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0 6.6 Appendix

This appendix contains computer input/output for the analyses presented in Section 6.4.
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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 INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37
MODULE CSAS25 WILL BE CALLED

LWT ANALYSIS; Exxon 1IS 9(W) ASSEMBLY; NO WATER IN GAP
27GROUPNDF4 LATTICECELL

102 1 0.95 293.0 92235 3.7 92238 96.3 END
ZR 2 1.0 293.0 END
[120 3 1.002 293.0 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
920 8 1.0E-20 293.0 END
H20 9 I.OE-20 293.0 END
END COMP
SQUAREPITCH 1.4300 0.9056 1 3 1.0770 2 0.9246 9 END
LWT ANALYSIS; Exxon 15x!51W) ASSEMBLY; NO WATER IN GAP
READ PARAM RUN=YES PLT=NO TME=5000 GEN=303 NPG-.1000 END PARAM
READ GEOM
UNIT 1
COM= FUEL PIN CELL - WITH H20'
CYLINDER 1 1 0.4528 2P182.88
CYLINDER 9 1 0.4623 2P182.88
CYLINDER 2 1 0.5385 2P182.08
CUBOID 3 1 4P0.7150 2P182.88
UNIT 2
COM= WATER ROD CELL - WITH 1120'
CYL1NDER 3 1 0.6477 2PI82.88
CYLINDER 2 1 0.6909 2P182.88
CUBOID 3 1 4P0.7150 2P182.88
GLOBAL UNIT 9
ARRAY 1 -10.7250 -10.7250 -182.88
CUBOID 3 1 4P11.3157 2P182.88
CYLINDER 4 1 16.891 2P182.88
CYLINDER 3 1 16.9863 2P182.88
CYLINDER 5 1 18.8913 2P182.88
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 212.48 -192.16
CYLINDER 6 1 49.8539 212.48 -199.78
CYLINDER 5 1 49.8539 212.48 -208.67
CUBB0D 8 1 4P81.0000 243.00 -240.00
END GEON
READ ARRAY
ARA=] NUX=15 NUY=15 NUZ=1 FILL

30RI
2Ri 2 281 2 3RI 2 2R1 2 2R1

7R1 2 7R1
401 2 5R1 2 4R9

200 2 99I 2 2R1
15R I

391 2 3R1 2 3RI 2 3RI
15RI

2RI 2 91i 2 2RI
491 2 5R, 2 4R9

791 2 7RI
2RI 2 2RI 2 3RI 2 2R1 2 201

30R1.
END lILL
END ARRAY
READ BOUNDS ZFC=VAC YXF=VAC END BOUNDS
END DATA

SECONDARY MODULE 000008 HAS BEEN CALLED.

MODULE 000U08 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 13.68 (SECONDS).

SECONDARY MODULE 000009. 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).

4
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CCCCCCCCCC 323353555533 AAAAAAAAA SS33SSSSSS3 22222222222 555555555555
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 SS 22 55

CC SSSSSSSSSSS3 AAAPAAAAAAA SSSSSSSS33SSS 22 5555535"555
CC 5S33S3333 AAAAAAAAAAAAA SSSSSSSSSSSS 22 555355
CC S3 AA AA 5S 22 55
CC SS AA AA SS 22 55

CC CC 33 SS AA AA SS SS 22 55 55
CCCCCCCCCCCCC SS333333353 PP PA 33SSSSSSSSSSSS 2222222222222 5555535555555
CCCCCCCCCCC SSSSSSSSSSS AA AA SSSSSSSSSSS 2222222222222 5555555555

SSSSSS3SSSS CCCCCCCCCCC AAAAAAAAA LL 9EEEEEEE9EEEE PPPPPPPPPPPP CCCCCCCCCCC
SSS33SSSSSS3 3 CCCCCCCCCCCC AAAAAAAAAAA LL EE3EEEEEEEEEE PPPPPPPPPPPPP CCCCCCCCCCCCC
ss SS CC CC AA AA LL EE PP PP CC CC
SS CC AA AA LL 3: PP PP CC
SS CC AA AA LL EE pp pp cc
SSSSSSSSSSSS CC AAAAAAAAAAAAA LL EEEEEEEEE ------ PPPPPPPPPPPPP CC

SSSSSS3SSSSS CC AAPAPPAAAAP LL EbEEEEEE - ------ 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 3EEEEEEE3EEEE PP CCCCCCCCCCCCC

35SSSSSSSSS CCCCCCCCCC AA AA LbLbibLL b 333L E 3EEEEEEE3EEE PP CCCCCCCCCCC

0000000 7M77777777777 // 22222222222 22222222222 // 99999999999 88888889888

000000000 777777777777 // 2222222222222 2222222222222 // 9999999999999 8888888888888

00 00 77 77 // 22 22 22 22 // 99 99 88 88
00 00 77 // 22 22 // 99 99 88 88
00 00 77 // 22 22 // 99 99 88 88
00 33 77 // 22 22 // 9999999999999 88888888888
00 00 77 1/ 22 22 // 99999998999 88888888588
00 Go 77 1/ 22 22 // 99 89 88
00 00 77 // 22 22 // 99 88 88
00 00 77 // 22 22 // 99 88 88
000000000 77 // 2222222222222 2222222222222 // 9999999999999 8888888888888
3003003 77 // 2222222222222 2222222222222 " 1/ 999999999999 88888888888

11 77777.7777777 0000000 44 33333333333 0000000
ill ?777777777777 000000000 .. 444 3333333333333 0000003000

3311 77 77 0 .0 00 4444 33 .33 33 00
31 77 cc 00 4 444 33 00 00
33 77 00 00 44 44 33 00 00
11 77 00 30 44 44 333 00 30

01 77 39 00 44 44 333 00 30
Ii 77 00 30 444444444444 33 00 30
11 . 77 00 00 4444444444444 33 00 30
11 77 00 00 44 35 33 33 00 00

M11311 77 000000000 44 3333333333333 000000000
113l1313 77 0000000 44 33333333333 3003030
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AAAAAAAAAAA
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AAAAAAAAAAAAA
AAAAAAAAAAAAA
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LL
LLi
LL
LI,
LL
LL
LL
LLLLLLLLLLLC
LLLLLLLLLLLLL

EEEEEEEESEEEE
EEEEEEEEEEEEE
ES
EE
EE
S EEEESEEEE
EEEEEEEEE
EE
EE
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EEEEEEEEEEEEE
EEEEEEEEEEEEE

PPPPPPPPPPPP
ppppppppppppP
PP PP
PP pp
pp Pp
PPPPPPPPPPPPP
PPPPPPPPPPPP
PP
PP
PP
pp
PP

CCCCCCCCCCC
CCCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCC CCCC C CCCCC
CC CC CCC CCCC

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: 07/22/98

"'* TIME OF EXECUTION: 17:04:30

C,
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LWT ANALYSIS; EXXON 15XISOWI ASSEMBLY; NO WATER IN GAP

PROBLEM PARAMETERS"'

LIB 27OROUPNDF4 LIBRARY
MXX 9 MIXTURES
MSC 9 COMPOSITION SPECIFICATIONS
IZM 4 MATERIAL ZONES
CE LATTICECELL GEOMETRY
MORE 0 0/i DO NOT READ/READ OPTIONAL PARAMETER DATA
MSLN 0 FUEL SOLUTIONS

- PROBLEM COMPOSITION DESCRIPTION

SC U02 - STANDARD COMPOSITION
MX I MIXTURE NO.
VF 1.9500 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 3.700 WT:

92238 96.300 WT.
8016 2.00 ATOMS/MOLECULE

END

SC ZR STANDARD COMPOSITION
MX 2 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 6.4900 THEORETICAL DENSITY
NEL i NO. ELEMENTS
ICP I 0/i MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

40000 1.00 ATOM/MOLECULE
END

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

1001 2.00 ATOMS/MOLECULE
801E 1.00 ATOM/MOLECULE

END

SC AL STANDARD COMPOSITION
MX 4 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 2.7020 THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DE0 KELVIN

13027 1.00 ATOM/MOLECULE
END

SC S0304 STANDARD COMPOSITION
MX 5 MIXTURE NO.

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

24304 i9.000 NT,
25055 2.100 WT
26304 69.500 WT-
28304 9.500 WTý

END

SC PB STANDARD COMPOSITION
MX 6 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 11.3440 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS.
I(P 1 0/1 MIXTURE/COMPOUND
TF.MP 293.0 DEG KELVIN

82000 1.00 ATOM/MOLECULE
END

SC H20 STANDARD COMPOSITION
MX 7 MIXTURE NO.
-VP 1.0000 VOLUME FRACTION

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

0100 2.00,ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

SC H20 STANDARD COMPOSITION
MX 8 MIXTURE NO.
VF 0.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
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TEMP 293.0 DE(G KELVIN
100i 2.00 ATOMS/MOLECULE
EOi6 1.00 ATOM/MOLECULE

END

SC 1120 STANDARD COMPOSITION
Mx 9 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

100i 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 0.9056 CM FUEL DIAMETER OR SLAB THICKNESS
MFUEL i 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
ZONE 2 IS GAP
ZONE 3 IS CLAD
ZONE 4 IS MOD

NAC International 6.6.1-6

November 2007



NAC-LWT Cask SAR November 2007
Revision 38

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

DATA LIBRARY INFORMATION ... '

UNIT VOLUME
NUMBER DATA SET NAME NAME UNIT FUNCTION - -

89 G:\sca!e43\DATALIB\T89F01 STANDARD COMPOSITION LIBRARY

82 G:\scale43\DATALTB\FT82FS01 CROSS SECTION LIBRARY

11 D:\PROJECTS\BUS5-C-I\pwrfin02\TBNXIM\FTTSF00 SHORT CROSS SECTION LIBRARY

90 D:\PROJECTS\BU85-C-Y\pwrfinD2\I5NXIM\FT90F00 INPUT DATA DIRECT ACCESS

STANDARD COMPOSITION LIBRARY DATA -.

UNIT NUMBER 89

DATASET NAME ; G:\scale43\DATALIB\FTN9F00I

... LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY
D37 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:\scale43\DATALIB\'T82F00SI

LIBRARY TITLE; SCALE 4.2 - DG DROUP NEUTRON GROUP LIBRARY
BASED OW ENDF-B VERSION 4 DATA

COMPILED FOR NRC 1/27/89
LAST UPDATED 08/I2/94

L.M.PETRIE ORNL

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

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

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

. ....... ..... DATA READING COMPLETED ...-........ I

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

..... 7 ... 0 1O'S WERE USED LOADING THE KENO V DATA ........

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

........ 0 10'S WERE USED CHECKING THE KEND V GEOMETRY DATA ........
RESTART DATA HAS BEEN WRITTEN ON UNIT 95

........ 0 1O'S WERE USED WRITING THE KENO V - CSAS DATA ........

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

CONTROL MODULE CSAS25 IS COMPLETE.
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SSSSSSSSSSS
SSSSSSSSSSSS S
SS SS
SS
SS
SSISSSSSSS5SS

SSSSSSSSSSSS
sS

00000
0 000000000

O0 Os

00 00

Os Os050 s0s0

000000
0000000

00 00

00 00
00 00
00 00

000000000
0000000

10

11i

11
Ii

11

1511 11111

KK KK
KK KK
KK KK
KK KK
KK KK
KKKKKKKK
KKKKKKKK
KK KK
KK KK
KK KK
KK KK
KK KK

ccccccccccc
ccccccccccccc
cc ~ cc
cc
cc
cc
cc
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cc
cc cc
ccccccccccccc
ccccccccccc

7777777T77777
777777777777
77 77

77
77

77
77
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'77
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?77

717777'7777777
77777"7777777
77 77
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AA AA
AA AA
AA AA

//
//

//
//

//
I-
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/t

//
//

//
//

NN NN 00000000000
NNN NN 0000000000000
NNNN NN 00 00
NN NN NN 00 00
NN NN NN 00 00
KR NN NN .00 00
NN NN NN 00 00
NN NN NN 00 00
NN NN NN 00 00
NK NNNN 00 00
NN NNN 0000000000000
NN NN 00000000000
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* .: 44 44
44 44

44 44
444444444444

4444444444444
* . ,44

44
44

ccccccccCcc
ccccccccccccc
cc cc
cc
cc
cc
cc
cc

cc cc
ccccccccccccc

CCCCCCCCCCCC
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cc cc
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cc
cc

ccccccccc
CCCCC CCC

CCCCCCCCCCC

PROGRAM VERIFICATION INFORMATION

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: 07/22/98

TIME OF EXECUTION: 17:04:48
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LWT ANALY:SI; EXXON 15XISfW) ASSEMBLY; NO WATER IN GAP

NUMERIC PARAMETERS

'TME MAXIMUM PROBLEM TIME (MIN)

TBA TIME PER GENERATION WMIN) 0.I50

GEN NUMBER OF GENERATIONS 303

NPG NUMBER PER GENERATION 1000

NSK NUMBER OF GENERATIONS TO BE SKIPPED 3

BEG BEGINNING GENERATION NUMBER

RES GENERATIONS BETWEEN CHECKPOINTS 0

KID NUMBER OF EXTRA 1-D CROSS SECTIONS 1

NBX NEUTRON BANK SIZE 1025

* XNB EXTRA POSITIONS IN NEUTRON BANK 0

NFB FISSION BANK SIZE I000

XFB EXTRA POSITIONS IN FISSION BANK 0

WTA DEFAULT VALUE OP WEIGHT AVERAGE 0.5000

WTH WEIGHT HIGH FOR SPLITTING 3.0000

* WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

".. RWD 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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NAC-LWT Cask SAR
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LWT ANALYSIS; EXXON I5BI5IW) ASSEMBLY; NO WATER IN GAP

•*** LOGICAL PARAMIETERS *

RUN

FLX

SMU

MKU

CKU

FMUL

MEH

CXH

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 NIMBER

COMPUTE COFACTOR K-EFF BY UNIT NUMBER

PRINT FITSS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFV BY HOLE NUMBER

COMPUTE COFACTOR N-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

FIN

NUB

MKP

CKP

FMP

MNA

CKA

ElA

HAL

FAR

GAS

PAX

PWT

PGM

BUG

TRK

PLOT PICTURE MAP(S)

COMPUTE FISSION DENSITIES

COMPUTE NU-BAR & AVG FISSION GROUP

COMPUTE MATRIX K-EVF BY UNIT LOCATION

COMPUTE COVACTOR N-EFF BY UNIT LOCATION

PRINT FISS PROD MATRIX BY UNIT LOCATION

COMPUTE MATRIX K-EFF BY ARRAY NUMBER

COMPUTE COVACTOR 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

NO

PARAPMETER INPUT COMPLETED

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

DATA READING COMPLETED *'" *
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LWT ANALYSIS; EXXON 15X15(W) ASSEMBLY; NO WATER IN GAP

UNIT
NUMBER

XSC 14

ALB 79

WTS 80

SKT 16

BIN 95

RST 95

LIS 4

9

DATA SET NAME

D:\PROJECTS\BUB5-C-!\pwrfinO2\I5NXIM\ET'T4FOG

G:\scale43\DATALiI\FT79FO0O

G:\scale43\DATALIB\FTSOF001

UNKNOWN

D:\PROJECTS\BU85-C-~\pwrfinl2\NSNX\PMkFT95F0

D:\PROJECTS\BUeS-C-I\pwrfinl2\2SNX1M\FT95FS

D:\PROJECTS\BURS-C-I\pwrfin02\I SNKM\FTO4FOS

D:\PROJECTS\BtJB5-C~1\pwrfin2\lD5NXIM\FT08FOS

UNKNOWN

VOLUME
NAME UNIT FUNCTION

MIXED CROSS SECTIONS

INPUT ALBEDOS

INPUT WEIGHTS

WRITE SCRATCH DATA

BINARY INPLI DATA

READ RESTART DATA

INPUT AMPX WORKING LIBRARY

INPUT DATA DIRECT ACCESS

SUPER GROUPED DIRECT ACCESS

XSEC MIXING DIRECT ACCESS10 UNKNOWN

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

CROSS SECTIONS READ FROM THE AMPX WORKING LIBRARY ON UNIT 4

'0
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LWT ANALYSIS; EXXON I5XIS(W) ASSEMBLY; NO WATER IN GAP

MIXING TABLE

NUMBER OF SCATTERING ANGLES - 2
CROSS SECTION MESSAGE THRESHOLD =3.IE-05

MIXTURE =
NUCLIDE
1008016

00/12/94
1092235

03/I 2/94
1092238

08/12/94

MIXTURE =
NUCLIDE
2040000

08/12/94

MIXTURE =
NUCLLD U
3001001

08/12/94
3008016

03/12/94

MIXTURE =
NUCLIDE
4013027

08/12/94

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 -
NUCLIDE
7001001

08/12/94
7008016

08/12/94

MIXTURE =
NUCLIDE
8001001

08A/2/94
8008016

08/12/94

MIXTURE =
NUCLIDE
9001001

03/12/94
9008016

33/12/94

ATOM-DENS.
4.64601E-02

8.70095E-04

2.23600E-02

DENSITY(G/CC) =
WGT. FRAC.

1.18483E-01

3.26i61E-02 9:

8.48901E-01 9R

01 ,412
ZA AWT

8016 15.9904

2235 235.0441

2238 238.0510

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

4.2B457E-02 1.000300E00 40000 91.2196

3
ATOM-DENS.

6.67692E-02

3.33846E-02

DENSITY(G/CC)
WGT. FRAC.

1.-1927E-01

8.eB074E-01

= 0.99817
ZA AWT

2O00 1.0077

8016 15.9904

4 DENS!TY(G/CC) = 2.7020
ATOM-DENS. WGT. FRAC. SO AWT

6.03066E-02 1.O0000E+00 13027 26.9818

ATOM-DENS.
1.74286E-02

1.73633E-03

5.93579E-02

7.72070E-03

DENSITY(G/CC)
WGT. FRAC.

1.900300-01

1.99999E-02

6,95000E-01

9.50000E-02

7.9200
ZA AWT

24000 51.9957

25055 54.9379

26000 55.8447

28000 58.6872

NUCLIDE TITLE
OXYGEN-16 ENDF/B-IV MAT 1276

UUAIUM-235 ENDF/B-IV MAT 1261

URANIUM-238 ENDF/B-IV MAT 1262

NUCLIDE TITLE
ZIRCONIUM ENDF/R-IV MAT 7141

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

OXYGEN-16 END0/B-IV MAT 1276

NUCLIDE TITLE
AL-27 1193 218 GP 040375(5)

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

MANGANESE-55 ENDF/B-IV MAT 1197

FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)1

NI 1190 WT SS-304(11/ST) P-3 293K SP=5÷4(42375)

NUCLIDE TITLE
PB 1288 218NGP 042375 P-3 293K

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

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THRMI002

OXYGEN-16 ENDF/H-iV MAT 1270

NUCLIDE TITLE
HYDROGEN END0/B-IV MAT 1269/THRM1002

OXYGEN-H6 ENDF/B-IV MAT 1276

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. FRAC. 0A AWT

3.29690E-02 1.000E0000 82000 207.2100

7
ATOM-DENS.

6.67692E-02

3.33846E-02

8
ATOM-DENS.

0.67692E-22

3.338460-22

9
ATOM-DENS.

6.67692E-22

3.33846E-22

DENSITY(0/CC)
WGT. FRAC.

1.11927E-01

8.88074E-01

DENSITY(G/CC)
WGT. FIAC.

1.11927E-01

8.88073z-03

DENSITY(G/CC)
WGT. FRAC.

1.11927E-01

8.88073E-01

= 0.99817
ZA AWT

1001 1.0077

8016 15.9904

= 0.99817E-20
ZA AWT

1001 i.0077

8016 1.9904

= 0.99817E-20
ZA AWT

1001 1.0077

8016 15.9904

3001001
7001001
0001001
9001001
1008016
3008016
7008016
8008016
9008016
4013027
5024304
5025055
5026304
5028304
2040000
6082000
1092235
1092238

HYDROGEN ENDF/B-IV MAT 1269/THRM1002
HYDROGEN ENDF/B-IV MPAT 1269/THRMIOO2
HYDROGEN . ENDF/B-1V MAT 1269/THRM01002
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
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
OXYGEN-16 ENDF/B-IV MAT 1276

AL-27 1193 218 GP 040375(5)
CR 1191 WT S0-304(1/EST) P-3 293K SP=5-4(42375)'

MANGANESE-55 ENDF/B-IV MAT 1197
FE 1I92 WT SS-304(1/EST) P-3 293K SP=514(42375)'
NI 1190 WT SS-304(1/EST) P-3 293K SP=5'4(42375)'

ZIRCONIUM ENDF/B-IV MAT 7141
PB 1288 218NGP 042375 P-3 293K

URANIUM-235 ENDF/B-IV MAT 1261
URANIUM-238 ENDF/B-IV MAT 1.262

UPDATED 03/12/94
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 03/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94

9EN0 MESSAGE NUMBER K5-222
KENO MESSAGE NUMBER K5-222
0EN0 MESSAGE NUMBER K5-222
KENO MESSAGE NUMBER K5-222

NAC International

1 TRANSFERS FOR MIXTURE 3 WERE CORRECTED FOR BAD MOMENTS.
I TRANSFERS FOR MIXTURE 7 WERE CORRECTED FOR BAD MOMENTS.
1 TRANSFERS FOR MIXTURE 8 WERE CORRECTED FOR BAD MOMENTS.
I TRANSFERS FOR MIXTURE 9 WERE CORRECTED FOR BAD MOMENTS.

I-D CROSS SECTION ARRAY ID NUMBERS
1 2002 1452 27 13 1018

........ 0 !O'S WERE USED PREPARING THE CROSS SECTIONS ........
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NAC-LWT Cask SAR
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LWT ANALYSIS; EXXON 15XIS(WH ASSEMBLY; NO WATER IN GAP

... ADDITIONAL INFORMATION *

NUMBER OF' ENERGY GROUPS 2ý

NO. OF FISSION SPECTRUM SOURCE GROUP 1

NO. OF SCATTERING ANGLES IN XSECS 2

ENTRIES/NEUTRON IN THE NEUTRON BANK 16

ENTRIES/NEUTRON IN THE FISSION BANK 9

NUMBER OF MIXTURES USED 9

NUMBER OF BIAS ID'S USED I

NUMBER OF DIFFERENTIAL ALBEDOS USED 0

TOTAL INPUT GEOMETRY REGIONS 19

NUMBER OF GEOMETRY REGIONS USED 19

LARGEST GEOMETRY UNIT NUMBER 9

LARGEST ARRAY NUMBER I

USE LATTICE GEOMETRY

GLOBAL ARRAY NUMBER

NUMBER OF UNITS TN THE GLOBAL X DIR.

NUMBEH'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

-X BOUNDARY CONDITION

-Y BOUNDARY CONDITION

YES

15*•

YES

NO

0 *

NO

VAC

VAC -

VAC ...

X* X BOUNDARY CONDITION

* +Y BOUNDARY CONDITION

* *Z BOUNDARY CONDITION

VAC

VAC

VAC -Z BOUNDARY CONDITION
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NAC-LWT Cask SAR
Revision 38
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LWT A-ALYSIS; EXXON 15XISW; ASSEMBLY; NO WATER IN GAP

... SPACE AND SUPERGROUP INFORMATIOW N .

100000 WORDS IS THE TOTAL SPACE AVAILABLE.

28389 WORDS WERE USED FOR NON-SUPERGROUP STORAGE.

71611 WORDS OF STORAGE ARE AVAILABLE FOR SUPERGROUPED DATA.

99759 WORDS OF STORAGE ARE AVAILABLE FOR 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 RUN THIS PROBLEM.

R41991 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 .....

