensitivity is achieved.

Note: Alternate B port covers, if used, require the satisfactory completion of a
helium maintenance leakage rate test for each loaded transport. Install the
Alternate B port cover and perform the maintenance leakage rate test per the
requirements of 8.1.3.3.2.

34. Decontaminate the cask. Survey the cask for surface contamination and radiation dose
rates.

Note: Ensure compliance with 10 CFR 71.87(i) and 10 CFR 71.47.

35. Engage the cask lifting yoke to the lifting trunnions.

36. Lift the cask and position the cask rotation sockets in the rear rotation trunnions of the
rear support structure. Carefully lower the cask to the horizontal transport orientation
resting on the front saddle by moving the crane and/or the trailer as required to
maintain cask engagement to the rear supports.

37. Disengage the lifting yoke from the lifting trunnions and remove it from the area.
38. Install the cask tie-down strap. Install the top and bottom impact limiters.

39. Install a TID to an attachment point on the top impact limiter.
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40. Install ISO container bracing and lid.
41. Complete radiation and contamination surveys of the external surfaces of the package

and record the data. Ensure removable contamination and radiation dose rate survey
results comply with the limits specified in 10 CFR 71.87(i) and (j).

42. Measure the dose rate in millirems per hour at one meter from the package surface to
determine the Transport Index (TI). Indicate the TI on the Radioactive Material labels
applied to the package in accordance with 49 CFR 172, Subpart E.

43. Determine the appropriate Criticality Safety Index (CSI) assigned to the package
contents in accordance with the Certificate of Compliance, and indicate the correct
CSI on the Fissile Material label applied to the package per 49 CFR 172, Subpart E.

44. Apply appropriate placards to the transport vehicle in accordance with 49 CFR 172,
Subpart F.

45. Complete the shipping documents and provide the carrier with instructions regarding
the requirements for maintaining an exclusive use shipment.

7.1.11 Procedure for Dry Loading of TPBAR Waste Container

This section describes the procedure for the loading of a TPBAR Waste Container into a NAC-

LWT cask in a dry loading facility. Appropriate radiological controls and procedures addressing

tritium shall be utilized by the licensee, including appropriate monitoring for tritium exposure.

NAC-LWT casks to be used for the transport of TPBARs shall be configured as shown on

Drawing No. 315-40-128, including Alternate B port covers.

1. Perform a receiving survey of the ISO and trailer, and inspect for damage.

2. Position the trailer in the designated cask unloading area. Set the trailer brakes and
chock the wheels to prevent unintended movement. If site-specific conditions exist
that require the trailer to move to allow the cask to be uprighted on its rotation
trunnions, release the
brakes and remove the chocks when required to complete the uprighting operations. If
necessary, the ISO container may be removed from the trailer and secured in the
unloading area.

3. Licensees shall receive and survey the package for radiation and removable
contamination (for both gross beta-gamma and tritium) per 10 CFR 20 and 49 CFR
173. Record the survey results. If radiation or contamination levels exceed the limits
of 49 CFR 173.441 or 173.443, respectively, the licensee shall notify the shipper and
ensure the appropriate notifications are completed.

4. Remove the roof from the ISO container and open the front and rear ISO doors.
Remove the ISO roof cross members, if installed.

5. Remove the top and bottom impact limiters.

6. Remove the cask tie-down strap. Complete the radiation and contamination surveys of
the package as additional surfaces become accessible. Clean the cask surfaces as
required for entry into the dry loading facility.

7. Using the cask lifting yoke with lift yoke arm guides removed, engage the lifting
trunnions of the front end of the cask. Raise the cask to a vertical position on the rear
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cask supports, moving the crane and/or trailer, as required, to keep the cask engaged in
the rear cask supports and the crane cable vertical. When the cask is vertical, block
the trailer wheels and lift the cask from the container.

8. Place the cask in a transfer cart or a loading fixture. Disengage the lifting yoke.

9. Remove the Alternate B vent and drain valve port covers. Replace tile metallic seal
with an approved spare and inspect the Viton' O-ring seal on each cover. If the
Viton® O-ring shows any damage, replace it. Ensure the replacement O-rings are
properly installed and seated. Store the port cover to protect the seal surfaces.
Visually inspect the vent and drain valved quick-disconnect nipples and replace, if
necessary.

10. Loosen and remove all closure lid bolts.

11. Attach the lid removal fixture to the closure lid.

12. Use a transfer cart or loading fixture and move the cask into the loading position.

13. Remove the closure lid and set it on a support that is suitable for radiological control
and for maintaining the cleanliness of the closure lid. Carefully inspect the Teflon 0-
ring seal in the underside of the closure lid. If the O-ring shows any damage, replace
it. Remove the metallic O-ring and replace it with an approved spare. Ensure the
replacement O-rings are properly installed and seated. Inspect the lid bolts and replace
any that are damaged. Verify that the TPBAR spacer is installed on the bottom of the
cask lid and not damaged when the lid is set down.

14. Install the seal surface protector in the lid cavity, if required.

15. Load the TPBAR Waste Container into the TPBAR basket positioned in the cask
cavity using the required grapple or handling system. Verify the contents of the Waste
Container comply with the CoC content conditions.

16. Remove the cask seal surface protector, if used, and install the cask closure lid.

17. Use the transfer cart or loading fixture and remove the cask from the loading area.

18. Inspect, install and tighten all 12 closure lid bolts to 260 ± 20 ft-lbs in three passes
using the torque sequence indicated on the closure lid.

19. Connect a vacuum pump to the cask vent valve.

20. Perform the helium mass spectrometer maintenance leakage rate test on the cask lid to
leaktight criteria in accordance with the requirements of Section 8.1.3.1, Steps 3
through 10.

21. Following successful completion of the helium backfill and helium leak testing of the
lid seal, monitor the cavity volume for tritium and record the results.

Note: Tritium monitoring system shall have a minimum sensitivity of 5 X×103 micro
curies/cc.

22. Install Alternate B port covers on the vent and drain openings and torque each port
cover bolt to 285 ± 15 in-lbs. Perform a helium leakage rate test on each port cover to
leaktight criteria in accordance with Section 8.1.3.3.2.

23. Decontaminate the cask. Survey the cask surface for gross beta-gamma and tritium
removable contamination levels, and radiation dose rates.

Note: Removable contamination levels and radiation levels shall comply with
49 CFR 173.443 and 173.441, respectively.
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24. Using the cask lifting yoke with the guide arms removed, lift and position the cask in
the rear cask supports on the ISO/trailer. Engage the trunnion pockets in the bottom
end of the cask with the rotation trunnions. Lower the cask to rest on the front
tiedown saddle, moving the crane, and/or trailer, as required, to keep the crane cables
vertical. Disengage the cask lifting yoke from the cask lifting trunnions and set it
aside.

25. Install and attach the cask tiedown strap. Install the cask top and bottom impact
limiters.

26. Install a TID to an attachment point on the top impact limiter.

27. Install roof cross members, close ISO container doors, and replace ISO container roof.

28. Complete a Health Physics survey on the external surface of the package and record
the results. Complete dose rate measurements at the cask surface, at 1 meter from the
cask surface, and at 2 meters from the vertical plane of the side of the transport
vehicle. The maximum dose rate at 1 meter from the cask is the transport index (TI).
Ensure compliance with 10 CFR 71.87(i) and observe the following criteria.

* If the dose rate is less than 2 mSv/h (200 mrem/hr) at all accessible points on the
external surface of the cask, and the TI is less than 10, the package must meet the
requirements of 10 CFR 71.47 (a).

• If the dose rate is greater than 2 mSv/h (200 rnrem/hr), but is less than 10 mSv/h
(1000 mrem/hr) at any point on the external surface of the package, or the TI is
greater than 10, the package must be shipped as "exclusive use" and meet the
requirements of 10 CFR 71.47 (b), (c) and (d). If the dose rate and shipping
requirements of 10 CFR 71.47 (b), (1), (2), (3) and (4) cannot be met, the package
cannot be shipped.

Note: 10 CFR 71.47 (c) and (d) require the shipper to provide the carrier with
written instructions for maintenance of the exclusive use shipment. The
instructions must be included with the shipping paper information. The
instructions must be sufficient so that, when followed, they cause the carrier
to avoid actions that unnecessarily delay delivery or unnecessarily result in
increased radiation levels or radiation exposures to transport workers or
members of the general public.

• If the dose rate is > 10 mSv/h (1000 mrem/hr) at any point on the external surface
of the cask, the cask exceeds the limits of 10 CFR 71.47 and cannot be shipped.

29. Complete the shipping document, carrier instructions (if required), and apply
appropriate placards and labels.

7.1.12 Procedure for Wet Loading PWR MOX Fuel Rods in a Transport
Canister Into the NAC-LWT Cask

PWR MOX fuel rods (or combinations of PWR MOX and U02 PWR fuel rods) are required to

be loaded into a screened or free flow PWR/BWR Rod Transport Canister prior to loading into

the NAC-LWT cask for transport. Although a maximum quantity of 16 MOX fuel rods may be

shipped, it is required that the 5 x 5 rod insert be used to position the rods in the transport

canister (i.e., the 4 x 4 insert is not authorized for use for the transport of MOX fuel rods).
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In order to satisfy the increased potential for release of significant quantities of radioactive

materials, and as recommended by NUREG- 1617, Supplement 1, the NAC-LWT cask assembly

specified for the transport of PWR MOX fuel rods contained in a transport canister provides a

leaktight containment boundary.

The screened or free flow transport canister with a 5 x 5 rod insert will be loaded with up to 16

PWR MOX fuel rods (or a combination of up to 16 PWR MOX and U02 PWR fuel rods). In

addition to the 16 PWR MOX fuel rods, up to 9 zirconium alloy-based burnable poison rods

(BPRs) may be loaded into the unused insert openings.

NAC-LWT casks to be used for the transport of MOX fuel rods shall be configured as shown on

Drawing No. 315-40-104, Assembly 97.

1. Perform a receiving survey of the empty cask and inspect for damage.
2. Position a trailer in the designated cask unloading area. Set the trailer brakes and

chock the wheels to prevent unintended movement. If site-specific conditions exist
that require the trailer to move to allow the cask to be uprighted on its rotation
trunnions, release brakes and remove the chocks when required to complete uprighting
operations. If an ISO is used, it may be removed from the trailer and secured in the
unloading area.

3. Remove the roof from the ISO container and open the front and rear ISO doors.
Remove roof cross-members, if installed.
Note: Verify that the package nameplate displays the package identification number,

USA/9225/B(U)F-96, as required by the CoC for PWR MOX fuel rods.
4. Perform a Health Physics survey of the cask and adjacent surfaces of the trailer.

Note: A receiving survey of the cask and transporter must be performed as soon as
practical after arrival at the site to assure compliance with 10 CFR 71.87(i)
and 10 CFR 71.47, and to assure timely reporting of any reportable
noncompliance.

5. Remove the top and bottom impact limiters.

6. Remove the cask tie-down strap.

7. Using the lifting yoke with the guides removed, engage the lifting trunnions. Raise the
cask to vertical by rotating the cask rotation sockets on the rear cask supports, moving
the crane and/or trailer as required to maintain the lift yoke engaged to the trunnions
and the cask engaged in the rear supports. When the cask is fully vertical, lift the cask
from the supports and remove it from the trailer/container.

8. Place the cask in the decontamination pit or other designated area. Disengage the
lifting yoke. Clean cask surfaces of road dirt, as required, for entry into the spent fuel
pool.

9. Visually inspect the neutron shield tank fill, drain and level inspection plugs for signs
of neutron shield fluid leakage.

10. Remove the vent and drain valve port covers. Prior to reinstallation of the port covers,
carefully inspect the valve port cover O-ring seals and, if the O-rings show any
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damage, replace them with approved spares. Ensure that the replacement O-rings are
properly installed and seated. Visually inspect the valved quick-disconnect nipples
and replace them, if necessary.

Note: For Alternate B port covers, replace the metallic O-ring with an approved
spare prior to reinstallation.

11. Remove closure lid bolts. Attach the lid lift slings to the closure lid. Remove the
closure lid and set it on a support that is suitable for radiological control and for
maintaining the cleanliness of the closure lid. Prior to reinstallation of the lid,
carefully inspect the Teflon O-ring seal in the underside of the closure lid. If the
O-ring shows any damage, replace it. Remove the metallic O-ring and replace it with
an approved spare. Ensure that the replacement 0-ring(s) is properly installed and
seated. Inspect the lid bolts and replace any that are damaged. Ensure that the Rod
Transport Canister spacer is not damaged when the lid is set down.

12. Visually inspect the inner cavity for foreign material or damage. Install or verify the
presence of the drain tube and the PWR basket assembly.

13 Fill the cask cavity with clean water. Install lift yoke arm guides and remote actuation
components on the cask lifting yoke.

14. Engage the cask lifting yoke with the cask lifting trunnions and pick uip the cask.
Carefully lower the cask to the bottom of the cask loading area while spraying the cask
down with clean water.

15. Disengage the lifting yoke from the cask and remove the yoke from the pool.

16. Identify the PWR/BWR Rod Transport Canister to be loaded and verify that a 5 x 5
rod insert is located in the canister.

17. Identify the PWR MOX fuel rods (and standard PWR rods and BPRs, as applicable) to
be loaded into the PWR/BWR Rod Transport Canister. Verify that the fuel rods and
BPRs comply with the content type., form, heat load, minimum cooling time and
quantity conditions of the NAC-LWT CoC. Load the screened or free flow
PWR/BWR transport canister with up to 16 PWR MOX fuel rods, a combination of
MOX and standard PWR rods, and up to 9 BPRs in the open tube locations in the
5 x 5 insert. Perform an independent verification of the fuel rod selection and loading

process.

18. Install the transport canister lid and torque the lid bolts to 35 + 5 inch-pounds.

19. Position the loaded PWR/BWR Rod Transport Canister over the cask and then
carefully lower it into the cask to avoid damage to the cask sealing surfaces. Note that
the transport canister may be loaded into the cask with the PWR basket insert.

20. Position the cask lifting yoke over the cask closure lid. Attach the slings to the closure
lid and cask lifting yoke. Lower the yoke over the cask.

21. Position the closure lid over the cask and verify that the appropriate lid spacer is
installed per the approved PWR MOX fuel rod transport arrangement in Drawing 315-
40-104, Section 1.4. Lower the closure lid into the lid recess using the lid match
marks as guides to align the lid. Visually confirm that the closure lid is flush with the
top of the cask and properly seated.

22. Lower the cask handling yoke to slack the closure lid cables. Engage the lift yoke to
the lifting trunnions and begin lifting the cask.
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Note: Visually verify the yoke engagement before lifting the cask.

23. Raise the cask until the lid is slightly above the surface of the pool. At the option of
the licensee/user, a number of closure lid bolts (4 to 12) may be installed hand tight.

24. Raise the cask clear of the pool, rinsing the yoke and cask with clean water and
transfer the cask to the decontamination pit or other work area. Remove the yoke and
lid lift slings.

25. Install and tighten the 12 closure lid bolts to 260 + 20 ft-lb in three passes, using the
torque sequence stamped on the closure lid.

26. At the option of the licensee/user, a 25 to 50 gallon clean water flush of the cask cavity
may be performed by connecting a valved clean water line to the drain valve and a
valved drain line to the vent valve. After the cavity flushing is completed, if
performed, disconnect the water supply and drain lines.

27. Connect a nitrogen or helium gas supply line to the vent valve and the drain line to the
drain valve.

28. Open the nitrogen or helium gas supply valve and pressurize the cask cavity (<30 psig)
to force out the water. Continue to supply pressurized helium to the cask for a
minimum of five minutes after the last residual free water discharges from the drain
line. Remove the drain and gas supply lines and attach a vacuum drying system
(VDS) to the cask vent valve.

29. Evacuate the cask cavity to a vacuum pressure of less than 10 torr (13 mbar) and
continue vacuum pumping for a minimum of 15 minutes.

30. At the end of the vacuum pumping period, isolate the cask cavity from the vacuum
pump and stop the pump. Monitor the cask cavity pressure for a minimum of 10
minutes. If the pressure rise is less than 5 torr (6.7 mbar), the cavity is verified as dry
of free water. If the pressure rise is greater than 5 torr (6.7 mbar), repeat vacuum
drying until the dryness verification results are satisfactory.

31. Backfill the cask cavity with helium to 0 psig (I atmosphere, absolute), +2, -0 psi.
Disconnect the VDS.

32. Perform the helium leakage test of the closure lid containment O-ring using a Helium
Mass Spectrometer Leak Detector (He MSLD) in accordance with the requirements of
Section 8.1.3.1, Steps 6 through 10.

33. Install the vent and drain port covers and torque the bolts to 100 + 10 inch-pounds.

34. If an alternate port cover containment O-ring seal was replaced, perform a helium
leakage test on the affected port cover using a He MSLD in accordance with the
requirements of Section 8.1.3.2.2.

35. If the alternate port cover containment seal was inspected and accepted for reuse,
perform a gas pressure drop leakage test on the affected port cover as follows.

a. Install a pressure test fixture to the port cover test port, including a calibrated
pressure gauge with a minimum sensitivity of 0.25 psi.

b. Pressurize the port cover seal annulus to 15 psig, +1, -0 psi.
c. Isolate the gas supply and observe the pressure gauge for a minimum of five

minutes.

0
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d. The acceptance criterion for the test is no measurable drop in pressure during the
minimum test time. An acceptable test assures that the minimum assembly
verification leakage test sensitivity is achieved.

Note: Alternate B port covers, if used, require the satisfactory completion of a helium
maintenance leakage rate test to confirm a leaktight seal condition for each
loaded transport. Install the Alternate B port cover and perform the
maintenance leakage rate test per the requirements of Section 8.1.3.3.2.

36. Decontaminate the cask. Survey the cask for surface contamination and radiation dose
rates.

Note: Ensure compliance with 10 CFR 71.87(i) and 10 CFR 71.47.

37. Remove lift yoke arm guides. Engage the cask lifting yoke to the lifting trunnions.

38. Lift the cask and position the cask rotation sockets in the rear rotation trunnions of the
rear support structure. Carefully lower the cask to the horizontal transport orientation
resting on the front saddle by moving the crane and/or trailer, as required, to maintain
cask engagement to the rear supports.

39. Disengage the cask lifting yoke from the cask lifting trunnions and remove it from the
area.

40. Install the cask tie-down strap. Install the top and bottom impact limiters.

41. Install a TID to an attachment point on the top impact limiter.
42. Install roof cross-members, close ISO container doors, and replace ISO container roof.

43. Complete radiation and contamination surveys of the external surfaces of the package
and record the data. Ensure removable contamination and radiation dose rate survey
results comply with the limits specified in 10 CFR 71.87(i) and (j).

44 Measure the dose rate in millirems per hour at one meter from the package surface to
determine the Transport Index (TI). Indicate the TI on the Radioactive Material labels
applied to the package in accordance with 49 CFR 172, Subpart E.

45. Determine the appropriate Criticality Safety Index (CSI) assigned to the package
contents in accordance with the CoC, and indicate the correct CSI on the Fissile
Material label applied to the package per 49 CFR 172, Subpart E.

46. Apply appropriate placards to the transport vehicle in accordance with 49 CFR 172,
Subpart F.

47. Complete the shipping documents and provide the carrier with instructions regarding
the requirements for maintaining an exclusive use shipment.