S....... 0 IO'S WERE USED LOADING THE DATA ........
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MEDIA BIAS
NUM IDREGION

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

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT 1 -----

FUEL. PIN CELL - WITH H20

1 CYLINDER I I

2 CYLINDER 9 1

3 CYLINDER 2 I

4 CUBOID 3 1

WATER ROD CELL - WITH H20

RADIUS =

RADIUS =

RADIUS =

+X =

0.45280

0.46230

0.53850

0.72500

-2 - 182.88

tZ = 182.88

+z = 182.88

-X -- 0.71500

-Z = -182.88

-Z = -182.88

-Z -182.88

,Y 0.71500

CENTERLINE IS AT X

CENTERLINE IS AT X

CENTERLINE IS AT X

-Y M-0.71500 z2

= 0.00000

= O.G0500

= 0.00000

= 182.88

Y

Y

Y

-Z

= 0.00000

= 0.00000

= 0.00100

= -182.88

----- UNIT 2 -----

I CYLINDER

2 CYLINDER

3 CUBOID

1 ARRAY NUMBER

2 CUBOID

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CYLINDER

8 CYLINDER

9 CYLINDER

10 CYLINDER

11 CYLINDER

12 CUBOID

3

2

3

1

3

4

3

5

6

5

7

5

6

5

1

1

1

RADIUS =

RADIUS =

.X =

0.64770

0.69090

0.71500

ýz = 182.88

+Z = 182.80

-X -- 0.71500

-Z = -182.88

-Z = -182.88

+Y = 0.71500

UN. T ...... . - GLOBAL
--- UNIT 9 EXTERNAL TO LATTICE: --

CENTERLINE IS AT X

CENTERLINE IS AT X

-Y =-0.71500 -z

+X =

1 iX

I RADIUS =

1 RADIUS =

1 '_ RADIUS

1 RADIUS =

1 RADIUS =

I RADIUS =

I RADIUS =

1 RADIUS =

1 RADIUS =

10.725

11.316

16.891

16.986

10. 891

33.496

36.544

49.244

49.054

49.854

49.854

-X = -10.725

-X = -11.316

+Z = 182.88

+2 = 182.88

+Z 102.88

+2 = 182.80

.Z 182.88

WZ = 182.88

+2 = 212.48

+Z = 212.48

+Z= 212.48

y Y0 10.725

+0 = 11.316

-Z -182.88

-Z = -182.88

-Z = -182.88

-Z = -182.88

-Z = -182.88

-Z = -182.88

-Z -192.16

-Z = -189.78

-Z = -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

.1

+2

X

X

X

X

X

X

X

X

= 0,00000

- 0.00O00

- 182.88

= 182.88

- 182.88

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0..00000

= .0O000

= 0.00000

= c. 0000

Y

Y

-Z

-Z

-Z

Y

Y

Y

Y

Y

Y

Y

Y

Y

S0. 00000

= 0.00000

=-182.80

- -182.88

- -182.88

= 0.00000

= O.OOOO0

-0.10000

-0.00000

0 .00000= 0.0000O

= 0.00000

=0.00000

=-240.008 1 +X - 81.000 -X = -81.000 =Y = 8l.000 -Y = -81.000 -Z = 243.00
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Revision 38

LWT ANALYSIS; EXXON iBSX15W) ASSEMBLY; NO WATER -N GAP

UNIT ORIENTATION DESCRIPTION FOR ARRAY I

Z LAYER I, X COLUMN 1TO 15 LEFT TO RIGHT Y ROw 1 TO 1E BOTTOM TO TOP

I 11 1 1 I 1 1 2 1 1 1 1
]111312211i12111

1 1 2 1 1 1 1 1 1 1 1 1 2 1 1

1 1 1 1 1 1 2 1 1 1 1 1 1 1

1121 12 11121111

1151511111115111

1112115111211111

NAC International 6.6.1-17



NAC-LWT Cask SAR
Revision 38
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IWT ANALYSIS; EXXON 15X151W) ASSEMBLY; NO WATER IN GAP
VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

GEOMETRY
UNIT REGION REGION

i I 1
2 2
3 3
4 4

2 1 5
2 6
3 7

SURROUNDING GEOMETRY VOLUMES

2 9
3 10
4 11
5 12
6 13
7 14
a 15
9 16

10 17
11 18
12 19

VOLUME

2.35591Et02 CM*"3
9.98936E+00 CR"3
8.7629'Ei01 CM'G3
4.14733Et02 CM'3

4.82052E+02 CM-3
6.6447BE40U CM '3
1.99443E+02 CMG.3

GEOMETRY REGION

1.68287E+05 CMG-3
1.90480E+04 CMN"3
1.40501E+05 CM'3
3.70972E'03 CM'.3
7.B5353E 04 CM*3
8.79177EU05 CM'3
2.45308E+05 CM.'3
1.25193E406 CM:'3
3.72996E:05 CM'*3
5.94983E.04 CM 3
6.94145E+04 CM 3
9.38745E+06 CM 3

CUMULATIVE
VOLUME

2.35591E±02 CM-3
2.45581E602 CM113
3.332!0E+02 CM-3
7.47943E+02 CM'3

4.52052Et02 CM'3
5.48500E+02 CM''3
7.47943E+02 CM*3

8 IS AN ARRAY PLACEMENT

1.68287E+05 CM*3
1.87335E+05 CM"3
3.27B36E+05 CM**3
3.31546E+05 CM*3
4.l0081Et05 CM**3
I.28926Et06 CM'*3
1.53457E+06 CM -3
2.78649E+06 CM*3
3.15949E+06 CM*3
3.21899E+06 CM' 3
3.28840EU06 CM'3
1.26759E'07 CM -3

BOUNDARY REGION

UNIT USES REGION

2 204 1
2
3
4

2 21 1
2

3

9 1 1
2
3
4
5
6
7
8

1 0
!1
12

MIXTURE

1
9
2
3

3
2
3

3
4
3

5

6
5

TOTAL VOLUME

4.80606E+04 CM*3
2.03783Ei03 CM''3
1.78763Et04 CM*3
8.46055E,04 CM'3

1.01231E+D4 CM*'3
1.39540E*03 CM-'3
4.18830E+03 CM*3

1;68287E105 CM'*3
1.90480E+04 CMH3
I.40501E,05 CM*:3
3.70972E+03 CMM '3
7.85353E+04 CM''3
8.79177E.-05 CM-*3
2.45308E+05 CM1*3
1.25193E.06 CM''3
3.72996Ei55 CM-3
.594983E+04 CMN-3

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

MASS (0)
.0040(,E4015I

1.25074E+05
1. 21452E+05
3. 79634E+05
6. 06873E+06
Ih06483E+07
1.24964E206
9.3702SE-14
2.034I0E-17

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

- 4.RIC R-04 -Y-÷3
2 1.92717E,04 Cli''3
3 1.21675E+05 CM''3
4 1.40501E+05 CM_'3
5 7.66253E+05 CMV-3
6 9.38675E505 CM'_3
7 1.25193ES06 CM..3
8 9.38745E+06 CM''3
9 2.03783E+03 CM'*3

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 ......

........ 0.01650 MINUTES WERE USED PROCESSING DATA. ........

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE- 2.85587E-01

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
+X= 1.07250E+01 -X=-I.07250E+01 4Y= i.07250E+01 -Y=-1.57250E+01 +7= 1.82880E+02 -ZS-l.62880E+02

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNED OFF

0.09867 MINUTES WERE REQUIRED FOR STARTING, TOTAL ELAPSED TIME IS 0.11'733 MINUTES.
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LWT ANALYSIS; EXXON 15X15(9N ASSEMBLY; NO WATER IN GAP

GENERATION ELAPSED TIME AVERAGE AVG K-EFF MATRIX MATRIX K-EFF
GENERATION K-EFFECTIVE MINUTES K-EFFECTIVE DEVIATION K-EFFECTIVE DEVIATION

NERO MESSAGE NUMBER K65-132 WARNING .... ONLY 987 INDEPENDENT FISSION FOINTS WERE GENERATED
I E.9461-E-01 1.63e33K-01 I.0000SK00 0.SSSIIE+0S 0.00000E+O0 0.000OOE+00
2 9.91756E-01 1.97667E-0Si i.0000E+00 0.00SDIOE.I 0.00000Ei+00 0.0000E+G0
3 9.264076-01 2.1967E-0I 9P.26407E-01 0.0I0SOCE0 0.0000DE+O0 0.0000E0v00
4 9.42912EK-Il 2.62(67E-01 R.37184L-01 L.77766-02 I.0000ID400 S.O000E+I00
D 9.44396E-01 2. 6467E-Si 9.39689E-Sl F,.6708RE-02 0.00000Ft00 0.00000E60K
6 9._7341K-SI 3. 1667K-GI 9.44202E-I -0- 6.4. 78103 0. 00000F00 0 .000S0E 00
7 9.URg90E-01 3.50667E-01 9.37001E-01 8.63509E-03 0.I00000EtO 0.00000E+00
I 9.21 987I-1 3.80R33E-01 9. 449'9 -1 7.46136E-03 0.00000E++0 0.00000EI00
9 9.2E116.E-01 4.12000E-SI 9.3`15PE-01 6.4E336E-03 K.O00SIE+00 0.00000E+00
10 9.66106E-01 4.4400SF-01 9.390^2E-01 6.2336IE-03 I.000SiE+O0 0.00000E+00
11 9.075]6F-0I 4.77933E-SI 9,69 .E-0S 6.3(572F.-0 0.00000EO+0 0 N.000E+0I
12 9.39932E-01 5.10933E-01 9. 3416E-01 5.739616-03 I.II000K.00 .OS0RE+II
13 9.65031E-0l 5.426$33-Si ~ 39.35550-6 5.42769E-03 0.00000E+O0 0.00000+.O+
14 9.66727E-01 5.7532EE-01 9.376441E-0 5.61661K-l0 O.00000+G0 0.000000E+

19 9. .322E-OI 6.07633-Il1 9.'715-E-01 5.189,5E-03 I.O000E.+O0 .S0000DE±O0
16 9. lsOYIE-01 6.39cc0E-0S 9.5871E6-01 4.97064E-03 0.000001S+00 0.00000E+00
17 9.06264E-O1 6.726ý33E-01 9.3"637-01 5.0674E-03 0.O0000E+O0 0.00000rI+O0
19 9.66306E-Il 7.04060E-01 9.35 068E-0I 5.147716-03 I.SS00SK0.0 0.00000E+00
1R 9.19402E-01 9. '4897E-01 4.93"46E-03 S0.00000F400 0.00000E+O0
20 9.260'2E-01 7.67:7-I01 9.:4403E-01 4.6 •'2E-03 0.00000rI00 0.O0IOIK.0S
21 9.12766E-01 7.966,33--0 9-264E-01 4.CR695E-0I 0.00000Et00 S.000C0E+00
22 9.46442E-01 8.26590E-01 9 .3873E-01 4.137!fE-03 O.0000E+O0 0.500005.+00
23 9.396.9E-0.1 E63K- 9. N4IIE-0K1 4.i6666E-03 S.S000Et00 0.O0000E-O0
24 9.52939K-0I1 8.E8633E-Dl . 3497,E-Il 4.0(573E-03 O.00000E400 0.O0000E+00
25 9.21769E-01 9.19`071-0I 9q.`43RE-01 3.9,711E-03 0.0000E+00 0I.O0fS0E+O0
26 E.9%143K-I1 9.625000EK-Sl 9.5'7E-01 4.052036-03 O.0000KI00 0.O0000SS+O0
27 9.47410E-9I 9.6.i333E- 9. 1 3E'4E-01 3.92914E-03 0.S0000E+00 0.O0000E400
28 6.74141KE-01 I.0517E+00 9.1186K-I 4.42252E-03 I.0000IEIO0 0.OO00O0E
29 9.91779E-0I I.04900E+00 9. 0097E-01 4.36240E-03 0.O0000ES00 0.00000E+00
30 9.67997E-01 1.08200EK00 9.3:093E-0' 4.33903E-03 O.OO00KS0 0.00000RR+S00
31 9.34•5• -01 1.11400F+00 9.31216E-01 4.186E64-03 .0DOOOEtO 0.0000)DE6+O0
32 8.70K'46-01 1.14700E+00 q.29,77E-01 4.44469E-03 0.00000E+00 0.OI000EI00
33 9.15265E-01 1:17900E+00K 9.10E-0l 4.323176-03 S.00000E+00 0.S00FO0K
34 9. 46E71E-0 1.21-17E+00 9.29469E-01 4.22169E-03 0.00000D+00 0.00000E+00
35 9.1 37E- 01 1.24317E+00 9.29071E-01 4.'1107K-03 0.00000E+00 0.S0000ES00
36 9.2'952E-01 1.27517E+00 9.28979E-01 3.96938K-03 0.00000E+00 S.OOSOES00
37 9.18173,-0l 1.30633E+00 9.21'I71E- 1 3.816CIE-03 0.00000P+00 I 0.O0O0E+00
38 8.8N7HE-06 1.8. l.375E+00 9.27537E-01 3.94262E-03 0.00000E00 I.0000SE+00
39 9.433t1 -01 l.36960Kt00 9.2,0946-01 3.05641F-03 0.00000E+00 0.00000F400
40 9.0371_E-01 1.40210E+00 9.27326E-01 3.809166-03 0.00000K+00 S.0000DE+00
41 9.222E - 01 1.4-533E+00 9.2735E-0 I 3.71026E-03 0.000000E+00 0.O00O11 +00
42 9.679"2E-I1 1.467K5+0 E+ 0 1.26 E-01 3.92087K-03 0.00000P.10 0.00000+O0
43 9.166566-01 1.60131K+00 9.29013E-0I 3.0.5900-03 0.IO000E÷00 0.00000SI00
44 9.2904KE-OI 1.-3433E100 9.26ý•KE-01 3.'4,47E-03 0.00000pI+00 0.00000E00
45 9.22795E-01 1.665331+00 9.26440F-01 3.66965E-03 0.000006+00 0.00000E+O0
46 8.95947E-01 I.C617EKt00 9.2771KE-01 3.6492ý5E-03 0.000005O00 0.00000E÷00
47 9.60195E-01 I.303631+00 9.284232E-01 3.3956E-03 I.OOO0Et00 I.OO000E+O0
48 9.;'3692E-0I i. 6633E+00 9.2325E-I 3.6694E-03 0.00000E+00 0.00000E+00
49 9.094 63K-01 1.C933E,00 9.27924E-01 3. 07 46-O3 0.00000E00 0.00000K+00
90 8.8150196-G1 1.72E3. +*00 9.27630E-01 3.I 4746E-03 0.O0000SE .0.00000E00
51 9.381381-01 1.76I33E+00 9.2726iE-0S 3. 4893E-03 l.O0000E+R 0 0.O0000E+00
52 9.4184'E-01 1.7-617E+00 9.27663E-01 3.4242E-03 0.00100E600 0.OR000E+00
33 9.466666-01 l.•2933300 9.27902E-01 3.3716KE-03 0.00000E+00 9.I000K+

54 9.24769E-0G1 i.0917E,00 9.27167E-01 3. i26E-03 0.00000E+00 0.00000E+0K
55 9.41126E-01 1.993176+00 9.2&117E-01 3.269136-03 O.OOOOOEIO0 S.0OOO+OO00
56 9.'12K8-EiC-0 •F..,5 7E00 9.28917E-01 3.239666-U3 0.01112OE.IK O.I)l0IP.IS
57 9.32230E-01 1.96717E+00 9.2c977E-01 3.23667E-03 0.00000EIIK I.00IO0E+00
58 9.08528E-01 1.99100 E00 9.29612E-0I 3.19926F.-03 0.00000K÷00 0.0000KE+00
59 9.67666E-01 2.02133E400 9.29297E-01 3.21430.-03 0.00000c+00 0.O0000EI00
60 9.163626-01 2.0,2336100 9.29064E-01 3.166266-03 0.00000E,'00 0.00000.+00
61 9.214E3E-51 2.08633+100 9.28935E~-0 3.11479E-03 0.00000E+00 0.O0000K+00
62 9.9523916-01 2.11917E+00 9.29326-S01 3.08729e-03 0.000002+00 I.IOOIK'00
63 9.43213E-01 2.15033.+00 9.29054E-SI 3.04477E-03 S.00000E+00 0.OSIOKE+00
64 9.49 38E-01 2.1S233E+0K 9.29173E-01 3.01221E-03 . 0.000K+00 0.O00005E70
65 9.33709K-0I 2.215336±00 9.29997E-SI 2.966626-03 0.0000LK+00 0.30000E00I
66 9.33950K-01 2.24833E+00 9.31053E-01 2.920436-03 0.010000E+00 0.00005E+O0
67 9.7E257E-01 2.280336E00 9.30794E-01 2.96925E-03 0.0000E.00 0.0000E-O0
68 8.92296E-01 2.314176100 9.30211E-01 2.981!3E-03 0.00000K00 0 0.OI00E+00
69 9.03144E-01 2.34533F 00 9.29807E-01 2.96435E-03 0.00000E+00 0.00000E+0O
70 9.37593E-01 2.37550E900 9.29922E-03 2.92267E-03 I.00O0K0+00 0.O0000E÷00
71 9.27195E-01 2. 9.29612-S01 2.81667E-03 0.00I000+00 0.OOSO0E+O0
72 9.34762P-01 2.441OE+00 9.29952E-01 2.83969K-03 0.00000E+00 0.O0000E+00
73 9.19989E-01 2.472506E00 9.296106-01 2.60292E-03 0.00000E.00 0.0000I0I00
74 9.31397KE-I1 2.50650ES00 9.29661E-01 2.7(416E-03 0.00000E+00 0.00000E+00
75 9.10163E-0I 2.53850E+00 -9.2991KE-0I 2.73936E-03 0.00001:+ 00 0.00000E+00
76 9.32267E-Il 2.57050E+00 9.2962KE-01 2.76233K-03 0.00000E.00 .O00100E+00
77 9.2(7106-01 2.60260+E00 9.29589F-0I 2.6(:624E-03 I.00OOEl00 I.001000ES
78 8.98330E-01 2.63506E+00 9.29177E-0I 2.66297E-03 0.00000E+00 0.00000E+00
79 9.356706i-10 2.66706E+00 9.292621-01 2.62991K-SI 0OISISEtI0 l.0000ElI

80 9.33596E-01 2.69967E6i0 9.29317E-01 2.96196-03 0 K.0500EI00 0.00000E+00
81 9.48769E-01 2.72983E600 9.29563E-01 2.57490E-03 0.lOiE,00 0S.00000E600
82 9.39203E-01 2.76103E+00 9.2994KE-0i 2.54537E-03 0.0000O0S 00 0So0000EK0I
83 9.288446-01 2.79200E600 9.29674E-01 2.11377E-03 0.00000P+00 S0o0000E+00
84 e.94924E-01 2.82317EI00 9.29249E-0I 2+51903E-03 0.00000I•l a.00000E+00
85 9.08282E-0I 2.85517E+00 9.2899E-0SI 2.50129E-03 0.00000E.00 0.0112lE+00
86 9.15407E-01 2.81917E+10 9.28934E-01 2.47662E-03 0.00000E+00 S.01000E.0S
87 9.934126-01 2.92017ER00 9.29994E-0l 2.56262E-03 0.00000.,00 S.0000ECK0
88 9.42819E-O1 2.95400E+00 9.2974KE-01 2.53721E-03 I.00000E600 O.00000E+OQ
89 9.39362E-01 2.98517E+00 9.29859E-01 2.51031E-03 0.00000Eo00 0I.O0000E00
90 9.64034E-01 3.01633E100 9.30247E-01 2.51 183E-03 S.00OOK0E00 0.00000E600
91 9.41603E-01 3.04933E+00 9.30374E-01 2.48672E-03 0.00000E4'0I 0.0S00ES00
92 9.26417E-01 3.08217E+00 9.30330E-0i 2.95933E-03 O.O01000E00 0.000OOE00
93 9.39822E-01 3.11433E+00 9.30434E-DI 2.43439E-03 0.00000E000 0.000001,00.
94 9.41933E-01 3.14633E+00 9.30559E-0l 2.41102E-03 0.000IOIE00 0.000O0El00
95 9.08772E-01 3-17133F+00 S.301296-0l 2.39644E-03 O.00006E+00 0.O000OE400
96 9.68022E-01 3.2066n7+00 9.30726E-01 2.40448E-03 0.00000E00 0.00016+l00
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97
98
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100
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104
105
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107
108
109
110
111
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1.3
114
115
116
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120
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122
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127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
049

i50
151
152
153
154

155
-16

157
119
109

1 60
161

162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
377
178
179
180

181
182
183
184
185
186
187
188
189
190
190

192
193
194
195
196
197

9.63263E-01
9.4978bIE-01

L.04971E-01
2.1919E--01

9.14907E-01
".50620E-01

9. 470E-0-,
9.4 429E-01
9.0 -479E-01
0.90600•-11

9. 1900E.E-01

9.4 0191E-01
9 .0939 -01
9 082E- 01

9.247114E-01
9.2 714E-01

9. 6 1 E-01
9 212E1 ,0i
9,4576r2E-01
9 4 701 :-0 1
9.i56,99E-01

- " (j;'- 0-019 0'0'01-01
9.4 :7 •E-0 1
9 /279•E-01

6.99[_5 I1
9."0440IE-01
9 3406'-001
9 35068E -01
9 .12199E- 01
9.04440E-01
9 19795'-01
9.34935E- 01
0.75630E-01
9 .5557E-0 1
9. 12 E 0 -0

9 .4' 017E-
S.97090E-01

9.25e85]E-01
9.04673-0 1
9.46928E-01

9 14020E-01
9 23'00E-01
9.62(53E-01
9 305(1E-01
9 .26224-01
9.54640E-01
a,99790E-01
9.04E334-01
8.989400-O1
9.33294 E-01
9.3,C57E-01
9.10472E-01
8.670520-01

9.27(01E-01
9.472291-01
9.32962E-01
9.720(!E-01

9.17301E-01
9.10247E-01
9.i13379-01
9.238671-01

9.19275E-01
9.35E441-01
9.111991-01
9.78200E-01
9.48222E-01
9.32245F5-O1
9.59548E-01
9.265400-01
9.564910-01
9.66214E-01
8.99076E-01
9. 2842(E-01
8.759951-11
9.17432E-01
9.06518E-01
9.02496E-01
9,32729E-01
9.45110E-01
9.40149E-0i
8.96099E-01
9.111531"-CI
8.97411E-01
9.49590 E-01
8.816130E-01
9.11404E-01
9.02526E-01
9.31905E0-0I
9.08840E-01
9.42424E-01
9.30885E-0 1
9.48939E-01
9.08979E-01
9.15399E-01
9.47854E-01
9.42632E-01
8.91985E-01

3.;27000+00
3.269838 '00
3.830 :0 E+10

3.4(6 ' +00
3 L4010 00
3 4 56 E+00

3.194 OO9E+003.4(0ý7E+00

3. 5100E+00
3 594001+00

3.E2127+E00
3,.125330+00

3.'67 E00±00
3 .7150E0+00

3.71E13E+00
3.704330±00

3.817224"00

3.602270.00

3.91433E000
3.94017P,00
3.97933E 00
4.01,05E+00
4,040067000
4.07207Z+00
4.10283`E00
4.13 100*00
4.0(700+E00

4.22203E+00
4.2 (jE00
4.237010 00

4.32000E+00
4. 3 -1 •I 00
4 4 33E1+00

4 4 0E '0+004 4 6+,H 00
4 .012"3 00

'1.37E00

4.57-3E1*00
4.590031'*00

4.(,26-F400
4.C(583E.00
4.(87001*00
4.7200E- 00
4.75100±E00
4.783217E00
4.1I0170+00
4.040171E+00
4.082000E00
4.9014 001' 00
4.94700+*,00
4.97903E+00
5.014(7E+00
5.044030+00
5,077E3E100
5.: 0900E+00
5.i40171+00
5. 1733E30~ 7

5.201*33E000
5. 236170. 00
5.26917E+00
5.30117±E00
5.237000E00
5.369000E00
5.402 00E+00
5.43217E±00
5,46--33E00
5.494 23E+00
5.526510E+4
5.55483E 00
5.58317r+00
5.61517E.00
5.( 4 817E+ 00
5.68017E000
5.714 170+00
5.74983±+00
5.78267E+00
5.81750E+00
5.04950E+00
5.07983E000
5.91083E+00
5.94200F+00
5.97317E000
6.00617 4+ 00
6.03817E.00
6.071177E+00
6.105000E00
6.13903E+00
6.17183E000
6.20483E+00
6.23583E+ 00
6.2 67 00 E 00
6.299OOE+00
6.33100E,00
6.36217E+ 00
6.39233E+00
6.42350E-00
6.45733E+00

9.31069E-01
9.31264E-01
9.207400-01
9,307240-01
9.241505-li

9.201460-01
9.3197 E-01

9 . 3106 00-01I
9.23000E-01
9.30123E-01
9.30423E-01
9.057 0E-01

9. 6 72 -0

9,004145E01

9. 0121 E-01
9 '0"'050-01

9.2989bE-01
9.±900'1-00

+.29806E-01

9.56011 -01
D. 99t 9Y,-0i
S9.71,11-01

9 .ý,'9•5E-0i1
9.-o4

1
0E-.01
1E01

2.297 E4E-0!
S+ . ' 2 48C - 01+ '0£041-01
9. 9,4(1-01
9 '. O L 1,ý 0 1
9.29105E-01
9.29,505E-01I
q.29428£-01
9 294416-01

-29 K3E-01
9.10029E-01
9. 0 '90E-01
9.302-10E-01
9.30166E-01
9.2O9 19[-01
9.29 f+ g9E-o]
9.297DE0
9 29932F-01

9.29716E9-01
9.29904'-01
9. 259C2-01
9.29ooIE-01

9.219(94 01

9. 294 C.E-01

9.29504.-01
9.29014E-01
9.29004E-01
9.244 -01
9, '9144 -01

9.29,432E-01
9. ý9516 E - 11
9.ý29 5E, i- 01
9.29464E-01

-9. ; 95 ý62 E-0 1
9.2 35; (E-01
9.29923E-01
9.29+34E-01

9.29,22 4E-01
9.295-25F:-01
9.29136-0-1
9.29E50E-01
9.2496E3-01
9.29s00E-01
9.29974E-01
9.201882-01
9.293305-01
9.29996E-01
9.29682E-01
9.29553E-01
9.29421E-01
9.29267E-01
9.29287E-01
9.29376E-01
9.23018E-01
9.29250E-01
9.2915096-01
9.289692-01
9.290353E-01
9.287742-01
9.282679E-01
9.28-38E-01
9.28556E-01
9.2845]E-03
9.28525E-01
9.28537E-01
9.29645E-Doi
9.28542E-01
9.28473E-01
9.29574E-01
9.286462-01
9.28458E-01

2.40,57E-03
2.08 378-03
2.418940:-03
2.`94180-02
2.27521E-03
2. 682CE-03
2.34814E-12
2.3 502(55-02
2. S 78 -02
2.31275E-03
2. 4 24E-03
2.270E-03
2.26&91-05
2,25'91E-03
2,23525'E-03
2.21597,E-02
2.20320E-03
2.1+347E-03

2.146'41E-0
2.13M2E-03
2 ,2 C1 ) E - 03
2.10•02E-03
2.'1 022-032 .l F -(f:;E1 0 3
2 .00 70 1,F 0'2.0070-E-03
2.070168-0±

2.01-04-0 0
2.0413E-030
2.02E51.-03
2.01422T-03
2.00021E-03
1,992608-03
1.9763 -0
1.0915SE-03
1.913 1K-03

1 9. 501 0EO1.900(E- 0
1.81923E-0
1.953057-03
].929061-0
1.931E-03
1.92340E-00
1.91293<-03
I.69971 -03
0.90075E-03

1.6740E-03
0.0(901 0E-
1.0709 E-03
1.86542E-03
1.8450

8
C-03

1,011900-03

1.69974E-03
1. 28056 -0'
1.76357E-03

I. 7502EE-03

!.4429"'-0'

].032020-03
1.84095.E-03

1.78361E-03

1-72601E-03

1.80749E-03
1.806001E-0
I.795719E-03
1.78500E-03
1.77732E-03
1.743842-0'
1.78450E-03
0.77372E-0"
1.7732100-0

1.76124E-03
1.75831E-03
1.760980-02

0.72014E-03
1.74974E-03
1.76774E-03
1.76219E-03
1.757031-03
1.753729-03
1.74384E-03
1.73626E-03
1.72740E-03
1.72703E-03
1.72124E-03
1.72737E-03
1.72140E-03
1.731470E-03
1. 724602E-03
1. 7210 90-03
1.711910-03
1.70590E-03
1.698652 0-03
1,68955E-03
1.684000-03
1.678380-03
1.671020-03
1.665370-03
1.065310-03
1.660500-03