7.1.13 Procedures for Dry Loading of MTR-28 Basket Modules Containing

SLOWPOKE Fuel Canisters into the NAC-LWT Cask

This section presents the steps for dry loading, using a transfer cask, of the MTR-28 basket

modules containing SLOWPOKE Fuel Canisters into the NAC-LWT cask. For transport, two

MTR-28 basket modules, consisting of a top module and upper intermediate module, and two

empty MTR-28 modules (lower intermediate and bottom modules) must be loaded into the

NAC-LWT cask. Only the top and upper intermediate MTR-28 basket modules can each contain

up to a maximum of four (4) SLOWPOKE Fuel Canisters. The three central fuel cells of these
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two modules are blocked with cell block spacers. Therefore, the maximum payload for a single

NAC-LWT cask is a maximum of eight SLOWPOKE Fuel Canisters. The two empty lower

MTR-28 basket modules are used to ensure proper axial positioning of the complete basket

assembly in the NAC-LWT cavity.

For the transport of SLOWPOKE Fuel Canisters, the NAC-LWT package shall be assembled for

transport and identified as specified on NAC License Drawing 315-40-158.

The maximum decay heat load of a single SLOWPOKE Fuel Canister is 0.625 Watts and the

maximum package decay heat load is 5 Watts.

The procedure for loading the NAC-LWT package with AECL SLOWPOKE Fuel Rods in a dry

configuration is as follows:

1. Perform a receiving survey of the ISO and trailer, and inspect for damage. The cask
user shall verify by reference to the NAC provided Certificate of Conformance(s) that
the identified NAC-LWT cask and associated lift yoke are within the allowable annual
maintenance period specified on the certificate(s) prior to loading and release for
transport.

2. Position the trailer in the designated cask unloading area. Level the trailer. Set the
trailer brakes and chock the wheels to prevent unintended movement. If site-specific
conditions exist that require the trailer to move to allow the cask to be uprighted on its
rotation trunnions, release the brakes, and remove the chocks when required to
complete the uprighting operations. Prior to cask removal, the ISO container may be
removed from the trailer and secured in the unloading area, if required.

3. Licensees shall receive and survey the NAC-LWT cask for radiation and removable
contamination (for both gross beta-gamma and alpha) per 10 CFR 20 and 49 CFR 173.
Open the ISO container front and/or rear doors and record the survey results. If
radiation or contamination levels exceed the limits of 49 CFR 173.441 or 173.443,
respectively, the user/licensee shall notify the shipper, NAC, and ensure the
appropriate notifications are completed.

4. Undo tiedowns and remove the roof from the ISO container. Remove the ISO roof
cross members, if installed.

5. Remove the top and bottom impact limiters; collect any TIDs that may be present.

6. Remove the cask tie-down strap. Complete the radiation and contamination surveys of
the cask as additional surfaces become accessible. Clean the cask surfaces, as
required.

7. Remove the Alt. vent valve port cover. Store the Alt port cover to protect the seal
surfaces. Visually inspect the vent valve quick-disconnect nipple and replace if
necessary. Prior to installation, inspect the Viton® O-ring seal on the Alt. port cover,
and if the O-ring shows any damage, replace it.

8. Install the cask lifting yoke to a crane of sufficient capacity in accordance with the
user facilities' heavy lifting program and engage the two lifting trunnions at the front
end of the cask. Raise and rotate the cask to a vertical position on the rear cask
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supports, moving the crane and/or trailer, as required, to maintain the cask engaged in
the rear cask supports. When the cask is vertical, lift the cask from the ISO container.

9. Move and place the cask on a base plate, if required. Connect the base plate to the
cask's attachment points using chains and take up slack with the tensioners.
Disengage the lifting yoke.

10. Loosen and remove all closure lid bolts. Prior to installation, inspect the lid bolts and
replace any that are damaged.

I. Remove the closure lid and set it on a support that is suitable for radiological control
and for maintaining the cleanliness of the closure lid. Prior to installation, carefully
inspect the Teflon O-ring seal in the underside of the closure lid. If the O-ring shows
any damage, replace it. Remove the metallic O-ring from the groove and discard.
Clean and visually inspect the groove and lid recess seating surfaces for cleanliness,
damage, or degradation. If the groove and lid recess seating surfaces are acceptable,
install a new metallic O-ring with an approved spare. Ensure the replacement O-rings
are properly installed and seated.

12. Visually inspect the inner cavity for foreign material, free water, or damage. Note
deficiencies and correct as required. Remove any shipping dunnage as necessary.
Clean all accessible surfaces to include lid sealing surface. Install, or verify the
presence of the drain tube and drain alignment ring.

13. Install the LWT internal shield ring.

14. Lift and install the Dry Transfer System (DTS) transfer cask adapter onto the cask.
Attach the four retention clamps around the LWT lift trunnions.

15. Verify the proper installation, or install, the empty bottom and lower intermediate
MTR-28 basket modules.

16. Identify the top and upper intermediate MTR-28 basket modules to be loaded with
SLOWPOKE Fuel Canisters. The mandatory basket module loading sequence is as
follows: load or verify installed empty bottom and lower intermediate MTR-28 basket
modules; load upper intermediate basket module containing up to four (4)
SLOWPOKE Fuel Canisters; and, finally, load the top basket module containing up to
four (4) SLOWPOKE Fuel Canisters. The top and upper intermediate MTR-28 basket
modules shall each have three (3) cell block spacers installed in the three central fuel
cells to prevent inadvertent fuel canister loading. All transports shall consist of all
four MTR-28 basket modules assembled in accordance with the mandatory loading
sequence.

17. For the initial SLOWPOKE Fuel Canister basket module loading, place the upper
intermediate basket module in the Intermediate Transfer System (ITS) inner shield.

18. Move the ITS inner shield into position in the hot cell for the transfer of the loaded
SLOWPOKE Fuel Canisters (loaded in accordance with the procedures of Section
7.1.14).

19. Lift the SLOWPOKE Fuel Canister using the handle and lower the Fuel Canister into
one of the open (unblocked) fuel cells of the MTR-28 basket module in the ITS inner
shield. Disengage the Fuel Canister handling tool. Repeat as required to load up to
four (4) SLOWPOKE Fuel Canisters into the basket module.

20. Install the inner shield lid.
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21. Move the ITS inner shield assembly containing the loaded MTR-28 basket module to
the pre-staged transfer system location.

22. Lift the inner shield assembly containing the loaded MTR-28 basket module and place
it through the ITS shield assembly adapter and into the outer shield of the ITS.

23. Disengage the inner shield lid. Lift and remove the inner shield lid through the shield
assembly adapter and close the shield assembly adapter gate.

24. Place the DTS transfer cask onto the ITS shield assembly adapter.

25. Open the DTS transfer cask gate.

26. Open the ITS shield assembly adapter gate.

27. Lower the transfer cask grapple into the ITS and engage the MTR-28 basket module.

28. Retract grapple and loaded MTR-28 basket module into the transfer cask.

29. Close the DTS transfer cask shield gate.

30. Lift the DTS transfer cask and place it on the cask adapter assembly positioned on top
of the NAC-LWT cask.

3 1. Open the cask adapter shield gate.

32. Open the DTS transfer shield cask gate and lower the loaded MTR-28 basket module
into the NAC-LWT cask cavity.

33. Disengage grapple and retract back into the transfer cask.

Note: Grapple release can be verified by checking cable for tension.

34. Verify grapple is fully retracted.

Note: Indication will be physical indicator attached to cable.

35. Close cask adapter shield gate.
36. Repeat steps 17-35 for the top MTR-28 basket module.

37. Perform an independent verification that the loaded AECL fuel rod contents loaded are
in full compliance with the NAC-LWT CoC content conditions.

38. Install shield plug and remove shield ring/plug assembly through the cask adapter.

39. Carefully lower the closure lid into position through the cask adapter and visually
verify that it is properly seated.

40. Inspect and install lid bolts hand tight.

41. Remove four retention clamps from the cask trunnions and carefully remove transfer
cask adapter and position for subsequent decontamination.

42. Tighten all 12 closure lid bolts to 260 ± 20 ft-lbs in three passes using the torque
sequence indicated on the closure lid.
Note: If water was introduced to cask cavity during dry loading operations (due to

weather conditions, i.e. snow rain, etc), the NAC LWT cask may be "blown-
down" using compressed air or gas in the vertical orientation.

Note: At the option of the user, the NAC-LWT cask can be placed in a horizontal
position in the ISO at this point in the procedure in accordance with Step 49.

43. Connect a vacuum pump to the cask vent valve and evacuate the cask cavity to less
than or equal to 10 torr (13 mbar) and continue vacuum pumping for a minimum of 15
minutes.
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44. At the end of the vacuum pumping period, isolate the cask cavity from tile vacuum
pump and stop the vacuum pump. Monitor the cask cavity pressure for a minimum of
10 minutes. If the pressure rise is less than 5 torr (6.7 mbar), the cavity is verified as
dry of free water. If the pressure rise is greater than 5 torr (6.7 mbar), repeat the
vacuum drying until the dryness verification results are satisfactory.

45. Backfill the cask cavity with helium to 0 psig (1 atmosphere, absolute), +1, -0 psi and
disconnect the VDS from the vent valve.

46. Perform a helium leakage rate test of the closure lid containment O-ring using a Helium
Mass Spectrometer Leak Detector in accordance with the procedural requirements of
Section 8.1.3.1, Steps 3 through 10.

47. Install Alt. port cover in the vent port and torque each port cover bolt to 100, +10,-0
in-lbs.

48. Survey the cask surface for gross beta-gamma and tritium removable contamination
levels, and radiation dose rates. Decontaminate the cask, if required.

Note: Removable contamination levels and radiation levels shall comply with 49
CFR 173.443 and 173.441, respectively.

49. Using the cask lifting yoke, lift, and position the cask in the rear cask supports on the
ISO/trailer. Engage the trunnion pockets in the bottom end of the cask with the
rotation trunnions. Lower the cask to rest on the front tie-down saddle, moving the
crane, and/or trailer, as required. Disengage the cask lifting yoke fi'om the cask lifting
trunnions and set it aside.

50. Install and attach the cask tie-down strap. Install the cask top and bottom impact
limiters.

51. Install a tamper-indicating seal to one of the top impact limiter ball lock pins.

52. Install roof cross-members, if used; replace ISO container roof and close ISO
container doors.

53. Complete a Health Physics survey on the external surface of the package and record
the results. Complete dose rate measurements at the cask surface, at I meter from the
cask surface, and at 2 meters from the vertical plane of the side of the transport
vehicle. The maximum dose rate at 1 meter from the cask is the transport index (TI).
Ensure compliance with 10 CFR 71.87(i) and observe the following criteria.

" If the dose rate is less than 2 mSv/h (200 mrem/hr) at all accessible points on the

external surface of the cask, and the TI is less than 10, the package meets the

requirements of 10 CFR 71.47 (a).

If the dose rate is greater than 2 mSv/h (200 mrem/hr), but is less than 10 mSv/h

(1000 mrem/hr) at any point on the external surface of the package, or the TI is

greater than 10, the package must be shipped as "exclusive use" and meet the

requirements of 10 CFR 71.47 (b), (c) and (d). If the dose rate and shipping

requirements of 10 CFR 71.47 (b), (1), (2), (3) and (4) cannot be met, the package

cannot be shipped.
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Note: 10 CFR 71.47 (c) and (d) require the shipper to provide the carrier with
written instructions for maintenance of the exclusive use shipment. The
instructions must be included with the shipping paper information. The
instructions must be sufficient so that, when followed, they cause the carrier to
avoid actions that unnecessarily delay delivery or unnecessarily result in
increased radiation levels or radiation exposures to transport workers or
members of the general public.

If the dose rate is > 10 mSv/h (1000 mrem/hr) at any point on the external surface of

the cask, the cask exceeds the limits of 10 CFR 71.47 and cannot be shipped.

54. Complete the shipping document, carrier instructions (if required), and apply
appropriate placards and labels.

7.1.14 Procedure for the Dry Loading of NRUlNRX Fuel Into the NAC-LWT

Cask

This section describes the procedures for loading the NAC-LWT cask with NRU or NRX fuel

assemblies/rods. Up to a maximum of 18 NRU or NRX fuel assemblies or the equivalent

number of loose fuel rods may be loaded into an NRU/NRX basket assembly (one basket x 1 8

cells/basket). The NRU/NRX basket assembly consists of a NRU/NRX basket with 18 fuel cell

openings and a bolted lid, and a bottom basket spacer to position the basket at the top of the cask

cavity.

All NRX fuel assemblies/rods are required to be placed into a fuel assembly/rod caddy assembly

within each basket cell. Loose NRU fuel rods may also be placed into fuel caddy assemblies for

handling.

NRU and NRX fuel types shall not be loaded in the same basket (e.g., only a single fuel type is

to be loaded into a NAC-LWT packaging).

The maximum decay heat load of a loaded NRU/NRX basket shall be <640 Watts.

The maximum content weight (fuel rods and fuel caddy assembly) per basket cell shall be < 20

lbs.

The NAC-LWT cask will be loaded dry, utilizing a transfer cask to place each loaded NRU/NRX

basket into the NAC-LWT cask cavity. The bottom basket spacer will be preloaded into the cask

cavity prior to loading a NRU/NRX fuel basket.

The procedure for dry-loading and preparation for transport of the NAC-LWT with NRU/NRX

fuel is as follows:

I. Perform a receiving survey of the ISO and trailer, and inspect for damage. The cask
user shall verify by reference to the NAC provided Certificate(s) of Conformance that
the identified NAC-LWT cask and associated lift yoke are within the allowable annual
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maintenance period specified on the certificate(s) prior to loading and release for
transport.

2. Position the trailer in the designated cask unloading area. Level the trailer. Set the
trailer brakes and chock the wheels to prevent unintended movement. If site-specific
conditions exist that require the trailer to move to allow the cask to be uprighted on its
rotation trunnions, release the brakes, and remove the chocks when required to
complete the uprighting operations. Prior to cask removal, the ISO container may be
removed from the trailer and secured in the unloading area, if required.

Note: Lifting loaded containers from the top corner fitting with forces applied other
than vertically is not permitted; use of an approved container lifting spreader,
frame or bottom lift container slings is required.

3. Licensees shall receive and survey the NAC-LWT cask for radiation and removable
contamination (for both gross beta-gamma and alpha) per 10 CFR 20 and 49 CFR 173.
Open the ISO container front and/or rear doors and record the survey results. If
radiation or contamination levels exceed the limits of 49 CFR 173.441 or 173.443,
respectively, the user/licensee shall notify the shipper, NAC, and ensure the
appropriate notifications are completed.

Note: Verify that the package nameplate displays the correct package identification
number in accordance with the CoC.

4. Remove the roof from the ISO container and cross members, if installed.

5. Remove the top and bottom impact limiters, and remove any TIDs that may be
present.

6. Remove the cask tie-down strap. Complete the radiation and contamination surveys of
the cask as additional surfaces become accessible. Clean the cask surfaces, as
required.

7. Remove the alternate vent and drain port covers. Store the alternate port covers to
protect the seal surfaces. Visually inspect the vent valve quick-disconnect nipples and
replace if necessary. Prior to installation, inspect the Viton® O-ring seals on the
alternate port covers, and if any O-ring shows any damage, replace it.

8. Install the cask lifting yoke with the guides removed to a crane of sufficient capacity in
accordance with the user facilities' heavy lifting program and engage the two lifting
trunnions at the front end of the cask. Raise and rotate the cask to a vertical position
on the rear cask supports, moving the crane and/or trailer, as required, to maintain the
cask engaged in the rear cask supports. When the cask is vertical, lift the cask from
the ISO container.

9. Move and place the cask on a base plate, if required, at the intended loading station.
Connect the base plate to the cask's attachment points using chains and take up slack
with the tensioners. Disengage the lifting yoke.

10. Visually inspect the neutron shield tank fill, drain, and level inspection plugs for signs of
neutron shield fluid leakage. If leakage is detected or suspected, verify shield tank fluid
level and correct, as required.

11. Loosen and remove all closure lid bolts. Prior to installation, inspect the lid bolts and
replace any that are damaged.
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12. Attach lid lifting slings, or equivalent lid removal fixture, to the closure lid. Remove
the closure lid and set it oil a support that is suitable for radiological control and for
maintaining the cleanliness of the closure lid. Prior to installation, carefully inspect
tile Teflon O-ring seal in the underside of the closure lid. If the O-ring shows any
damage, replace it. Remove the metallic O-ring from the groove and discard. Clean
and visually inspect the groove and lid recess seating surfaces for cleanliness, damage,
or degradation. If the groove and lid recess seating surfaces are acceptable, install a
new metallic O-ring with an approved spare. Ensure tile replacement O-rings are
properly installed and seated.

13. Visually inspect the inner cavity for foreign material, free water, or damage. Note
deficiencies and correct as required. Remove any shipping dunnage as necessary.
Clean all accessible surfaces, including the lid sealing surface. Install, or verify the
presence of the drain tube and drain alignment ring.

14. Verify the proper installation of, or install, the NRU/NRX bottom basket spacer.

15. Install the required dry transfer system components on the top of the cask.

16. Position the Dry Transfer System (DTS) components for fuel loading, as appropriate.

17. Identify the NRU or NRX fuel assemblies/rods to be loaded, and verify that they
comply with the authorized content, heat load and quantity conditions of the CoC.

1 8. Load the basket module with up to 18 fuel assemblies or the equivalent number or fuel
rods of either NRU or NRX fuel (NRU and NRX fuel types shall not be loaded in the
same basket). All NRX fuel assemblies/rods are required to be placed into fuel rod
caddy assemblies within each basket cell, while loose NRU fuel rods may also be
placed into caddies for handling.

19. Perform an independent verification of the fuel selection and loading process.

20. Install the NRU/NRX basket lid assembly and torque bolts to 20 +/- 2 ft-lbs.

21. Load the shielded transfer cask with the loaded basket.
22. Place the transfer cask containing the basket onto the dry transfer system components

positioned on the top of the cask.
23. Lower the loaded NRU/NRX fuel basket from the transfer cask into tile NAC-LWT

cask cavity.

24. Remove the transfer cask from the dry transfer system adapter.

25. Using the dry transfer system adapter components, install temporary shield plug.
Remove shield ring/plug assembly through the dry transfer system adapter.

26. Install the closure lid onto the cask using the dry transfer system. Visually verify that
the lid is properly seated.

27. Install lid bolts hand tight.

28. Remove dry transfer system components from the top of the cask.

29. Tighten all 12 closure lid bolts to 260 ± 20 ft-lbs in three passes using the torque
sequence indicated on the closure lid.

30. Connect a gas supply line to the vent valve and the drain line to the drain valve.
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31. Open the air, nitrogen, or helium gas supply valve and pressurize the cask cavity (< 30
psig) to force any residual water out the drain line. Continue to supply pressurized gas
to the cask for a minimum of five minutes after the last residual free water discharges
from the drain. Remove the drain and gas supply lines and attach a vacuum drying
system (VDS) to the vent.

Note: At the option of the user, the NAC-LWT cask can be placed in a horizontal
position in the ISO at this point in the procedure in accordance with Step 40.