O.OcOO0EiO00.00000000
O.00000E+04
0.000000+10
0.O000000E+O
0. 000000+00
1.00000OE+0

0.00000E+00
0.000O0E+00

0.000000+00
0.0000OE±00
0. 00000 0+00
0. 0000O00±00

0.009000*00
O.000000O00
O.O0000EOO
0.00000+E00
0.00000E+00
0.000E00+ 00
0.00000E.00
0.00000E+00
O.O0000E+O0
0.O0000E+00
O.000000+OO
O.00000E+00

.OOO000E+00
0.00000E+00
1.OO0OOE00
0.O000O0E+0

0.O0000E+O0
0.00OO£÷00O
0.000001400
0.000001+00
0.000000E00
0.00000E+00
0.O00000E00
0.00O00E+ 000.100000±+00

0.O00000E' 00
0.O00 00000

0.00000E 00
0.0000 0E00
O.00000E+00
0.000000+00
0.00000E+00
O.000000+00
O.0000O0±00

O.O0000E+O0
0.000001+00
0.000000±00
0.O0 00 004-O00

0. 00000+00
O.O000O00O0
0.O000E0 00
0. 00000100
0.000000+00
0.000000+00
0.010000E00

O.OOOOOF. ,00
O.O000OE +00
0.O00OECi000.00000E+00

.100 000£00

O.O000OE0EO00.00000E'00
0.00000*E00
0.00000 +00

0.000100£÷00

O.O000 t:+O00
0.000000+00
0.00000E+00
0. 000 OOE00
0.00000E+00
O.000000±00
0.O0000E+00

1.0 0 0000+ 00

0.000000+00

0.000000+01

0. 00000E100
0.00000E+00
0.O0000+O00

O.OOOOOEO00
0.00000E000
0.O00000 E,00
0. 100 000+ 00
O.0 0O0E+O0
O.00000E+00
0.00000E+00
0.00000 +00
O.000004E00
O.00000E1+00

0.O0OOOEO000.00000E+00

O.O00OOE÷000.00000E+00
O.O00000E+ 00
0 . 00DO 00 0' 000.O00000 0E+00
0.00000E090
0.000000+00
0.00000E+000 . 000 000+ 00
0 . 000 000+ 00

lOO.10OC+00
0.00000+0±0
0.00000F-+00
0.000009+10

0.000001+O0
0.000100E-00
OO000 00E+00O.O000OG+O0
0.0000061+00
0.00000E+00
0.000004+00

0.00500 0E+00
0.00000E±00
O.0O 0 0 00

0.000000+00
0. 00000+00
0.00000E+00

0.000000±00

0.000000. 00
O.00000E+00

0.00000E+00

I .00000E+00
0.000000+00
0.000000+O0
0.000000+00
0.00000E+00
O.O00000+O00
0.000000+00
0.O0 000 00.0
0. 00000E4+00
O.O00000O400
O.00001+O00
0.00000E+00

0.000000E+0
0. O00000+ 00
0. O0000 :+O0
0.00000÷±00
0.000000+ 00
O.000000+00

.0O0000E+0
0.000004+00
0.000004+00
O.00000E+00
O.00000E ,O0
0.0O0000+00
0.00000E+00

0.000000+O00O0OOO 0000+ 00
0 . 00000E + 00O.O0000E'+O0
0.00000F+00
0.00000++00
O.O00000O±00

0.000000±00
0.00000E+00O.O0000OF00

0.000000+00
0.00000E+00
O.O000100E.O0
0. 00000+D00
0.000000O00

0,.000100+000. 00000+00

0.000000+00
0.000004400
0.000000+00
0.000000+00
0. 00000E+O00"0. 000000+ 00

0.000000+000.O00000E+ 00
0O.00000 00
0.00000+E00
O.0000E+00
0.00000OO00
0.00000E+00
0.000000+00
0.000001;+00
0.00000E+00
O.00000E+00

0.000000+00O.0000EO+ 00

0,000000+000.00000r+ 00
0.00000E+00

.O00000E+O0
O.00000E+O0
0.000000+00
0.000001+0

0.000000+00
0.000000+00O.00000E+O0
0.00000E+00
O.000000+0
O.00000E+O0

O.00000E+00
0.00000E+00

OO0000E÷O0

0.00000+E00
0.00000E+00
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198
199
200
201
202
203
204
205
206
207
209
209
210
211
212
213
214
215
216
217
208
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
260
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
286
297
298

9.1 883C6-01
9.759316}-01
9.1611]E-01
8.981311-01
9.509821-01
9.12632r-01
9.43946E-01
9.347740-01
8.96601E-01
9.29265E-01
9.12953E-01
9.254688-01
9.238866-01
9.47202E-01
9.95862E-01
9.76294E-01
9.046576-01
8.923761-01
9.498830-01
9.32266E-01
9.116196-01
9. 71129E-01
9.10902E-01
9. 48 9816-01
9, 190341-01
9.28355E-01
9.28464C-01
9.442806-01
9.11169E-01
8.998061E-01
9.34595E-01
9.01249E-01
9.005320-01
9.65530E-01
9.05497E-01
9.32295E-01
9.393940-01
9.241790-01
9.00026E-01
9.26802E-01
9.103126-01
9.25053E-01
9.511640-O1
9.426666-01
9.563946-01
9.57748E-01
9.514360-01
9.64 962E-01
8.98459E-01
9.54002E-01
9.219450-01
9.161430-01
9.25566E-01
9.4186586-01
9.34766E-01
9.68129E-01
8.64140E-01
8.96829E-01
9.27779E-01
9.352820-01
9.366646-01
9.217196-01
9.18450E-01
9.364050-01
9.22285E-01
8.93737E-01
9.65537E-01
9.45569E-01
9.37357E-0 1
9.23928E-01
0.63376E-01
9.47296E-01
9.61230E-01
9.03436E-01
9.29466E-01
9.12897E-01
9.223940-81
9.33945E-01
9.18429E-01
9.11184E-01
9.441000-01
9.314656-01
9.4717 46-01
9.35082E-01
9.27815E-01
9.31773E-01
9.16095E-01
9.94640E-01
9.25277E-01
9.09745E-01
9.578322-K1
9. 24622E-01
0.976330-01
9.12205E-01
9.76897E-01
9.34423E-01
9.58806E-01
8.906810-01
8.854550-01
9.45813E-01
9.520400-01

6.4903E+*00
6.520(06+00
6. 552176+00
6.865150F.0
6.C03501'00
6.51501E001
6.083500*10
6.715106.16

6. 74 6676W 00
6.77783E+00
6. F09836400
6.84283F+00
6.07667E+00
6.907834100
6.939000 F 00
6.97183E+00
7.00567E,00
7.037836+00
7.069830.D0
7.100806+00
7.133006.00
7.164170 00
7.19617E+00
7.2281 7E.1 00
7.26117ED00
7.29317E 00
7.32700U8+00
7.359176E00
7.39300.r00
7.426006 00
7.457006,00
7.488170*00
7.51933E+00
7.049506*00
7.58250F+00
7.615506E+00
7.64750E.00
7.68133t!+00
7.714330.00
7.74717E,00
7.781176t00
7.615006÷00
7.647000*00
7. E771VE+.00
7.91017E+00
7.94317E.00
7.97517I+00
8.00633,.00
8.040176E00
8.07217E 00
8.10433E6+00
8.137176+00
8. 168933E*00
6.20133E 00
6.23333E000
8.264500.00
8.294670*00
8.32667E÷00
8.359676.00
8.391676*00
8.1425506'00
8.45667E000
8.489670+00
8.52267E000
8.55550E+00
8.586678+00
8.618676+00
8.649000.00
8.68183E+00
8.71583i400
8.74967E*00
8.78167E+00
8.81367E+00
8.84667E000
8.878670+00
8.91167E,00
8.945500400
8.976670±00
9.006000*00
9.03617+400
9.070006*00
9.103836+00
9.13783E,00
9.16983E*00
9.201830+00
9.23567E*00
9.268676E00
9.30067E*00
9.331000.00
9.36300E000
9.39600E-00
9.427000400
9.46100 600
9.493836E00
9.52500E,00
9.55800E+00
9.58900E+00
9.62200E,00
9.655000+00
9.688000*00
9.71817E.00

9.284010-01
9.206500-01
9.25980E-01
9.284376-01
9.2 1549-01
9.28470E-01
9.21547E-31
9.20577E-D1
9.2P421E-01
9.2425E1-01
9.283500-01
9.28336'-01
9.26314E-01
9.26401E-01
9.287260-02
9.20951E-01
9.2H837E-01
9.28666E-01
9.&27650-'1
9.207810-01
9.21702E-01
9.2F897I-01
9.280110-01

9.28907E-01
9.21'862E-01
9.289600-01
9.208581-01
9.28927E-01
9.28848E-01
9.28711E-01
9.28737E-01
9.266160-01
9. 284936-01

9.28654E-01
9.28554E-01
9.28570E-01
9.26 616E-01
9.285970-81
9.214750-01
9.26468E-01
9.203910-01
9.263770-01
9.2800730-01
9.28532E-01
9.286486-01
9.2960 3-01
9.28698E-01
9.26847E-01
9.287220-01
9.28825E-01
9.26797E-01
9.26746E-01
9.287330-01
9.288136-01
9.208377E-01
9.28994E-01
8.287366-01
9.286100-01
9.286076-01
9.28633E-01
9.286656-01

9.28638E-01
9.285980E-01
9.28628E-01
9.28604E-01
9.28470E0-01
9.28612E-01
9.286766-01
9.20709E-01
9.28691E-01
9.28445E-01
9.28516E-01
9.28638E-01
9.23544E-01
9.28548E-02
9.28490E-01
9.28468E-01
9.28488E-01
9.28451E-01
9.28388E-01
9.2844E5-0)
9.28458E-01
9.28523E-03
9.2854E7-01
9.28 54 4E-01
9.28556E-01
9.28512E-01
9.28710E-01
9.286980-01
9.286310-01
9.28733E-01
9.28719E-01
9.286110-01
9.285-54E-01
9.28721E-01
9.287421-01
9.28844E-01
9.28713E-01
9.285660-01
9.28625E-01
9.28704E-01

1.65273i-03
1.6619260

I.854636-03
I.6513,7-03

1.64064E-03
1.63029.-13

O.62849 -03
i.62606..-03
1.6210]06-03
1.613960 03
1.06261 2-03
1.598616-03

9.09351E-03
1 .61110E-03
1. E2812E-03
1.(22496-03
1.623906-03
1.609336-03
1.611866-03
1.606350E-03
1.61084E-03
1.60256F-03
1.601866-03
1.59420F-03
1.58(97E-03
1.578glE-03
1.57423E-03
1.569196-03
1.56818F-03
1.56144E-03
1.55926E-03
1. 257 280-03

1.55888E-03
1.55535E-03
1.548680-03
1.54270E-03
1.53618E-03
1.53447E-03
1.52794E-03
1.52340E-03
1.51702E-03
1.51367E-03
1.50849E-03
1.50667E-03
1.50109E-03
5.49785E-03
1.49912E-03
1.49814E-03
1.495580-03
1.48975E-03
1.48459E-03
1.47865E-03
1.47487E-03
1.46915E-03
1.47164E-03
1.48821E-03
1.48767E-03
-. 481806-03
1.47621E-03
O.470"76-03
1.46528E-03
1.46013E-03
1.45479E-03
1.44939E-03
1.44999E-03
1.45136E-03
1.44727E-03
1.442150-03
1.43681E-03
1.45231E-03
1.44858E-03
1.44832E-03
1.44596E-03
1.44060E-03
1.43644E-03
1.43132E-03
1.42621E-03
1.42147E-03
1.41768E-03
1.41368E-03
1.40861E-03
1.405150-03
1.40030E-03
1.39530E-03
1.39037E-03
1.38613E-03
1.39539E-03
1.39052F-03
1.38723E-03
1.38614E-03
1.38137E-03
1.380790-03
1.37718E-03
1.38251E-03
1.37789E-03
1.37702E-03
1.37848E-03
1.38164E-03
1.37819E-03
1.375800-03

0.00000E,00
0.00000E100
0.0OOOOOE 00
0.0000O0+00
O.0000E +0E0
0.00000E+00

0.00000E+00
I. 000006*00
0,00000E*00
0.00000E+00
0.000006+00
0.00000E+00
0.000000400

0.00000E+00
0.000000E+0
0.00000F+00
0.000006400
0.000000.00
0.00000E*00
0.000000*00
0.00000E.00

0.00000E+00
0. 00000o 00
0.00000E000
0.00000E400
0.00000E+00
0.00000E000
0.00000E.00
0.000000E.00
0.00000E00
O.00800E00
0.00000E+00

0.00OO0E+00

O.0000OOE00
O.00000+0*8
0.00000E00
0.00000*+00
0.00000E+00
0. 000 006.* 00O.00OOOE.O00
0.00000E+00
0.00000E+00
0.00000E+00
0.O00000+00
0.00000E*00
0. 0000 00 00
0.00000E 00
0.OOO00E 00
0.00000E+ 00
0.000000*00
0. 000OOE00
0.00000E 00
0.O0000E+00
0.00000E+00
0. 0006006+00

0.0008 E+00
O.O0000E+00
O.O0000E+00
0.00080E000

0.010006-ý00
0.00000E+00
0.000000*00

0.00000E+00
0.00000E00
0.000000E00
0.00000E+00
0.00000E+00
0.000006+00
0.00000E,00
0.00000E+00
O.00000E+00
0.000000E00
0,000000+00
0.O00 00 0+ 00
O.0000OE+00
0.0OO00E+00
OO000OEýOO
0.00000E+00
0.00000.E00
0.00000E+00
0.00000 E00
0.00000E+00
0.000000+00
0.00000E000
0.0000OE*00
0.00000E+00
0. 000 00E 00
0.00000E +00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E,00
O.00OOOE008
0.00000E+00
0.00000E+00
0.000000E00
0.000000 00
0.00000E*00
O.O000OE+00

0.00000E.00
0. 000000. 00
0.00000E000
0.000000*00
0.00000p+00
0.00000P0D0
O.O00O*OL00
0.00000E 00
0.00000E000
0.00000E 00
0.00006E+00
0.00000E000
0.O00000E,00
0.000000Z 00
0.000011t00
0.00000E+00
0.00000E000
0.00000E+ 00
0.000000400
0.00000F+00
0.00000.E00

0.000000*00
0.000000.00

0.00000E600
0.00000E 00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000,+00
0.00006E000
0.000001E-00
0.00000-+00
0.000000.00
0.00000E÷00
O.000OOE+00
0.000000E00
0.000000+00
0.00000E+00
0.00OOOE00
0.00000E+00
0.OOOOOE00
0.00000E+00
0.000000+00
0.00000E+00
0.000006E00
0.0000 0E+00
0.000000E+00
0. 000001*00
0.00000E00
0.00000E+00
0.00000E+00
0.000000E+00
0.00000E.00
0.O 0 0OE 00
0.000000+00
0.00000E00
0.00000E+00
0.000000E00
0.00000E+01
0.000 00+00
U.00000E*00
0.000006+00
0.000000E00
0.000000*00
0.00000E+00
0.00000E+00
0.00000E000
0.00000E+00
0.00000E000
0.00000E0.00
0.000000+00
0.00000E+00
0.000006,00
O.0O000E000
0.00000E+00
0.000000+00
0.00000E+00
0.000800E00
0.000030600
0.00000E+00
0.00000OE00
O.OO0 00E00
0.000000+00
0.000000E00
0.000006E00
0.000000. 00
O.O00100E00
0.0000*6100
0.00000E000
O.00000*E00
O.000000+00
O.00000E+00
O.0000*E00
O.00000+O00
O.000000E+0
O.00000+00
O.000080E00
O.000000+00
0.00000E+00
0.00010E*00
0.00000E+00
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799 9.515730-0:
300 9.493050-00
301 9.61819E-01
302 9.20235E-0i
303 9.30871E-03

KENO MESSAGE NUMBER K5-123

9.74833E,00 9.28781E-01 1.37332F-03 0.00000E+00 0.00000EO00
9.78033E000 9.2880E0-00 1.37043.-03 0.00000E,00 0.00000F.00
9.8i150E+00 9.287E:0E-01 0 .367601-03 0.00000E+00 8.000000*00
9.84450E+00 9.2872E0-01 1.36333E-03 0.00002E+O0 0.00000IF00
9.87467E000 9.28719E-01 1.35881E-03 0.00000E÷00 0.00000E+00

EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.

0
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LWT ANALYSIS; EXXON 15X1S(W) ASSEMBLY; NO WATER IN GAP

LIFETIME = 9.73114E-05 t OR - 2.941671-07 GENERATION TIME = 3.71858E-08 * OR - 9.C5456E-08
NU BAR = 2.43684E*00 + OR - i.00493E-04 AVERAGE FISSION GROUP = 2.24236E,01 OR - 5.6824EE-03

ENERGY{EVý OF THE AVERAGE LETHARGY CAUSING F7SSION = !.68092E-01 * OR - 8.11248E-04

NO. OF INITIAL
GENERATIONS

SKIPPED

3

4

5

6

7

8

9

10

19

12

17

22

27

32

37

42

47

52

57

62

67

72

77

82

87

92

AVERAGE
K-EFFECTIVE

0.92877

0.92870

0.92965

0.92855

0.92862

0.92864 -

0.92865

0.92856 -

0.92864 -

0.92860

0.92849

0.92839

0.92833

0.92869

0.92877

0,92874

0.92882

0.92900

0.92871

0.92862

0.92820

0.92840

0.92848

0.92842

0.92843

,.92809

DEVIATION

OR - 0.00136

OR - 0.00137

OR - 0.00137

OR - 0.00137

OR - 0.00137

OR - 0.00138

OR - 0.00138

OR - 0.00139

OR - 0.00139

OR - 0.00139

OR - 0.00141

OR - 1.00142

OR - 0.00144

OR - 0.00143

OR - 0.00145

OR - 0.00145

OR - 0.00147

OR - 0.00148

OR - 0.00150

OR - 0.00152

OR - 0.00153

OR - 0.00155

OR - 0.00158

OR - 0.00161

OR - 0.00161

OR - 0. 90163

67 PER CENT
CONFIDENCE INTERVAL

0.92740 TO 0.93013

0.92734 TO 0.93007

0.92728 TO 0.93002

0.9271,8 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

0.926B5 TO 0.92995

0.92690 TO 0.93007

0.92682 TO 0.93003

0.92682 TO 0.93004

0.92646 !0 0.92972

95 PER CENT
CONFIDENCE INTERVAL

0.92604 TO 0.93149

0,92597 TO 0.93144

0.92591 TO 0.93139

0.92581 TO 0.93130

0.92587 TO 0.93137

0.92588 TO 0.9314C

0.92589 TO 0.93142

1.92579 TO 0.93133

0.92586 TO 0.93141

0.92581 TO 0.93138

0.92566 TO 0.93130

0.92555 TO 0.93124

0.92546 TO 0.93921

0.92583 TO 0.93155

0.92587 TO 0.93168

0.92584 TO 0.93164

0.92588 TO 0.93175

0.92603 TO 0.93196

0.92571 TO 0.93171

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 0.93135

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

C.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 0,93298

0.92441 TO 0.93313

0.92439 TO 0.93309

0.92442 TO 0.93322

0.92455 TO 0.93345

0.92421 TO 0.93321

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

-092319 TO 1.93298

NUMBER OF
HISTORIES

310000

299000

299000

297000

296000

295000

294000

293000

292000

291000

206000

281000

276000

271000

266000

261000

256000

251000

246000

241000

236001

231000

226000

221000

216000

2.,1 I'01000
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LWT ANALYSIS; EXXON 15XS(W) ASSEMBLY; NO WATER 7N GAP

NO. OF 1N:TIAL
GENERATIONS AVERAGE 67 PER CENT

SKIPPED K-EFFECTIVE DEVIATION CONF7DENCE INTERVAL

97 0.92769 OR - 0.00165 0.92605 TO 0.92934

102 0.92772 OR - 0.00166 0.92606 TO 0.92938

007 0.92787 OR - 0.00169 0.92618 TO 0.92955

112 0.92802 + OR - 0.00172 0.92629 TO 0.92974

117 0.92805 + OR - 0.00176 0.92629 TO 0.92982

122 0.92804 t OR - 0.0080 0.92624 TO 0.92984

127 0.92809 OR - 0.00183 0.92625 TO 0.92992

132 0.92779 + OR - 0.00185 0.92594 TO 0.92965

137 0.92784 , OR - 0.00190 0.92594 TO 0.92974

142 0.92776 + OR - 0.00193 0.92583 TO 0.92969

147 0.92793 + OR - 0.00197 0.92596 TO 0.92990

152 0,92801 + OR - 0.00198 0.92652 TO 0.93049

1507 0.92780 , OR - 0.00201 0.92579 TO 0.92980

162 0.92815 + OR - 0.00207 0.92608 TO 0.93022

167 0.92767 OR - 0.00200 0.92557 TO 0.92978

172 0.92714 + OR - 0.00213 0.92501 TO 0.92927

177 0.92805 , OR - 0.00215 0.92590 TO 0.93021

182 0.92818 , OR - 0.00221 0.92596 TO 0.93039

187 0.92911 f OR - 0.00222 0.92689 TO.0.93133

192 0,92995 OR - 0.00231 0.92665 TO 0,93126

197 0.92931 + OR - 0.00237 0.92694 TO 0.93168

202 0.92917 OR - 0.00241 0.92677 TO 0.93158

207 0.92947 + OR - 0.00250 0.92697 TO 0.93197

212 0.92083 + OR - 0.00252 0.92632 TO 0.93135

207 0.92070 OR - 0.00254 0.92616 TO 0.93124

222 0.92848 + OR - 0.00261 0.92587 TO 0.93109

227 0.92890 + OR - 0.00274 0.92616 TO 0.93064

95 PER CENT
CONFIDENCE INTERVAL

0.92440 TO 0.93099

0.92440 TO 0.93104

0.92449 TO 0.93124

3.92457 TO 0.93146

0.92453 TO 0.93'58

0.92445 TO 0.93164

0.92442 TO 0.93176

0.92409 TO 0.93150

0.92405 TO 0.93363

0.92390 TO 0.93163

0.92399 TO 0.93187

0.92454 TO 0.93247

0.923'78 TO 0.93181

0.92401 TO 0.93229

0.92346 TO 0.93988

0.92289 TO 0.93140

0.92375 TO 0.93236

0.92375 TO 0.93261

0.92467 TO 0.93356

0.92434 TO 0.93356

0.92458 TO 0.93405

0.92436 TO 0.93399

0.92448 TO 0.93447

0.92300 TO 0.93387

0.92362 TO 0.93379

0.92325 TO 0.93371

0.92342 TO 0.93438

99 PER CENT
CONFIDENCE INTERVAL

0.92276 TO 0.93263

0.92274 TO 0.932E9

0.92281 TO 0.93293

0.92285 TO 0.93318

0.92277 TO 0.93334

0.92265 TO 0.93343

0.9225B TO 0.93359

0.92223 TO 0.93336

0.92215 TO 0.93353

0.92197 TO 0.93356

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 0.93638

0.92108 TO 0.93633

0.92064 TO 0.93632

0.92068 TO 0,93712

NUMBER OF
HISTORIOES

206000

201000

196000

191000

186000

08i000

176000

171000

166000

161000

156000

151000

046000

141000

036000

136000

126000

121000

116000

100000

006000

100000

96000

90000

86000

81000

76000
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LWT ANALYSIS; EXXON 15X15(W! ASSEMBLY; NO WATER IN GAP

NO. OF INITIAL
GENERATIONS AVERAGE 67 PER CENT

SKIPPED K-EFFECTIVE DEVIATION CONF.DENCE YNTERVAl.

232 0.92942 OR - 0,00281 C.92661 TO 0.93224

237 0.92979 OR - 0.00299 1.926BI TO 3.93278

242 0.92919 - OR - 0.0031C 0.92604 TO 0.93235

247 0.92847 OR - 0.00327 0.92519 TO 0.93174

252 0.92038 OR - 0.00356 0.92481 TO 0.93194

257 0.92946 OR - 0.00351 0.92594 TO 0.93297

262 0.92974 - OR - 0.00392 0.92582 TO 0.93366

267 0.92926 + OR - 0.00421 0.92505 TO 0.93347

272 0.93060 + OR - 0.00413 1.92647 TO 0.93473

277 0.93268 OR - 0.00478 0.92790 TO 0.93746

282 0.93162 OR - 0.00587 0.92575 TO 0.93749

287 0.93103 OR - 0.00673 0.92430 TO 0.93776

292 0.92976 OR - 0.00770 0.92205 TO 0.93746

297 0.93536 OR - C.00759 0.92777 TO 0.94294

95 PER CENT
CONFODENCE INTERVAL

0.92380 TO 0.93505

0.92382 TO 0.93577

0.92288 TO 0.93551

0.92192 TO 0.93502

0.92125 TO 0.93550

0.92243 TO 0.93648

0.92190 TO 0.93759

0,92085 TO 0.93767

0.92233 TO 0.93886

0.92312 TO 0.94224

0.91989 TO 0.94335

0.91757 TO 0.94450

0.91435 TO 0.94516

0.92018 TO 0.95053

99 PER CENT
CONFIDENCE INTERVAL

0.92099 TO 0.93786

0.92084 TO 0.93875

0.91972 TO 0.93867

0.91865 TO 0.93829

0.91769 TO 0.93906

0.91892 TO 0.94000

0.91798 TO 0.94151

0.91664 TO 0.94188

0.9)820 TO 0.94299

0.91834 TO 0.94702

0.91402 TO 0.94922

0.91083 TO 0.95123

0.90665 TO 0.95287

0.91260 TO 0.95812

NI)MMER OF
HISTORIES

71000

66000

15000

56000

51000

46000

41000

36000

31000

26000

21000

16000

19000

6000

NAC International 6.6.1-25



NAC-LWT Cask SAR November 2007
Revision 38

LWT ANALYSIS; EXXON 15XIS(W) ASSEMBLY; NO WATER -N GAP

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RUN.
THE LINE REPRESENTS K-EFr = 0.92S OR -. 5004 WRION OCCURS FOR 303 GENERAT:ONS RUN.
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LWT ANALYSIS; EXXON 15XI5%(W ASSEMBLY; NO WATER IN GAP

GROUP FISSION UNIT
FRACTION

1 0.0045

2 0.0184

3 0.0203

4 0.0085

5 0.002'1

6 0.0024

7 0.0023

N 0.0023

9 0.0032

10 0.0068

11 0,0142

12 0.0186

13 0.0173

14 0.0136

15 0.0030

16 0.0021

17 0.0031

18 0.0042

19 0.0052

20 0.0218

21 0.0120

22 0.0287

23 0.1052

24 0.21.12

25 0.1808

26 0.2176

27 0.0700

SYSTEM TOT"A'.