32. Connect the Vacuum Drying System (VDS) to the cask vent valve and evacuate the
cask cavity by vacuum pump to less than or equal to 10 torr (13 mbar) and continue
vacuum pumping for a minimum of 15 minutes.

33. At the end of the evacuation period, isolate the cask cavity from the vacuum pump and
monitor the cask cavity pressure for a minimum of 10 minutes. If the pressure rise is
less than 5 torr (6.7 mbar), the cavity is verified as dry of free water. If the pressure
rise is greater than 5 torr (6.7 mbar), resume vacuum drying until the dryness
verification results are satisfactory.

34. Backfill the cask cavity with helium to 0 psig (1 atmosphere, absolute), +1, -0 psi and
disconnect the VDS from the vent valve.

35. Perform a helium leakage test of the closure lid containment O-ring using a Helium
Mass Spectrometer Leak Detector (MSLD) in accordance with the requirements of SAR
Section 8.1.3.1.

36. Install the vent and drain alternate port covers and torque the bolts to 100 ± 10 inch-
pounds.

37. If an alternate port cover containment O-ring seal was replaced, perform a helium
leakage test on the affected port cover using a He MSLD in accordance with the
requirements of SAR Section 8.1.3.2.2.

38. If the alternate port cover containment seal was inspected and accepted for reuse,
perform an air pressure drop leakage test on the affected port cover as follows.

a. Install a pressure test fixture to the port cover test port, including a calibrated
pressure gauge with a minimum sensitivity of 0.25 psi.

b. Pressurize the port cover seal annulus to 15 psig, +1, -0 psi.

c. Isolate the gas supply and observe the pressure gauge for a minimum of five
minutes.

d. The acceptance criterion for the test is no measurable drop in pressure during
the minimum test time. An acceptable test assures that the minimum assembly
verification leakage test sensitivity is achieved.

39. Survey the cask surface for removable contamination and radiation dose rates.
Decontaminate the cask, if required.

Note: Removable contamination levels and radiation levels shall comply with 49
CFR 173.443 and 173.441, respectively.
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40. Using the cask lifting yoke with guides removed, lift and position the cask ill the rear
cask supports on the ISO/trailer. Engage the trunnion pockets in the bottom end of the
cask with the rotation trunnions. Lower the cask to rest on the front tie-down saddle,
moving the crane, and/or trailer, as required.

41. Disengage the cask lifting yoke from the cask lifting trunnions and set it aside.
42. Install and attach the cask tie-down strap. Install the cask top and bottom impact

limiters.

43. Install a TID to one of the top impact limiter ball lock pins. Record TID identification
number on the loading/shipping documentation.

44. Install roof cross-members, if used and replace ISO container roof.
45. Complete a Health Physics survey on the external surfaces of the package and record

the results. Complete dose rate measurements at the package surface, at 1 meter from
the package surface, and at 2 meters from the vertical plane of the side of the transport
vehicle. The maximum dose rate at I meter from the package is the transport index
(TI). Ensure compliance with 10 CFR 71.87(i) and observe the following criteria.
a. If the dose rate is less than 2 mSv/h (200 mrem/hr) at all accessible points on

the external surface of the package, and the TI is less than 10, the package
meets the requirements of 10 CFR 71.47 (a).

b. If the dose rate is greater than 2 mSv/h (200 mrem/hr), but is less than 10 mSv/h
(1000 mrem/hr) at any point on the external surface of the package, or the TI is
greater than 10, the package must be shipped as "exclusive use" and meet the
requirements of 10 CFR 71.47 (b), (c) and (d). If the dose rate and shipping
requirements of 10 CFR 71.47 (b), (1), (2), (3) and (4) cannot be met, the
package cannot be shipped.

c. If the dose rate is > 10 mSv/h (1000 mrem/hr) at any point on the external
surface of the package, the package exceeds the limits of 10 CFR 71.47 and
cannot be shipped.

46. Determine the appropriate Criticality Safety Index (CSI) assigned to the package
contents in accordance with the CoC, and indicate the correct CS1 on the Fissile
Material label applied to the package per 49 CFR 172, Subpart E.

47. Complete the shipping documents, carrier instructions (as required), and apply
appropriate placards and labels.

7.1.15 Procedure for Loading AECL SLOWPOKE Fuel Rod Contents Into the

SLOWPOKE Fuel Canister

The following general procedures provide guidance for the loading of AECL SLOWPOKE fuel

rod contents into individual fuel can inserts, which are then subsequently placed into a

SLOWPOKE Fuel Canister. The Fuel Canister is subsequently loaded into a MTR-28 upper

intermediate or top basket module for dry transferred into the NAC-LWT cask using the Dry

Transfer System (DTS).

The SLOWPOKE Fuel Canister includes a welded fuel canister body into which four (4) 5 x 5
inserts (assembled of 0.40 inch nominal internal diameter insert tubes for intact SLOWPOKE0
NAC international 7.1-65



NAC-LWT Cask SAR
Revision 43

January 2015

Fuel Rods) and/or four (4) 4 x 4 inserts (assembled of 0.53 inch nominal internal diameter insert

tubes for damaged SLOWPOKE Fuel Rods) are stacked to allow for the placement of up to 100

fuel rods in each SLOWPOKE Fuel Canister. The Fuel Canister is closed by a lockable, spring-

loaded lid assembly, which incorporates a lid handle for loaded Fuel Canister handling. The lid

assembly incorporates two lid latch bolts with lock washers and torque to 30 ± 5 in-lbs, which
prevent inadvertent lid removal during shipment and handling. The SLOWPOKE Fuel Canister

is provided with an aluminum bottom screened opening and two upper side aluminum screened

openings to allow for the self-draining of the Fuel Canister if stored in water at the receiving

facility prior to final processing. Each of the insert tubes is notched at the base of the tube to

facilitate draining of each insert tube through the bottom screened opening. The screened

openings and tight fitting lid retains fuel debris and minimizes the potential for release of fuel
debris from the SLOWPOKE Fuel Canister to the NAC-LWT internal cavity.

The SLOWPOKE Fuel Canisters are visually inspected, load tested, and the welds examined

following fabrication prior to acceptance for use. The AECL SLOWPOKE fuel rod contents

shall be verified as meeting the quantity, decay heat and fissile content limits of the NRC
Certificate of Compliance (CoC) prior to loading. The radioactive materials to be loaded in each

SLOWPOKE Fuel Canister shall be identified and recorded as part of the packaging manifest for

the cask shipment. Independent confirmation of the identification and location of the radioactive

materials shall be made during the loading operations.

The procedure for loading AECL SLOWPOKE fuel rod contents into the Fuel Canister is as

follows:

1. Verify the specific AECL SLOWPOKE Fuel Rod contents to be loaded into the 5 x 5
or 4 x 4 canister insert meet the content condition limits of the CoC for quantity,
maximum mass, maximum decay heat, maximum fissile content and waste form.
Damaged fuel rods shall be placed in 4 x 4 rod insert assemblies, as required.

2. Verify the SLOWPOKE Fuel Canister and insert assemblies comply with the
requirements of NAC Drawing 315-40-156.

3. Visually inspect the Fuel Canister, Lid and rod insert assemblies and verify the
components condition do not show signs of damage-e.g., bulging or buckling,
breaching, and does not have rips, tears, holes or pointed dents that could affect
packaging or transport operations. Record the SLOWPOKE Fuel Canister serial
number and the results of the visual inspection on the Cask Loading Report.

4. Position the appropriate 5 x 5 or 4 x 4 insert assembly in the hot cell.

5. Individually load the AECL SLOWPOKE fuel rods into the designated insert
assembly.

6. After comnpletion of loading the designated fuel rods, lift and place the loaded fuel rod
insert into the SLOWPOKE Fuel Canister.

7. Repeat Steps 5 through 7 until a total of four (4) fuel rod insert assemblies are loaded
and positioned in the SLOWPOKE Fuel Canister.
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8. With the spring plunger in the unlocked position, insert the self-locking lid assembly
into the top of the Fuel Canister. Torque the two lid latch bolts and lock washers to 30
± 5 inch-pounds.

9. Lift the filled SLOWPOKE Fuel Canister and place it into the MTR-28 upper
intermediate or top basket module per the procedures in 7.1.13.

7.1.16 Procedure for the Dry Loading of HEUNL Contents into the NAC-LWT

Cask

This section describes the procedural steps required to load and prepare the NAC-LWT cask for

transport with HEUNL contents. Four HEUNL containers are to be loaded into a NAC-LWT,

configured as shown on Drawing No. 315-40-180, using empty HEUNL containers as spacers if

four (4) filled HEUNL containers are not loaded into the cask.

Depending on facility capabilities and/or site restrictions, the HEUNL containers shall be filled

and prepared for transport in accordance with the operating procedures in Section 7.1.17. The

filled and tested HEUNL containers will then be loaded in the NAC-LWT cask in either a

vertical or horizontal orientation utilizing a facility-specific Dry Transfer and Loading System.

The operating procedures in this section are based on the vertical and horizontal loading of the

HEUNL containers into the NAC-LWT cask cavity.

7.1.16.1 Vertical Dry Loading of HEUNL Containers into the NAC-LWT

1. Perform a receiving survey of the cask ISO container and inspect for damage.

2. Open the front and rear ISO doors and perform a Health Physics survey of the cask
and adjacent surfaces of the trailer for radiation and removable contamination per 10
CFR 20 and 49 CFR 173. If radiation or contamination levels exceed the limits of 49
CFR 173.441 or 173.443, respectively, the user/licensee shall notify the shipper,
NAC, and ensure the appropriate notifications are completed.

Note: Verify that the package nameplate displays the package identification
number, in accordance with the CoC.

3. Remove the roof from the ISO container. Remove roof cross-members, if installed.

4. Remove the top impact limiter and tamper indicating device (TID), if installed.
5. Remove the bottom impact limiter.

6. Remove the cask tie-down strap.

7. Using the lifting yoke with the guides removed, engage the lifting trunnions. Raise
the cask to vertical by rotating the cask rotation sockets on the rear cask supports,
moving the crane and/or trailer as required to maintain the lift yoke engaged to the
trunnions and the cask engaged in the rear supports. When the cask is fully vertical,
lift the cask from the supports and remove it from the trailer/container.

8. Place the cask in a cask baseplate or other designated loading area. Disengage the
lifting yoke. Clean cask surfaces of road dirt, as required.
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9. Visually inspect the neutron shield tank fill, drain and level inspection plugs for signs
of neutron shield fluid leakage. If leakage is detected, verify shield tank fluid level
and correct, as required.

10. Remove the vent and drain valve port covers. Prior to reinstallation of the port
covers, carefully inspect the valve port cover O-ring seals. If the O-rings show any
damage, replace them with approved spares. Ensure that the replacement O-rings are
properly installed and seated. Visually inspect the valved quick-disconnect nipples
and replace them, if necessary.

11. Loosen and remove all closure lid bolts.

12. Attach the lid removal rigging to the closure lid.
13. Remove the closure lid and set it on a support that is suitable for radiological control

and for maintaining the cleanliness of the closure lid. Carefully inspect the Teflon 0-
ring seal in the underside of the closure lid. If the O-ring shows any damage, replace
it. Remove the metallic O-ring and replace it with an approved spare. Ensure the
replacement O-rings are properly installed and seated. Inspect the lid bolts and
replace any that are damaged.

14. Remove the four empty HEUNL containers and place them into the facility for
loading of HEUNL material in accordance with Section 7.1.17, if the received NAC-
LWT cask contained empty containers.

15. Verify that the HEUNL Container Spacer is installed properly in the bottom of the
cask cavity. If required, install or verify the presence of the HEUNL container guide.
Visually inspect the inner cavity for foreign material or damage. Clean all accessible
surfaces, including the lid sealing surface.

16. Install the seal surface protector in the lid cavity, if required.

17. Load the first HEUNL container into the cask cavity using the vertical Dry Transfer
System and utilizing the HEUNL container guide to align and rotationally orient the
HEUNL container within the cask cavity.

18. Record and verify the identification number of the HEUNL container and
independently verify the HEUNL contents comply with the CoC content conditions.

19. Repeat the loading and independent verification of the HEUNL containers into the
cask cavity until four (4) HEUNL containers are loaded into the cask. If required, an
empty HEUNL container shall be loaded to bring the total number of HEUNL
containers in the cask cavity to four.

20. Remove the cask seal surface protector, if used, and install the cask closure lid.

21. Inspect, install and tighten all 12 closure lid bolts to 260 + 20 ft-lbs in three passes
using the torque sequence indicated on the closure lid.

22. Connect a vacuum pump to the cask vent valve.

23. Perform the helium mass spectrometer maintenance leakage test on the closure lid to
leaktight criteria in accordance with the requirements of Section 8.1.3. 1, Steps 3
through 10.

24. Install alternate port covers on the vent and drain openings and torque each port cover
bolt to 100 ± 10 inch-pounds.
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25. If an alternate port cover containment O-ring seal was replaced, perform a helium
leakage test on the affected port cover using a He MSLD in accordance with the
requirements of Section 8.1 .3.2.2.

26. If the alternate port cover containment seal was inspected and accepted for reuse,
perform a gas pressure drop leakage test oil the port cover as follows.
a. Install a pressure test fixture to tile port cover test port, including a calibrated

pressure gauge with a mininlum sensitivity of 0.25 psi.

b. Pressurize the port cover seal annulus to 15 psig, +1L -0 psi.

c. Isolate the gas supply and observe the pressure gauge for a minimum of five
minutes.

d. The acceptance criterion for the test is no measurable drop in pressure during the
minimumn test time. An acceptable test assures that the minimum assembly
verification leakage test sensitivity is achieved.

27. Decontaminate the cask. Survey the cask for surface contamination and radiation
dose rates and decontaminate the cask as required.

Note: Removable contamination levels and radiation levels shall comply with 49
CFR 173.443 and 173.441, respectively.

28. Using the cask lifting yoke with the guide arms removed, lift and position the cask in
the rear cask supports on the ISO/trailer. Engage the trunnion pockets in the bottom
end of the cask with tile rotation trunnions. Lower the cask to rest on the front
tiedown saddle, moving the crane, and/or trailer, as required, to keep the crane cables
vertical. Disengage the cask lifting yoke from the cask lifting trunnions and set it

* aside.

29. Install and attach the cask tie-down strap. Install the cask top and bottom impact
limiters.

30. Install a TID to an attachment point on the top impact limiter.

31. Install roof cross-members; close ISO container doors, and replace ISO container
roof.

32. Complete a Health Physics survey on the external surfaces of the package and record
the results. Complete dose rate measurements at the package surface, at I meter from
the package surface, and at 2 meters from the vertical plane of the side of the
transport vehicle. The maxinlum dose rate at I meter from the package is the
transport index (TI). Ensure compliance with 10 CFR 71.87(i) and observe the
following criteria.

a. If the dose rate is less than 2 mSv/h (200 mrem/hr) at all accessible points on the
external surface of the package, and the TI is less than 10, the package meets the
requirements of 10 CFR 71.47 (a).

b. If the dose rate is greater than 2 mSv/h (200 mrem/hr), but is less than 10 mSv/h
(1000 mrem/hr) at any point on the external surface of the package, or the TI is
greater than 10, the package must be shipped as "exclusive use" and meet the
requirements of 10 CFR 71.47 (b), (c) and (d). If the dose rate and shipping
requirements of 10 CFR 71.47 (b), (1), (2), (3) and (4) cannot be met, the package
cannot be shipped.

0
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Note: 10 CFR 71.47 (c) and (d) require the shipper to provide the carrier with
written instructions for maintenance of the exclusive use shipment. The
instructions must be sufficient so that, when followed, they cause the
carrier to avoid actions that unnecessarily delay delivery or unnecessarily
result in increased radiation levels or radiation exposures to transport
workers or members of the general public.

c. If the dose rate is > 10 mSv/h (1000 mrem/hr) at any point on the external surface
of the cask, the cask exceeds the limits of 10 CFR 71.47 and cannot be shipped.

33. Complete the shipping documents, carrier instructions (if required), and apply
appropriate placards and labels.

7.1.16.2 Horizontal Dry Loading of HEUNL Containers into the NAC-LWT

1. Perform a receiving survey of the cask ISO container and inspect for damage.

2. Open the front and rear ISO doors and perform a Health Physics survey of the cask
and adjacent surfaces of the trailer for radiation and removable contamination per 10
CFR 20 and 49 CFR 173. If radiation or contamination levels exceed the limits of 49
CFR 173.441 or 173.443, respectively, the user/licensee shall notify the shipper,
NAC, and ensure the appropriate notifications are completed.

Note: Verify that the package nameplate displays the package identification
number in accordance with the CoC.

3. Remove the roof from the ISO container. Remove roof cross-members, if installed,
as required to remove the top impact limiter.

4. Remove the top impact limiter and tamper indicating device (TID), if installed.

5. Attach the horizontal lid removal tool to the closure lid. Remove closure lid bolts.
Remove the closure lid and set it on a support that is suitable for radiological control
and for maintaining the cleanliness of the closure lid. Prior to reinstallation of the lid,
carefully inspect the Teflon O-ring seal in the underside of the closure lid. If the 0-
ring shows any damage, replace it. Remove the metallic O-ring and replace it with an
approved spare. Ensure that the replacement 0-ring(s) is properly installed and
seated. Inspect the lid bolts and replace any that are damaged.

6. Remove the four empty HEUNL containers and place them into the facility for
loading of HEUNL material in accordance with Section 7.1.14, if the received NAC-
LWT cask contained empty containers.

7. Visually inspect the inner cavity for foreign material or damage. Clean all accessible
surfaces, including the lid sealing surface.

8. If required, install or verify the presence of the HEUNL container guide.

9. Visually inspect the neutron shield tank fill, drain and level inspection plugs for signs
of neutron shield fluid leakage. If leakage is detected, verify shield tank fluid level
and correct, as required.

10. Remove the vent and drain valve port covers. Prior to reinstallation of the port
covers, carefully inspect the valve port cover 0-ring seals. If the O-rings show any
damage, replace them with approved spares. Ensure that the replacement O-rings are
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properly installed and seated. Visually inspect the valved quick-disconnect nipples
and replace them, if necessary.

11. Install the seal surface protector in the lid cavity, if required.

12. Install or verify the HEUNL container spacer is secured to the bottom HEUNL
container. Load the first HEUNL container into the cask cavity using a horizontal
Dry Transfer System.

13. Record and verify the identification number of the HEUNL container and
independently verify the HEUNL contents comply with the CoC content conditions.

14. Repeat the loading and independent verification of the HEUNL containers into the
cask cavity until four (4) HEUNL containers are loaded into the cask. If required, an
empty HEUNL container shall be loaded to bring the total number of HEUNL
containers in the cask cavity to four.

15. Remove the cask seal surface protector, if used,

16. Position the closure lid in the cask using the lid match marks as guides to align the
lid. Visually confirm that the closure lid is flush with the top of the cask and properly
seated. Install lid bolts hand tight and remove the horizontal tool.

17. Tighten the 12 closure lid bolts to 260 + 20 ft-lb in three passes, using the torque
sequence stamped on the closure lid.

18. Connect a vacuum pump to the cask vent valve.

19. Perform the helium leakage test of the closure lid containment O-ring using a Helium
Mass Spectrometer Leak Detector (He MSLD) in accordance with the requirements
of Section 8.1.3.1.