ELAPSED TIME 9.8782

RA.NDOM NUMBER=

REGION F13S70NS

4.13525E-03

1.70563E-02

1.80901E-02

7.89259E-03

2.50503E-03

2.18471E-03

2.16286E-03

2.17357E-03

2.94449E-03

6.27675E-03

1.32020E-02

1.73191E-02

1.600808-02

1.26222E-02

2.82315E-03

1.90622E-03

2.90625E-03

3.89564E-03

4.80254E-03

2.02349E-02

1.11287E-D2

2.66463E-02

9.77197E-02

1.961320-SI

1.67964E-01

2.02106E-01

6.50546E-02

9.217670-C1

33 MINUTES

79596BFA0823

PERCENT
DEVIATION

2.1624

0. 6777

0. 5923

0.7446

0.5824

0.455a

0.4659

0.5027

0.5013

0.5048

0.4807

0.5908

0.6608

0.6139

1.0771

1.3685

1.8577

1.9751

1.4571

0.7613

1.2990

0.8876

0.4944

0. 3421

0,3689

0.3731

0.6649

2.1460

ABSORPTIONS PERCENT
DEVIATI 0\

2.31474E-03 1.6942

8.53945E-03 0.570]

7.85394E-03 0.5710

3.77055E-03 0.7149

2.634700-03 0.5120

4.37415E-03 0.3727

4.93271E-03 0.3755

7.35496E-03 0.4059

1.14341E-02 0.4011

1.73735E-02 0.4335

2.83683C-02 0.3962

3.00757E-02 0.5250

3.00656E-02 0.5610

4.26237E-02 0.5164

8.92172E-03 0.7964

5.33009E-03 0.@758

3.68193E-03 1.0582

3.87745E-03 1.1947

6.07032E-03 0.80868

2.39932E-02 0.6156

1.05616E-02 0.8876

2.42407E-02 0.6724

9.31371E-02 0.3247

0.86364E-01 0.2154

0.59086E-01 0.2113

1.940260-01 0.22B7

6.47251E-02 0.4115

9.,5739E-,- 22."156

SKIPPING 3 GENERATIONS

:,EAKAGE PERCENT
DEVIA7TON

1,1613'E-04 17.4208

3.24894E-04 9.2849

6.72946E-04 6.9707

3.66621E-04 9.1531

7.00533E-04 7.3,09

1,49246E-03 4.9447

1.74377E-03 4.3704

7,33592E-04 6.1702

3.78803E-04 8.7840

3.43542,-04 9.0743

3.93503E-04 8.8978

2.80550E-04 10.6990

2.752000-04 9.6225

2,48169E-04 11.1716

1,7966C-04 16.4364

6.21340E-05 21.6067

5.40723E-05 23.9178

3.15613E-05 36.6593

3.96236E-05 26.8273

1.83,14E-04 12.7240

7.94104E-05 18.5923

1.87182E-04 10.7523

1.46447C-03 3.6272

2.87278E-03 2.4321

1.91!03E-03 2,9220

1.55253E-03 2.9482

2.30984E-04 7.4502

S.68,5A .- 02 1.7296
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LNT ANALYSIS; EXXON 15X151W) ASSEMBLY; NO WATER IN OAF

0.8560
0.8686
0.8813
0.8939
0.906E
0.9192
0.9319
0.9445
0.9572
0.9698
0.9825
0.995i

TO 0.8686
TO 0.8803
TO 0.8939
TO 0.9066
TO 0.9192
TO 0.9319
TO 0.9445
TO 0.9572
TO 0.9698
TO 0,9820
TO 0.9951

TO 1.0078

FREQUENCY FOR GENERATIONS 4 TO 303

0.8560 TO 0.8686
0.8686 TO 0.8813
0.8813 TO 0.8939
0.8939 TO 0.9066
0.9066 TO 0.9192
0.9192 TO 0.9319
0.9319 TO 0.9445
0.9445 TO 0.9572
0.9572 TO 0.9698
0.9f98 TO 0.9825
0.9825 TO 0.9951
0.9951 TO 1.0078

0.8560 TO 0.8686
0.8686 TO 0.8813
0.8813 TO 0.8939
0.8939 TO 0.9066
0.9066 TO 0.9192
0.9192 TO 0.9319
0.9319 TO 0.9445
0.9445 TO 0.9572
0.9572 TO 0.9698
0.9698 TO 0.9825
0.9825 TO 0.9951
0.9951 TO 1.0078

FREQUENCY FOR GENERATIONS 79 TO 303

FREQUENCY FOR GENERATIONS 154 TO 303

FREQUENCY FOR GENERATIONS 229 TO 303• °.°... . .. .

0.8560 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
0.9698 TO
0.9825 TO
0.9951 TO

0.8686
0.8813
0.8939
0.9066
0.9192
0.9319
0.9445
0.9572
0.9698
0.9825
0.9951
1.0078

CONGRATULATIONS! YOU HAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH KENO V IN 9.87833 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 NODULE ACCESS AND INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37
MODULE CSAS25 WILL BE CALLED

LWT ANALYSIS; Exxon 15XIo5(W) ASSEMBLY; WATER IN GAP
27GROULPNDF4 LATTICECELI
U02 1 0.95 293.0 92235 3.7 92238 96.3 END
ZR 2 1.0 293.0 END
H20 3 1.0 293.0 END
AL 4 0.0 293.0 END
10304 5 1.0 293.0 END
PB 6 1.0 293.0 END
020 7 1.000 293.0 END
H20 B 1.000 293.0 END
920 9 1.0 293.0 END
END COMP
SQUAREPITCH 1.4300 0.9056 1 3 1.0770 2 0.9246 9 END
LWT ANALYSIS; Exxon 1LxI51W) ASSEMBLY; WATER IN GAP
READ PARAM RUN=YES PLT=NO TME=5000 GEN=303 RND-1D NPG=1000 END PARAM
READ DOOM
UNIT 1
COM ='FUEL PIN CELL - WITH H20'
CYLINDER I ! 0.4528 2P182.88
CYLINDER 9 1 0.4623 2P82.88
CYLINDER 2 1 0.5305 2P102.88
CURO1D 3 1 4P0.7150 2P162.88
UNIT 2
COM='WATER ROD CELL - WITH 620'
CYLINDER 3 ] 0.6477 2P!82.88
CYLINDER 2 1 0.6909 2P182.88
CUBOID 3 1 4P0.7150 2P1R2.88
GLOBAL UNIT 9
ARRAY 1 -10.7250 -:0.7250 -182.88
CUBOiD 3 1 4P11.3157 2P182.88
CYLINDER 4 1 16.891 2P!82.88
CYLINDER 3 1 1(.9863 2PI82.88
CYLINDER 5 1 16.8913 2P1R2.88
CYLINDER 6 1 33.4963 28182.88
CYLINDER 5'1 3C.5443 2P182.88
CYLINDER 7 0 49.2443 2P182.88
CYLINDER 5 1 49.0139 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,- 1 NUX 15 NUY=I5 NUZ=I FILL

30RI
2RI 2 2R1 2 3R2 2 2R0 2 2RI

7RI 2 7RI
4RI 2 5R' 2 4R0
2RI 2 4R1 2 2R1

15RI
3R0 2 301 2 301 2 30R

2RI 2 9RI 2 2R0
40R 2 15R: 2 4k-

7RI 2 7RI
2RI 2 2R1 2 3RI 2 2R0 2 2R0

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

SECONDARY MODULE O0000B HAS BEEN CALLED.

MODULE 000008 0S 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 5.27 (SECONDS).

SECONDARY MODULE 000009 HAS BEEN CALLED.

MODULE 000009 !S FINISHED. COMPLETION CODE O. CPU TIME USED 317.91 (SECONDS).

MODULE CSAS25 IS FINISHED. COMPLETION CODE O..CPU TIME USED 325.16 SECONDS).

0
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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

JOBNAME: SCALE-PC

DATE OF EXECUTION: 07/31/98

TIME OF EXECUTION: 21:11:55
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-* PROBLEM PARAMETERS

LIS 27GROUPNDF4 LIBRARY
MXX 9 MIXTURES
MSC 9 COMPOSITION SPECIFICATIONS
0ZM 4 MATERIAL ZONES

GE LATTICECELL GEOMETRY
MORE 0 D/I GO NOT READ/READ OPTIONAL PARAMETER DATA
MSLN 0 FUEL SOLUTIONS

.... PROBLEM COMPOSITION DESCRIPTION

SC U02 STANDARD COMPOSITION
MX I MIXTURE NO.
VP 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 3.700 WT
92238 96.300 WTý

806 2.00 ATOMS/MOLECULE
END

SC ZR STANDARD COMPOSITION
MX 2 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 6.4900 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 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 STANDARD COMPOSITION
MX 4 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 2.7020 THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP 1 1/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

13027 1.00 ATOM/MOLECULE
9ND

SC SS304 STANDARD COMPOS:TION
MX 5 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 7.9200 THEORETICAL DENSITY
HEL 4 NO. ELEMENTS
ICP 0 0/1 MIXTURE/COMPOUND
TEMP 293.0 KELVIN

24304 i9.000 WT.
25055 2.000 WT
26304 69.500 W1T
29304 9.500 WTN

END

SC PB STANDARD COMPOSITION
MX 6 MIXTURE NO.
VF 1.0001 VOLUME FRACTION
ROTH 11.3440 THEORETICAL DENSITY
NEL I No. ELEMENTS
icP I 0/I MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

8200 1.00 ATOM/MOLECULE
END

SC H20 STANDARD COMPOSITION
MX 7 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NFL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

i001 2.00 ATOMS/MOLECULE
00i6 i.00 ATOM/MOLECULE

END

SC H20 STANDARD COMPOSITION
MX 8 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

November 2007
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1001 2.00 ATOMS/MOLECULE
0016 1.00 ATOM/MOLECULE

END

SC H20 STANDARD COMPOSITION
MX 9 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MI XTURE/COMPOUND
TEMP 203.0 DEG KELVIN

0051 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

PRORLEM GEOMETRY .'..

CTP SQUAREPITCH CELL TYPE
PITCH 1.4300 CM CENTER TO CENTER SPACING
FUELOD 0.0056 CM FUEL DIAMETER OR SLAB THICKNESS
MFUEL I MIXTURE NO. OF FUEL
MMOD 3 MIXTURE NO. OF MODERATOR
CLADOD 1.0170 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 I IS FUEL
ZONE 2 IS GAP
ZONE 3 IS CLAD
ZONE 4 IS MOD
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. . . . .. . DATA LIBRARY INFORMATION ..........

UNIT VOLUME -.
NUMBER DATA SET NAME NAME UNIT FUNCTION

89 G:\scale43\DATALIB\FT89F0S1 STANDARD COMPOSITION LIBRARY

82 G:\scale43\DATALIBNFT82F00S CROSS SECTION LIBRARY

11 C:\mev-pwr\RERUNS\lBHX2MD\FTIIF00E SHORT CROSS SECTION LIBRARY

R 90 C:\mev-pwr\RERUNS\lBHX2MD\FTR90FO1 INPUT DATA DIRECT ACCESS

STANDARD COMPOSITION LIBRARY DATA

UNIT NUMBER : 89

DATASET NAME : G:\scale43\DATALIB\FT89F00"

LIBRARY TTTLE: SCALE-4 STANDARD COMPOSITION LIBRARY
631 STANDARD COMPOSITIONS 490 NUCLIDES

90 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.

CREATION DATE: 6/30/95

*CROSS SECTION LIBRARY DATA

* UNIT NUMBER : .2.

DATASET NA4E : G:\scale43\DATALIB\FT82FO01

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 ........

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

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

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

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

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

0 ID'S WERE USED CHECKING THE KENO V DEOMITRY 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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LWT ANALYSIS; EXXON 15XI5(W! ASSEMBLY; WATER IN GAP

NUMERIC PARAMETERS

... TME MAXIMUM PROBLEM TIME (MIN) ......

TBA TIME PER GENERATION (MINI 0.50

GEN NUMBER OF GENERATIONS" 303

NPG NUMBER PER GENERATION l000

... NSK NUMBER OF GENERATIONS TO BE SKIPPED 3

BEG BEGINNING GENERATION NUMBER

RES GENERATIONS BETWEEN CHECKPOINTS I

XID NUMBER OF EXTRA 1-0 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

WTH WEIGHT HIGH FOR SPLITTING 3.0000

WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

RND STARTING RANDOM NUMBER ID

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 EXECUTE PROBLEM AFTER CHECKING DATA

FLX COMPUTE FLUX

SMU COMPUTE AVG UNIT SELF-MULTIPLICATION

MMU COMPUTE MATRIX K-EFF BY UNIT NUMBER

* CKU COMPUTE COFACTOR K-EFF BY UNIT NUMBER

" FMU PRINT FISS PROD MATRIX BY UNIT NUMBER

... MKH COMPUTE MATRIX K-LFF BY HOLE NUMBER

- CKH COMPUTE COFACTOR K-EFF BY HOLE NUMBER

FMH PRINT FIBS PROD MATRIX BY HOLE NIMBER

- HHL COLLECT MATRIX BY HIGHEST HOLE LEVEL

*** AMX PRINT ALL MIXED CROSS SECTIONS

XSI PRINT 1-D MIXTURE X-SECTIONS

* XS2 PRINT 2-D MIXTURE X-SECTIONS

XAP PRINT MIXTURE ANGLES & PROBABILITIES

PKI PRINT FISSION SPECTRUM

PID 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

FMP

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 FINS 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 GROU?

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 -.

ND

NO

NO

NO

NO

NO .. *

NO

NO

NO ...

PARAMETER INPUT COMPLETED

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

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

LWT ANALYSNS; EXXON 15XI(1W5 ASSEMBLY; WATER IN GAP

.ADDITIONAL INFORMATION .

NUMBER OF ENERGY GROUPS

NO. OF FISSION SPECTRUM SOURCE GROUP

NO. OF SCATTERING ANGLES IN XSECS

ENTRIES/NEUTRON IN THE NEUTRON BLNK

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

X* BOUNDARY CONDITION

'.Y BOUNDARY CONDITION

Z* BOUNDARY CONDITION

27 USE LATTICE GEOMETRY

I

2

9

9

I
0

19

19

9

VAC

VAC

VAC

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

-X BOUNDARY CONDITION

-Y BOUNDARY CONDITION

-Z BOUNDARY CONDITION

YES

15 -

YES *

NO

0*÷

NO

VAC

VAC

VAC
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SPACE AND SUPERGROUP INFORMATION

100000 WORDS IS THE TOTAL SPACE AVAILABLE.

28389 WORDS WERE USED FOR NON-SUPERGROUP STORAGE.

71611 WORDS OF STORAGE ARE AVAILABLE FOR SUPERGROUPED DATA.

99759 WORDS OF STORAGE ARE AVAILABLE FOR 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 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 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 LA)ADING THE DATA ........
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MEDIA BIAS
NUM IDREGION

LWT ANALYSIS; EXXON 15X'5(W) ASSEMBLY; WATER IN GAP

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT I

FUEl PIN CELL - WITH H20

I CYLINDER 1 1

2 CYLINDER 9 1

3 CYLINDER 2 I

4 C0UBOID 3 1

WATER ROD CELL - WITH H20

I CYLINDER 3 1

2 CYLINDER 2 1

3 CUBOID 3 i

RADIUS = r.45280

RADIUS = 0.46230

RADIUS = 0.53850

+x = 0.71500

+z = 182.88

+Z - 182.88

iZ = 182.88

-X =-0.71500

-Z = -182.88

-Z -182.88

-Z = -182.88

+y = 0.11500

CENTERLINE IS AT X

CENTERLINE IS AT X

CENTERLINE IS AT X

-Y =-c.71500 *z

= 0.00000

= 0.00000

= 182.88

Y 0.000O0

Y = 0.00000

Y = 0.00000

-Z = -182.88

----- UNIT 2 -----

RADIUS

RADIUS

+X

0.64770

= 0.69090

= 0.71500

,-Z ý 182.8B

+Z = 182.88

-X =-0.71500

-Z -182.88

-Z = -182.88

4Y = 0.71500

CENTERLINE IS AT X

CENTERLINE IS AT X

-Y =-0.71500 +Z

= 0.00000

= 0.OSO0

= 182.98

Y = 0.00000

Y = 0.00000

-Z = -182.88

.............. U -9 RGLOBAL
--- UNIT 9 EXTERNAL TO LATTICE I ---

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

-5

6

5

7

5

RAD

RAD

RAD

RAD

RAD

RAD

.AD

RAD

RAD

,X = 10.725

+X = 11.316

IUS = 16.891

IDS = 16.986

IDS = 18.891

IDS = 33.496

IUS - 36.544

IUS = 49.244

IDS = 49.854

IUS = 49.8S 4

IUS = 49.854

+X = 81.000

-X = -10.725 +Y = 10.725

-X = -11.316 +Y = 11.31E

+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 = -182.88

+Z = 082.88 -Z -182.88

,Z = 212.48 -Z = -192.16

tZ - 212.48 -Z = -399.78

+Z = 212.48 -Z -208.67

-X = -81.000 +Y = 81.000

-Y = -10.725 +Z =

-Y = -11.316 +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 X =

CENTERLINE IS AT X =

-Y = -81.000 +Z =

182.88

182.88

0.00000

0.00000

0.00000

0. 00100

0.00000

0.00000

0.00000

0.00050

0.00000

243.00

-Z

-Z

Y

Y

Y

Y

Y

Y

Y

Y

Y

-Z

=-162.88

=-182.88

= 0.00000

= 0.00000

= 0.00000

= 0,00200

= 0.00000

0.00000

= 0.00000

= 0.00000

0.00000

-240.00

Z LAYER 1,

1 1 2 1 1 21 11 i

111112

I 1 2
111 21

115111

11 1 1 1

111211

11 21 11

* ] 11]21

1 12 1 21

] 1 1 1 1 1
111111 i

1,W7 ANALYSIS; EXXON 15X01,(W) ASSEMBLY; WATER IN GAP

UNIT ORIENTATION DESCRIPTION FOR ARRAY I

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

1 1 1 211 1 1 1 1

1] 1i 1 1 1 1 1 111121 1211

121111111

11 1 1 21 111

1 1 1 1 1 2 1 1

111111111

1 2 0 1 1 121 1 1111111111

111111211

1 1 i 1 2 1 1 1 ',
1001211111

1 1 1 1 1 1 2 1
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LWT ANALYSIS; EXXON 15XISSW) ASSEMBLY; WATER IN GAP
VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

GEOMETRY
UNIT REGION REGION VOLUME

1 I 2.3559iE,02 CM- 3
2 2 9.98936E÷00 CM*-3
3 3 8.76291E,01 CM÷3
4 4 4.14733E+02 CM*_3

2 1 5 4.62052E+02 CM* 3
2 6 6.64478E501 CM*3
3 7 1.99443E 02 CMN3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

9 1 8 1.68287Et05 CM-*3
2 9 1.90480Ei-04 CM -3
3 10 1.40501E+05 CM'_3
4 11 3.70972E+03 CM**3
5 12 7.813535E04 CM*3
6 13 R.7'177Ei05 CM143
7 14 2.4S3IPEI05 CM*_3
8 15 1,25193Et06 CM-3
9 16 3.72991EEI05 CM-3

10 17 5.94983E+04 CM*-
11 18 6.94145E1+4 CM"3
12 19 9.38745Et06 CM*3

CUMULATIVE
VOLUME

2.35591E.E2 CM-13
2.4558lE+02 CM::3
3.33210E,02 CM' 3
7.47943E, 02 CM'0 3

4.B2052E+02 CM-3
5.48500E+02 CM*"3
7.47943E.02 CM 3

IS AN ARRAY PLACEMENT BOUNDARY REGION

1.68287E+05 CM-3
!.87335EtSB CM':3
3.27836E+0S CM 3
3.31546E+05 CM- S

4.10081E+S5 CM**3
1.28926E+06 CM 3
1.53457E+0E CM3
2.78649E+01 CM"I
3.15949E+0t CMS'-
3.21S899E-E0 CM-X
3.28840Ee- CM M"3
1.26759E'07 CM 3

UNIT USES REGION MIXTURE

1 204 1

23
4

2 21 1
2
3

I
9
2
3

32
3

TOTAL VOLUME

4.80606Et04 CM-3
2.03783E+03 CM :3
1.78763E+04 CM 3
8.46055E+04 CM..3

1.01231E+04 CM"3
1.39540Et03 CM 3
4.18830E+03 CM-3

I 1.68287E+05 CM''3
2 3 1.90480E+4 CM' 3
3 4 1.40501E+05 CM-3
4 3 3:70972E+03 CMM-3

5 7.85353E;04 CM -3
6 6 8,79177E+05 CM-3
7 5 2.45308E+05 CM.'3
6 7 1.25193E+06 CM*"3
9 5 3.72996E+05 CM_'3

10 6 5.94983E+04 CM -3
12 5 6.94145E+04 CM**3
12 B 9.38745E.06 CM'.3

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

4.IG6,E-04 CX' 3
2 1.92717E+04 CM**3
3 1.21675E-05 CM*3
4 S.4050!E+05 CM::3
S 7.66253E.05 CM 3
6 9.38675E±0I CM**3
7 1.25193E+SE CM *3
8 9.38745E+OE CM-:3
9 2.03783Et03 CM' 3

MASS (G)
.004S6E-05

1.25074E.05
1.21452E S05
3.79634Et05
6.06873E,06
1.06483E*07
S.24964E+06
9.37028Et06
2.03410E+03

BIASING INFORMATION

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

0 1O'S WERE USED IN KENO-V BEFORE TRACKING ........

....... 1 0.00833 MINUTES WERE USED PROCESSING DATA. ........