20. Install the vent and drain port covers and torque the bolts to 100 ± 10 inch-pounds.
21. If an alternate port cover containment O-ring seal was replaced, perform a helium

leakage test on the affected port cover using an MSLD in accordance with the
requirements of Section 8.1.3.2.2.

22. If the alternate port cover containment seal was inspected and accepted for reuse,
perforn a gas pressure drop leakage test on the port cover as follows.

a. Install a pressure test fixture to the port cover test port, including a calibrated
pressure gauge with a minimum sensitivity of 0.25 psi.

b. Pressurize the port cover seal annulus to 15 psig, +1, -0 psi.

c. Isolate the gas supply and observe the pressure gauge for a minimum of five
minutes.

d. The acceptance criterion for the test is no measurable drop in pressure during the
minimum test time. An acceptable test assures that the minimum assembly
verification leakage test sensitivity is achieved.

23. Decontaminate the cask. Survey the cask for surface contamination and radiation
dose rates and decontaminate the cask as required.

Note: Removable contamination levels and radiation levels shall comply with 49
CFR 173.443 and 173.441, respectively.

24. Verify the correct installation of the cask tie-down strap. Install the top impact
limiter and verify the correct installation of the bottom impact limiter.
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25. Install a TID to one of the top impact limiter ball lock pins.

26. Replace roof cross-members if installed, and replace ISO container roof.

Complete a Health Physics survey on the external surfaces of tile package and record
the results. Complete dose rate measurements at the package surface, at I meter from
the package surface, and at 2 meters from the vertical plane of the side of the
transport vehicle. The maximumn dose rate at 1 meter from the package is the
transport index (TI). Ensure compliance with 10 CFR 71.87(i) and observe the
following criteria.

a. If the dose rate is less than 2 mSv/h (200 mrem/hr) at all accessible points on the
external surface of the package, and the TI is less than 1 0, the package mneets the
requirements of 10 CFR 71.47 (a).

b. If the dose rate is greater than 2 mSv/h (200 mrem/hr), but is less than 10 mSv/h
(1000 mrem/hr) at any point on the external surface of the package, or the TI is
greater than 10, the package must be shipped as "exclusive use" and mneet the
requirements of 10 CFR 71.47 (b), (c) and (d). If the dose rate and shipping
requirements of 10 CFR 71.47 (b), (1), (2), (3) and (4) cannot be met, the package
cannot be shipped.

c. If the dose rate is > 10 mSv/h (1000 mrem/hr) at any point on the external surface
of the package, the package exceeds the limits of 10 CFR 71.47 and cannot be
shipped.

27. Determine the appropriate Criticality Safety Index (CSI) assigned to the package
contents in accordance with the CoC, and indicate the correct CSI on the Fissile
Material label applied to the package per 49 CFR 172, Subpart E.

28. Complete the shipping documents, carrier instructions (as required), and apply
appropriate placards and labels.

7.1.17 Procedures for the Vertical Filling of HEUNL Contents into HEUNL

Containers

This section describes the procedural steps required to load and prepare a HEUNL Container for

transport in a NAC-LWT cask. Four HEUNL containers, as shown on Drawing 315-40-181 are

to be loaded into a NAC-LWT, using empty HEUNL containers as spacers if four (4) filled

HEUNL containers are not loaded into the cask. The total fill time and lifetime for utilization of

a HEUNL container is limited by the CoC to 15 months. The total fill time is determined by

recording the date of filling of the HEUNL container with material, recording the date that the

HEUNL material is emptied/flushed from the container and tracking the cumulative time the

HEUNL container is filled. This allowable fill duration is identified as "HEUNL Container

Content Fill Time" and is controlled utilizing a HEUNL Container Fill Log for each individual

HEUNL container maintained for its identification number. Each HEUNL Container Fill Log

shall record the actual "HEUNL Container Content Fill Time" for each loaded transport based on

date and time of filling and emptying of HEUNL material from the HEUNL container,

replacement of any removable components, and the results of all loading and unloading
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inspections and tests. In addition, each NAC-LWT transport is controlled to limit the total

transport duration from time of cask loading to < 3 months. Verification will be performed prior

to filling to ensure that the filled HEUNL container does not violate the HEUNL container total

fill time if the maximum transport duration is applied (e.g., no HEUNL container shall be filled

if the total "HEUNL Container Content Fill Time" is > 12 months).

7.1.17.1 Preparation of HEUNL Container Prior to Filling

The HEUNL container must be filled with HEUNL material with the container positioned in a

vertical orientation, disconnect valves up. The following steps and procedures shall be

performed on each empty HEUNL container prior to filling:

1. Record the HEUNL container identification number in the HEUNL Container Fill
Log.

2. Confirm that a minimum of 3 months of HEUNL Container Content Fill Time
remains for the container.

3. Remove the HEUNL container lid bolts and remove the lid.

4. Visually inspect the installed Viton inner and outer O-rings and lid bolts for damage.
If damage to the inner O-ring is identified the container shall be taken out of service
until the inner O-ring seal can be replaced and the helium pressure boundary
verification test of the replaced seal is performed in accordance with Section
8.1.4.4.C.3. (Note that the non-pressure boundary outer O-ring seal and lid screws
can be replaced without the need to re-perform the containment maintenance leakage
test.) The component replacement and testing shall be recorded in the HEUNL
Container Fill Log.

5. Store the HEUNL container lid and bolts for later installation following HEUNL
material filling.

6. Verify the fill/drain & vent (Type I container) or vent/drain & fill (Type 11 container)
quick disconnect valves are operational and undamaged, including verification of
sealing at container interface to quick disconnect nipple and nipple poppet. The
verification of the quick disconnect sealing will be performed by a vacuum pressure

rise test utilizing the fill system interface device and will confirm no detected leakage
past the nipple to container interface or nipple poppet valve when tested to a
sensitivity of at least I x 10-3 ref-cm 3/sec. If damage to the drain/fill & vent or
vent/drain & fill quick disconnect valves is identified, the valves and seals will be
replaced. The quick disconnect valve visual leakage testing inspection results, and
component replacements, shall be recorded in the HEUNL Container Fill Log.

7. Visually inspect the externals of the empty HEUNL container for transport and
corrosion damage, and record any identified issues for further evaluation prior to
filling (for previously filled HEUNL containers only).
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8. Empty HEUNL containers that are confirmed as acceptable may be released for
filling.

9. Lift and place the empty HEUNL container into the appropriate vertical filling
system.

7.1.17.2 Filling of HEUNL Container

1. Ensure accepted HEUNL container is properly positioned in the vertical HEUNL
material filling station.

2. Allow the HEUNL container to reach an acceptable temperature for material filling of
between 60'F and 90'F as verified with a surface pyrometer or equivalent instrument.
Record the container surface temperature in the HEUNL Container Fill Log.

3. Connect HEUNL material fill line to the fill/drain (Type 1) or fill (Type II) quick
disconnect valve and the HEUNL material vent line to the vent (Type I) or vent/drain
(Type 11) quick disconnect valve.

4. Verify that the minimum liquid temperature of HEUNL material is > 680 F (20' C)
and, if acceptable, initiate the HEUNL material filling process until discharge of
liquid material from the vent line. Follow liquid filling process with air/inert gas
purge to clear fill and vent lines. Vent container to atmospheric pressure.
Close/disconnect the fill and vent lines. Note the height of the vent/siphon line
ensures that a minimum void volume of 1 gallon is achieved when following this
procedure.

Note: For the last H-EUNL filling operation, sufficient HEUNL material may not be
available to completely fill the container such that material discharges from
the vent line (Type I) or vent/drain (Type II). The loading and transport of a
partially filled HEUNL container is authorized.

Note: All pre-shipment leakage testing procedures of the HEUNL container pressure
boundary shall be performed in accordance with written procedures prepared
and approved by personnel certified by the American Society of
Nondestructive Testing (ASNT) as a Level II examiner for leakage testing.
All leakage test results shall be documented.

5.
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6. Remotely install the HEUNL container closure lid. Apply Never-Seez to the closure
lid screws and torque them to 20, +/-0.5 ft-lbs.

7. If the container closure lid plug was removed to test the quick disconnect valves,
reinstall the plug and torque to 60, + 6 in-lbs and perform a vacuum pressure rise
preshipment leakage test of the lid plug and seal as follows:

Note: It is not necessary to perform this preshipment leakage test if the lid port plug
has not been removed since the last completed assembly leak test or was
tested prior to filling the canister. The requirement for performance of the
preshipment leakage test is to be confirmed using the HEUNL Container Fill
Log.

a. Verify lid plug and seal has been torqued to 60, + 6 in-lbs.

b. Install a vacuum test bell and leak test system over the plug.

c. Leak test system to include a vacuum pump, isolation and vent valves, and
calibrated vacuum gauge with minimum readability of 5 torr. The test equipment
volume and the readability of the vacuum gauge shall be selected to ensure a
preshipment leakage test sensitivity of < I x 10-3 ref-cm 3/sec per ANSI N 14.5-
1997 is achieved.

d. Start vacuum test system by starting the vacuum pump.

e. Close vent valve.

f. Open vacuum pump isolation valve and evacuate the leak test bell volume until
vacuum pressure as read on the vacuum gauge is < 10 torr.

g. Isolate and turn off vacuum pump. Record test starting time and vacuum pressure.

h. Observe vacuum pressure gauge for pressure rise for a minimum of 10 minutes.

i. At the end of the minimum 10 minute test period, record the final vacuum
pressure and test time completion. If the change in vacuum pressure is less than
the readability of the vacuum gauge, the preshipment leakage test confirms that
there is no detected leakage when tested to a sensitivity of < I x 10-3 ref-cm3/sec.

j. Record the time and results of the satisfactory completion of the lid port leakage
test in the HEUNL Container Fill Log.
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k. If test is not acceptable, remove the port plug and seal, inspect, clean and reinstall
plug, and repeat step 7.a. through 7.j. If satisfactory leakage results are not
achieved after retesting, the container shall be emptied and taken out of service
until the port plug can be replaced and helium pressure boundary verification
testing of a new seal and/or plug can be performed.

I. Record the time and results of the satisfactory completion of the closure lid plug
assembly verification test in the HEUNL Container Fill Log.

8. Upon satisfactory completion of the closure lid plug vacuum pressure rise test, if
required, remove the vacuum test bell and system.

9. Perform preshipment gas pressure drop leakage test of the closure lid O-ring seals to
confirm the integrity of the container closure lid inner O-ring seal as follows:

a. Remove the container closure lid interseal test plug and install a pressure test
fixture to the lid test port, including a calibrated pressure gauge with a minimum
sensitivity of 0.25 psi. The test equipment volume and the readability of the
pressure gauge shall be selected to ensure a preshipment leakage test sensitivity of
< x 10-3 ref-cm 3/sec per ANSI N 14.5-1997 is achieved.

b. Pressurize the closure lid seal annulus to 15 psig, +1, -0 psi with air, helium or
nitrogen gas.

c. Isolate the gas supply and observe the pressure gauge for a pressure drop for a
minimum often (10) minutes.

d. At the end of the minimum 10 minute test period, record the final pressure and
test time completion. If the change in pressure is less than the test gauge
sensitivity, the preshipment leakage test confirms that there is no detectable
leakage past the inner seal when tested to a sensitivity of < I x 103 ref-cm 3/sec.

e. If test is not acceptable, remove the container closure lid screws and container
closure lid, inspect and clean the container closure lid O-ring seals and container
seating surfaces, and repeat steps 9.a. through 9.d. If satisfactory leakage results
are not achieved after retesting, the container shall be emptied and taken out of
service until the lid O-ring seals can be replaced and helium pressure boundary
verification testing of a new lid O-ring seals or seal surface repairs can be
performed.

f. Upon satisfactory completion of the container closure lid O-ring seal pressure
drop preshipment test, remove the pressure test system and reinstall the container
closure lid interseal test plug and torque the specified value.

g. Record the time and results of the satisfactory completion of the closure lid 0-
ring seal preshipment verification test in the HEUNL Container Fill Log.

10. The HEUNL container is now satisfactorily loaded with HEUNL material, properly
closed and tested, and ready for placement into a vertical or horizontal Dry Transfer
and Loading System for loading into the NAC-LWT cask in accordance with the
procedures of Section 7.1.16.

11. Record the date and time of HEUNL container filling and closure in the HEUNL
Container Fill Log.
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7.2 Procedures for Unloading Package

In general, the procedure for unloading the package is tile reverse of that presented for loading

the package (Section 7.1). Specific generic procedures are provided in this section for the wet

and dry unloading of various authorized contents from the NAC-LWT cask. As required to

accommodate specific facilities and equipment, site-specific procedures shall be prepared and

utilized for the unloading operations as appropriate to the contents.

7.2.1 Procedures for Wet Unloading of LWR Fuel and PWR, PWR MOX and
BWR Fuel Rods in Transport Canisters

The procedures for unloading the package are as follows:

1. Perform a receipt inspection of the cask and trailer/ISO container, inspecting for
transport damage.

2. Position the trailer in the designated cask unloading area. Set the trailer brakes and
chock the wheels to prevent unintended movement. If site-specific conditions exist
that require the trailer to move to allow the cask to be uprighted on its rotation
trunnions, release brakes and remove the chocks when required to complete uprighting
operations. If an ISO container is used, it may be removed from the trailer and
secured in the unloading area.

3. Remove the lid/top of the ISO container and remove any bracing, or the personnel
barrier.

Note: Verify that the package nameplate displays the correct package identification
number in accordance with the CoC.

4. Licensees shall monitor the package for radioactive contamination and radiation levels
in accordance with 10 CFR 20.1906. If contamination levels exceed 10 CFR 71.87(i)
or radiation levels exceed the limits of 10 CFR 71.47, the licensee shall notify the
NRC Operations Center.

5. Verify the TID identification number on the top impact limiter and confirm tampering
with the package did not occur.

6. Remove the top and bottom impact limiters.

7. Remove the cask tie-down strap.

8. Using the lifting yoke with the guides removed, engage the lifting trunnions. Raise the
cask to vertical by rotating the cask rotation sockets on the rear cask supports, moving
the crane and/or trailer as required to keep the lift yoke engaged to the trunnions and
the cask engaged in the rear supports. When the cask is fully vertical, lift the cask
from the supports and remove it from the trailer/container.

9. Place the cask in the decontamination pit or other designated area. Disengage tile
lifting yoke. Clean cask surfaces of road dirt as required for entry into the spent fuel
pool.
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10. Remove the vent and drain valve port covers. Connect a pressure gauge and isolation
valve assembly to the cask vent valve.

11. Connect vent and clean water fill lines to the vent and drain valves.

12. Open the water supply valve to allow water to slowly enter the cask cavity.

Note: The hot gases exiting from the vent valve could be highly radioactive. The
exhaust gases must, therefore, be routed to an off-gas process system. The
cask cavity does not contain a relief valve; therefore, any system for cooling
down the package must be provided with a pressure relief device set so that
the maximum pressure in the cask cavity does not exceed 100 psig. Coolant
flow rates should be controlled to avoid thermal shock to the cask internals.

13. Continue the filling procedure until the cask cavity is filled with water. Remove fill
and vent lines.

14. Loosen and remove the closure lid bolts. At the option of licensee/user, some bolts
(i.e., 4-12) may be left installed hand tight for the cask movement to the spent fuel
pool.

15. Engage the cask lifting yoke (with slings, yoke arm guides and remote actuation
system components attached) with the cask lifting trunnions and connect the closure
lid to the lifting yoke slings.

16. Position the cask over the spent fuel pool and lower the cask until the top of the cask is
at an elevation that permits access to the closure lid bolts.

17. Remove any remaining closure lid bolts.

18. Carefully lower the cask to rest on the bottom of the cask unloading area while
spraying the cask's exterior surfaces with clean water to minimize contamination.

19. Disengage the lifting yoke from the cask and slowly raise the yoke until the closure lid
is raised clear of the cask. Remove the yoke from the vicinity of the cask to provide
clearance for unloading the cask.

20. Unload the contents of the cask cavity (i.e., fuel assemblies or Rod Transport Canister
containing PWR or BWR fuel rods and nonfuel-bearing components, if applicable)
using the required grapple system. Verify that the unloaded contents conform to the
contents described in the cask loading report. Place the fuel assemblies or transport
canisters into storage or prepare them for further processing.

21. Position the cask lifting yoke with the cask closure lid over the cask cavity and slowly
lower it into place using the cask and closure lid match marks as guides. Visually
confirm that the closure lid is seated.

22. Engage the cask lifting yoke with the cask trunnions and raise the cask.

Note: Verify yoke engagement before lifting the cask.

23. Raise the cask until the lid is slightly above the surface of the pool. At the option of
the licensee/user, several of the closure lid bolts (i.e., 4-12) may be installed hand
tight.

24. Raise the cask clear of the pool, rinsing the yoke and cask with clean water.
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25. Transfer the cask to the decontamination pit or other work area. Remove the yoke and
lid lift slings.

26. Install and tighten all 12 closure lid bolts to 260 + 20 ft-lb in three passes, using the
torque sequence stamped on the closure lid.

27. At the option of the licensee/user, a 25 to 50 gallon clean water flush of the cask cavity
may be performed by connecting a valved, clean water line to the drain valve and a
valved drain line to the vent valve. After the cavity flushing is completed, if
performed, disconnect the water supply and drain lines.

28. Connect a gas (air, nitrogen or helium) supply line to the vent valve and the drain line
to the drain valve.

29. Open the gas supply valve and pressurize the cask cavity (<30 psig) to force out the
water. Continue to supply gas to the cask cavity for a minimum of five minutes after
the last residual free water discharges from the drain line.

30. Remove the gas supply and drain lines.

31. Install the alternate port covers over the vent and drain valves and tighten the port
cover bolts to 100 ± 10 inch-pounds. For Alternate B port covers, install and torque
the high-strength bolts to 285 + 15 inch-pounds.

Note: It is not necessary to inspect or replace the port cover seals. Seal inspection
and replacement, if required, will be performed prior to the next loaded
transport.

7.2.2 Procedures for Wet Unloading of Metallic Fuel

The procedure for unloading the metallic fuel from the package in a spent fuel pool is as follows.

1. Perform a receipt inspection of the cask and trailer/ISO container, inspecting for
transport damage.

2. Position the trailer in the designated cask unloading area. Set the trailer brakes and
chock the wheels to prevent unintended movement. If site-specific conditions exist
that require the trailer to move to allow the cask to be uprighted on its rotation
trunnions, release brakes and remove the chocks when required to complete uprighting
operations. If an ISO container is used, it may be removed from the trailer and
secured in the unloading area.

3. Remove the lid/top of the ISO container and remove any bracing, or the personnel
barrier.

Note: Verify that the package nameplate displays the correct package identification
number in accordance with the CoC.

4. Licensees shall monitor the package for radioactive contamination and radiation levels
in accordance with 10 CFR 20.1906. If contamination levels exceed 10 CFR 71.87(i)
or radiation levels exceed the limits of 10 CFR 71.47, the licensee shall notify the
NRC Operations Center.

5. Verify the TID identification number on the top impact limiter to confirm tampering
with the package did not occur.
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6. Remove the top and bottom impact limiters.

7. Remove the cask tie-down strap.

8. Using the lifting yoke with the guides removed, engage the lifting trunnions. Raise the
cask to vertical by rotating the cask rotation sockets on the rear cask supports, moving
the crane and/or trailer as required to keep the lift yoke engaged to the trunnions and
the cask engaged in the rear supports. When the cask is fully vertical, lift the cask
from the supports and remove it from the trailer/container.

9. Place the cask in the decontamination pit or other designated area. Disengage the
lifting yoke. Clean cask surfaces of road dirt as required for entry into the spent fuel
pool.

10. Remove the vent valve and drain valve port covers. Connect a pressure gauge and
isolation valve assembly to the cask vent valve. Open the isolation valve and record
the internal pressure reading (if any). Using a suitable air line and the gauge/valve
assembly, vent the cask cavity to an off-gas handling unit.

11. Connect vent and clean water fill lines to the vent and drain valves.

12. Open the water supply valve to allow water to slowly enter the cask cavity.

Note: The hot gases exiting from the vent valve could be highly radioactive. The
exhaust gases must, therefore, be routed to an off-gas process system. The
cask cavity does not contain a relief valve; therefore, any system for cooling
down the package must be provided with a pressure relief device set so that
the maximum pressure in the cask cavity does not exceed 100 psig. Coolant
flow rates should be controlled to avoid thermal shock to the cask internals.

13. Continue the filling procedure until the cask cavity is filled with water. Remove fill
and vent lines.

14. Loosen and remove the 12 closure lid bolts. At the option of licensee/user, some bolts
(i.e., 4-12) may be left installed hand tight for the cask movement to the spent fuel
pool.

15. Engage the cask lifting yoke (with slings, lift yoke arm guides and remote actuation
system components attached) with the cask lifting trunnions and connect the closure
lid to the lifting yoke slings.

16. Position the cask over the spent fuel pool and lower the cask until the top of the cask is
at an elevation, which permits access to the closure lid bolts.

17. Remove any remaining closure lid bolts, inspect and store.

18. Carefully lower the cask to rest on the bottom of the cask unloading area while
spraying the exterior surfaces of the cask with clean water to minimize contamination.

19. Disengage the lifting yoke from the cask and slowly raise the yoke until the closure lid
is raised clear of the cask. Remove the yoke from the vicinity of the cask to provide
clearance for unloading the cask.

Note: Closure lid may be brought out of the pool and later assembled to the empty
cask.

20. Unload the contents of the cask cavity using the required grapple system.
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21. Position the cask lifting yoke with the cask closure lid over the cask cavity and slowly
lower it into place using the cask and closure lid match marks as guides. Visually
confirm that the closure lid is seated.

22. Engage the cask lifting yoke with the cask trunnions and raise the cask.

23. Raise the cask until the lid is slightly above the surface of the pool. At the option of
the licensee/user, several of the closure lid bolts (i.e., 4-12) may be installed hand
tight.

24. Raise the cask clear of the pool, rinsing the yoke and cask with clean water.

25. Transfer the cask to the decontamination pit or other work area. Remove the yoke and
lid lift slings.

26. Install and tighten the 12 closure lid bolts to 260 ± 20 ft-lb in three passes, using the
torque sequence stamped on the closure lid.

27. At the option of the licensee/user, a 25 to 50 gallon clean water flush of the cask cavity
may be performed by connecting a valved, clean water line to the drain valve and a
valved drain line to the vent valve. After the cavity flushing is completed, if
performed, disconnect the water supply and drain lines.

28. Connect a gas (air, nitrogen or helium) supply line to the vent valve and the drain line
to the drain valve.

29. Open the gas supply valve and pressurize the cask cavity (<30 psig) to force out the
water. Continue to supply gas to the cask cavity for a minimum of five minutes after
the last residual free water discharges from the drain line.

30. Remove the gas supply and drain lines.

31. Install the alternate port covers over the vent and drain valves and tighten the port
cover bolts to 100 ± 10 in-lb. For Alternate B port covers, install and torque the high-
strength bolts to 285 ± 15 inch-pound.
Note: It is not necessary to inspect or replace the port cover seals. Seal inspection

and replacement, if required, will be performed prior to the next loaded
transport.

7.2.3 Procedure for Wet Unloading of MTR, TRIGA, DIDO, ANSTO,

PULSTAR, or SLOWPOKE Fuel Basket Contents

The procedure for the unloading of MTR, TR1GA, DIDO, ANSTO, ANSTO-DIDO, PULSTAR,

or SLOWPOKE fuel basket contents from the package in a spent fuel pool is as follows:

1. Perform a receiving survey of the cask and inspect for transport damage.

2. Position the trailer in the designated cask unloading area. Set the trailer brakes and
chock the wheels to prevent unintended movement. If site-specific conditions exist
that require the trailer to move to allow the cask to be uprighted on its rotation
trunnions, release the brakes and remove the chocks when required to complete the
uprighting operations. If an ISO container is used, it may be removed from the trailer
and secured in the loading area.

3. Remove the roof from the ISO container, and open the front and rear ISO doors.
Remove roof cross-members, if installed.
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Note: Verify that the package nameplate displays the correct package identification
number in accordance with the CoC.

4. Licensees shall monitor the package for radioactive contamination and radiation levels
in accordance with 10 CFR 20.1906. If contamination levels exceed 10 CFR 71.87(i)
or radiation levels exceed the limits of 10 CFR 71.47, the licensee shall notify the
NRC Operations Center.

5. Verify the TID identification number on the top impact limiter to confirm tampering
with the package did not occur.

6. Remove the top and bottom impact limiters.

7. Remove the cask tie-down strap.

8. Using the cask lifting yoke with left yoke arm guides removed, engage the lifting
trunnions of the front end of the cask. Raise the cask to a vertical position on the rear
cask support, moving tile crane as necessary to keep the cask engaged in the rear
rotation supports and the crane cable vertical. When the cask is vertical, lift the cask
from the container supports.

9. Place the cask in the decontamination pit or other site designated area. Disengage the
lifting yoke. Clean cask surfaces of road dirt as required for entry into the spent fuel
pool.

10. Remove the vent valve and drain valve port covers. Connect a pressure gauge and'
isolation valve assembly to the cask vent valve. Open the isolation valve and record
the internal pressure reading (if any). Using a suitable air line and the gauge/valve
assembly, vent the cask cavity to an off-gas handling unit.

11. Connect vent and clean water fill lines to the vent and drain valves.

12. Open the water supply valve to allow water to slowly enter the cask cavity.
Note: Gases or steam exiting the vent may be radioactive. The vent line should be

routed to an off-gas process system or a HEPA filter. The system for cooling
down the package shall contain a pressure relief device set to ensure that the
cask internal pressure is maintained below 100 psig. Coolant flow rates are to
be controlled to avoid thermal shock to the fuel contents.

13. Continue the filling procedure until the cask cavity is filled with water. Remove fill
and vent lines.

14. Loosen and remove the 12 closure lid bolts. At the option of licensee/user, some bolts
(i.e., 4-12) may be left installed hand tight for the cask movement to the spent fuel
pool.

15. Engage the cask lifting yoke (with slings, yoke arm guides and remote actuation
system components attached) with the cask lifting trunnions and connect the closure
lid to the lifting yoke slings.

16. Position the cask over the spent fuel storage pool and lower the cask until the top of
the cask is at an elevation which allows access for the removal of the closure lid bolts.

17. Remove any remaining closure lid bolts, inspect and store.

18. Carefully lower the cask to rest on the bottom of the cask unloading area while
spraying the exterior surfaces of the cask with clean water to minimize contamination.
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Disengage the lifting yoke from the lifting trunnions and slowly raise the yoke until
the closure lid is raised clear of the cask. Remove the yoke from the vicinity of the
cask to provide for clearance for unloading the cask.

Note: The closure lid may be brought out of the pool and later assembled to the
empty cask.

19. Unload the MTR, TRIGA, DIDO, spiral, MOATA plate, PULSTAR, or SLOWPOKE
fuel assemblies, plate canisters or fuel canisters from the top basket module using the
appropriate grapple or handling system. As required, remove empty basket modules
from the cask cavity to allow access to the next basket module. Continue fuel
unloading operations until all fuel assemblies, plate canisters, fuel canisters and empty
basket modules are removed from the cavity. Alternatively, each basket module
containing fuel assemblies, plate canisters or fuel canisters may be unloaded from the
cask cavity and stored in the spent fuel pool. Continue unloading until all basket
modules have been removed.

20. Position the cask lifting yoke with guide arms and remote actuation components
installed over the cask closure lid. Attach the slings to the cask closure lid and cask
lifting yoke.

21. Position the cask lifting yoke and closure lid over the cask cavity and slowly lower it
into place using the cask and closure lid match marks as guides. Visually confirm that
the closure lid is seated.

Note: The closure lid may be installed separately after the empty cask is removed
from the spent fuel pool.

22. Engage the cask lifting yoke with the cask trunnions and raise the cask.

23. Raise the cask until the lid is slightly above the surface of the pool. At the option of
the licensee/user, several of the closure lid bolts (i.e., 4-12) may be installed hand
tight.

24. Raise the cask clear of the pool, rinsing the yoke and cask with clean water.

25. Transfer the cask to the decontamination pit or other work area. Remove tile yoke and
lid lift slings.

26. Install and tighten four closure lid bolts to 100 ± 10 ft-lb using the torque sequence
stamped on the closure lid.

27. At the option of the licensee/user, a 25 to 50 gallon clean water flush of the cask cavity
may be performed by connecting a valved, clean water line to the drain valve and a
valved drain line to the vent valve. After the cavity flushing is completed, if
performed, disconnect the water supply and drain lines.

28. Connect a gas (air, nitrogen or helium) supply line to the vent valve and the drain line
to the drain valve.

29. Open the gas supply valve and pressurize the cask cavity (<30 psig) to force out the
water. Continue to supply gas to the cask cavity for a minimum of five minutes after
the last residual free water discharges from the drain line.

30. Remove the gas supply and water drain lines.

31. Remove the four closure lid bolts and lift the lid clear of the cask.
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Note: It is not necessary to inspect or replace the closure lid metallic seal. A new
metallic seal will be installed and tested prior to the next loaded transport.

32. Remove the drain tube assembly and drain tube alignment ring from the cask cavity.

33. Reinstall the closure lid and install the 12 closure lid bolts. Torque the bolts to 260 ±
20 ft-lbs in three passes using the torque sequence indicated in the closure lid.

34. Install the alternate port covers over the vent and drain valves and tighten the port
cover bolts to 100 ± 10 in-lb. For Alternate B port covers, install and torque the high-
strength bolts to 285 + 15 inch-pound.

Note: It is not necessary to inspect or replace the port cover seals. Seal inspection
and replacement, if required, will be performed prior to the next loaded
transport.

7.2.4 Procedure for Dry Unloading of MTR, TRIGA, DIDO, ANSTO,

PULSTAR, SLOWPOKE, or NRU/NRX Fuel Contents

This section describes the procedure for unloading of MTR, TRIGA, DIDO, ANSTO, ANSTO-
DIDO, PULSTAR, SLOWPOKE, or NRU/NRX fuel basket contents from the NAC-LWT in a

cell or a dry unloading fixture.

I. Perform a receiving survey of the cask and inspect for transport damage.
2. Position the trailer in the designated cask unloading area. Set the trailer brakes and

chock the wheels to prevent unintended movement. If site-specific conditions exist
that require the trailer to move to allow the cask to be uprighted on its rotation
trunnions, release the brakes and remove the chocks when required to complete the
uprighting operations. If an ISO container is used, the ISO container may be removed
firom the trailer and secured in the unloading area.

3. Remove the roof from the ISO container and open the front and rear ISO doors.
Remove roof cross members, if installed.
Note: Verify that the package nameplate displays the correct package identification

number in accordance with the CoC.
4. Licensees shall monitor the package for radioactive contamination and radiation levels

in accordance with 10 CFR 20.1906. If contamination levels exceed 10 CFR 71.87(i)
or radiation levels exceed the limits of 10 CFR 71.47, the licensee shall notify the
NRC Operations Center.

5. Verify the TID identification number on the top impact limiter to confirm tampering
with the package did not occur. Remove TID.

6. Remove the top and bottom impact limiters.
7. Remove the cask tie-down strap. Clean the cask surfaces as required for entry into the

hot cell.

8. Using the cask lifting yoke with lift yoke arm guides removed, engage the lifting
trunnions of the front end of the cask. Raise the cask to a vertical position on the rear
cask support, moving the crane and/or trailer, as required, to keep the cask engaged in
the rear rotation supports and the crane cable vertical. When the cask is vertical, block
the trailer wheels and lift the cask from the container.
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9. Place the cask in the cell transfer cart or unloading fixture. Disengage the lifting yoke.

10. Remove the vent valve port cover.

11. Connect vent line to the vent valve.

Note: The hot gases exiting from the vent may be highly radioactive and the exhaust
gas should be routed to an off-gas process system or to a HEPA filter.

12. Allow the cask to vent. Remove vent line.

13. Loosen and remove the 12 closure lid bolts. Visually inspect and store the bolts.

14. Attach the lid removal fixture.

15. Using the hot cell transfer cart or unloading fixture, move the cask into the unloading
position.

16. Remove the cask lid.

Note: It is not necessary to inspect or replace the closure lid metallic seal. A new
metallic seal will be installed and tested prior to the next loaded shipment.

17. Install the seal surface protector in the lid cavity, if required.

18. Unload the MTR, TRIGA, DIDO, ANSTO, PULSTAR, SLOWPOKE, or NRU/NRX
fuel basket modules from the cask cavity using the required grapple or dry transfer
handling system.

19. Remove the cask seal surface protector, if installed, and replace the cask lid.

20. Using the cell transfer cart or unloading fixture, remove the cask.

21. Remove the lid from the cask and remove the drain tube and drain tube alignment ring.

22. Replace the cask lid and remove the lid removal fixture.

23. Install and tighten all 12 closure lid bolts to 260 + 20 ft-lbs in three passes using the
torque sequence indicated on the closure lid.

24. Install the port covers over the vent and drain valves and tighten the port cover bolts to
100 +10 inch-pounds. For Alternate B port covers, install and torque the high-strength
bolts to 285 +10 inch-pounds.

Note: It is not necessary to inspect or replace the port cover seals. Seal inspection
replacement and leak testing will be performed prior to the next loaded
transport.

7.2.5 Procedure for Dry Unloading of TPBAR Contents

This section describes the procedure for the unloading of a consolidation canister, a PWR/BWR

Rod Transport Canister or waste container that contains TPBARs from the NAC-LWT in a dry

unloading facility.

1. Perform a receiving survey of the ISO container and trailer, and inspect for damage.

2. Position the trailer in the designated cask unloading area. Set the trailer brakes and
chock the wheels to prevent unintended movement. If site-specific conditions exist
that require the trailer to move to allow the cask to be uprighted on its rotation
trunnions, release the brakes and remove the chocks when required to complete the
uprighting operations. If necessary, the ISO container may be removed from the
trailer and secured in the unloading area.
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3. Licensees shall receive and survey the package for radiation and removable
contamination (for both gross beta-gamma and tritium) per 10 CFR 20 and 49 CFR
173. Record the survey results. If radiation or contamination levels exceed the limits
of 49 CFR 173.441 or 173.443, respectively, the licensee shall notify the shipper and
ensure the appropriate notifications are completed.

4. Remove the roof from the ISO container and open the front and rear ISO doors.
Remove the ISO roof cross members, if installed.

5. Verify the TID identification number on the top impact limiter to confirm tampering
with the package did not occur.

6. Remove the top and bottom impact limiters.

7. Remove the cask tie-down strap. Complete the radiation and contamination surveys of
the package as additional surfaces become accessible. Clean the cask surfaces as
required for entry into the dry unloading facility.

8. Using the cask lifting yoke with lift yoke arm guides removed; engage the lifting
trunnions of the front end of the cask. Raise the cask to a vertical position on the rear
cask support, moving the crane and/or trailer, as required, to keep the cask engaged in
the rear rotation supports and the crane cable vertical. When the cask is vertical, block
the trailer wheels and lift the cask from the container.

9. Place the cask in a transfer cart or an unloading fixture. Disengage the lifting yoke.

10. Remove the vent valve port covers.

11. Remove the drain valve port cover

12. Connect a tritium monitoring system to the vent and drain quick-disconnect valves,
and operate the device in accordance with the manufacturer's instructions. The tritium
monitoring system shall have a minimum sensitivity of 5 x 10-3 micro curie/cc.

13. Monitor the cavity gas for tritium. If the gas sample measurement indicates a tritium gas
concentration greater than I x 10-2 micro curie/cc, the cask internals must be
decontaminated after unloading is completed and prior to subsequent use in transporting
non-TPBAR contents.

Note: The gases exiting from the cavity may be radioactive and contaminated with
tritium, and at an elevated temperature. Cavity gases should be controlled per
the site requirements.

14. Vent the cask cavity. Remove the gas lines and monitoring system from the vent and
drain valves.

15. Loosen and remove all closure lid bolts.

16. Attach the lid removal fixture.

17. Use a transfer cart or unloading fixture and move the cask into the unloading position.

18. Remove the cask lid.

Note: Replacement of the closure lid metallic seal is not required. A new metallic
seal will be installed and leak tested prior to the next loaded shipment.

19. Install the seal surface protector in the lid cavity, if required.
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20. Unload the TPBAR contents from the cask cavity using the required grapple or handling
system.

21. Using the transfer cart or unloading fixture, remove the cask frorn the unloading area.

22. Collect an ambient air sample near the cask cavity opening. If the measured tritium gas
concentration exceeds I x 10-2 micro curie/cc, the cask cavity must be decontaminated
after unloading and prior to subsequent use in transporting non-TPBAR contents.

23. Survey the accessible inside surfaces of the cask cavity and internal components (i.e.,
upper 2 feet) for tritium contamination. If measured tritium removable contamination is
greater than 2.2 x 10" dpm/100 cm 2, the cask must be decontaminated after unloading is
completed and prior to subsequent use in transporting non-TPBAR contents.
Note: If significantly higher tritium contamination levels and the need for repeated

decontamination become indicative of residual tritium contamination in the
crystalline structure of the cask interior with potential for weeping, NAC will
notify the NRC of the condition and its action.

24. Remove the cask seal surface protector, if used, and install the cask lid.

25. Inspect, install and tighten all 12 closure lid bolts to 260 + 20 ft-lbs in three passes using
the torque sequence indicated on the closure lid.
Note: Replacement of the vent and drain port cover metallic seals is not required.

New metallic seals will be installed and leak tested prior to the next loaded
shipment.

26. Install the port covers on the vent and drain ports and torque the port cover bolts to
285 + 15 inch-pounds.

7.2.6 Procedure for Dry Unloading of PWR/BWR/MOX Fuel Rod Contents

This section describes the procedure for the unloading of a PWR/BWR Rod Transport Canister

from the NAC-LWT cask in a dry unloading facility.

1. Perform a receiving survey of the ISO container and trailer, and inspect for damage.
2. Position the trailer in the designated cask unloading area. Set the trailer brakes and

chock the wheels to prevent unintended movement. If site-specific conditions exist
that require the trailer to move to allow the cask to be uprighted on its rotation
trunnions, release the brakes and remove the chocks when required to complete the
uprighting operations. If necessary, the ISO container may be removed firom the
trailer and secured in the unloading area.