VOLUME FRACT1ON OF FISSILE MATERIAL IN THE CORE= 2.85587E-01

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
+X= 1.07250E+01 -X=-L.O7250E.101 +Y= 1.07251EfOl -Y=-l.O7250E±O] iZ= 1.82880E+02 -Z=-I.62880E+02

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNED OFF

0.04883 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.06400 MINUTES.
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NAC-LWT Cask SAR November 2007
Revision 38
LWT ANALYSIS; EXXON 15XIS(W) ASSEMBLY; WATER IN GAP

GENERATION ELAPSED TIME AVERAGE AVG K-EFF MATRIX MATRIX K-EFF
GENERATION K-EFFECTiVE MINUTES K-EFFECTIVE DEVIATION K-EFFECTiVE DEVIATION

1 9.01708E7-01 7.60000E-02 1.00000EOu .O.00000E+00 0.00000E+00 0.O0000EI00
KENO MESSAGE NUMOER 65-122 WARNING .... ONLY 997 INDEPENDENT FISSION POINTS WERE GENERATED

2 9.43422E-D0 9.25000E-02 1.00000E+00 0.00000S+00 0.0000E50O R.OOSOSE-D00
3 9.50011E-01 1.51(67E-0i 9.R500RFiD-01 S0.000 ORS0O00E+00 0.O0000E+00

q.23•(•8E-0l 9. F' C6 '7-0 1.3371- 0.0000E00 0.500000F,00(
5 .41541E-fI 1.47S00E-O0 5 .3927 E-01 7.8909F-0• 0.D0000y.O0 0,00000E+00

6 .48674F-0i (.500 00 9 .40874E-01 6.154-S 0.00000Ea 0.0D00DE+00
7 9.4D843E-01 3- 9.40867E-01 4.76829-0i S.100003E000 0.D0000E+00
8 9.73009E-01 I 9ý.PS3E-0i 9.41(2z4F-0 6.6223,2-03 3 O.OIOE,-O O.OOORSE.O0
9 9.23107F-01 , 3F-0' 9.4292,E0 X 6.4905.E-7 0 , OO000E+00 0.00000E 00

]0 9.4077-0-0101 5.634:E-0Q 0.000000 0 0.OOORRE.+O0
',.89496F-0I 2.47.'7E-0I 9.47857'-01 7.19 D2-0S 0.IOO00Ei00 0.OOOOOE+O0

.2 9.23595K-01 -. .7E -R 9.45431E-RI 6.0714- 0.OD000SE.00 D.0000÷OF.O
3 .060(22E-01 . 00C-01 9.41892E-01 7.177(7E-03 0.00000E+00 0.O0000E+G0

14 9.44836E-01 2. 993 3E-0I 9.42101E-01 E ' .3.55 O03 0. 0000E+00 0.00000.+G0
S .4i7E4E-0 .1 I-0 9.42074E-01 D .0.I2-. 03 0.D0000E00 0.OOODOE+O0

16 9.561681-01 3.33 F3"-01 9. 4 300e.1 iU;42E-03 0.DOO0OE.00 0.O0000E00
17 9.4''7E-1 3.49633E-0i 9.42979E-01 L.230E-03 0.00000E00 0.000001E+O0
18 948 47-01 S. •E-0I 9.4332'E-0R 4.95450E-00 0.00000E00 0.OORRE+O0
19 . 99072E-01 3.E26'7E-01 9,40726E-01 5.t3259E-03 0.00000ES00 0.0O000E+O00
20 9.79509E-01 4.00iI7EI-0 9.42992E-0' .4,8(50-_3 0.0D00OE+X00 0.0000E+00
21 9.20047-0 E-01 9.41742E-01 3SiD0E-_03 i.0000E+00 0.00000E40
22 9.31i56E-0i 4.t5000E-1 9.41234E-01 0 N265E-0R 0.00000DF00 0.00D001E+S0
23 9.03906E-01 4. 3-01 9.39457E-01 97F-03 R.X0O00E.0. O.000000+SD
24 N.37004 E-01 4 (9667E-01 9,3934r-701 4 .9E24E-03 0.00000E.00 0.0000H+S0
25 9.44135E-0 I 40.(1677-01 9.i95E-0I 4,6 514E-0 0.00000F00 DOO.ROO00E0O0
26 9.19049E-0i 5,0000E- 1 9 070>-01 4 5(447E-03 0.00000F +500 0.00000E+i00
27 9.19408E-7 1 5.2000E-01 9.3,9931E-01 444559P.-03 0.00000ER00 0.O0000E00
28 9.5.082FE-10 4.30102E-0-3 0.00000E+00 0.0D000E+O0
29 9.50371E-01 +.03F33E-01 9. 368",97-0 4.16220E-03 0.00000E+00 0.0D000E+O0
30 9.27492EC01 i 1333E-0D 9.30472E-01 4.03136E-i0 0.00000E+00 0.00000E+00
31 R.3136-E-0-7' 9 3822'E-01 3.89766r-03 0.00000E+00 0.00000E+00
32 .,4042F6-01 C.04137E-01 9 .829,E-01 3,7(6210-0X 0.00O001IE00 0.iOO0D00
33 R.5178E-00i 6.226(7E-01 '. 372rE-01 3.6780E-03 0.000007.00 0.000OEF+00
34 F.23158E-01 .- !1(37E-01 9.3'241E-7 1 3.58450E-03 0.0000LE+00 i.ROX00+D00
35 9.28208E-0 Si 6 '00E-01 9.37940E-07 3.48720E-053 0.00000E+00 0.00005E+00
36 Y.450230-S1 7.7.007 1 , ' O.01-0D 3.303646-03 0.OOGDRF.0S 0.O0000E00
37 F<32074L-0l 6 09 3E-01 9.30'DF-0S -. 29000E-0` 0.O00000E+00 0.00000+0 -+0

38 9.15S07E-01 7.0>0>3E-01 9.37217E-01 2.256880-03 0.00000E+00 0,0.OROE0i
39 8.96861E-01 7.2a333-051 7.36119'-01 D , 3009E-03 0.O000000.i .0R000001+.00
40 9.34545E-01 7.29(67E-0Il 9.36077E-0I1 .2.1000E-02 0.OOOOOE-0Oi 0 .00000 1>00
41 9.73330E-0- 7.5(617-03R 9.'7032E-01 3.31663E-05 0.00000.100 0.000f0E+00
42 9.199120-01 7.7ý2(7E-01 9.3(6040-55 3.26007E-03 0.000S0E700 0.00000.+00
43 9.1115 E-01 7. 0000E-0R 9.35993E-01 2.29851E-03 S.O0000y.00 0.00000F,0O
44 9.79(66E-0i 8RO6500E-0I 9.37033E-01 2.32713E-02 O.OOD0OE.00 0.00000E00
45 9.39856E-01 7;.24033E-Il 9.37099E-01 2.249491.-02 0.O000OE+00 0.00000E+O0
46 %.20722E-01 5.42333E-01 9.:i(086-iS 3.103807E-0S 0.O0l00E.Oi I.00000EO00
4'7 9.91390E-01 F. 860E7-01 9.37848E-01 3.2(585E-02 0.00000E+00 0.00000E+O0
48 5.434327-SI 5.76(77E-0E 9.37974E-OS 3.19654E-03 E1000000SE00 0.00000E+00
49 9.47915E-0i E.916(7E-li 9.38185E-01 3.13493E-03 0.00000E'0S 0.000006E00
50 9.045867.-OS 9.7.90ODE-0l 9.37485E-01 3.14774E-5 " 0.000000E10 0.00000E+0X
5 9.24459E-01 9.26500E-01 9.37219E-01 3.09427E-13 0.00000E,00 0.00000E+0R
52 R.i8151E-01 9.43833E-01 9.36838E-01 3.05505E-03 O.000ROE.00 0.00000K,00
53 9.4@055E-0- 9.613330-SI 9.37174E-Cl 3.004390-03 0.O0000OE.0 0.00000E+00
54 9.03575E-01 9.786677.-01 9.364297-0S -. 01565E-03 0.00000Eý00 0.00000EO00
55 9.55673E-01 9.96100.E-01 9.3(7927-0Si 2.9804 1E-03 0.000000E00 0.00000F+00
50 9.2C701,-0 '1 . C2-10n.0 9.3.437T-01 2.94621r-13 0.0116>E>5 0.0000-0.000 0
57 9.68348E-01 i.02900E+00 9.270137E-OI 2.94977E-0I 0.000000E00 0.00000F"00
58 9.04699E-01 1.047-33.000 9.3(4407-01 2.95355E-0- 0.000000+00 0.00000+O00
59 9.35986E-El 1.06303E+00 9.-(4321'-I0 2.912830-03 0.00000E+0O0 0,00DOOE0O
60 9.48324E-01 1.080373E+00 9.3(6377E-01 2.05818E-03 0.00000E*00 0.00O00E+00
6i 9.40586E-01 0.097(7E+00 9.30704E-01 2.81012E-03 0.O0OOOE00 0.00000E600
62 9.24890E-01 1.11417E+00 9.2(507E-01 2.76989E-03 0.00000E+00 0.00000c+00
63 9.09367E-01 1.13050E+00 9.3(062E-I1 2.76020E-03 0.000000E00 0.000000E00
64 8.96454E-01 1.14900F0+0 9.3-'423E-01 2.78946E-O- S.OOOOOE+00 0.00000E00
65 9.22110E-01 7.16633E÷00 9.31212E-01 2.75295E-03 0.0000E-O0 0.00000E.00
66 9.99260E-01 l.18183E000 9.30213E-0- 2.86849E-03 0.O0000E+00 0.000000+00
67 9.50733E-01 1.19933E000 9.36436E-01 2.85247E-03 0.00000E+00 0.00000E+0
68 9.22057E-01 1.21567E*00 9.3(21BE-0i 2.81735E-03 O.O0000E+00 1.00000>E00
69 9.53002E-01 1.23217E+00 9.36469E-01 2.78623E-03 0.00000E000 0.00000E+00
70 9.283000E-1 1.24967E000 9.36349E-01 2.74761E-03 0.00000E+00 0.00000E+00
71 9.15497E-01 1.26700E+00 9.36043E-01 2,7243!E-03 0.00000E+00 1.00O00+O00
72 9.30934E-01 1.28350E÷00 9.35974E-01 2.68610E-03 0.00000E+00 0.00000E+00
73 9.11776E-01 1.30083E+00 9.35633E-01 2.66984E-03 0.00000E+00 0.000000E+0
74 9.381640-01 ].317330+00 9.35660E-01 2.63273F-03 1.00000E+00 0.000007.SO0
75 9.433950-01 1.33483E00 98.35774E-01 2.59857E-03 0.00000E+0O O.O01000E00
76 9,15137E-01 1.35217E000 9.35495E-01 2.57834E-03 0.00000E+00 0.00000E+00
77 9.59855E-01 1.36950E00 9.35820E-01 2.56439E-03 0.00000E+00 0.00000E+00
70 9.05825E-01 1.38700E+00 9.35425E-01 2.56010E-03 O.O0000E+00 0.00000*O00
79 9.0830SE-01 I.40333E+00 9.35073E-01 2.55195E-03 O.000000E00 0.00000E+OS
80 9.29653E-01 1.42083E+00 9.35003E-01 2.50996E-03 0.0000OE+00 0.00000+E00
81 9.37316E-01 1.43817E+00 9.35033E-Il 2.48805E-03 0.00000E+00 0.00000E+00
82 9.368977-SI 1.45467E700 9,35056E-01 2.45687E-03 0.00000E+00 0.00000'O -

83 9.28681E-01 1.47200E,00 9.34977E-01 2.42762E-02 0.00000E+00 0.00000E+00
84 9.54221E-01 1.48850E+00 9.35212E-01 2.40929E-02 0.00000E+00 0.000000E00
85 9.31478E-01 i.506(0Ei0O 9.35167E-01 2.38051E-0> 0.00000E+00 0.00000E000
86 9.29477E-01 1.52333E+00 9.35099E-01 2.35297E-03 0.00000E+00 0.00000E+00
87 9.744100-01 ).53983E,00 9.35562E-01 2.37068E-03 0.00000E+00 0.00000E+00
8B 9.352440-01 1.55817Et00 9.35557E-01 2.34295E-03 0.O0000E+00 0.10000E+00
89 9.231120-01 1.57467E+00 9.35415E-01 2.32020E-03 0.00000E+00 0.000000+00
90 9.44556E-01 1.59200E+00 9.35519E-01 2.29611E-03 0.00000E+00 0.00000E+00
91 9.269750-Ol 1.60933E+00 9.35423E-01 2.27219E-03 0.000000E00 0.00000E00
92 8.84113E-01 1.62683E+00 9.34853E-01 2.31801E-03 0.00000E+00 0.00000E+00
93 9.48189E-01 1.64233E000 9.34999E-01 2.29707E-03 0.00000E+00 0.00000E+00
94 9.47857E-01 1.65967E+00 9.35139E-01 2.27626E-03 O.00000+E00 0.00000E+00
95 9.29915E-01 1.67717E000 9.35083E-01 2.25236E-03 O.O0000XE00 0.00000E+00
96 9.34510E-01 1.69550E000 9.35073E-01 2.22827E-03 O.00000.E00 0.00000E+00
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97
98
99

100
101
102
403
104
005
106
107
108
109
101

112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
12I
129
130

1`2
132
1134

035
136
137
138
139
140
141
142
143
144
145
146
147
1 48
149
150
1 !1
152
153
154
155
156
:57
158
159
160
161
162
163
164
i65
166
167
168
169
170
171
172
173
174
175
176
177
178
179
190
181
182
183
184
185
186
187
180
189
190
191
192
193
194
195
196
197

9.3'665'-01
9.1'"9'- 01

9. 010 E-01
9.CCE-0I
9. 4'K21-F01
9.4 ý110-01

9.16 ,271 01
9.0c F9:-0[I9.16'109 :01

9.,'.9 404E-01
9. 43L2E-0 0

9.54 4.5E-0!i
-310-01

9.7"6 0E-01
9.7,e5EE-01

E.9F951E- I
.40612E-01

9.0(4 90-01
9.14717E-01
9.710+- 01

S2 (.92 2E-01
9.3119 -01
8.9754 eE-01
9. '047 -01
9. '527E-()

+9 32E01
9.0197'F-01
9. 0'.4F-01
S9. 6tE-01

9.69107E-01
9.1±'97E-01
9.35649E-01
-. 01045E-01
-. 19(42E-01
9.2E498E-01

5I7/49E-91
9.01014E-01
9.491(70-01
9.199100-01
9. 146020-01

9.31(30E-01
B.E1-16E-0 I
9.972160-019.08 196E-01

9.19122E-01
9.17517E-01
9.90000E-01
9.19500E-01
9. 41- 0-01
9.4179 5-01
8.95929E-01
9.441116-00

9.26586L-01
9.(95410-01
9.10252E-01
9.16564E-01
9 . 7 520-2;1
8.83300E-01
9.141380-01
9.39314E0-01
9.383051-01
9.109870-01
9.440441:-01
9.28929E-01
9.219400-01
9.29656E-01
9.23987E -01
9.32727E-01
9.35740E-01
9.18509E-01
9.482870-01
9.36651E-01
9.41403E-01
9.14841E-01
0.86355C-01
9.046270-01
9.43446E-01
9.25594E-01
9.77007E-01
9.509830-01
9.23091E-01
9.!6612E-01
9. 5224 1E-0i
9.27574E-01
9.09302E-01
9.11016E-01
9.29239E-00
9.30232E-01
9.23889E-01
9.26294E-01
9.25582E-01
9.18807E-01
9.09692E-01
9.161760-01
9.17106E-01
9.06240E-01
9.31866E-01

1.71113E,00

I.'74ff-E+G0

1.7.14 69, 00

1 .79700+00
I.814'0}+00
1.8 ' 1000

. "L 6 00

I.•"67000I.E 97? 7r+ 00
1.914070+00

4.9 •E+(00
1 . 9E 4 "E,001.946070±00

i.964000+01
1.9-100OF00
1. 99750±÷00

2.0C 5F3>+00
2 . 013170+00
2.049S7E+00
2.01I07E+00
2.1-"OE+00

F+1s463 00
2.1349E_ý+OO

2.19170E+00
2.16 67E+00
2 .I c(1 7l E+O00
2.202'0E+00
2_1 '00E+00
2. ,-f0E'00+
2.252',[E+00
2.2717,F+00
2. 29f7E+00
2.30(000+00
2.327E00

2.3409E +00
2 .'51 ,E+00
2.37050E+00
2.39'63E+00
2. 410 E+00
2.4;'089 +00
2.44417/0+00
2.46167E+00
2.47900E+00
2.4973' +00
2.'1467E+00
2. '31t7E+00
2. 4767E÷00
2.'64127+00
2. E91S0+00
2. 910U6+00
2.614E0E+00
2.0336,1E00
2 .49 3E, ,00
2.f65'3E±00
2.H98317L ,00
2.o 00'0o00
2.7!900E+00
2.73!3?K-CC
2.752(7F 6 00
2.77117E+00
2.78967E÷00
2.904006±00
2.02050E+00
2.93703E+00
2.654330+00
2.17167E-00
2.19617E000
2.90467E+00
2.921170-00
2.93850E+00
2.9050060+00
2.97210E*00
2.989000+00
3.005 13E+00
3.0226&3P+00
3.04117E+00
3.05110E+00
3.07100E+00
3.09233r+00
3.101.000+00
3.125330+00
3. 14267E+00
3.1509170±00
3.177500+00
3. 1940 00+ 00
3.221-3 E30+00
3.22003E+00
3.24f 170+ 00
3.26267E+00
3.28000E,00
3.29650E+00
3.31483E+00
3.33317E+00
3.34967E+00
3.36600E+00
3.38350E+00
3.40083E+00
3.41833E+00

9.'51 25E-01

OF. '40 01
9.-!.414F-01
9. 15 0 1
9..4.o-07
9.1 - '9F-01

9.0 0 2 -1 0I9. 25224E-

,4-,40CE-01

9. 2 -019.45H01
9.'E E IE 01
9.o42506-01
9. 1 ]El- 0
9. 46 - 01

9.59£019. 01190-01
9 .4070 01
9.549E0

9.34732E-01
9.'ý50 _lE-Ol1
9. 347'0 7-01
9.24216 01

I. 43E-019.34257£-01

+ ,40E60-01
9.33E01

E: 7E-01
O.41-'1E-01
9. 4010E-01

C.22E.- 01

9. 3_'9EE-01
9.32(43E-01

.32E-01
,.2 3 (960 01

7 3'64+0 1

9 . 7E:-0!

9.31429E-01.3 13 -01

o '40E019.23E01

9.o932 E-01

9. 01
9. -0UE-01

9.724E0

9..3A49E600

9.23;435F-01
9.3:0EF-01,9. '4 E-00

0'1 01

9 479E-01
9. i- -9-01
9. 01
9. 246'F-01
9. 01001
9.,-4 5E-O

-9.ý2231E-01

9.32401E-01
9. 2i17E-01

9. _21282-0i

9. '229LE-01
9.`3LL F-01

9.324E0

9. 01
9.4I07E-O 1
9.322092-01
9.318678E-01

9.3'231E2F-01
9.32259E.-01
9.3209!E-01

9.32903E-01

9.32177E-01
9.32012E-01
9.32228E-00
9. 321779-01
9.220290-01
9.32179E-01
9.219523-01
9. 31948E-00
9.21910E-01

9.3 1904E-00
9.317000-01

9.11653E-019.315040-01

9.ý14790-01
9. 31349E-01
9. 31352E-01

2.202'64E-0

-. 0 _

2.1+6 E-03
2.2C0192E-09-

2 .07IV'-0

2 .01N73E-O
2 .OE973]E-0O

2 .060,9`0E 0,

2.0'7768E-03
2. 076]06

2.0519E-0F•
2 . ("' 6 E-02

2 .(078-03

2 .102"E00
2 .0I294E-0F
2.0929E0
2.0795CE-02

2.13552E-0"
2.11,099E-0
2.1225•(E-03

2.11240E-0-
2.00953E-02
2.07;120E-09
2.071 65E-02
2.04129E-03
2.60623E-03

2 .0965E-03
2.0419(E-03

2.02209E-03
12. O:9(9E-03
1.99L55E-03_

1. '*5E-0 ' 0
1.94116-02
1.9+1969-0'

1.9029&E-03
1.925234-03
1.909590-03

1.999900-03
1.594960-03

1.8E9677E-03
1.90215E-03

I1.909760-03

I.E39985-03
1.017711-03
1.V660E7-03
1. 801217-03
1.8J9750-03
I.80672E-03
I.9921E-03

1.823155E-03
II . a6I 283-03
1.88217E-03

1.97180E-03
1.662429-03
1.91104E-03
1.94430E-03
1.03429E-03
1.72781E-03
1.91302E-03
1.36208E-03
1.791726E-03
1.79191E-03
1.770390-03
1.76172E-03
1.75310E-03
1.743703-03
1.734290-03
1.72718E-03
1.73757E-03
1.73470E-03
1.72601E-03
1.71655E-03
1.32077E-03
1.71932E-03
1.713041E-03
1.70312E-03
1.69734--03

1.69165E-03

1.609307-03

1.677590-03

1.66856E-03
2.659590E-03
1.651210-03
1.642710-03
1.634340-03
1.627110-03
0.622730-03
1.616200-03
1.609600-03
1.606560-03
1.599300-03

0.000000+O0
0. 00000F.,000.000:000+00

0.00000E000
0.0000010+0
O.0000C0+00
0.000006+00
0.00000E+10
0.00000E600

0.00C001+00
0.001000+00

0. 000 0 06±ý 000.OOCO.E+00

0.000000±O0
0.00000G0+0
0.000000+00
0.000000+00
0.000006.00
0.00000i+00
0.000000+00
0O,000000+00

0.00000E,00
0.00000E+00
0.00000F+00
0.00000K+00
0.000000-+00
0.00000E+00

0.00000E+00
0.00000E+00
0.00000E+00
0.00000E±00
O.00000+O0
0.000000too
0.00000F+00
0.000000.00
O.OO000E+O0
0.00000£+00

0.00000F+00
0.000000+00

O.O0000E ,00
0.00000E+00
0.00000E+00
0.00000F+00
0.00000E+00
O.OO00 0+O0
0.00000E+00
0.00000E+00
0.00000+E00

.0.00000E+00
0.00000E000
0.000000+00
0.0000 00+00
0.00000H+00
0.00000,+00
0.000006,00
0.00000E000
O.00000+O00
0. 00000E 00
0.00000£+00
0. 000000o 00

0.fO0000E+OG
0.00000+O01
0.000000+00
0.00000E+00
0.00000O01
0.00000E+00
0.00000E+00

0,00000E,00
0.00000E+00
0.00000E+00
0.00000' 00
0.00000E 10
0.O00000 00
0.00000E+000.000000+00

0,000001!00
0.00000E000
0.000000+00
0.000000O000,.0000 00-+00

0.000000+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000000+00
0.00000E+00
0.00000E000
0.00000E+00
0.00000E000
0.00000E+00

0,00000E+000.00000E+00
0.00000E000
0.00000E000
O.00000E+00

0.00000E000
0.00000E+00
0.00000E00
0.00000E+00
0.00000E+00

0.00000* 00
0.00000E+00

0.00000E+00
0.000000+00
0.000010E+00
0.00000E+00
0.001000+00
0.00000'+00
0.00000+O00
0.00000E+00
0.00000E+00
0.O00000E+00
0.00000E+00
0.00000E+00

0.00000E+00
0.O00 000E+100
0.00000E000
0.00000E+00
0.0009,00±00
0.0000E+00
0.000CO+00
0.000000+00
0.00000E+00
0. 00000E00
0.00000E+00
0.O00000.00
0.000000±00
0.00000E+00
0.00000E+00
0O.00000E00
0.000000+00
0.00000E+00
0.00000E0+0
O.000000+00
0.00000E000
0.00000E+00
0.O00000+,00
0.00000E000
0.00000+.00
D.000000+00
0.000006+06
.00000E+00

0.00000E+00
0.000OOE-+Oo
0.00000F+00
0.0006OE+00

0.00000E000
0.000000+00

0.00000E±00
0.00000E+00

0.00000E+00
0.00000E+90
0.00000E+00

0.00000E,00
0.00000E,00
0.000900E00
O.00000E'+00
0.00000E*00
0.000000+00

0.00000E+00
0. 00000E+00
0.0000OE400
0. 00000F0400
0,000006+00
O.00000+O0
O.00000E+00
0.00000+00
0.000006O00
0.000006+00
0.00000E+00
0.00000E+O0
0.00000' 00
0.000000E600
0.00000E+00
0.00000±.00
0.000000+00
0.000006400
0.00000E000
0.00000E+00
0.00000E+00
O.00000E+00
0.00000E+00
0.00000E+00

0.00000E+00
0.00000E+00

0.09000OE+00
0.00000E+O0

0.0000OE+00
0.000000+00

9.00000E+00
0.00000EO00
0.00000+O00

0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E000

0.00000±E00
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198 L. '80O0E-01 3.43F:878.00 9. 8 8 01 0 . 59.977-03 0.0000(E+00 O. 000008.00
199 8.27678-01 3.452178+00 9. 13899-01 1. (1182-03 1.00000O+00 0.00000±+00
200 8 '.t'E-00 3.4 1980±+00 9. 01 1.092'3E-03 C.000008+O0 0.000008+300
20 S. - 3.48E(0E+00 91 1 01 .590 :81-03 0.O00000E00 0. 00000200

202 9. C41r88- 3.5(33i:3. 00 9. 01 05-0i 2 -03 _.00100(8> 00 O.0000CE+00
203 9. 1778 0E-0i 3.,200Eý00 9.3 1 T-01 I .5 -23 0. 500008*00 0.002000±30
284 9.81088E-01 3.539172±00 -12C. E-01 5.058,18E-03 0.000008±00 0.00000F,00
205 8.03408-01 3.5954678±00 9. 1 I818 88 •- - '8-03 0. 000008+00 0. 000008. 00
206 9. 434 .2-01 3.571172+00 0-. -3 0 0000008 0. 00000K 800

207 8. 10060-01 3. 8t8502± 00 9.- U-01 57)299-0+3 0. 00000y+00 0.00000E+00
208 9. 130938-01 3.80(502+00 0I 'OE-0i 1 '64E,03 0 000008+00 0.000001±00
209 C.033588-01 3.624172+00 9.: 95.-01 1 8438E-03 0 000002E00 0.000008+O0
210 1.9,795U-01 3.(41872+00 +.3098E-01 8-0 00000.8±00 0.00000E+00
211 9.35330E-01 3.25837E+00 9± 09 -1 1.5 E-03 07 0.000000:+00 O.00000E+00

212 S.0138 08-00 3.88332E+00 9.+10 E-01 5572E-03 0.00000E+00 0.00000E+00
213 9.018218-00 3.883838+00 9.30882E-0 . 0 0.000002+00 0.00000E+O0

214 9.7f, 32-01 3.:35';7+00 E-08 0 0 .00000±+00 0.000008+00
215 9.314S00-01 3.739008E00 9. 0898E-01 1 .'52 E- 0 0 000008+00 0.000008.00
216 9.24309E0-01 3.757002±00 +.06-0i 0 .1 0A9 (F-03 O .00000E+00 0.000008400
i7 1.5998:1E-01 3.774 ±E+00 . 309978-01 7.84101 -03 0.008OO8(0 0.00000U±00

.24758E-01 3. 79-508±00 + 1"0'48 00 1'4099-03 0.000008i00 0.000008±00

2 .0305(8-01 3 .518 8l00 9' 03(901-01 1.519938-03 0.000000±00 0.00000E+00
220 9.288828-01 3 8.8• ±00 ..- 08&08-0i I 613i8ll-03 0.00000E+00 0.000008+00
221 .244-01 37 4f.II 00 9.'3 0 0 17.0884 91F-03 0.000008±00 0.000000+00
M '.24128-01 3.884008+00 9.-08" F-01 I 0E-03 0.00000E+00 0.00000E+00

223 S.598038-01 3.:88•5E+00 9.'0C'.+8E-01 I.1 .188-03 0.00800E+00 O.O00005+O0
224 9.54579£-01 3.9998±00 9q3'±58901 78i-03 0.00308E+00 0.00000E800
22' + .0CS585-01 3. 91!0(l+00 +.009"FG 0 1 1.0!!302-03 0.00500+E00 0.00800E+00
226 9.4508;6E-01 3.9 .33E000 + .10831E-01 1.I0 618-03 0.000000E00 0.00000E+00
227 9.37493E-01 3.953 8 +0 0fl + 31081 901 1 .49942E-03 0.00000800 0.00008E+00
228 9.4 0302-01 3 972138£ 00 '2140E-0 0 1 494748-03 0.0000018+00 0.000008+00
029 9.4(8'29E00 3.988508.00 .3 1818-01 1.408688-03 0.000001. 00 O.000008+00
230 9.438 E"- 00 4. 008b3+00 . '3121(E-01 0.4840 88-03 0.00000E+00 0.000cOE+00
2-1 8. 9(140E-00 4 •.00433F+00 I.3082E801 .480028E-03 0.000000E00 0.00000E+O0
232 9.8 908E-01 4.04027E+00 9.041228-01 1.490250-03 0.00000+E00 0.00000E+00
233 9.74'990 01 4.058008±00 41!E-01 1.400(2E-03 0.00000-E'00 0.00000E+00
234 8. 88C0E-01 4.07723E+00 9. 13488-01 1.49050E-00 0.00000±E00 0.00000E000
230 9.307@9E-01 4.093038±00 9. ± 408-01 0.48~089-03 0.000009200 0.0000E+00
236 9.20489E-01 4.109378+00 9 32 99 1 01 1.47'478-03 0.000008±00 0.000000±00
237 9 E(6 8£-01 4.12878+00 + 312 9-01 1.472308-03 0.000008+OO 0.00000±+00
230 9.9'59F6-01 4.145070E00 9.31i48 01 1.489592-03 0.000008+00 0.00000£+00
239 9. 2E018-01 4.18323F"00 +.31I'1.-01 2.49406E-03 0.000008±00 0.00000E÷00
240 9. --'7- 01 4.100830!00 9.3 1' 80 01 0.47974E-03 0.OO000E+00 0.000008±00
241 9.8 121E-01 4.19917±E00 .1748 F01 10.47062E-03 0.000008E00 0.00000E+00
242 9 0+144 900 4.20835E000 9.s178±8-08 0.489728-03 0.00000E+00 0.00000E+00
243 9.554018-01 4.2330±00 021608-08 1 0.488002-03 0.000000E00 0.OOO000E±0
244 9.26082-08 4.350 38E00 9.518408-01 1.480972-03 0.000008±00 0.O000008
240 9.259552-00 4.267831+00 '.£188-01 1.400142-03 0.000008±00 0.00000±+00
246 8.410048-01 4 ±041708+00 00 1.449868-03 0.000008E00 0.000008±00
247 9.299109-01 4. 00878±00 9.31 f00 1.444800-03 0.000002+00 0.000007+00
249 9.961948-01 4 '19008+00 91288801 1.440938-03 0.000008+00 0.000008+00
249 9.024132-01 4.3(00800 9 1'48 01 0.442018-03 0.000008±00 0.000000+00
200 9.435462-01 4.5 013E800 9.079E-01 1.437478-02 0.000000±00 0.000008±00
242 9.10C558-01 4.379 0000 9. 17878-01 0.434209-03 0.000002±00 0.00000E+00

202 9.598088£-00 4.90 08±00 9.'01•98-01 1.432787-03 0.000008+00 0.000008±00
203 9.164708:-01 4. 40783+00 9. 30'.E-01 1.42644E-03 0.000008±00 0.000008+00
204 9..8308E-01 4 42 1/£+00 9 .0 1i8-05 1.422768-03 0.00000E+00 0.00000E+00
205 9.900 90 -01 44' '07 ±00 9.31.7708-501 I - 42+ -8E03 8.1000[+ 00 0. 002000+ 00
206 9. 46913-01 4 45917E±00 9. 7-01 1.4103-03 0.000008±+ 00 0.00000E+00
207 9.406933-00 4.419 •38 00 9.319538-00 1.411 - 0000000 0. 000002 00
250 9.25512-20 4. 49847E"0 9.28428-01 1.407451E-02 3.008' 00 2O.0OOO2 -00
2509 9.4678.0E-01 4.-51831-00 9.319(0E-01 1.403168-03 0.00008E+00 0.000002±00
260 9.010848-01 4 .42 3,6 00 9.32 707E-01 I.402815-03 0.00002E0OO O.0000000
261 9.46954E-01 4 .62' 05.00 9.318398-01 1.398611-3 0.000O00+00 0.00000±+00
262 9.662018-01 4.580508e00 9.31970I-00 1.399484-03 0.000O008±0 0.000002+00
263 9.099698-01 4.590178E00 9.35887E-01 1.39616E-03 0.000008+00 0.000000E00
264 9.307930-01 4.614687+00 9.3I101-00 0.3913900 0 000008>00 0.800008±00
205 9.4504882-00 4032118.00 9.31753U-00 1.347008-0 0.000008±0O 0.000008+00
260 9.6209-F-02 4.84950£000 9.32:078-001 1.4300-03 0.00000E±00 0.00000±+00
267 9.178318-01 4.666838E00 9. 203_ 001 1 .3912302-03 0.000008-00 0.000008±00
268 9.64 320122-00 1.377098-03 0.00000800 0.00000.400

.269 9.394308-21 4.703050+00 9. 2042 0-E 1.372210-03 0.000008,00 0.00000E+00
270 9.4988010-01 4.720008+00 9 .21161 E-00 1.387028-03 O.O0000E3 00 0 .010008.00
271 9.260928-01 4.739079200 9.720483E-00 I .3P3781-03 0.000008E00 0.00000E+00
272 9.224118I-01 4.750667E+00 9.2048-01 1.38920E-03 0.00000E+00 0.00000E+00
273 9.246749-01 4.773517F00 9. 2021 -01 1.39464E-03 0.000008E00 0.00000±E00
274 9.41158E-01 4.790508+00 9.320'49-01 1.349878-03 0.000002±00 0.000008±00
275 9.95978E-00 4.80700E800 9 32103E-01 1.34503E-03 0.000000±00 0.000002+00

276 9.370748-00 4.824338+00 9. 20718-00 1.343728i-03 0.000000±+00 0.000008±00
277 -9.14270E-01 4.84187E+00 9 32006E-01 1.340400-03 0.00000±E00 0.00000E200
278 9.087548-01 4.897338+00 9.22028-01 1.339022-03 0.000008.00 0.000008±00
279 9.030090-01 4.00837E+00 9 '12013-01 1.338090-03 0.000008-00 0.000002±00
290 9.3881(£-01 4.689300E00 9.325'1 -01 1.33349E-03 0.000000±00 0.00000E8O0
201 9.43208Z-01 4.9121703 00 9 .32185-01 I.32931E-03 0.00000r+00 0.000008±00
282 9.200218-01 4.93233±+00 9 .2118E-01 0.32026E-03 0.000008±00 0.000008+00
293 9.267018-01 4.910678+00 9 21028-00 1.320678-03 0.000000±00 0.00000.+00
274 9.002118-01 ." 4.969208±00 9.32909E-01 1..320383-03 0.000008+00 0.00000E+00
289 9.014432-01 4.986338±00 9.318+08-00 1.320-7E-03 0.00000L+00 0.000002+00
286 9.01616E-01 0.002838+00 9.317848-01 0.320228-03 0.O00000±00 0.000008±00
287 9.419798-01 0.02033E+00 9.1810E-01 0.31607E-03 0.00000E+00 0.000000+00
208 9.358638-01 0.03707E+00 9.1824E-01 1.31548E-03 0.000000E00 0.000008±00
289 9.17047E-01 4.00600±E00 9.317348-0 1 .308972-03 O.O000008±0 0.00000+*00
290 9.29271E-01 5.07230E+00 9 317408E-00 .304348-03 0.00000E+00 0.00000E+00
290 9.589202-01 4.08853E.00 9.318398-01 1.30322.-03 0.000008±00 0.000008O0
292 9.6020189-01 4.100333E00 9.319588-01 1.30411E-03 0.000080.00 0.000008+00
293 9.267098-01 4.023670E00 9.31940E-01 1.299754-03 0.000008+00 0.00000E+00
294 9.096288-01 5.14017E800 9.318(08-01 1.297748-03 0.00000E+00 0.000008+00
295 9.30354E-01 5.006678E00 9.30882E-01 1.29332E-03 0.000008E00 0.00000±+00
296 9.45246E-01 0.07400E800 9.319&00-01 1.28973F-03 0.000008E00 0.00000±O00
297 8.993998-00 0.091508±00 9.31781E-01 2.289992-03 0.000000E00 0.00000E+00
298 9.42083E-01 5.20803E+00 9.31828E-01 1.28610E-03 0o.0000Et00 0.00000E±00
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299 9.3!882E-01 5.22533E,00 9.31826E-01 1.28176E-03 O.00000E+cO 0.00000E-00
300 9.33 684E-01 5.24367E+00 9.31825E-O1 1.27745E-03 O.00000F400 0. 00000GE00
301 9.54073E-01 5.26017E+00 9.31900E0-01 1.27534E-03 0.O00000E+00 0.00000E+00
302 9.463610E-0 5.227833•0O0 9.31946E-_01 1.27200_-03 .O00000EO00 0.00000F-00
303 9.156835E-01 5.29400E00 9.32031E-01 1.27046•-03 0. 00000E00 C.0C0OOK, 00

KENO MESSAGE NUMBER K65-123 EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.
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LWT ANALYSIS; EXXON 15X15(W) ASSEMBLY; WATER IN GAP

L.FETIME = 1.0I;60E-04 , OR - 3.16(87E-07 GENERATION TIME = 3.72912E-05 i OR - 9.47620R-08
NU BAR = 2.43654'E00 * OR - 9.54075E-05 AVERAGE FISSION GROUP a 2.24639E+01 , OR - 5.71157E-03

ENERGY(EVV) 0 THE AVERAGE LETHARGY CAUSING FISSION = 1.62849E-01 + OR - 7.87513E-04

NO. OF INITIAL
GENERATIONS AVERAGE 67 PER CENT

SKIPPED K-EFFECTIVE DEVIATION CONFIDENCE INTERVAL

3 0.93197 t OR - 0.00127 0.93070 TO 0.93324

4 0.93200 + OR - 0.00128 0.93072 TO 0,93328

5 0.93197 OR - 0.00128 0.93069 TO 0.93325

6 0.93191 + OR - 0.00128 0.93063 TO 0.93320

7 0.93188 + OR - 0.00129 0.93059 TO 0.93317

8 0.93174 , OR - 0.00128 0.93046 TO 0.93303

9 0.93177 + OR - 0.00129 0.93048 TO 0.93306

10 0.93174 OR - 0.00129 0.93045 TO 0.93303

11 0,93154 OR - 0.00128 0.93026 TO 0.93283

12 0.93157 , OR - 0.00129 0.93028 TO 0.93286

17 0.93146 + OR - 0.00130 0.93016 TO 0.93276

22 0.93138 + OR - 0.00131 0.93007 TO 0.93268

27 0.93150 + OR - 0.00132 0.93017 TO 0.93282

32 0.93134 OR - 0.00134 0.92999 TO 0,93268

37 0.93127 + OR - 0.00137 0.92990 TO 0.93263

42 0.93133 + OR - 0.00137 0.92996 TO 0.93270

47 0.93101 4 OR - 0.00137 0.92964 TO 0.93238

52 0.93107 + OR - 0.00139 0.92968 TO 0.93246

57 0.93092 + OR - 0.00140 0.92952 TO 0.93232

62 0.93092 + OR - 0.00142 0.92949 TO 0.93234

67 0.93002 + OR - 0.00141 0.92941 TO 0.93223

72 0.93084 OR - 0.00144 0.92940 TO 0.93227

77 0.93077 4 OR - 0.00146 0.92932 TO 0.93223

02 0.93094 . OR - 0.00148 0.92945 TO 0.93242

87 0.930E4 OR - 0.00150 0.92914 TO 0.93214

92 ,.93-R3 O9 - 5, i 0. 9293: TO 0.93234

95 PER CENT
CONFIDENCE INTERVAL

0.92942 TO 0.93452

0.92945 TO 0.93455

0.92941 TO 0.93453

0.92934 TO 0.93448

0.92931 TO 0.93446

0.92917 TO 0.93431

0.92919 TO 0.93435

0.92915 TO 0.93433

0.92898 TO 0.93411

0.92900 TO 0.93414

0.92885 TO 0.93406

0.92876 TO 0.93399

0.92885 TO 0.93414

0.92865 TO 0.93402

0.92854 TO 0.93400

0.92958 TO 0.93408

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

C.92765 TO 0.93364

-. 92780 TO 0.93386

99 PER CENT
CONFIDENCE INTERVAL

0.92815 TO 0.93579

0.92817 TO 0.93583

0.92812 TO 0.93581

0.92806 TO 0.93570

0.92802 TO 0.93575

0,92789 TO 0.93560

0.92790 TO 0.93564

0.92786 TO 0.93562

0.92770 TO 0.93539

0.92771 TO 0.93543

0.92755 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

0.92671 TO 0.93512

0.92665 TO 0.93518

0.92659 TO 0.93505

0.92653 TO 0.93514

0.92640 TO 0.93514

0.92649 TO 0.93538

0.92615 TO 0.93513

0.92128 TO 0.93537

NUMBER OF
HISTORIES

300000

299000

298000

297000

296000

295000

294000

293000

292000

291000

286010

281000

276000

271000

266000

261000

256000

251000

246000

241000

236000

231000D

226000

221000

216000

22--03
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LWT ANALYSIS; EXXON 15X15(WM ASSEMBLY; WATER IN GAP

NO. OF INITIAL
GENERATIONS

SHIPPED

97

1C7

112

117

122

127

132

137

142

147

152

157

162

167

172

177

182

i87

192

197

202

207

212

217

222

227

AVERAGE
K-EFFECTIV

0,93060

0,93041

0.93047

0.93018

0.93012

0.93026

0.93045

0.93053

0.93083

0.93107

0.93162

0.93172

0.93120

0893169

0.93177

0.93167

0.93221

0.93194

0.93219

0.93251

0.93328

0.93337

0.93355

0.93485

0.93462

0.93524

0.93489

" 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

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

- 0.00155 0.92906 TO 0.93215

* 0.00156 0.92805 TO 0.93197

- 0.00159 0.92887 TO 0.93206

- 0.00161 0.92957 TO 0.93179

- 0.00158 0.92854 TO 0.93170

- 0.0056 0.92870 TO 0,93182

- 0.00159 0.92886 TO 0,93204

- 0.00161 0.92892 TO 0.93213

- 0.00164 0.92908 TO 0.93247

- 0.00168 0.92940 TO 0.93275

- 0.0017M 0.92992 TO 0.93331

- 0.50573 0.92999 TO 0.93344

- 0.00172 0.92948 TO 0.93291

- 0.00173 0.92996 TO 0.93342

- 0.00179 0.92990 TO 0.93356

- 0.00185 0.92982 TO 0.93352

- 0.00187 0.93034 TO 0.93408

- 0.00190 0.93004 TO 0.93384

- 0.00195 0.93023 TO 0.93414

- 0.00204 0.93048 TO 0.93455

- 0.00210 0.93118 TO 0.93538

- 0.00210 0.93127 TO 0.93547

- 0.00215 0.93140 TO 0.93570

- 0.00216 0.93268 TO 0.93701

- 0.00218 0.93244 TO 0.93679

- 0.00228 0.93296 TO 0.93752

- 0.00235 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

0.92776 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
CONFIDENCE INTERVAL

0.92596 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

0.92605 TO 0.93634

0.92650 TO 0.93689

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

0.92710 TO 0.94000

0.92836 TO 0.94133

0.92808 TO 0.94115

0.92841 TO 0.94207

0.92783 TO 0.94t96

NUMBER OF
HISTORIES

206000

201000

196000

199000

186000

081000

176000

171000

166000

161000

156000

155000

146000

141000

136000

131000

126000

121000

116000

11i000

106000

101000

96000

91000

86000

81000

76000
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LWT ANALYSIS; EXXON I5X15(W) ASSEMBLY; W4ATER IN GAP

NO. OF INITIAL
GENERATONS AVERAGE 67 PER CENT

SKIPPED K-EFFECTIVE DEVIATION CONFIDENCE INTERVAL

232 0.93405 4 OR - 0.00238 0.93227 TO 0.93703

237 0.93471 + OR - 0.00246 0.93225 TO 0.93707

242 0.93309 , OR - 0.00244 0.930C5 TO 0.93553

247 0.93302 , OR - 0.00261 0.93041 TO 0.93563

252 0.9330"7 + OR - 0.00265 0.93042 TO 0.93572

257 0.93274 OR -- 0.00284 0.92990 TO 0.93558

262 0.93241 OR - 0.00291 0.92950 TO 0.93532

267 0.93216 + OR - 0.00310 0.92906 TO 0.93525

272 0.93188 + OR - 0.00353 0.92835 TO 0.93541

277 0.93124 . OR - 0.00399 0.92724 TO 0.93523

282 0.93083 + OR - 0.00450 0.92632 TO 0.93533

287 0.93596 + OR - 0.00470 0.93126 TO 0.94066

292 0.93396 OR - 0.00537 0.92809 TO 0.93933

297 0.94382 4 OR - 0.00437 0.93945 TO 0.94B20

95 PER CENT
CONFIDENCE INTERVAL

0.92989 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

0.92G60 TO 0.93822

0.92597 TO 0.93835

0.92483 TO 0.93894

0.92325 TO 0.93922

0.92102 TO 0.93983

0.92656 TO 0.94536

0.92322 TO 0.94470

0.93508 TO 0.95257

99 PER CENT NUMBER OF
CONFIDENCE INTERVAL, HISTORIES

0.92751 TO 0.94178

0.92733 TO 0.94208

0.92577 TO 0.94040

0.92520 TO 0.94084

0.92513 TO 0.94101

0.92423 TO 0.94125

0.92369 TO 0.941.13

0.92287 TO 0.94144

0.92130 TO 0.94246

0.91926 TO 0.94321

0,91732 TO 0.94433

0.92186 TO 0.95005

0.91705 TO 0.95007

0.93070 TO 0.95694

71000

66000

61000

56000

51000

06000

41000

36000

31000

26000

21000

i6000

11000

6000
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LNT ANALYSIS; EXXON 15015(N) ASSEMBLY; WATER IN GAP

PLOT OF' AVERAGE R-EFFECTIVE BY GENERATION RUN.
TWO LINE REPRESENTS K-EFF = 0.9320 +OR - 0.0013 WHICN OCCURS FO0R 303 GENERATIONS RUN.

0.9233 0.9354 S.947R
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! ~II
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I I S
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I I
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I I
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100+
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200

205

210i

215 +

220 +

220

230 +

235+

240 +

245

250

255 +

260

265

2"10 +
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290
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..WT ANALYSIS; EXXON 15XI5W ASSEMBLY; WATER IN GAP

GROUP FISSION UN1T REGION FISSIONS PERCENT
F.RACTION DEVIATION

I 0.S044 4.32382T-23 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 0.0026 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 0.1196

10 0.0167 6.25759E-03 0.5651

11 0.0140 1,30250E-02 0.5315

12 0.0184 i.71878E-02 0.6059

13 0.0170 1.58165E-02 0.6547

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 2.972482-03 i.6548

18 0.0042 3.95071E-03 1.9001

19 0.005] 4.79233E-03 1.2874

20 0.0216 2.01376E-02 0.8603

21 0.0119 1.10782E-02 1.2904

22 0.0289 2,69181E-02 0.9346

23 0.1036 9.65919E-02 0.4601

24 0.2115 5.97140E-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 U.6982

SYSTEM TOTAL, = 9.3:971E-01 0.1366

ELAPSED TIME 5.29483 MINUTES

RANDOM NUMBER= 9A242D7225

ABSORPTIONS PERCENT
DEVIATION

2.31596E-03 1.7429

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

7.24848E-03 0.4245

1.12585E-02 0.4242

1.73420E-02 0.4456

2.80004E-02 0.4400

2.98291E-02 0.5484

2.97315E-02 0.5618

4.23690E-02 0.5109

8.78912E-03 0.8033

5.29241E-03 0.8411

3.72679E-03 1.1017

3.84560E-03 1.2468

6.01308E-03 0.8243

2.36640E-02 0.5959

1.04705E-02 0.9036

2.43475E-02 0.6607

9.35088E-02 0.3275

1.90608E-01 0.5993

1.63260E-01 0.2228

2.00770E-01 0.2291.

6.74562E-02 0.4170

1.001531-0O 0.0446

SKIPPING 3 GENERATIONS

LEAKAGE PERCENT
DEVIATION

9.65822E-06 57.6063

0.00000E.00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

O.000O0EtOO 0.0000

O.000000E+0 0.0000

0.00000±E00 0.0000

0.00000E+00 0.0000

C.0G000E.00 0.0000

0.000000E00 0.0000

0.00000E+00 0.0000

0.000OE+00 0.0000

1.00000E+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.O0000E+00 0.0000

0.00000Eý00 0.0000

0.O00080+00 0.0000

0.0000E0+00 010000

0.OOOOE+00 0.0000

0.00000El00 0.0000

8.62806E-07 100.0000

1.58655E-06 100.0000

0.00000E+00 0.0000

1.21076E-05 48.1945
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LWT ANALYSIS; EXXON 15XI5[W) ASSEMBLY; WATER IN GAP

0.8694 To 0.8820
0.8820 TO 0.6947
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
0.8820
0.8947
0.9073
0,9200
0,9326
0.9453
0.9579
0.9706
0.9832
0.9959

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

FREQUENCY FOR GENERATIONS 4 TO 303

FREQUENCY FOR GENERATIONS 79 TO 303

FREQUEN'CY FOR GENERATIONS 154 TO 303
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
0.0579 TO 0.9706
0.9706 TO 0.9832
0.9832 TO 0.9959
0.9959 TO 1.0085

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
0.9832 TO 0.9959
0.9959 TO 1.0085

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 - 95/03/29 - 09:06:37
MODULE CSAS25 WILL BE CALLED

LWT ANALYSIS; W17x17 OFA ASSEMBLY; NO WATER IN GAP
27GROUPNDF4 LATTICECELL
UO2 1 0.95 293.0 92235 3.5 92238 96.5 END
ZR 2 0.0 293.0 END
H20 3 1.000 293.0 END
AL 4 1 0 293.0 END
S5304 5 1.0 293.0 END
PB 6 1.0 293.0 END
H20 7 1.0 293.0 END
H20 8 1.OE-20 293.0 END -"
H20 9 1.0E-20 293.0 END
END COMP
SQUAREPITCH 1.2598 0.7844 1 3 0.9144 2 0.8002 9 END
LWT ANALYSIS; WI7x 7 OFA ASSEMBLY; NO WATER IN GAP
READ PARAM4 RUN=YES PLT=NO TME=5000 GEN=303 RND= NPG=I000 END PARAM
READ GEOM
UNIT I
COM='FUEL PIN CELL - WITH H20'
CYLINDER 1 1 0.3922 2P182.88
CYLINDER 9 1 0.4001 2P182.98
CYLINDER 2 1 0.4572 2P182.80
CUBOOD 3 1 4P0.6299 2P182.88
UNIT 2
COM. ='WATER ROD CELL - WITH H201
CYLINDER 3 1 0.5715 2P182.88
CYLINDER 2 1 0.6121 2P182.88
CUEOID 3 1 4P0.6299 2PI82.88
GLOBAL UNIT 9
ARPRAY 1 -10.70E3 -10.7083 -182.88
CUBOID 3 1 4P 27.2776 2P182.88
CYLINDER 4 1 16.000 20182.86
CYLINDER 3 1 16.9863 2P182.68
CYLINDER 5 1 18.8'13 2P182.88
CYLINDER 6 1 33.4963 20P82.09"
CYLINDER 5 1 36.5443 2P182.e8
CYLINDER 7 1 49.2443 2P182.?.8
CYLINDER 5 1 49.8539 212.48 -192.18
CYLINDER 6 1 49.8539 212.48 -199.78
CYLINDER 5 1 49.8539 212.48 -208.67
CUBOID 8 1 4081.0000 243.00 -240.00
END GEOM
READ ARRAY
ARADi NUX=A 7 NUY=7 NUZ=1 FILL

34R1I
501 2 281 2 281 2 591

381 2 991 2 3R 5

1781

2R1 2 291 2 291 2 201 2 241 2 2R117RI

2R1 2 2R0 2 2R1 2 2Ri 2 2R1 2 2R1
34RI

2R1 2 2R1 2 2R9 2 2R0 2 2R1 2 2RI
1781

3R1 2 9RI 2 3RI
5RI 2 2R1 2 2R9 2 5R1

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

SECONDARY MODULE 000008 HAS BEEN CALLED.

MODULE 0000C8 IS FINISHED. COMPLETION CODE .0. CPU TIME USED 1.26 (SECONDSI.

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 010009 IS FINISHED. COMPLETION CODE 0. CIPU-TIME USED 607.64 (SECONDS).