3. Licensees shall receive and survey the package for radiation and removable
contamination per 10 CFR 20 and 49 CFR 173. Record the survey results. If radiation
or contamination levels exceed the limits of 49 CFR 173.441 or 173.443, respectively,
the licensee shall notify the shipper and ensure the appropriate notifications are
completed.

4. Remove the roof from the ISO container and open the front and rear ISO doors.
Remove the ISO roof cross members, if installed.

5. Verify the TID identification number on the top impact limiter to confirm tampering of
the package did not occur.0
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6. Remove the top and bottom impact limiters.
7. Remove the cask tie-down straps. Complete the radiation and contamination surveys

of the package as additional surfaces become accessible. Clean the cask surfaces as
required for entry into the dry unloading facility.

8. Using the cask lifting yoke with lift yoke arm guides removed, engage the lifting
trunnions of the front end of the cask. Raise the cask to a vertical position on the rear
cask support, moving the crane and/or trailer, as required, to keep the cask engaged in
the rear rotation supports and the crane cable vertical. When the cask is vertical, block
the trailer wheels and lift the cask from the container.

9. Place the cask in a transfer cart or an unloading fixture. Disengage the lifting yoke.

10.

11.

12.

13.

14.

15.

Remove the vent and drain valve port covers.

Connect the vent line with pressure gauge and isolation valve to the vent port quick
disconnect coupling.

Note: At the discretion of the receiving facility, a gas sample may be taken prior to
cavity venting to determine if leakage from the fuel rods occurred during
transport.

Note: The gases exiting from the cavity may be radioactive and at an elevated
temperature and pressure. Cavity gases should be controlled and vented to
radioactive gas treatment systems per site requirements.

Vent the cask cavity. Remove the vent line from the vent valves.

Attach the lid removal fixture.

Loosen and remove all closure lid bolts.

Use the transfer cart or unloading fixture and move the cask into the unloading

position.

16. Remove the cask lid.

Note: Replacement of the closure lid metallic seal is not required. A new metallic
seal will be installed and leak tested prior to the next loaded shipment.

17. Install the seal surface protector in the lid cavity, if required.

18. Unload the PWR/BWR Rod Transport Canister and/or its contents, including PWR,
PWR MOX or BWR fuel rods and nonfuel-bearing components, if applicable, using
the appropriate grapple or handling system.

19. Using the transfer cart or unloading fixture, remove the cask from the unloading area.

20. Remove the cask seal surface protector, if used, and install the cask lid.

21. Inspect, install and tighten all 12 closure lid bolts to 260 ± 20 ft-lbs in three passes
using the torque sequence indicated on the closure lid.

Note: Inspection or replacement of the vent and drain port cover metallic seals is not
required. New metallic seals will be installed and leak tested prior to the next
loaded shipment.

22. Install the port covers on the vent and drain ports and torque the port cover bolts to
100 ± 10 inch-pounds for the alternate port covers or 285 ± 15 inch-pounds for the
Alternate B port covers.
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7.2.7 Procedure for Unloadinq of HEUNL Contents

This section describes the procedural steps required to unload the HEUNL containers and

prepare the empty NAC-LWT cask for transport. Four HEUNL containers are to be unloaded
from a NAC-LWT, configured as shown on Drawing No. 315-40-180, using either a vertical or

horizontal facility-specific Dry Transfer and Unloading System. If four filled HEUNL

containers were not loaded, empty HEUNL containers were installed as spacers and are also

required to be unloaded.

Depending on facility capabilities and/or site restrictions, the HEUNL containers shall be

emptied and prepared for return transport either vertically or horizontally in accordance with the

operating procedures in Section 7.2.8. The emptied HEUNL containers will then be placed into

the NAC-LWT cask in either a vertical or horizontal orientation for return shipment to the

loading facility.

7.2.7.1 Vertical Dry Unloading of Filled HEUNL Containers from the NAC-

LWT

1. Perform a receiving survey of the cask ISO container and inspect for damage.

2. Open the front and rear ISO doors and perform a Health Physics survey of the cask
and adjacent surfaces of the trailer for radiation and removable contamination per 10
CFR 20 and 49 CFR 173. If radiation or contamination levels exceed the limits of 49
CFR 173.441 or 173.443, respectively, the user/licensee shall notify the shipper,
NAC, and ensure the appropriate notifications are completed.

Note: Verify that the package nameplate displays the package identification number
in accordance with the CoC.

3. Remove the roof from the ISO container. Remove roof cross-members, if installed.

4. Remove the top impact limiter and tamper indicating device (TID). Verify no
tampering with seal has occurred during transport.

5. Remove the bottom impact limiter.

6. Remove the cask tie-down strap.

7. Using the lifting yoke with the guides removed, engage the lifting trunnions. Raise
the cask to vertical by rotating the cask rotation sockets on the rear cask supports,
moving the crane and/or trailer as required to maintain the lift yoke engaged to the
trunnions and the cask engaged in the rear supports. When the cask is fully vertical,
lift the cask from the supports and remove it from the trailer/container.

8. Place the cask in a cask baseplate or other designated loading area. Disengage the
lifting yoke. Clean cask surfaces of road dirt, as required.

9. Visually inspect the neutron shield tank fill, drain and level inspection plugs for signs
of neutron shield fluid leakage. If leakage is detected, verify shield tank fluid level
and correct, as required.
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10. Remove the Alternate vent and drain valve port covers. Visually inspect the vent and
drain valved quick-disconnect nipples and replace them, if necessary.

Note: It is not necessary to inspect or replace the Alternate port cover seals. Seal
inspection replacement and leak testing will be performed prior to the next
loaded transport.

11. Connect cask cavity pressure monitoring system to the cask's vent port quick
disconnect. System will include a pressure gauge, isolation valve and connections to
radioactive off-gas system.

12. If cask cavity pressure exceeds 15.0 psia, record the pressure and vent the cavity to
the radioactive off-gas system prior to closure lid removal.

13. Attach the lid removal rigging to the closure lid

14. Loosen and remove all closure lid bolts.
15. Remove the closure lid and set it on a support that is suitable for radiological control

and for maintaining the cleanliness of the closure lid.

Note: It is not necessary to inspect or replace the closure lid metallic seal. A new
metallic seal will be installed and tested prior to the next loaded shipment.

16. Install the seal surface protector in the lid cavity, if required.

17. Unload the first HEUNL container from the cask cavity using the vertical Dry
Transfer and Unloading System.

18. Record and verify the identification number of the HEUNL container.

19. Place loaded HEUNL containers into site specified shielded interim storage positions
for subsequent draining.

20. Repeat the unloading and independent verification of the HEUNL containers from the
cask cavity until four (4) HEUNL containers are unloaded from the cask. If required,
empty HEUNL container(s) may have been loaded to bring the total number of
HEUNL containers in the cask cavity to four.

21. Verify that a HEUNL container spacer is secured to the bottom of the HEUNL
container. If not, install the HEUNL container spacer.

22. Load four empty HEUNL containers properly closed in accordance with the
procedures provided in Section 7.2.8.

23. Remove the cask seal surface protector, if used, and install the cask closure lid.

24. Inspect, install and tighten all 12 closure lid bolts to 260 + 20 ft-lbs in three passes
using the torque sequence indicated on the closure lid.

25. Install Alternate port covers over the vent and drain openings and torque each port
cover bolt to 100 ±10 inch-pounds.

26. Decontaminate the cask. Survey the cask surface for removable contamination levels
and radiation dose rates.

Note: Removable contamination levels and radiation levels shall comply with
49 CFR 173.443 and 173.441, respectively.

27. Using the cask lifting yoke with the guide arms removed, lift and position the cask in
the rear cask supports on the ISO/trailer. Engage the trunnion pockets in the bottom
end of the cask with the rotation trunnions. Lower the cask to rest on the front tie-
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down saddle, moving the crane, and/or trailer, as required, to keep the crane cables
vertical. Disengage the cask lifting yoke from the cask lifting trunnions and set it
aside.

28. Install and attach the cask tie-down strap. Install the cask top and bottom impact
limiters.

29. Re-install roof cross members, close ISO container doors, and replace ISO container
roof.

30. Complete a Health Physics survey on the external surface of the packaging and record
the results.
Note: Removable contamination levels and radiation levels shall comply with 49

CFR 173.443 and 173.441, respectively.

31. Complete the shipping document, carrier instructions (if required), and apply
appropriate placards and labels.

7.2.7.2 Horizontal Dry Unloading of Filled HEUNL Containers from the NAC-
LWT

1. Perform a receiving survey of the cask ISO container and inspect for damage.

2. Open the front and rear ISO doors and perform a Health Physics survey of the cask
and adjacent surfaces of the trailer for radiation and removable contamination per 10
CFR 20 and 49 CFR 173. If radiation or contamination levels exceed the limits of 49
CFR 173.441 or 173.443, respectively, the user/licensee shall notify the shipper, NAC,
and ensure the appropriate notifications are completed.

Note: Verify that the package nameplate displays the package identification number
in accordance with the CoC.

3. Remove the roof from the ISO container. Remove roof cross-members, if installed, as
required to remove the top impact limiter.

4. Remove the top impact limiter and tamper indicating device (TID). Verify no
tampering with seal has occurred during transport.

5. Visually inspect the neutron shield tank fill, drain and level inspection plugs for signs
of neutron shield fluid leakage. If leakage is detected, verify shield tank fluid level
and correct, as required.

6. Remove the Alternate vent and drain valve port covers. Visually inspect the valved
quick-disconnect nipples and replace them, if necessary.

Note: It is not necessary to inspect or replace the Alternate port cover seals. Seal
inspection replacement and leak testing will be performed prior to the next
loaded transport.

7. Connect cask cavity pressure monitoring system to the cask's vent port quick
disconnect. System will include a pressure gauge, isolation valve and connections to
radioactive off-gas system.

8. If cask cavity pressure exceeds 15.0 psia, record the pressure and vent the cavity to the
radioactive off-gas system prior to closure lid removal.
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9. Attach the horizontal lid removal tool to the closure lid.

10. Remove closure lid bolts.

11. Remove the closure lid and set it on a support that is suitable for radiological control
and for maintaining the cleanliness of the closure lid.

Note: It is not necessary to inspect or replace the closure lid metallic seal. A new
metallic seal will be installed and tested prior to the next loaded shipment.

12. Unload the first filled HEUNL container from the cask cavity using a horizontal Dry
Transfer and Unloading System.

13. Record and verify the identification number of the filled HEUNL container.

14. Place filled HEUNL containers into site specified shielded interim storage positions
for subsequent draining.

15. Repeat the unloading and independent verification of the HEUNL containers from the
cask cavity until four (4) HEUNL containers are unloaded from the cask. If required,
empty HEUNL container(s) may have been loaded to bring the total number of
HEUNL containers in the cask cavity to four.

16. Verify that a HEUNL container spacer is secured to the bottom HEUNL container. If
not, install the HEUNL container spacer.

17. Load four empty HEUNL containers properly closed in accordance with the
procedures provided in Section 7.2.8.

18. Position the closure lid in the cask using the lid match marks as guides to align the lid.
Visually confirm that the closure lid is flush with the top of the cask and properly
seated. Install lid bolts hand tight and remove the horizontal tool.

19. Tighten the 12 closure lid bolts to 260 + 20 ft-lb in three passes, using the torque
sequence stamped on the closure lid.

20. Install the Alternate vent and drain port covers and torque the bolts to 100 ± 10 inch-
pounds.

21. Decontaminate the cask. Survey the cask for surface contamination and radiation dose
rates and decontaminate the cask as required.

Note: Removable contamination levels and radiation levels shall comply with 49
CFR 173.443 and 173.441, respectively.

22. Verify the correct installation of the cask tie-down strap. Install the top impact limiter
and verify the correct installation of the bottom impact limiter.

23. Replace roof cross-members, close ISO container doors and install ISO container roof.

24. Complete a Health Physics survey on the external surface of the packaging and record
the results.

Note: Removable contamination levels and radiation levels shall comply with 49
CFR 173.443 and 173.441, respectively.

25. Complete the shipping documents and apply appropriate placards and labels.
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7.2.8 Procedures for Preparing Empty HEUNL Containers for Return

Shipment

Following the unloading of the HEUNL containers, after transport in a NAC-LWT cask,

subsequent operations to remove the HEUNL material from the containers shall be performed.

Prior to emptying an HEUNL container, the container temperature will be confirmed to be at an

acceptable temperature (between 407F and I 00°F) for HEUNL material removal, as verified with

a surface pyrometer or equivalent instrument.

As noted previously, the total fill time and lifetime for utilization of a HEUNL container is

limited by the CoC to a total of< 15 months. Total fill time is determined by recording the date

of filling of the HEUNL container with material, recording the date that the HEUNL material is

emptied/flushed from the container and tracking the cumulative time the HEUNL container is

filled. This allowable fill duration is identified as "HEUNL Container Content Fill Time" and is

controlled utilizing a HEUNL Container Fill Log for each individual HEUNL container

maintained for its identification number. Each HEUNL Container Fill Log shall record the

actual "HEUNL Container Content Fill Time" for each loaded transport based oil date and time

of filling and draining of HEUNL material and the results of all filling and draining inspections

and tests.

The HEUNL container shall be emptied of HEUNL material in accordance with site developed

procedures. The operating procedures prepared for the emptying of the HEUNL material from

the containers shall include appropriate verification that the approved operating procedures are

appropriate for the HEUNL container type (either Type I for vertical unloading or Type II for

horizontal unloading).

Continued processing of the HEUNL containers for return shipment and for re-filling shall

include a flushing sequence with demineralized water or < 0.5 M nitric acid in which any

residual contents can be declared as having insignificant radioactive and corrosive properties.

Prior to return shipment of empty HEUNL containers to the facility for filling, tile empty

container shall be verified as having an HEUNL Container Content Fill Time of< 12 months.
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8 ACCEPTANCE TESTS AND MAINTENANCE PROGRAM

This chapter discusses the acceptance test and maintenance program to be used for the

NAC-LWT cask, in compliance with 10 CFR 71, Subpart H.

Where required, specific procedures for testing will be developed in conjunction with the cask

fabricator, in accordance with an approved Quality Assurance program.

8.1 Acceptance Tests

This section discusses the tests to be performed prior to first use of the cask.

Two leaktight port cover designs are available for use. The alternate port cover has a face seal

containment boundary Viton® O-ring seal and a secondary test boundary O-ring seal on the

barrel of the port cover. The alternate port cover was developed to provide a leaktight

configuration and to facilitate operations in the field. The Alternate B port cover has two face

seals on the inner end of the port cover, one metallic containment boundary seal and one Viton®

test boundary seal. The Alternate B port cover was developed to provide a high pressure

containment boundary for TPBAR contents. The Alternate B port covers utilize higher strength

bolts and a higher installed torque value. Both port cover designs provide a leaktight

containment boundary.

To simplify the testing procedures below, when "port cover" or "port cover O-ring" is

mentioned, it is intended to mean the port cover which has been chosen for that specific

fabrication or cask configuration, either the alternate or the Alternate B and their respective

O-rings. The different testing procedures are described in the applicable sections.

8.1.1 Visual Inspection

All components making up the cask lid, body, and baskets are to be visually inspected. This
inspection verifies that all items are properly cleaned, free of nicks, gouges and damage, and are

assembled in accordance with the license drawings. Each item is compared to the appropriate

drawing to verify that it is in the correct orientation, position, and location.

All dirt, oil residue, metal chips or other forms of debris are removed by appropriate cleaning

methods. Any entrapped water is removed. Any component found to deviate from its drawing is

re-installed, replaced, or otherwise reworked as necessary in order to bring it into conformance.

Acceptance criteria require complete cask cleanliness, that foreign objects are removed, and that

nicks or gouges that might preclude sealing or cask closure are not permitted. Valve and system

components are visually inspected for leaks during pressure checks. Leaks are not permitted.

Any case of noncompliance shall be corrected prior to final acceptance. All welds are visually
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inspected in accordance with the methods of Article 9, Section V of the "ASME Boiler and

Pressure Vessel Code." The acceptance criteria are in accordance with part NB-4424, Section 111,

and parts UW-35 or UW-36, Section VIII, of the "ASME Boiler and Pressure Vessel Code."

8.1.2 Structural and Pressure Tests

Following completion of fabrication, a hydrostatic test is performed on the cask cavity in

accordance with the "ASME Boiler and Pressure Vessel Code," Section III, Subsection NB,

Article NB-6000, to 209 (+5/-0) psig. This test is performed in accordance with a procedure

prepared by the fabricator and approved by NAC International (NAC). For casks intended for

transport of TPBARs, an additional post-fabrication hydrostatic test is performed to 450 +15/-0

psig (1.5 x MNOP of 289 psig = 434 psig). Alternate B port covers are installed for the 450

+15/-0 psig test. The test requirements and acceptance criteria for both tests are described

below.

The cask cavity is hydrostatically tested using demineralized water. The test is conducted with

the closure lid and valve port covers installed in accordance with the cask handling procedure for

loaded casks, but with the quick-disconnect valves removed. During these two 30-minute

pressure tests (conducted alternately with one port cover installed and the other removed for

access to the cavity), an inspection is made to detect any visual or other evidence of leakage.

Any evidence of leakage, including drop of gauge pressure, is cause for rejection.

Following the hydrostatic test, the cask cavity, lid, and port covers are dried and made ready for

visual and dye penetrant testing (PT) inspections.

The cask cavity (containment boundary including lid and port covers) is visually inspected. All

accessible welds within the cask cavity are examined by PT in accordance with ASME Code,

Section V, Article 6, with acceptance criteria in accordance with ASME Code, Section 111,

Subsection NB, Article NB-5350. Any evidence of cracking, permanent deformation, or

exceeding of material yield strength is cause for rejection.

Following completion of the fabrication pressure test or the postfabrication TPBAR-required

pressure test, the cask containment boundary is leakage tested in accordance with the

requirements of Section 8.1.3.

The neutron shield tank and the expansion tank are hydrostatically tested simultaneously, since

they are joined by a siphon tube. The test is in accordance with the "ASME Boiler and Pressure

Vessel Code," Section VIII, Division 1, to 248 (+5/-0) psig (165 psig maximum hypothetical

accident pressure x 1.5). The neutron shield relief valve is replaced by a plug during the test.

All tank seams and joints are inspected for evidence of leakage. The pressure is monitored by
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use of a pressure gauge. Any evidence of leakage or drop in pressure is cause for rejection. All

accessible welds on the neutron shield structure are PT examined following the hydrostatic test.

Each of the two pairs of the cask lift trunnions is load tested. The load test is performed for one

pair and, then, repeated for the other pair.

The test consists of applying a vertical load of 159,375 lbs + 3,000 Ibs, -0 lbs (300 % of the

maximum service load), to each trunnion pair. The load is applied in a vertical direction and

equally distributed between the two trunnions.

This test may be carried out by the use of calibrated hydraulic rams combined with a beam, or

the cask lifting yoke, and appropriate dead weight attached to the trunnion pair. The load is held

for a minimum of 10 minutes.

Following the load test, all welds and material are visually inspected for plastic deformation and

cracking and liquid penetrant inspected in accordance with the "ASME Boiler and Pressure

Vessel Code," Section V, Article 6, and Section III, Division 1, Subsection NF, Article NF-5350,

as called for in ANSI N14.6-1993.