MODULE CSAS25 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 626.15 (SECONDS).
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QCCCCCCCCCC CSSSSSSSSSSS
CCCCccccccCC SSssSSSSSSSSSS
CQ CC CC SS

CQ Sýý
CQ SSSSSS CCSS
CQ SSSSSSSSSSS
cc: ss

CC cc SS SS
c: ,:cccccccCCc SSSSSSSSssCSS

.Cccccccccc SSSSSsSSSSs

fSSSSSSSSss ccccccccccc
3CýSSSSSSSSSs ccccccccccccc
sý3 SS cc cc
s ý cc

S S2 cc

SCCSSSS SS CC

S SSSSSSSSSS CCCCCCCCCCCCC

I SSCSSSSSS CCCCCCCCCCC

0000000 7777777777777
050000000 777777777771

DO 00 77 77
00 00 77
00 00 77
00 00 77
00 00 77
00 00 77
00 00 77

DO 00 77
000000000 77
0000000 77

0000000 99999999999
000000000 9999999999999
S0 00 99 99

779 00 99 99
00 50 99 99
00 00 9999999999999
C0 00 999999999999
00 50 99
00 00 99

00 00 99
000000000 9999999999999
0000000 999999999999

November 2007

AAAAAAAAA fSSSSSSSSSS
AAAAAAAAAA :'

9
SSS SSSSS

AA AA SS
AA AA SS
AA AA SS
AAAAAAAAAAAAA 5S` SSSSSS
AA•AAAAAAAAA 8SSSSSSSSSSSS

AA AA SS
AA AA SS
AA AA SS SS
AA AA SSSSSSSSSSSSS
AA AA SSSSSSSSSS

AkAAAAAAA LL
AAAAAAAAAAA IL

AA AA LL
AA AA LL
AA ASA U
AAAAAAAAAAAAA LL
AAAAAAAAAAAAA LL
AA AA LL
AA AA LL
AA AA 11
AA AA LLLLLLLLLLLL
AA AA LLLLL:.LLLLLLI

// 22222222222
// 2222222222222

// 22 22
// 22

// 22
// 22

// 22
// 22

// 22
// 22

// 2222222222222
// 2222222222222

22222222222
2222222222222

S: 22 22
22

: 22
22

22
22

. 22
: 22

2222222222222
2222222222222

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

EEEEEEEES EEEE
EEEEEEEESEE E
EE
EE
EE
EEEEEEEEE
EEE5EEEEE
EE
EE
EE
EEEEEEEEEEEEE
EEEEEEEEEEEEE

33333333333
333333333333
33 33

"3
33

333
333

33
33

33 33
3333333333333

33333333333

77777717777777
777777777777
77 77

77
77

77
77

77
77

77
77
77

5555555555555
5555 55 5 55 555 B
55

55
55 5

5555555555555
55l51595 55556

PPPPPPPPPPPP' CCCCCCCCCCC
ppppppPPPppP CCCCCCCCCCCCC
PP PP CC CC
pp pp CC
pp pp CC
PPPPPPPPPPPPP CC
pppppPPpPPp CC
PP CC

pp cc
PP CC CC
2P CCCCCCCCCCCCC
PP CCCCCCCCCCC

// 99999999999 98898898998
// 9999999999999 9988888888898

1/ 99 99 86 98
// 99 95 88 98

// 99 99 88 98
// 9999999999999 886888808888

// 999999999999 88888888988"
// 99, 99 88

// 99 88 88
//99 88 88

// 9999999999999 8888888888888
// 999999999999 88888888888

ii 6666866666866
CII 86666666666666

* 78 66

ii 66
61 6686866666666
81 66668666666666
!I7 66 68

* . 1 66 66
iIC 66 66

12171111 6666666666666
188118l2 66666666666
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SSSSSSSSSSS
SsSSSSSSSSSSSS
S5 SS

Ss
SýS

S SS S S SSSSS
oSSSSSSSSSSSS

SS
SS

SS Ss
SS SsSSSSSSSSSS

SSSSSSSSSSS

CCCCCCC CCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCCCCCCCCCC

CCCCCCCCCCC

AAAAAAAAA
AhAAAAAAA/

AA AA
AA AA
AA AA
AAAAAAAAAAAAA
AASAS4kAAAAAA
AA AA
AA AA
AA AA
AA AA
AA AA

TLL

LL
Lb

L'

LLLLLILLLLLLI.L
LLLLLLLLLLLLL

EEEEEEEEEEEEE
EEEEEEEEEEEEE
EE
EE

EE
EEEEEEEEE
EEEEEEEEE
FEE

1EEEEEEEEEEEEE
EEEEEEEIEEEEEE

PPPPPPPPPPPP
FPPPP PPPPPPPPP
FP PP
pp pp
PP pp

-- -- -- -- - pp p p p ppp
------------ ppppppppppppFPPFPPPPPPPPP

PP
pp
Pp

pp
pp

CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCCCCCC CCC

CCCCCC CCCCC

PROGRAM VFRIFICATION 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: 07/23/98

"' TIME OF EXECUTION: 09:27:16
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LWT ANALYSIS; W0RXI7 OFA ASSEMBLY; NO WATER IN GAP

PROBLEM PARAMETERS**

LIB 27GROUPNDF4 LIBRARY
MEX 9 MIXTURES
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 I MIXTURE NO.
VF 0.9500 VOLUME FRACTION
ROTH 10.9600 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP I 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

92000 1.00 ATOM/MOLECULE
92235 3,500 WT
92238 96,500 WT%

8016 2.00 ATOMS/MOLECULE
END

SC ZR STANDARD COMPOSITION
MX 2 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 6.4900 TIHEORETICAL DENSITY
NEL 1 NO, ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

40000 1.00 ATOM/MOLECULE
END

SC 020 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

100i 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

SC AL STANDARD COMPOSITION
MX 4 MIXTURE NO.
VPF I.0000 VOLUME FRACTION E
ROTH 2.7020 THEORETICAL DENSITY

NEL I NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

13127 1.00 ATOM/MOLECULE
END

SC SS304 STANDARD COMPOSITTON
MX 5 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 7,9200 THEORETICAL DENSITY
NEL 4 NO. ELEMENTS
OCP 0 0/1 MIXTURE/COMPOUND
TEMP 093.0 DEO KELVIN

;.14304 19.000 WT
25055 2.000 WT%
06304 69.500 WT
08304 9.500 WT

1

END

SC PS STANDARD COMPOSITION
MX 6 MIXTURE NO.
VF 1,0050 VOLUME FRACTION
ROTH 11,3440 THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP I 0/I MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

02000 1.00 ATOM/MOLECULE
END

SC H20 STANDARD COMPOSITION
MX 7 MIXTURE NO.
Vp 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 H20 STANDARD COMPOSITION
MX 8 MIXTURE NO.
VF 0.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
lOP 1 0/1 MIXTURE/COMPOUND
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TEMP 293.0 DEG KELVIN
1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

SC H20 STANDARD COMPOSTION
MX 9 MIXTURE NO.
VF 0.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP I 0/I MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

0001 2.00 ATOMS/MOLECULE
80iB 1.00 ATOM/MOLECULE

END

.... PROBLEM GEOMETRY ."..

CTP SQUAREPITCH CELL TYPE
PITCH 1.259B CM CENTER TO CENTER SPACING
FUELOD 0.7844 CM FUEL DIAMETER OR SLAB THICKNESS
MFUEL I MIXTURE NO. OF FUEL
MMOD 3 MIXTURE NO. OF MODERATOR
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 I IS FUEL
ZONE 2 IS GAP
ZONE 3 IS CLAD
ZONE 4 IS MOD

November 2007
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*LWT ANALYSIS; WNI7X7 OFA ASSEMBLY; NO WATER IN GAP

DATA LIBRARY INFORMATION. . .

UNIT VOLUME
NUMBER DATA SET NAME NAME UNIT FUNCTION

89 G:\scale43\DATALIB\FTB9FO01 STANDARD COMPOSITION LIBRARY

82 G:\scale43\DATALIB\FTB2FSII CROSS SECTION LIBRARY

11 D:\PROJECTS\BU85-C-l\pwrfin02\l7NXIM\FTIIFO0 SHORT CROSS SECTION LIBRARY

90 D:\PROJECTS\BU85-C-I\pwrfinS2\!7NXiM\FT90SFE INPUT DATA DIRECT ACCESS

** STANDARD COMPOSITION LIBRARY DATA

UNIT NUMBER 89

DATASET NAME G:\scale43\DATALIB\FT89F001

LIBRARY TITLE: SCALE-6 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:\scaIe43\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 IO'S WERE USED READING THE KENO V PARAMETER DATA ........

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

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

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

........ 0 IO'I 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 CSAS2S IS COMPLETE.

NAC International 6.6.1-62



NAC-LWT Cask SAR
Revision 38

KK KK EEEEEEEEEEEEE
KK KK :EREE EEE EEEE
KK KK EE
KK KK EE"
KK KK 2E
KKKKKKKK EEEVEEEEE
KKKKKKKK EEEFEEEEE
KK KK ER
KK KK EE
KK KK EE

KK KK EEEErEEEEEEEEEE
KK KK EEEEEREEEEEEE

SSSSSSSSSSS CCCCCCCCCCC AAAAAAAAA
SSSSSSSSSSSSS CCCCCCCCCCCCC .,AAAAAAAAAAA
SS SS CC CC AA AA
SS CC AA AA
SS CC AA AA
SSSSSSSSSSSS CC AAAAAAAAAAAAA

SSSSSSSSSOOS CC AAAAAAAAAAAAA
SS CC AA AA
SS CC AA AA

SS SS CC CC AA AA
SSSSSSSSSSSSS CCCCCCCCCCCCC AA AA

SSSSSSSSSSS CCCCCCCCCCC AA AA

0000000 777777777777T /
000000000 777777777777 /

00 00 77 77 //
00 00 77 7/
00 00 77 //
00 00 77 /
00 00 77 //
00 00 77 T7
DO 00 77 /

00 00 7 /7
000000000 77 //
0000000 77 //

0000000 99999999999
000000000 9999999999999

00 00 99 99
00 00 99 99
00 00 99 99
00 00 9999999999999
00 00 999999999999
00 00 99
00 00 99

00 00 99
000000000 9999999999999
0000000 999999999999

November 2007

NN NN 00000000000
009 NN 0000000000000
NNNN NN 00 00
NN NN NN 00 00
NN NN NN 00 00
NN NN NN 00 00
NN NN NN 00 00
NN N NNO 00 00
NN NN NN 00 00
NN NNNN 00 00
NN NNN 0000000000000
NN NN 00000000000

LL EEEREEEEEEEE
LL EEEZEEEEEEEEE
LL EE
LL E.E
LL EE
UL EEFEEEEEEE
LI. EEEEEEEEE

LL EE
LL EE
LL EE
LLLLLLLLLLLLL EREEEEEEEEEE
LLLLLLLLLLLLL EEEEEEEEEEEEE

22222222222 33333333333
2222222222222 3333333333333
22 22 33 33

22 33
22 33

22 333
22 333

22 33
22 33

22 33 33
2222222222222 3333333333333
2222222222222 33333333333

22222222222 7777777777777
2222222222222 777777777777
22 22 77 77

22 77
22 77

22 77
22 77

22 77
22 77

22 7T
2222222222222 77
2222222222222 77

VV VV

WV VV
*VV VV

0'J VV
- -- - - - - VV NV
------- VV VV

VV VV
VV VV

VV VV
WVV
V

ppp pp-ppppp pp
lp pppppPPPpp pp

?p pp
PP P9'

----------- lppp~pppp~ppp
pp
pp
PP
pp
pp

II 99999999999
II 99999999999!99

/1 99 99
// 99 9.

/1 99 99
1/ 9999999999999
II 999999999999

/1 99
II 99

II9999999999999
II 999999999999

33333333332
33333333333.33
33 33

-3
-3

333
333

* 33
* 33

33 33
3333333333333

33333333333-

CCCCCCCCCCC
C CCC CC CCC CCC CCC CC

CC
CC
CC
CC
cc
Cc
CC CC
CCCCCCCccCcCC

CCCCCCCCCCC

88888888888
8889888908888
88 88
88 88
88 88

88888888888
88888888888

88 88
88 88
88 88
8888888888888

88808888088

33333333333
3333333333333
33 33

33
33

333
333

33
33

33 33
3333333333333

- 33333333333
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SSSSSSSSSSS
555SSSSS SS SS

SS SS
SS

SSS SSSS

SSSSSSSSSSSS

SS
5S

SS SS
SSSSSSSSSS SSS

SSSSSSSSSSS

CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC

cc: c

cc CC
CCCCCCCCCCCC

CCCCCCCCCCC

AAAAAAAAA
AAAAAAAAAAA

AA AA
AA AA
AA AA
AAAAAAAAAAAA
AAAAAAAAAAAAA
AA AA
AA AA
AA AA
AA AA
AA AA

Lb
Lb
LL

LL

LL
LL

L L

LLL1.LLLLLLLLL
LLLLLLLLLLLLL

EELEEEEEEEEEEELEEEEEEEEEEEE

RE
EfEEEEEEEE
EEEESEEEE

EE

EEEEEEEEEEEEE
EEEEEFFEESEEEE

PPPPP PPPPP
PPPPPPPPPPPPP
PP PP
PP PP
PP PP

PPPPPPPPPPPPP
PPPPPPPPPPPP
PP
PP
PP
PP
PP

CCCCCCCCCCC
CCCCC COCCC C CC
CC CC

Cc
CC
CC
CC
'CC
CC
CC CC
CCCCCCCCCCCCC

CCCCC CCC

..... PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000009

CREATION DATE: 03/08/96

VOLUME: ENG

LIBRARY: G:\SCALE43\WSNNT\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; WI117 CFA ASSEMBLY; NO WATER iN GAP

NUMERIC PARAMETERS

TME MAXIMUM PROBLEM TIME ýMINt) -1*

TBA TIME PER GENERATION (MIN! 1.

GEN NUMBER OF GENERATIONS 303

NPG NUMBER PER GENERATION ISI*

NSK NUMBER OF GENERATIONS TO S3E SKIPPED 3

BEG BEGINNING GENERATION NUMBER I *

RES GENERATIONS BETWEEN CSECKPOINTS 0

KID NUMBER OF EXTRA i-D CROSS SECTIONS 1

NBK NEUTRON BANK SIZE 1025

XNB EXTRA POSITIONS IN NEUTRON BANK C

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

RND STARTING RANDOM NUMBER BB827100001

MNH 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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LWT ANALYSIS; W17X17 0FA ASSEMBLY; NO WATER IN CAP

LOGICAL PARAMETERS

RUN

FLX

SMU

MKU

CKU

POU

MRR

CEH

FMH

HHL

AMX

XSi

XS2

XAP

PKI

PID

EXECUTE PROBLEM AFEKR CHECKING DIA

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 ROLE 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 I-D MIXTURE X-SECTIONS

PRINT 2-D MIXTURE X-SECTiONS

PRINT MIXTURE ANGLES & PROBABILITIES

PRINT FISSION SPECTRUM

PRINT EXTRA 1-D CROSS SECTIONS

ELY

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

PLT PLOT PICTURE MAPIS) NO -"

FDN COMPUTE FISSION DENSITIES NO

NUB COMPUTE NU-BAR & AVG FISSION GROUP YES

MKP COMPUTE MATRIX K-EFF BY UNIT LOCATION NO

CEP COMPUTE COFACTOR K-EFF BY UNIT LOCATION NO

FMP PRINT lISS PROD MATRIX BY UNIT LOCATION. NO

MKA COMPUTE MATRIX K-EFF BY ARRAY NSMBER NO -"

CKA COMPUTE COFACTOR K-EFF BY ARRAY NUMBER NO

[NA PRINT FISS PROD MATRIX BY ARRAY NUMBER NO

HAL COLLECT MATRIX BY HIGHEST ARRAY LEVEL NO

FAR PRINT EIS. 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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LWT ANALYSIS; N17517 OFA ASSEMBLY; NO WATER TN GAP

ADDITIONAL 'SFORM.VTION ...

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

NIUMBER 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

2

16

9

0

19

19

919

USE LATTICE GEOMETRY

GLOBAL ARRAY NUMBER

NUMBER OF UNITS IN THE GLOBAL X DCR.

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

17

17

YES

NO

0

NO

1

SX BOUNDARY CONDITION VAC -X BOUNDARY CONDITION VAC

I Y BOUNDARY CONDITION VAC -Y BOUNDARY CONDITION VAC

+Z BOUNDARY CONDITION VAC -Z BOUNDARY CONDITION VAC
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LWT ANALYSIS; WIXE7 OFA ASSEMBLY; NO WATER IN GAP

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

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 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 ENDING XSEC ALBEDO TOTAL
SUPERGROUP GROUP GROUP LENGTH LENGTH LENGTH

21 7 2697 0 13542

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

........ 0 IO'S WERE USED LOADING THE DATA ....
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MEDIA BIAS
NUM IDREGION

LWT ANALYSIS; WI7X17 OFA ASSEMBLY; NO WATER IN GAP

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT I

FUEL PIN CELL

1 CYLINDER

2 CYLINDER

3 CYLINDER

4 CRBOID

WITH H20

21

91

2 1

3 1

RADIUS - 0.39220

RADIUS = 0.40010

RADIUS = 0.45720

+X = 0.62990

42 182.88

+2 = 182.88

,Z 182.88

-X =-0.62990

-Z = -182.88

-Z = -182.88

-Z -182.88

+Y= 0.6299C

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

-Y =-0.62990 *z = 182.88

y = 0.00000

Y = 0.00000

Y = 0.00000

-2 = -182.88

----- UNIT 2"

WATER ROD CELL - WITH H20

I CYLINDER, 3 1

2 CYLINDER 2 1

3 CUBOID 3 1

RADIUS = 0.57150

RADIUS = 0.61210

,X = 0.62990

+Z 182.88

+Z = 182.88

-X -- 0.62990

-Z = -182.88

-Z = -182.88

,Y - 0.62990

CENTERLINE IS AT X = 0.0200

CENTERLINE IS AT X = 0.00000

-Y =-0.62990 +2 = 182.88

... N..T. -- ETGLOBAL
--- UNIT 9 EXTERNAL TO LATTICE I ---

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

i

3

4

3

5

6

5

7

6

*X =

'x =

RADIUS =

RADIUS =

RADIUS =

RADIUS

RADIUS =

RADIUS

RADIUS =

RADIUS =

RADIUS =

+X =

10.708

11.278

16.891

16.986

18.891

33.496

36.544

49.244

49.854

49.854

49.854

81.000

-X = -10.708 +Y = 10.708 -Y = -10.708 +Z = 182.88

-X - -11.278 -Y = 11.278 -Y = -11.278 +Z = 182.88

+Z = 182.88 -Z = -182.88 CENTERLINE IS AT X 0.00000

+Z = 182.88 -Z = -182.88 CENTERLINE IS AT X = 0.00000

+Z = 182.88 -Z ='-182.88 CENTERLINE IS. AT X = 0.00000

1Z = 082.88 -Z = -182.88 CENTERLINE IS AT X = 0.00000

+Z = 182.88 -Z -182.88 CENTERLINE IS AT X = 0.00000

+Z = 182.88 -Z = -182.88 CENTERL1NE IS AT X = 0.00000

+Z = 212.48 -Z = -192.16 CENTERLINE IS AT X = 0.00000

+Z = 212.48 -Z = -199.78 CENTERLINE IS AT X = 0.00000

4Z = 212.48 -Z = -208.67 CENTERLINE IS AT X = 0.00000

-X = -81.000 *Y = 81.000 -Y = -81.000 +Z = 243.00

Y = 0.00000

Y = 0.00000

-Z = -102.88

-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 = 0.50000

Y = 0.00000

Y = 0.00000

-Z = -240.00
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LWT ANALYSIS; W17Xi7 OFA ASSEMBLY; NO WATER IN GAP

UN:T ORIENTATION DESCRIPTION FOR ARRAY

LAYER X XCOLUMN I TO 17 LEFT TO RIGHT Y ROW T0 17 BOTTOM TO TOP

1 1 1 1 1 1 1 1 1 1 1 1 1 2 1 1 1

1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1

111121121121 3211

.allll 12 lll2l 1l 1 1 1 1

1121121121 121 1211

11111111111111111

111.11.11111111111

1121 121121 121 1211

I 1 1 2 1 1 1 1 1 1 1 1 1 1 1 1 1
11121111111111111

1111l1T11111111111

11111111111111111
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LWT ANALYSIS; WI7XR7 OFA ASSEMBLY; NO WATER IN GAP
VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

G EOMETRY
UNIT REGION REGION

2 2
3 3
4 4

2 1 5
2 6
3 7

SURROUNDING GEOMETRY VOLUMES

9 1 8
2 9
3 10
4 1:

5 12
6 13
7 14

9 16
I0 17
II 18
12 19

VOLUME

1.76751E,02 CM'*3
7. l92It3ES00 CM"3
5.I4RIE=Gl1CM''3
3.40304E=02 CM''3

3.7L300E*02 CM''3
5. 12175E+01 CM',3
-. 49979E102 CMR3

GEOMETRY REGION

1.677T6F,05 CM''3
I.83122Et04 CM' 3
1.417(0E 05 CM''3
TQH792IEi03 CM''3

1.8L312E,04 CM* 3
TEN.S5 CF40 3

2.4E308N-OR CM''3
IR2S9ýEG06 CM''3

3.72990E-05 CM''3
59496`E,04 CM '3

B.9414UE+t4 CM''3
1.38745E,06 -,M 3

CUMULATIVE
VOLUME

1.76751]E-02 N1'S
I.839420.02 CM" 2
2.40192E+02 C''3
S.8049(Ei02 CM''3

3.7530GE4S2 CN''2
4.305]EE÷02 CM''3
5.8049BE+02 CMU

8 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.677E0EtSL CM- 3
I.8607HE+O0! CM: 3
3.2783CE-OS. CH''3
3.355411E+SL, CM-'3
4.1S008!F.O05 CM.''

I. 2924E+0( 
CM* S

1.5 4 5'ý E,0( CM- 3
2.7E G4R.I0( CM::3
3.1594HE9.+O06 CM' 3
3.21899E401 CN*'3

3,284GEtG06 CM''3
1.26759E.07 CM'_3

UNIT USES REGION

1 264 1
23
4

2 25 1
2
3

23

6
7
8
9

12

MIXTURE

1
9
2
3

3
2

3

4

5

6

TOTAL VOLUME

4.66622E+04 CMN'3
I.H8987HE+03 CM '3
1.48497E,04 CM''3
8.98403E.04 N'M'3

9.38250E+03 CM*'3
1.38044E+03 CM''3
3.74947E+03 CM' '3

1.67HT3E+05 CM'-3
I.83123E-+04 CM'*3
1.4)6(;E+05 CN''3
3.7097,E+03 CM-'3

7.85351E+04 CM',,
a.79"17E+05 CM'*?
2.453101E+05 CM''
I.259IrE+06 CM**3
3.7299EGE+05 CM''3
5.9498HE+04 CM''3
6.94145E+04 CM'-3
9.38745E+06 CM-'3

MASS(C)
4.0584 EU-I1,
1.05334E+05
1.2476E0.+05
3.83037E,05
6.06873E,06
1.06483E,07
1.24964E-06
9.3702BE-14
1.89528E-I)

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

4.66622Eý-UU CM''3
2 1.62302E404 CM''3
3 1.24994E+0G CM''3
4 1.41760E;-0O CM''3
5 7.66253E+0' CMN*3
6 9.38675TE+i CM''3
7 I.25193E-+R CMN'3
8 9.38745E+0 E CM''3
9 1.89875E503 CM''3

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 ........

.... .... 0.01650 MINUTES WERE USED PROCESSING DATA. ........

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE= 2.78143E-0!

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
*1= -1.07E 3E.01 -X=-S.OTH83E+01 *Y= 1.07083E-01 -Y=-I.07083E*O1 *Z= 1.82880E±02 -Z=-I.H2880HE02

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNED OFF

0.09217 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.11733 MINUTES.
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GENERATION ELAPSED TIME AVERAGE AVG K-EFF MATRIX MATRIX K-EFF
GENERATION K-EFFECTIVE MINUTES K-EFFECTIVE DEV:ATION K-EFFFECTIVE DEVIATION

KENO MESSAGE NUdMBER KE-I2l WARNING .... ONLY 965 INDEPENDENT FISSION POINTS WERE GENERATED
I S 6.8586L-I1 1.533-1 E.0 111SF 0.S . OS I.00000 E,00 0. lI0 00000ESS00

2 .39214E-01 1.f!86f7E-Sl S.0000SF00 0.I0S00E S-0.0000Et S E 0.IIIIIE+IS
KENO MESSAGE NUMBER 55-112 WARNING .... ONLY 994 1NDFPENDENT FISSION POINTS WERE GENERATED

3 9.1 3S29E-0 I 200F-01 .229E-01 0.01(00ES 0 0.00000EI00 I.I0000E*0S
4 9.010iSE-II 2.5 E-0! .0"';274E-0I (.E5521F-13 1.0I0SOI+00 I.C0000EI00
5 9. 02144F:-01 2.6500-01 .05564-C10i 3.957 3 El-3 0.S0000E+00 I.G00DOE+S0
6 1.82090BE-O S . LE-S0 1 F9 99F-01 6.6 515E-f 1 0.-0000E+00 0.I00SoIFO0
7 5. PESIE-01 3.£IF(OrESI 7i0f4E -1 5.22744E-0- O.O000SE+00 0.000001:I00

a S. 62.1(.01 - .90IE-01 9.1 0'EE-0 I I. (1343 F-S2 0.00000E+00 0.00000E0
9 P. 644(E-O1 4.½ E- 0 1 .13997E-01 9.`4(•-0 0.000001+00 0.00000E.0010 587•8[•-1 4{•3•-0] 9.1"OF-0] &.70E_03 0.O00000E+00 0.00000E+O0
10 F .F7P-1 -I 41 - F SI 4 .I% C1 23..' F15S I S IIIEI S.0 ISS
11 8.913!:E-01 40 7; IE-0' 9.0857-B7F-0 ".9971E-03 0.O00005 + 00 0.0000011+00
]2 9. 