Any evidence of permanent deformation or any evidence of cracking, galling, or exceeding of

yield strength is cause for rejection of that item.

The rotation sockets at the lower end of the cask are not load tested, being monolithic steel block

with a suitably machined opening. Prior to first use, each socket is visually inspected for

cleanliness and signs of deformation or other unsuitability. Accessible welds are inspected in

accordance with the standards for the cask trunnions.

8.1.3 Leak Tests

The cask containment boundary is subjected to a fabrication leakage rate test, as described in the

sections below, to verify containment following fabrication. The test is performed using helium

inside the cask cavity and a helium mass spectrometer connected to the test port of the lid or one

of the port covers. The mass spectrometer has a minimum sensitivity such that it is capable of

detecting a leak rate of at least I x 10-9 ref cm 3/sec and is calibrated before and after the test with

a standard having a known leak rate between 4 x 10-7 and I x 10-9 ref cm 3/sec. The procedure is

performed between 40'F and 125°F and is temperature corrected. New O-rings are to be used.

The basic procedures for the cask lid and for the vent and drain port covers are provided in the

following sections.

A required maintenance leakage rate test adheres to the criteria listed above and follows the

replacement of any containment component or seal. Containment components having single-use

metallic containment seals (i.e., closure lid and Alternate B port covers) require a maintenance
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leakage rate test prior to each loaded transport if the component is removed. All containment

components shall be subjected to a periodic leakage rate test annually while the cask is in

service, or prior to returning the cask to service if the period since the last leakage rate test

exceeds 12 months. The acceptance criteria for the fabrication, maintenance, and periodic

leakage rate tests appear in the following sections.

8.1.3.1 Closure Lid Leakage Rate Test

The following procedure shall be used to perform the fabrication, maintenance, periodic and pre-

shipment leakage rate tests on the closure lid. Steps I and 2 are not performed for the pre-

shipment leakage rate test performed during cask loading operations as described in Chapter 7.

1. Remove the vent and drain port covers and install the closure lid fitted with a new
metallic seal on the cask body.

2. Install the 12 lid bolts and torque them to 260 + 20 ft-lb in three passes, using the torque
sequence stamped on the lid.

3. Connect the vacuum pump to the vent valve and evacuate the cask cavity to a pressure
<I00 torr (130 mbar).

4. Backfill the cask cavity with 99.9% (minimum) pure helium to atmospheric pressure.

5. Re-evacuate the cask cavity to a pressure of < 100 torr (130 mbar) and perform final
backfill of cask cavity with 99.9% (minimum) pure helium to a pressure of 0 psig, + 2, -0
psig.

Note: This backfill method ensures a minimum helium concentration in the cask cavity
of > 98%.

6. Remove the test port plug from the lid.

7. Connect a helium mass spectrometer leak detector (MSLD) to the cask lid test port. Start
the helium MSLD.

Note: The specific test procedure depends on the helium MSLD used. The test
commences when a vacuum is pulled on the test port by the MSLD and the
MSLD is placed in the "test" mode.

8. Monitor the test leakage rate until the leakage rate is stable or a minimum of 30 seconds.

9. The acceptance criterion for the closure lid helium leakage test for the NAC-LWT is that
the measured leakage rate shall be < 2 x 10-7 cm 3/s (helium) (i.e., leaktight per ANSI
N 14.5-1997 under the test conditions).

10. Remove helium MSLD from test port plug and reinstall port plug and torque to 60 ± 6
inch-pounds.
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8.1.3.2 Alternate Port Cover Leakage Rate Tests

8.1.3.2.1 Fabrication and Periodic Leakage Rate Tests

The following procedure shall be used to perform the fabrication and periodic leakage rate tests

on the alternate port covers.

1. If the port cover leakage rate tests are not performed immediately following the closure
lid leakage rate test of Section 8.1.3.1, evacuate the cask cavity to < 100 torr (130 mbar)
and backfill to atmospheric pressure with 99.9% (minimum) pure helium. Reevacuate to
< 100 torr (130 mbar) and perform the final helium backfill to atmospheric pressure.

2. Install new O-rings on the port cover.

3. Remove the port valve (either vent or drain valve) and install the port cover.

4. Install and torque the port cover bolts to 100 ± 10 inch-pounds.

5. Remove the test port plug from the port cover.

6. Connect a helium MSLD to the test port. Start the helium MSLD.
7. Monitor the test leakage rate until the leakage rate is stable or for a minimum of 30

seconds.

8. The acceptance criterion for the helium leakage rate test shall be < 2 x 10-7 cm 3/s
(helium) (i.e., leaktight per ANSI N 14.5-1997 under the test conditions).

9. Remove helium MSLD from tile test port and reinstall port plug and torque to 60 ± 6
inch-pounds.

1 0. Repeat Steps 1 through 8 for the second port cover.

8.1.3.2.2 Maintenance Leakage Rate Test

The following procedure shall be used to perform the maintenance leakage rate test on the

alternate port covers following the field replacement of a port cover Viton O-ring containment

face seal during cask loading operations.

I. Replace the affected seal(s).
2. Insert port cover in a plastic test bag and seal the bag to the cask body around tile port

opening using suitable tape.
3. Evacuate test bag and backfill with 99.9% (minimum) pure helium to one atmosphere

absolute.
4. Reevacuate test bag and perform final helium backfill to one atmosphere absolute.

5. Without breaking the seal of the plastic bag to the cask body, insert the port cover into the
port opening and hand tighten the bolts.

6. Torque the bolts to 100 ± 10 inch-pounds. Remove the plastic bag.

7. Remove the test port plug from the port plug.
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8. Attach helium MSLD to the port cover test port and evacuate the volume between the
seals.

9. Monitor the test leakage rate until stable or for a minimum of 30 seconds.

10. The test is acceptable if the measured leakage rate is < 2 x 10- cm 3/s (helium) (i.e.,
leaktight per ANSI N 14.5-1997 under the test conditions).

11. Remove helium MSLD from test port and reinstall the test port plug and torque to 60 ± 6
inch-pounds.

8.1.3.3 Alternate B Port Cover Leakage Rate Tests

8.1.3.3.1 Fabrication and Periodic Leakage Rate Tests

The following test procedure shall be used to perform the fabrication and periodic leakage rate

tests for the Alternate B port cover. For NAC-LWT casks to be used to transport TPBARS, the

fabrication leakage rate test shall be performed immediately following the post-fabrication

hydrostatic test to 450 +15/-0 psig required for transport of TPBAR contents. The Alternate B

port covers shall be installed for the 450 +15/-0 psig hydrostatic test. The periodic leakage rate

test will be performed as part of a cask's annual maintenance and certification program.

1. If the Alternate B port cover leakage rate tests are not performed immediately after the

closure lid leakage rate test in Section 8.1.3.1, evacuate the cask cavity to < 100 torr

(130 mbar) and perform the final helium backfill to atmospheric pressure with 99.9%

(minimum) pure helium. Reevacuate to < 100 torr (130 mbar) and perform final helium

backfill to atmospheric pressure.

2. Install the new metallic O-ring on the Alternate B port cover.

3. Remove the port nipple (either vent or drain valve) and install the Alternate B port
cover.

4. Install and torque the port cover bolts to 285 + 15 inch-pounds.

5. Remove the test port plug from the port cover.

6. Connect a helium MSLD to the test port. Start the helium MSLD.
7. Monitor the test leakage rate until the leakage rate is stable or for a minimum of 30

seconds.

8. The test is acceptable if the measured leakage rate is < 2 x 10-7cm 3/s (helium) (i.e.,
leaktight per ANSI N 14.5-1997 under the test conditions).

9. Remove helium MSLD from the test port and reinstall the test port plug and torque to
60 + 6 inch-pounds.

10. Repeat Steps I through 8 for the second Alternate B port cover.
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8.1.3.3.2 Maintenance and Preshipment Leakage Rate Tests

The following maintenance leakage rate test procedure for the Alternate B port cover is used

after metallic O-ring replacement during each cask loading operation if the port cover is

removed, or if another containment component of an Alternate B port cover is replaced.

1. Replace metallic seal.

2. Insert Alternate B port cover in plastic test bag and seal to cask body around port
opening with suitable tape.

3. Evacuate test bag and backfill with 99.9% (minimum) pure helium to one atmosphere
absolute.

4. Reevacuate test bag and perform final helium backfill to one atmosphere absolute.

5. Without breaking seal of plastic bag to the cask body, insert the Alternate B port cover
into the port opening and tighten bolts hand tight.

6. Remove plastic bag and torque bolts to 285 ± 15 inch-pounds.

7. Remove test port plug from the Alternate B port cover.

8. Attach helium mass spectrometer to the Alternate B port cover test port and evacuate
the volume between the seals.

9. Monitor the leakage rate test until stable or a minimum of 30 seconds.

10. The test is acceptable if the measured leakage rate is < 2 x 10-7 cm 3/s (helium) (i.e.,
leaktight per ANSI N 14.5-1997 under test conditions).

I I. Repeat Steps 1 through 10 for the second Alternate B port cover.

8.1.4 Component Tests

Tests performed on individual components are designed to ensure that the components meet the

design requirements for correct operation of the cask system.

Acceptance criteria are functions of the purpose of the component being tested.

8.1.4.1 Valves, Pressure Relief Device, and Fluid Transport Devices

Overpressurization protection is afforded the neutron shield tank in the form of a relief valve that

is designed to open at 165 psig (plus or minus 10 percent), and reseat. The relief valve is

removed from the cask and hydraulically pressure tested using a calibrated system to verify relief

valve opening and closing pressures. Failure to operate within tolerance is cause for rejection.

Rejected valves are rebuilt or replaced and retested prior to use.
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The cask cavity does not contain overpressUrization protection because the maximum pressures

developed in the worst case (fuel or TPBAR rupture) are well below the structural capability of

the cask structure, lid, port covers, and seals.

The cask ports for vent/drain operations (two ports) contain valved quick disconnect fittings.

These valves do not require testing to verify valved operation, because no credit is taken for

these valves in the cask analyses. The valves provide a convenient method of attaching lines and

fixtures, but serve no safety-related function.

The NAC-LWT cask package does not use rupture disks.

A siphion tube is used to connect the neutron shield tank to the neutron shield expansion tank.

Tile tube is a passive device and allows expanding fluid to enter the expansion tank and returns

the fluid as the liquid cools. It contains no moving parts and cannot be inspected after

installation. The tube will be inspected for cleanliness and to verify that its passage is free of

debris and clear prior to installation.

8.1.4.2 Gaskets

Cask closure lid and port cover O-rings will be hydrostatically pressure tested to verify

suitability for use and for operation in the Maximum Normal Operating Pressure (MNOP)

condition. The O-rings are arranged in pairs with an annulus between them. The annulus is

connected by a drilled passageway to a test port. In the acceptance test, each of the three O-ring

sets (one closure lid set, one vent port cover set, and one drain port cover set) is pressurized to

209 (+5/-0) psig for 30 minutes. Casks having TPBARs as approved contents are subjected to

additional hydrostatic tests at 450 +15/-0 psig (one with the vent cover installed and one with the

drain port cover installed). Loss of pressure or any other sign of leakage is cause for rejection.

8.1.4.3 Sealed Canisters

Prior to underwater application of sealed canisters, each design shall be qualified by testing to

demonstrate the ability of the canister to be vacuum dried and to stay sealed during subsequent

underwater handling and storage. The qualification tests performed will simulate underwater

vacuum drying and subsequent handling/storage. Acceptance criteria include no residual water

in, or water ingress to, the sealed canister.
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8.1.4.4 HEUNL Container

A. Visual and NDE Inspections

Following completion of fabrication, the structural welds of the HEUNL container will be

visually and non-destructively examined as indicated on the License Drawings. The structural

welds shall be examined by dye-penetrant examination (PT) and ultrasonic examination (UT) in

accordance with ASME Code, Section V, Articles 1, 5 and 6, respectively with acceptance

criteria in accordance with ASME Code, Section I11, Subsection NB, Articles NB-5350 NB-

5330, respectively.

B. Pressure Testing

The pressure retaining boundary of the HEUNL container shall be qualified by hydrostatic test

prior to first use following fabrication. The pressure boundary of the HEUNL container is
defined as the container shell, top end cap, bottom end cap, container lid, lid plug and 0-ring
seal, and container lid inner 0-ring seal. As described in Chapter 2, the HEUNL container
pressure boundary is designed, fabricated, examined, and tested in accordance with the

requirements of the ASME Code, Section 111, Subsection NB, to the maximum practical extent.

A hydrostatic test will be performed in accordance with the ASME Code Section 11I, Subsection

NB, Article NB-6200, to 140 +10/-0 psig (1.25 x 100 psi = 125 psi ; 140 psig). The test

requirements and acceptance criteria for the tests are described below.

The HEUNL container is hydrostatically tested using demineralized water in the vertical

(disconnect side up) orientation. The test is performed with the quick disconnect valves

removed, and the container lid installed with the inner circumferential 0-ring installed and the

test port plug between the inner and outer 0-rings removed. The pressure test system will be

installed in the container lid plug hole to allow container filling, venting and application of the

hydrostatic pressure. The HEUNL container shall be pressurized and the hydrostatic pressure

shall be maintained for a minimum of 10 minutes. Following the 10 minute minimum hold

period a visual inspection of the container to detect any evidence of leakage or structural

deformation shall be performed while the pressure is maintained. Any evidence of leakage of the

HEUNL container is cause for rejection. Following completion of the visual inspection, the

container pressure is vented. Rejected HEUNL containers that are repaired shall be retested to

the original test criteria prior to acceptance.
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C. Leakage Testing

C.I Fabrication Acceptance Leakage Testing

At the completion of the pressure boundary hydrostatic testing and post-test inspections, each
HEUNL container shall be leakage tested in accordance with the requirements and approved
methods of ANSI N 14.5-1997 to confirm the total leakage rate is less than, or equal to, 1 x 10-7

ref. cm 3/s (i.e., leaktight). The sensitivity of the test shall be one-half of the acceptance test
criteria as specified in ANSI N14.5-1997.

The HEUNL container will be assembled with the container lid and inner 0-ring seal installed
and the fill/drain and vent quick disconnect valved nipples removed. A test envelope will be
installed around the assembled HEUNL container enclosing all of the pressure boundary welds,
base metal plates, and the container lid. The vacuum system shall be connected to the lid plug
opening for evacuation of the container volume to a pressure of< 10 torr. After the container is
evacuated, the test envelope will be filled with 99.95% (minimum) pure helium to an acceptable
test concentration. The percentage of helium gas in the test envelope shall be accounted for in
the determination of the test sensitivity. A mass spectrometer leak detector (MSLD) will be used
to sample the evacuated volume for helium.

If helium leakage is detected, the area of leakage shall be identified, repaired and re-examined in
accordance with the ASME Code, Section Il1, Subsection NB, NB-4450 or NB-4130, as
appropriate. Following repair., the complete helium leakage test shall be re-performed to the
original test acceptance criteria.

NAC International 8.1-10



NAC-LWT Cask SAR January 2015
Revision 43

In order to ensure the integrity of the HEUNL container lid port plug and O-ring seal (port

opening used for evacuation of container for helium leakage test of the pressure boundary), a

helium leakage test of the lid port plug and seal is performed. The evacuated HEUNL container

is filled with 99.95% (minimum) pure helium, and the port plug and seal are installed and

torqued. A test cover is installed over the top of the port plug and the test cover volume is

evacuated to a low pressure by a helium MSLD system. The leakage test of the port plug is in

accordance with the evacuated envelope method as described in ANSI N14.5. The leakage test

is to confirm that the leakage rate for the port plug is < I x 10- ref. cm 3/s (i.e., leaktight). The

sensitivity of the test shall be one-half of the acceptance test criteria as specified in ANSI N 14.5-

1997. The concentration of helium gas in the HEUNL container shall be accounted for in the

determination of the test sensitivity.

If leakage is detected, the area of leakage shall be identified, repaired and re-examined, and the

plug O-ring seal replaced. Following repair and seal replacement, the helium leak test shall be

re-performed to the original test acceptance criteria.

Leakage testing of the HEUNL container pressure boundary shall be performed in accordance

with written procedures prepared and approved by personnel certified by the American Society

of Nondestructive Testing (ASNT) as a Level III examiner for leakage testing. All leakage test

results shall be documented.. C.2 Periodic Leakage Testing

In accordance with ANSI N 14.5-1 997, if an HEUNL container has been in service longer than

12 calendar months from time of initial loading, the container lid inner O-ring and port plug 0-

ring seals shall be replaced and periodic helium leakage rate tests of the replaced container lid

O-ring seals shall be performed prior to returning the HEUNL container to service. The HEUNL

container shall be emptied, flushed, dried, and the O-ring seals replaced. Following O-ring seal

replacement, a helium leakage test of the replaced O-ring seal is performed prior to returning the

container to service.

Following seal replacement, the HEUNL container shall be reassembled with the lid port plug

removed. A helium supply shall be connected to the lid through the lid port opening and the
volume under the installed container lid is filled with 99.95% (minimum) pure helium, and the

port plug with a new O-ring seal is re-installed. The leakage test of the container lid inner O-ring

seal is in accordance with the evacuated envelope method as described in ANSI N 14.5. The

volume between the container lid inner and outer O-ring seals is evacuated through the O-ring

test port opening to a low pressure (approximately < I torr) by a helium MSLD system. The

acceptance criteria for the periodic leakage test is to confirm that the leakage rate for the

container lid inner O-ring seal is < 1 x 10- ref. cm 3/s (i.e., leaktight). The sensitivity of the test

O shall be one-half of the acceptance test criteria as specified in ANSI N 14.5-1997. The
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concentration of helium gas in the HEUNL container shall be accounted for in the determination

of the test sensitivity.

Following completion of the container lid inner O-ring test, a test cover is installed over the top

of the port plug and the test cover volume is evacuated to a low pressure by a helium MSLD

system. The leakage test of the port plug is in accordance with the evacuated envelope method

as described in ANSI N 14.5. The leakage test is to confirm that the leakage rate for the port plug

is < I x l0-7 ref. cm 3/s (i.e., leaktight). The sensitivity of the test shall be one-half of the

acceptance test criteria as specified in ANSI N14.5-1997. The concentration of helium gas in the

HEUNL container shall be accounted for in the determination of the test sensitivity.

If leakage is detected, the area of leakage shall be identified, and the plug O-ring seal replaced.

Following seal replacement, the helium leak test shall be re-performed to the original test

acceptance criteria.

Periodic leakage testing of the HEUNL container pressure boundary O-ring seals shall be

performed in accordance with written procedures prepared and approved by personnel certified

by the American Society of Nondestructive Testing (ASNT) as a Level III examiner for leakage

testing. All leakage test results shall be documented.

C.3 Maintenance Leakage Testing

Field replacement of the lid pressure boundary O-ring seals and/or repair of the HEUNL

container pressure boundary components shall require the performance of maintenance leakage

rate testing of the replaced seal(s) or of the entire HEUNL container pressure boundary

depending on the extent of the replacements and/or repairs completed.

HEUNL container lid inner O-ring and port plug O-ring seals identified as leaking or damaged

during operational use shall require the HEUNL container to be emptied, flushed and dried, and

the applicable seal replaced. Following O-ring seal replacement, helium leakage testing of the

replaced O-ring seal(s) is performed prior to returning the container to service. 0-ring helium

leakage testing shall be performed in accordance with the procedures specified in Section

8.1.4.4, C.2.

In addition, if in-service inspection identifies damage or leakage of an HEUNL container

boundary pressure due to container lid and/or shell assembly damage, the HEUNL container

shall be emptied, flushed and dried, and the appropriate repairs completed in accordance with

approved written procedures. Following HEUNL container repairs, the helium leakage test of

the HEUNL container pressure boundary shall be re-performed in accordance with the leakage

test procedures specified in Section 8.1.4.4, C.1.
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Leakage testing of the HEUNL container pressure boundary shall be performed in accordance

with written procedures prepared and approved by personnel certified by the American

Society of Nondestructive Testing (ASNT) as a Level III examiner for leakage testing. All

leakage test results shall be documented.

8.1.4.5 Miscellaneous

The cask impact limiter structures contain a two-part, aluminum honeycomb that is fabricated to

have dynamic crush strengths of 3,500 psi. (plus 5 percent, minus 10 percent) and 250 psi (plus

10 percent, minus 10 percent), respectively. Sample lots of honeycomb material are subjected to
dynamic crush testing to verify the crush strength of the impact limiter material. A dynamic

crush strength of a sample outside of the allowable variation is cause for rejection of the batch lot

of honeycomb material.

8.1.5 Tests for Shielding Integrity

A gamma scan inspection of all steel and lead shielding is conducted in order to verify shielding

integrity. This inspection is performed on the cask body, including the cask bottom.

The test is conducted by continuous scanning or probing over 100 percent of all accessible

surfaces, using a 3-inch detector and a 60Co source of sufficient strength to produce a count rate

that equals or exceeds three times the background count rate.

Scan path spacing is 2.5 inches. Scan speed is 4.5 feet-per-minute or less. All probing is on a 2-

inch grid pattern (when using a 3-inch detector) and the count time is a minimum of one minute.

Acceptance is based on a lead and steel mock-up, where the material thicknesses are equivalent

to the minimum thicknesses specified by the drawings. The lead and steel mock-up is produced

using the same pouring technique as that approved for the cask.

Any area that produces a count rate over that established by the mock-up is considered rejected

and must be corrected and retested prior to use.

Test equipment is checked before and after each use to ensure that shield test results are accurate.

8.1.6 Thermal Acceptance Tests

8.1.6.1 Thermal Test

A heat transfer acceptance test is conducted to test the integrity of the lead/stainless steel

interface and to establish the heat rejection capability of the cask. The test is conducted with the
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neutron shield tank full' and the pressurized water reactor (PWR) basket located in the dry cask

cavity.

The cask is internally heated at a rate of 8,500 BTU per hour (± 1,000 BTU per hour). A

minimum of 12 internal and 12 external temperatures on the cask are measured with

thermocouples. A test closure lid is used to allow penetrations for electric heaters and

thermocouples. The steady state heat rate, transient cask temperatures, and ambient temperature

are recorded. The test is conducted with the cask 3 feet (approximately) above the ground,

horizontal and in still air.

8.1.6.2 Retest

If any equipment should fail during the test, such that the test must be aborted, the test is

repeated.

8.1.6.3 Heat Source

The heat source for the thermal test is an electrical heater (cal-rod type) with an active length of

144 to 150 inches and is capable of generating at least 2.5 kilowatts.

8.1.7 Neutron Absorber Tests

8.1.7.1 General

Neutron absorber material in the form of borated stainless steel sheets is used in the TRIGA

poison basket modules. After manufacturing, test samples from each batch of neutron absorber

(poison) sheets shall be tested using neutron absorption techniques to verify the presence, proper

distribution, and minimum weight percent of enriched boron. The tests shall be performed in

accordance with approved written procedures.

8.1.7.2 Preparation of Samples for Spectroscopic Examination

Detailed written procedures to perform neutron absorption tests of each batch of neutron

absorber sheets shall be established by the manufacturer and approved by NAC. For each batch

of neutron absorber sheets, a sample shall be taken from each sheet. The samples shall be

indelibly marked and recorded for identification.

At least 2 percent of the sheets in a batch shall be tested using a grid pattern of locations

covering the entire surface of the sheet. Each of the remaining sheets in a batch shall be tested at

one random location to ensure the presence of boron.

The neutron shield tank is filled with a liquid consisting of 58 weight percent ethylene glycol. 39 weight percent
dernineralized water and 3 weight percent potassium tetraborate (K2B40 7 ).
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8.1.7.3 Neutron Absorption Test Performance

An approved facility with a neutron source and neutron detection capability shall be selected to

perform the described tests. The tests will assure that the neutron absorption capacity of the

material tested is equal to, or higher than, the given reference value and will verify the

uniformity of boron distribution of a batch of neutron absorber sheets. The principle of

measurement of neutron absorption is that the presence of boron results in a slowing down of

neutron flux between the neutron sources, the reflector, and the neutron detector - depending on

the material thickness and boron content.

Typical test equipment will consist of a neutron source/neutron detector, a reflector, and a

counting instrument. The test equipment is calibrated using approved reference sheet(s), whose

11 content has been checked and verified by an independent method such as chemical analysis.

The highest permissible counting rate is determined from the neutron counting rates of the

reference sheet(s), which should be ground to the minimum allowable plate thickness. This
calibration process shall be repeated daily (at least once every 24 hours) while tests are being

performed.

8.1.7.4 Acceptance Criteria

The neutron absorption test shall be considered acceptable if the neutron count determined for
each test specimen is less than or equal to the highest permissible neutron count rate determined

from the reference sheet(s). The poison sheets shall have a minimum of 1.04 weight-percent

enriched boron content, with 10B being a minimum of 93.88 atom percent. Any specimen not

meeting the acceptance criteria for maximum neutron count shall be rejected and all of the sheets

from that lot shall be similarly rejected.
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8.2 Maintenance Program

Each NAC-LWT cask is subjected to a series of tests and inspections prior to each loaded

shipment and annually, as shown in the Maintenance Program Schedule (Table 8.2-I).

Prior to each loaded transport, the metallic O-rings of the closure lid and Alternate B port covers,

if used, are replaced. The O-ring seals of the alternate port covers are inspected and replaced as

necessary. The cask cavity, trunnions, and all removable components (i.e., closure lid, port

covers, attachment bolts, impact limiters, etc.) are visually inspected for damage. Following

loading, the closure lid and port covers are installed and the bolting torqued. Leakage rate tests

are performed on the closure lid and port covers as detailed in the cask loading procedures of

Chapter 7.1.

The completion of the annual maintenance and test program is required for each NAC-LWT cask

while it is in service. The completion of the annual maintenance is documented on an annual

inspection certification document. Each NAC-LWT cask must have a current annual

certification before it can be used. The required annual cask maintenance test program is

performed during or before the calendar month in which the annual program is due, but it is

required to be performed no later than 30 days following the due date. During periods when the

cask is not in use, the annual maintenance program may be deferred provided that the annual

maintenance is completed and documented prior to the cask's next use.

For NAC-LWT casks to be used to transport TPBAR contents, a one-time post-fabrication

hydrostatic test of the cask containment boundary, including Alternate B port covers, shall be

performed to a pressure of 450 + 15/-0 psig.

Helium leakage rate testing to the leaktight criteria of ANSI N 14.5-1997 is performed on the

closure lid, and alternate and Alternate B port cover containment seals.

The annual maintenance program certification documentation shall specifically identify that a

NAC-LWT packaging has been qualified by testing for TPBAR contents.

Engineering approval is required prior to making any repairs of damaged areas or areas that need

refurbishing as a result of normal wear and tear. All such repairs shall be fully documented in

accordance with NAC's approved Quality Assurance program. The replacement of valves,

fittings, seals, thread fasteners, or use of calibrated pressure gauges are considered normal

maintenance and do not require engineering approval.

Testing of the cask shielding and heat rejection capabilities is conducted during original

packaging acceptance testing. The structures that provide shielding and heat rejection are
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passive and do not require verification during routine use of the package. Consequently, the

efficiency of these systems is not tested during the annual maintenance program. Radiation

surveys conducted at the time of cask loading provide verification of continued shielding

effectiveness.

Testing of the neutron absorber material utilized in TRIGA poisoned basket modules are

conducted prior to fabrication of the basket modules. The neutron absorber material is in the

form of borated stainless steel sheets that are visually inspected for wear or damage prior to each

use, and do not require routine maintenance.

Following unloading after transport, each HEUNL container shall be visually inspected for

damage prior to refilling. Following filling, the HEUNL container fill/drain and vent valves and

the HEUNL closure lid seal shall be independently tested to verify proper closure prior to

loading in the NAC-LWT cask, in accordance with the operating procedures in Section 7.1.17.

Replacement of HEUNL container lid inner O-ring seal or container lid port plug and/or O-ring

seal shall require emptying of the container and helium leakage testing of the replaced

component in accordance with the procedures described in Section 8.1.4.4.C.3.

Each HEUNL container in service shall be leak tested annually in accordance with the

requirements of ANSI N 14.5 every twelve (12) months from the point it returned to service, or

prior to returning the container to service. Prior to the performance of the helium leak testing of

the closure lid inner O-ring and lid port plug seal, the O-rings shall be replaced with approved

spares in accordance with Table 8.2-1. Following O-ring seal replacement, the closure lid inner

and lid port plug O-ring seals will be leak tested in accordance with the periodic leak testing

requirements of Section 8.1.4.4.C.2.

The fill/drain and vent quick disconnect valved nipples and associated seals, and the lid outer 0-

ring seal shall be replaced annually (every 12 months or prior to returning an HEUNL container

to service) in accordance with the Maintenance Table 8.2-I.

8.2.1 Authorized Repairs

Repairs are authorized to correct cracks and blemishes resulting from normal wear and tear of

the components of the NAC-LWT packaging. Performance of authorized repairs will result in an

as-licensed configuration. The specific weld repair procedure for the impact limiter attachment

lugs is described in Section 8.2.1 .1.

8.2.1.1 Impact Limiter Attachment Luq Repairs

Impact limiter lugs shall be visually examined prior to each transport to ensure that the impact

limiters can be attached to the NAC-LWT cask body in accordance with the Transport Cask
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Assembly drawings presented in Chapter 1. During annual NAC-LWT packaging maintenance,

the impact limiter attachment lugs and the welds sealing the impact limiter shell to the lugs are

visually examined with acceptance criteria in accordance with ANSI/AWS Code D1.2,

Paragraph 8.8.1. If defects in the impact limiter shell-to-lug welds or in the lug base material are

identified, the weld is repaired in accordance with the applicable License Drawing requirements.

Defects in the shell-to-lug weld are removed by grinding, and the shell is rewelded to the lug. If

the lug base material has a defect or is broken in two pieces, the lug base material is prepared to

allow completion of a full-penetration weld. The weld repairs shall be performed by qualified

welders utilizing approved welding procedures prepared, approved and qualified in accordance

with ASME Code, Section IX, or ANSI/AWS D1.2. Approved lug repair welding procedures

will validate that the axial load path minimum yield strength and ultimate strength of the

completed repair will be 10.0 ksi and 20.0 ksi , respectively, or greater, and that the maximum

temperature in the base lug material local (within 0.5 inch) to the weld repaired is maintained

less than 350'F during the welding process. Following shell-to-lug weld repairs or completion of

the full-penetration welding of the lug base material, the weld shall be examined by liquid

penetrant examination in accordance with ASME Code, Section V, Article 6, or ANSI/AWS

Dl1.2. Weld acceptance criteria for the liquid penetrant examination shall be in accordance with

the ASME Code, Section VIII, Division 1, Appendix 8, or ANSI/AWS D1.2, Paragraph 6.17, as

applicable.

Inspection and weld repair documentation shall be maintained as part of the maintenance records

for the specific NAC-LWT packaging.
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Table 8.2-1 Maintenance Program Schedule

Cask Cavity (Including Port Cover and Lid Seals)

Annually Visual Inspection
Lid and Port Cover Seal Replacement
Periodic Helium Leak Tests (per Section 8.1.3)

Valve Port Covers

Each Loaded Shipment Visual Inspection
Air Pressure Drop Test at 15 +1/-0 psig (Alternate
port covers)
Maintenance Helium Leakage Testing (Alternate B
port covers)
Seal Replacement as Necessary1

Drain Line Gasket

Each Shipment Seal Replacement as Necessary

Annually Seal Replacement

Water Jacket and Expansion Tank

Annually Visual Inspection
Check Fluid Level, Specific Gravity, and Boron
Concentration 2

Visually Inspect Fill, Drain and Inspection Port Plugs
Each Shipment for Leakage

Cask Lid Bolts

Each Shipment Visually Inspect for Damage and Replace, as
required.

Bolt replacement upon reaching 20-year life or 550
operational cycles.

Long Term Maintenance

Helium leak testing (per Section 8.1.3.2.2) is required following replacement of alternate port cover containment (i.e.,
face) O-ring seals. For Alternate B port covers, seal replacement and leak testing are required for each shipment per
the requirements specified in the Operating Procedures in Chapter 7 and Section 8.1.3.3.2.

2 The neutron shield fluid must be verified to contain greater than 1.0 wt % boron and the specific gravity must be such
that the solution does not freeze at temperatures above -40'F.
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Table 8.2-1 Maintenance Program Schedule (continued)

Water Jacket Relief Valve

Replace With New Pre-set Valve, or Verify
Opening and Reseating Pressure (Allowable
variation is ± 10 psig of Nominal Valve Opening
Pressure, 165 psig)

Fasteners, Valved Nipples, Washers, Reusable 0-rings, and Helicoils

Each Shipment Inspect and Replace as necessary

Lid and Alternate B Port Cover Metallic 0-rings

Each Loaded Shipment Replace and perform helium leakage rate testing to
the criteria specified in Section 8.1.3.

HEUNL Container
Each Loaded Shipment

After Inner Lid O-ring Seal Replacement or Port
Plug and/or O-ring Seal Replacement, or Pressure
Boundary Component Replacement or Repair

Annually Every 12 Months or Prior to Returning
the Container to Service

Test fill/drain and vent quick disconnect valves.

Flush with demineralized water or < 0.5 M nitric
acid and visually inspect HEUNL container for
damage following discharge of contents and prior to
return to service.

Perform preshipment leakage test on closure lid
inner O-ring seal and lid plug O-ring seal to verify
pressure boundary assembly integrity.

The container to be emptied and a maintenance
helium leakage test to leak tight criteria shall be
performed on the replaced seal, or replaced or
repaired component.

The container to be emptied, the inner lid and lid
port plug O-ring seals replaced and a periodic
helium leakage test to leak tight criteria shall be
performed on the closure lid inner O-ring and lid port
plug O-ring seals.

Replace the container lid outer O-ring seal.

Replace fill/drain and vent quick disconnect valved
nipples and associated seals
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Table 8.2-1 Maintenance Program Schedule (continued)

HEUNL Container (continued)
After 15 Months of "HEUNL Container Content Fill
Time" Usage

Each HEUNL shall be replaced and appropriately
disposed of following achieving a total "HEUNL
Container Content Fill Time" approaching 15
months. No HEUNL container shall be loaded for
transport if < 3 months are remaining from the 15
month "HEUNL Container Content Fill Time" life
limit.

Independent of the remaining service life of an
HEUNL container, any HEUNL container exposed to
accident conditions shall be recovered, unloaded
and replaced/disposed.

Independent of the remaining service life of an
HEUNL container, any HEUNL container exposed to
accident conditions of transport shall be recovered,
unloaded and replaced/disposed.

Following Accident Conditions of Transport

0
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8.3 Appendix

This appendix describes the lead pour procedure used to create the lead wall between the inner

and outer shells of the LWT cask. This lead wall provides the gamma shielding in the cask and

is subject to tests verifying its shielding integrity.

8.3.1 General Description

Basically, this procedure consists of pouring molten lead in the annular space between the inner

and outer shells followed by the controlled cooling of the lead. Electrical heaters and gas

burners are used to heat the cask body prior to and during the lead pour. To cool the lead in a

controlled manner, water is sprayed on the cask surfaces while simultaneously switching off the

electrical heaters and gas burners.

The lead used in this procedure complies with the ASTM Standard B29, chemical copper grade.

8.3.2 Preparation

The cask must be placed in the vertical position (Figure 8.3-1) for the lead pour. It must also be

perfectly level and stable.

Stiffening bars are placed inside the cask to prevent distortion of the cask body assembly as a

result of the expansion and/or shrinkage expected during the pouring and cooling of the lead. An

auxiliary ring is welded on the upper edge of the outer shell to be used as a guide in reaching the

required level of lead. This ring is later removed by machining.

The cask body is checked for cleanliness, especially inside the annular space, but also on all

outer surfaces. It is important to remove any foreign matter that when heated might be harmful

to the surface material.

A Dimensional Verification of the cask body is performed, especially checking the tolerances of

the annular space between the inner and outer shells.

The cask body is heated by using a combination of electrical resistances arranged inside the cask

and gas burners as rings located at spaced levels surrounding the outer surface of the cask. Prior

to the lead pour, the top flange area of the cask is heated with hand burners to approximately

572°F (300-C).

The actual temperatures of the cask walls are measured by thermocouples attached to the inner

and outer surfaces of the cask. In addition, the temperature is also measured at random by
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contact thermocouples. The temperatures are monitored during the complete operation and

recorded on charts.

8.3.3 Pouring Procedure

Approximately 27,533 pounds of lead per cask is melted in the appropriate kettles and kept at a

temperature in the range of 698°F (370°C) to 790'F (421PC).

The cask body is heated in a steady and uniform manner at a rate not exceeding 90'F per hour

(50°C/hour). Once the cask body reaches the holding temperature of 550°F to 650°F (288 0C -

343°Q) and this temperature appears stabilized, the lead pouring can begin. Note that particular

attention must be given to the method and procedure of heating to ensure that the cask surface

does not reach 800'F (427°C) maximum during heating or pouring.

The lead pour should not be interrupted and should take as short a time as possible. The pouring

is carried out by using filling tubes of different lengths that are changed in the course of the

pouring as the level of molten lead rises in the cask. The open end of the filling tubes is kept

below the surface of the lead pool during pouring.

The lead is checked during pouring using steel rods to ensure no solidification occurs.

8.3.4 Coolinq Process

Once the required level of lead is reached, it is again checked using steel rods to ensure that no

solidification has started anywhere in the molten lead volume.

The cooling is controlled by simultaneously turning off the inside electrical heaters and the gas

burners outside the cask. This process begins by switching off the heating band at the lowest end

of the cask (while keeping the rest of the heaters and burners on) and continues progressively

upwards as the solidification of the lead progresses. Water is injected into the gas burners (rings)

and then sprayed on the outside surface of the cask to regulate and accelerate the cooling.

During the solidification, the lead is checked using steel rods to ensure that the difference in

height in any part of the solid surface of the annular space is not greater than 2 inches (Figure

8.3-2). To meet this requirement, the heaters and burners (sprayers) must be regulated as

necessary. The top surface should be kept molten until the rest of the cask has solidified.
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Figure 8.3-1 Lead Pour Configuration
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Figure 8.3-2 Allowable Height Difference
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