1
0BIEE-01 5.5I00EL01 S1.1128L-0I 7.591111-03 0.00000F.400 - .00000E+O0

13 9.54S7CE-Il 5. c'S E-01 9. 107FE-0F 7.921<tE.-03 0.00000EI00 0.00000Br00
14 8.96471-01 6.1 0.11C-OI 9.11527E-01 7,.'3953-G3 0.00000F+00 0.00000EI.00
15 9. 8672E-1 6.14111E-0l R.1492E-II 6. 1 9002E-03 0.00000CE+00 O.0.S0E,00
16 9.41564F-01 6.EF2IIE-6l 9.1EIIE-01 .S 1208-03 0.00000E+00 0.000I0LSI0
17 9.0196SF-01 6.-SIIIE-1 9R.i'(31-SI C.SAP28 T-S03 0.00000+E00 O.00000E+00
i8 9.(9297F-01 7.1231E5-01 R.IF-8RE-01 F.77i.29-03 0.I00OOES00 0.00000Ei00
19 9.6I27F-01 7.6 1271-01 9.2137E-01 6.7ý GE-SI 0.0000E+00 0.00000E+00
20 9.0P1 7u-01 7.551 i7E-01 9.2C059F-01 6.4323L-0SI I.0000011÷00 0.O000O1I00
21 F.94IRbE-01 8.'21 7E-01 9.1ý76E-07 6.2-4E-03 O.OSOIEGI 0.O000001:+00
22 9.2959FE-01 8.EIIIIE-01 9. 9261-I01 L.94138E-03 .S0000IE+R00 .010000E1 0
23 9.163 E-051 8.9ROEOE-O1 93.19122E-01 652i1'E-0I 1.000.E+0 .0.500000E5 00
24 9" 979E9F-0S 9.29167E-01 I.22707E-01 6.4,2Sl-0SI 0.0000OEF÷00 0.00000ES00
25 N 36C IF 9.6I000E-0l -. 21312E-01 6.2;426E-0l 0.00000S I E00 0.00000E5O0025 9.17-1- .266-01 5.95455E-0I 0.00000E+SS l.O0I0E+027 9.49117E-0G .03251CF-S00 .24l096E-0l 5.9BL'16F-I0 I.SSDGE+00 I.IS0IOE.G0
28 F7.8 779E-0 1. 5 031±55 . 719E-01 5.75128K-Il 0.0501O0011 O.00000E1+O0
29 9.1 9.40E-01 1.F9410EC400 2.B10E-01 1.56SF-0I 1.11000E+00 1.000OOE+O0
30 9.31737E-0I l.127.0 ES00 .87 FE01 5.34824t-06 0.00000E+004 0.00000E+00
31 9.8441F-9 S. IR9EKS00 '.270E91- 1 5. 2657S2-Il 0.00000E+00 0.00000EO0F
32 9.124076-Il 1.5-01 9.5+ 01 5.16461E-I I.SI000E+00 I.00000EO0l
33 192]544E-Il 1.121,74E500 9 t 496-0 4.91R59E-II 0.00000E+00 1.00000E+10
34 9.27276E-O1 1. ISSIFI00S 9.2 P377 -01 4.?!220E-0I 0.00,000E+00 0.000S Er0l
35 5.15590E-01 I.N89IF+00 0 2 631F-SI 4.B6792F-03 0.IISIIF+00 S .00000E÷O0
36 90";60E-I1 I2ISIE±0 S.2'P471-SI 4.6040E-Ol 1.2004OE+00 0.0.010EO0
37 R.04740E-01 .I105-+00 I.I415BE-01 4.4718E-0-3 S.SO00IE+00 0.0000IEl00
33 9.24213E-01 1.32F7PF+00 9.24598E-01 4.35173E-03 0.00000E+0( 0.000I0E+O0
39 0.5123E- 0 1 1 1B S7 4.34116`2-03 0.00000E+00 S .OSS0EI00
40 .2- - .452F70 9.S2031F . 4-01 4.256179-03 0.I0000E+00 0.OSIESI+0S
41 6.R6787E-01 1.40750FH00 9 .24950E-01 4.2:1!02E-03 O.00000E+00 0.00000EI00
42 9.19391-Sf 1.117If3S00 9.256.51E-0 4.12I295-03 O.00000E+00 0.00000E:00
43 9.30404F-SI I.44811E+00 25 F8E-01 4.56:973E-03 O.O0000E+00 0.00000 00.
44 9 7.25E51 3.96116L-13 l.R00S0EISI I.0902E+O
41 9.17161E-01 1.14131100 956471 Ii 3.3R1046E-03 O.00000E+00 O.00000E100
46 9.321333E-01 i.64E3E+00 9.2S 79 -01 3.79145E-03 0.00000E00 0.00000E+00
47 0.16479E-01 8.075E,00 9.249 36 E-01 3.7343367-03 S.SS00IE+00 I.00110E500
46 9. 96271-11 1.714F7[ 00 92 2445E-01 3.614279-03 1.00000E00 r.000OOEO01

45 9.41611E-0I l.F•47150-±IS0 9.5593E-1 1.592774-13 F.O000IE+0S - 0.IIISSEt6E
43 9.153151-SI -48E 291.2517FE-51 1.542419-03 0.OGOOIE.+00 0.00000EO40
4I 9.27366E-0S 1 .14388H00 9.22526E-01 3.469065E-03 0.010OOE±00 0.00I00EI00
52 9.1051PE-II I .14546E+00 S.2,472E-01 3.41092E-03 1.O0OOO+ 00 0.00000Er00

53 9.37532E-01 1.87751E+00 9.2512F-31 1.35445E-03 0.S0100F+00 0.00000EE.00
14 9.41465E-0I I.909E7E-0I 9.255111-51 3.31433E-03 0.00000E+0 1 .1100000EO0
4S 9.14R.E-1I 1.c435 -00 9R.l25242-I1 3.l65(3'-03 0.00E000F+ 0.00000E+C0
46 9.17433E-01 1.97733,E00 9.25579E-01 3.25922E-03 0.00000E+03 0.00000E'OI

RING MESSAGE NUMBER K5-132 WARNING.... ONLY 977 INDEPENDENT FISSION POINTS WERE GENERATES
57 894.9131E-0 2.11033E200 9.23561E-01 l.49214E-03 I.IIIGIEI00 0.00000EI00
58 1 .95416E-01 2.14417EI00 9.23163E-I 3.46722E-03 0.00000E+00 0.00000.E+C
19 9.477381-lI 2.07617E.SI 9.234961-01 3.43325E-13 0.I00S0ErII 0.000I0ErSS

2.6 9.14889E-0I 2.108171100 9.23348E-01 3.376791-03 Q.S00000E,00 0.00000E+00
61 - .97B21E-0l . 2.14117E+S0 9.22915E-I 3.347141-03 0.00000E-00 I 0.01100E0
62 9.65730E-0I 2.19133EI00 9.236295E-0I .367368-03 0.00000E+00 0.00000E100
63 9.B01!4E-0 .2.20433EF00 9.229952E-01 .37169E-03 5.5C500C7tf 0 0.I0Or.Ec0
54 9.14399E-01 2.93817E+00 9.2`478E-01 3.35209E-03 0.000O1Et00 0.00000EO00
61 9.392E2E-0l 2.27i07E+00 9.23720E-SI 3.30,49E-03 1.1O000E+00 I.IIOOOE05
66 9.i43431-Il 2.30417E*00 9.23576E-31 3.25772E-03 O.00OOOE+1 O O.GISSErO0
67 9.17151E-01 2.33017E+00 9.234741-01 3.22175E-03 0.00000E100 0.00000E1O0
9 9.473807E-01 2.37510E±00 9.24225E-01 3.24766E-03 O.O0O00E+00 0.00004E100

69 9.19364E-01 2.4104831E00 9.24102F-01 3.39967E-03 0.OIOG0Er00 0.00000E.00
70 8.97681E-01 2.436011E00 9.23762E-01 3.176331E-03 0.00000E-+00 0.00000E00
71 9.59201E-01 2.46983EI00 9.23406E-0l 3.15014E-03 I.00000Et00 0.500000E+O
72 9.23122E-01 2.20433E+00 9.234029-01 3.741FE-03 0.00000E+00 0.00000E+00
72 9.11913E-0l 2.13281E+00 9.23241E-Il 3.06459E-03 0.O0000E+B00 0.I000E+0-
74 8.S90I4E-I1 2.71550E+0I 9.22690E-0I 3.04237E-03 0.00000E+00 D.00000E+OO
75 9.3120BE-0I 2.59700E+01 9.23059E-01 3.15i14E-03 0.O0000IE-00 0.0000E+00
76 9.23685E-01 2.63107EI00 9.23047E-01 2.96426E-03 0.00000E÷00 0..0010E+00
77 9.9360E-01 2.66300E100 9.23455E-01 2.56424E-03 0.00000E+00 0.00000EO00
78 9.19641E-01 2.695004E00 9.24526E-01 2.96327E-03 0.O00061EtS 0.O0000E÷00
79 9.56681E-01 2.72600E-00 9.244537E-0 2.951476 -03 0.O00OOEi00 O.O10000EO
NI 9.958491E-0 2.74690E+00 9.24056E-01 2.94497E-03 O.O00OOEI00 E.I0000EO0I
71 9.4227-01 2.79353000E00 9.24076E-01 3.9159104-03 O.O100OE+00 0.00000E+00
62 9.36741E-01 2.52417E+00 9.21222E-01 2.06242E-03 O.O000 E+O O.00000E+O0
93 8.96816E-01 2.56700E,03 9.248971E-0 2.86.53E-03 0.I0000E+-00 .00000F-Ol
84 9.14175E-01 2.85000E+00 9.24745E-01 3.0051-03 O.I00000E,00 .000S0Ei00
91 9.53858E-0I 2.922100E00 9.23096E-01 2.82382E-03 0.00000E+00 S.00000E+00
86 9.32691E-01 2.955300E,0 9.23551E-01 2.79147E-03 0.00000E+00 0.00000E+00
87 9.41561E-01 2.98610E100 9.20378E-01 2.76541E-03 O.O0000E010 0.00000E+00
9B 9.57976E-0I 3.72603E+00 9.21292E-01 2.73442E-03 0.00000E+00 0.00000E+0I
69 9.41269F-01 3.05383E+00 9.21476E-01 2.70915E-C3 0.00000E+00 0.00000E. 0
91 9.23612E-01 3.98767E,00 9.25411E-01 2.671971-03 0.0000÷E+00 0.00000E+00
91 .9.8B46E-01 3.12.67IE+00 9.25268E-01 2.65448E-03 O.S0I00E+00 I.05000E+S0
92 9.13348E-01 3.18267E+00 9.25136E-01 2.62816E-03 0.00000E+00 0.00000EO00
93 9.21301E-01 3.108567E00 9.2527RE-01 2.59934E-03 0.00000E+00 R.00000EI00

94 9.60296E-01 3.21867E100 9.25552E-01 2.59914E-03 0.00000EI00 0.00000E+O0

NAC International 6.6.1-72



NAC-LWT Cask SAR
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95 9.2421 (E-01
96 8.7509E-00
97 9.1 01
108 9.0455FE--01
99 8.9":840E-10
100 8.9520(0;-01
101 0.945028-11
102 5.342.911-01
103 9.301t70-01

104 9.3!-?71-01
105 E.41-0'5-01
106 9. 43i09E-0i
107 9.39009E-11
108 9.O5F30E-01
109 9.f, E29v-01
110 9.34481E-01
111 9.4C742E-01
112 9.f19f99-01
113 9.'2 99E-1;
114 9.401700-01
115 9.229CIE-01
116 9.f5.-F.-Il
117 9.;.1870E-01
118 9.017141.-0!
119 9.07149E-1.
120 9.1148E-01
121 9.44074E-01
122 9..2159SE-01
123 9.2102 0(O-01
124 9.19205E-0I
I025 9.1C27E-0-1
128 8.91448E0-!
127 9.2(114E-01
128 9.12093E-0!
129 9.U002100-01
130 9.29(970-01
131 9.420430-01
132 9. 1852E-01
133 E.9E3V7F-01
134 9.242710-01
135 '.73020E-01

136 8.332840-01
137 9. (14197-01
138 9.101150-01
139 9. ff212001
140 9.2 6934E-01
141 9.(27400-01
142 .• 4C0011-01
143 9.51913E-01
144 9.30370E-01
145 80(0'-01
146 9.2.1 9E-01
147 9 .:U8( - 01
148 9 .24 E'1-01
149 9.0.22, E -01
150 8.9'' 8'-01
151 9.40128E-01
152 9.08228E- 01
153 9.I a49 -01
154 9.5201,E-01

953 9.27C.E-01
156 9.22425E-01
157 9.50244E-01
108 9.3498K0-01
159 9.46343E-01
160 9.242310-01
161 9.26870E-01
162 9.16120E-01
163 9.298090-01
164 9.31262E-01
160 9.291900-01
166 9.36944F-01
167 9.17140E-01
068 9.041661-01
169 9.194550-01
170 9.671190-01
171 9.32381E-01
172 9.392185-01
173 8.627061 -01
174 9.380900-01
175 9.000130-01
176 9.191:420-01
177 9.04231E-01
178 9.17089E-01
179 9.26885E-01
180 9.10807F-01
181 9,43(441-01

KENO MESSAGE NU84BER K5-I32
182 8.47073E-01
183 9.38163E-01
184 8.90068E-01
185 9.35230E-01
186 9.26899E-01
187 9.23084E-01
188 9.108420-01
189 9.372090-01
190 9.50270E-01
819 9.5225:-0-1

192 9.25940E-01
193 9.42037E-01
194 9.51804E-01

NAC International

3.2.01(7E.+00
7. 2, E110 0 03.319101+00
3.21305E100'0

1.384331+00
2,4!'732F+00

C4 h3 + 00
3. 402 IF, + 00

3.54033E+100
3.4 8330z00

3.044330+00
3.57723'+00
3.709330.00
3.742330+00
3.711170+00
3.870817+00
3.4260E00.0
3.170800+00
3.900030+00

7.97217F+00
4.01070.00C

4.04:170+00
4.072C7E+00
4.102630+00

4.133170+00
4. ý11170+ 00
4.200001.00

4.23300E+00
4 . 2 C5010*. 00
4.2 9910+00
4.433 7E+00
4.1t4832 E00
4.396(7E+00
4.431(70+00
4.4010.00+00

4. 4903E-+00
4.532330+00

4. 0 C32 1,0+ 00
4. 096 33E+ 00
4.031170+00

4. 7o223E3+00
4.094330+00

4.72197E+00
4.71 -03(F00
4.798070+00
4,930070+00
4.80(4500+00

4.9•9300 00
4.93050+E00
4.95(350E+00
4.99033E+00
5. 0311275 00
5.0(4170400
5.019717E+00
5.1310OE+00
5.58670•.00
5.197020+00
1.22 930-110

5.20032E+00
5. 293 830+00

5.32130F +00
5.306707+00

5.394(7.+00
5.4127 E+00
5.41233E000
5.49433E+00
5.527330E,0
5.5t811E+00

.5.59417E+00
5.62000+E00

5.69483E+00

5.72867E+00
5.71983E000
5.79100E+ 00
5.8K £00E00

5.85 67Eý 00
5.89267E+00
5.920500E00
5.985033E+00
5.99,-33E+00
6.02817E000
1. 06 100+00

6.09483E+00,
WARNING .... ONLY

6. 130670+ 00

6.11350E+00
6. 19650E+0
6.229500*00
6.203333*+00
6.29533E+00
6.32833C+00
1.35950E+00
6.39150E+00
6.42533E400
6.458330+00
6.49033E+00
6.52233E+00

9 .2' IE -01
9.ý;!489T-0i

9. 09Ef -I-01

9. 2"424-01

9. 24!'E3E-O]

9.247C'E-01

9.2396E-O1

9.4250E-O1

9.415E- 01

9.24]E0
D E-01

9.2.A2"6E-0]

'.245E(-501
9.24%c'E-01
9.21 42E-01
9.23.22E-02
9.21270E-01
0.217080-01

9.217330-01
9.259][E-01

9.25009E-01
9.302380-01
9.220.0E-01

9.25930E-01
9.30298E0-
9.28448-0 1
9 1214-'01
9.2[$5£E-01

9.;(A2 1E-01

9. 2(217OE-0!

9.26- '7E-01

9.2593S8E -01
9.2(ý4`E-01
9.2((iF3-0]1
9.2ý(13E-01
9.2(259E-01
9.2(:' 4E-01

9. 2 f3E-01
9.261 1E-0

9.•26''!E-0I

9.211 - F-01
9.28 0E -01C9,2+2CE-01

9.20 1 CE-01
9. 2 01 %-01
9.2..

1
04- 01

9.2t(2E-01

C O H I 
0

9.2 7 - E-01

9.27/05E-01
9.2+'54E-01
9.2( 80E-01
9.20000E-01

9.2SP53FE-0l

9.2(0257E-01
9.2S,882E-01
9.2-188E-01
9.21'4E-01
9.25870E-01

9,25856E-01
9.284590E-01
0.285438-05

9.26109E-01

9.26124E-01
9. 2624E-01

9.2613E3-0I
9.204 CE- 01
9.37122E-01
9. 200 51E-01
9. 28 210-01
9.207180-01
9.269(11-01
9.289930-01
9.279620-01
9. 260 8 9-01
9. 20 7518-01
9.296.001-01
9. 21184E-01
9.204350-01
9.283870-01
9. 20 30 5-01
9.2 829 00-01
9.2123956-01

997 INODPENDENT
9. 21957E-01
9.28 0250-01
9. 210310-01
9. 2508820-01
9. 2188 8-01
9. 2587 60-11
9. 2 57 50-01
9.25856E-01
9.2 590860-01
9. 26125E-01
9 .26124 0-01
9.26207E-01
9.,2 834 10-01

S:5724E-0!40

Z.35341 -0I

`E47957E-O3

2, . 4 1ý7 -03
2.441 5AE-05

2 :. 01"79E-02

C '•8E-02

2.21429E-03
2.'934"E-0O
2. '716t.E-03

2.1(4"- 2E-02,
1.33t,4E-03

1231 47E-0 3
2.11--54E-0'3

2 '00 1E ' P-

2..0V" 0E-0

2.20e!39E-C9
2.07163EE-023
2.21808E-03

2.048'3E-03

2.2307E'O-03
2.0`153E-03
2.21523E-03t

2.i40E-03'

2,]K241]-03

.197913E-0-3

7.5701 E-03

12. 13C2.52 E-03

2.9E'24E-03

I.0694?F E-02'

I ,, 3 E 2F-0 3

2907053EL-0
2.e 30E- 0,

I 6 2E0 0

2.4ECI3E-03

I 1`2E0 0

2.12440E-0H
2.01271E-03
2.07E03E-03
2.00094E-03

1 .77708E-03

1.08079E-03
2.09713E-03
1.70975E-03

1.98•252E-03
1.97(i',4E-03

1.04073E-05
1.044502-03

1.75305E-03
1.791393E-03

I. 795!9E-03

1.03989E-03

I.78071E-03

2 1 01 E-03
1.76207F-03

1.75256F-03
1.78480E-03
1.87367E-03

1.73251E-03

1.728'7'r-03

1.7943E-03I

1.71778-030

1.90719E-03
0.79819E-03
1.-7082E-03

1.073418-03
0.077120E-03
1.78111E-03
1.829878E-13
1.82510E-23
1i.872393E-03

1.072885-03
1.79797E-13
1.781718-03
1.771071-03

1.720715-03
1.777580-03
1.871108-13
1.736700E-03
1.793750-03

1.772470-03
1.76880E-03
1.7259E8-03

1.7088510-03

C. +0000.E10
0.01000 E+00
0.020000.00

0. 11.0 005 2+ 0
0. 00000E+00
0.000018-0o

O . C0OCO (E''00.010020-E00

0.0101000+00

0. 00000E+00

1. 0000<+ 00
0. 00000+00

0.00010*0E0
0.000000E+O
0. 000OO + C0O.O000CEOR0

0. 00000E+00
O.001000-00
O.00000+00
0.00000CE00
0.000000+000 .00COOE+O00
0.00000E÷00

0.001500E+00
0. 000100E+O0
0. 000000+000. 000DOOO 00
0.000Oi00
0.00000O+00
O.O100001CO0
O.0500OE+00
0.0000CE+00

0.050000E+00
0.000OO0E00
O.08000OE+1O
0,00000E+OO
0.00000E+00
0.00000c+00
O.000000+00

0 .O00000.+O0
0.0000 O+00
0.00000E+00
0.00000C+00
0. O0000(0-00

0.000000+00
O.O0000E+00
0.0100:0+100

0.1000t00+00
0.OO0C0E+00
0.00000E100
0. 1500 00'+00
0.00000E+00
0.00000E+00
0.00000F00
0.00001F+00
0.100000E00
0. 0000-O+00

0 O.O00E +000.00000E1+O
0.100000+00
0.000000+00

0. 0000 0E+00
1.00000E+00
0. 000000E+00
0.00000÷+00

0.000000+00
O.OOOOOE+00
0.00000+E00
0.010010+00

0.000030+10
0.00000E+00
0.00000E+00

10,00000E+100
0. 00000'E,00
O.000000+00
0.000000+-00
0.000000+08
0.000000+00
5.00000E+00

0.000001+00

O.00000E+00
0.00000E+00
0,00000E+00
0.000000+00
O.00000E+O0
GENER4ATED

0.000000+000.00000*1100
O.0000+O00
O.00005E+O0
O.000000+00
0.010000E00
0.000001+00

O.00000E+00
0.00000E+O0
0.00000E+00
0.00000+E00
0.000000*00

0.000000-30
0. 00000000

O.OOC00E•O00. 0 00 0052+ DO
0.O0000E'00

0. 200 0014E, 00

0. 005000 + 13

0.000008-00
O.050OOE050
O.C000000E00
O.0500.0000

0.000008+00
0.O 0000E+00
0.00000E+00
0.000000F+00
O.05000+O00
0.00000E,00

O.00000E,00
0.0000E000
0.0C050E + 00
0.O0005'0E,00
0.O0000E000
0. 000000E00
0.000 00CO00
0.OC0000E0+ 00

0 . 00 00 00+ 00

0.00000E+00

0.00O000E 00
0.000000+00
0.00 2OE+001. 00 0050+00

O.000OE.0,00
O.00000E+00
0.000000+00
O.000081E00
0. 005000+00
0. 00000E00
0.00000E800
0.0000O0+00
0.00000E+00
0. 000004E+00l.00000E÷00
0.000000+00
0.O000 00E*00

O.800000CE0
0. 0 01000+00
0. 00000E 1000.00000E+0l

O.000000+00
O.00000E+00
0.00000O0+0
0.00000E5,00
1.00000E+O0

0.00000E+00

0. 000000E 00

0.00000E+O0I. 000008+01

0.000 0001 00
0.00000E+O0

O.Q111118-13

0.000008+00

0.000000E+00.000000+01

O.0000+E00

0.00000E.00
0.00000E,00

O.OOO00E+O0
0.00OOQE+O0
0.00000E000
C. 00OOE+00
O.O0 0000•0+0

0.000001+00
0.000OO8E 00
O.00000E+00
O.00000+O00
O.000000O00
O.O0000E+O0
O.O00000E00
0.00000F+00
0.00000+E00
O.O00000E00
0.00000E000
0.00000-E00

0.00000E+00
O.00000.E00
O.00000*+00
0. 000 00+ 00
0. 00 000+ 00

0.000000-000.000000E+00
O.OO *OE 000.000000+00

O.O00 0E+O0
0. 00000+00
0. 00 0000+ 00

0.0O0000E+00
0.00000E+00
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1 95;
196
197
199
•90

201
202
203
204
205
206
S07
(08

ý09
10

211
212
ý13
214

t25

243
-244

245

246

247
248
;29

-205
201

222

253
254
2255

207
258
209
260
261
242
263
294
245
2;:6

2(7
2(8
269
270
271
270
273
274
270
276

247
248

279
200

261

2"52

253
254

285

256
257

288

259

290
290

262
263
264
26,5
266
2F7

269
270
271
272
273
274
275
2"76
277
278
279
280
281
282
283
284
285
286
2V7
288
289
290
291
292
293
294
295

O.3;7 5 5 01

9 '7 1 92F- 0i

9 .427( 01

4' 99F.- 0'9.'0067F-019.,5•E0

.92900-02

9. 42 771-S
9.(-'0(E-019.450772-01
9.25(34K5-SO

9. •74E1-01-9.012"86-01

9.125040-01
0.625941-02

9.40146E-01
0.611•30-01

9. 110t 0-01
c.41373E-01

.297087E-01
9.,0358E-01
0.024591-01

9.2014211-0I
9 .500101-01
9.192651-01

9.6 122(E-01
9.42 2061-01

9.21421E-01
9.155161-01
9.1£(55E1-01

9.90212F-01
£.202018-01

9,47,571-01
S.0112(E-01

19.50262E-01
U.166222-01

9.521E21-01
9 .292021t01

q.745-/!24F01

0.8-T-5-01
95.02331E-01
0 .474~7P-0i

9.3491`5E-01
9.301201-01
9.34-(1E-01
•.220091-01

9 .129E71"f-.-01

9.02(65E-01
9.25210C-01
9.7(ý 4K-Si
9.33002E-01
9.479E O-01
9.13237--01
9.341(i(E-0i
9.501000-22
9.19185E-01
9.2990E-01
9.41662F-01
9.231320-01
9.4•F4111-01
9.557149E-01
9.25651E-01
9.137040E-01
9.043930-01
9.3231;E-01
9.3916(1[-01

9.32924E-01
8.93822E-01
9.348845-(1
9.341662-! 1
8.944131-01
9. 3304 31-51

9.65242E-01
9.915540E-01
9.55975E-01
9.17744E-01
8.96684E-01
9.033126-51

9.230078-01
9.407241-01
9.307919-0S
8.826901-01
9. 34 2091-01
9.398231-Si
9.815531-01
8.937691-01
9.205551-52
9. 4274 91-51
8.993840-01
9.306781-SI
9.116411-01
9.189191-81

6.55022+'00
E.`£ F`, , 00

(.02217E100

f.6G5027600

6. 7 191", +0J
.7`540(E+00

6.70037E+00
U.I•cc[:0+00

6.02211+ 00
6.0950(,1+00
6.9912(7E+6 ±0
6.9502 171' S
6.90(511+00

7.02021E+00

7.i0932E+00
7. 5217E+0
7. 1E01i. +0

7.201O.E+007.2[0!232100
7. 219 E 00

7.252011*00
7. 2502E+00

7?.42061*500
7.3,5250E+00

7.404100*00
7. :1 0 F, C +00
7. 5524, ; + 00

7. 4 E 4Q1+ 00

7. 16422 1*+00
7.112533+00

7.7142-E+00
7.74733E+00
7.77935E+00
7.81•2•E+00

7.07901E+00
7.91500E±00
7.94503E+00
7.97800E+00
8.011031±00
1.042"0E+00
0.070031+00

.127300E+16
0.1 20`00E+00

0. 2 3010E00<

9. 2 ,00+ 00
. 212 00 00

1.2917E+300

0.4(207E+00
6ý.434(71E00
1.462(71±00
8. 4 69 C7E100

8.51 1031-20

.`097(7E+ 00
8.€02171*00

8.163(7E*00
8.69650E100
8.729£0- E,00
a8. 7C2 911 00
80.712O1+00
8.795533+ 00
8.829,33400
8.8 (21701 00
08.9117E+00
8.92900E+00
a.9(2001:+00
8.99,5001+00
9.02(17E+00
9.0(0001E00
9.092100100
9.12100F±00
9.150031+00
9.19003E+00
9.2220 0E+00
9.25(83E.400
9.289(7E+00
9.4322- 71*+00
9.354(7E+00
9.38767110c
9.42067E+00
9.45367E,00
9.48650E+00
9.11950E+00
9.55333E+00
9.18633E+00
9.E1833E+00
9.`5233E+00
9. (8617E100
9.72000E+00
9.7`5383E+00
9. 78683E+00
9.82067E400
9.85267E+00

S.2(37E-0,.(72E-01

c-2 , 0 -01
g(c"7[ 5

9--.2{3UE-01
4.27i4 F-0 I

9.273945E-01
9.271f48E-0]
9.2782EE-01
9.227240E-01
9.274701',01

9.2779,2L-01

51

9.2ýs7olE-01

11.2€834-0I

9.2-('E-01

9.2-19LiE-0]

9.2'797F-01
9.27+0,E-01
9.27100E-01
9.22,6 E-01

9•.27919cc-0i
9.2734U.-01
9.1279-1Q-01
g.2-79•;H-01
9.27912E-01

9:,7!99E-01

91. 730E-01
.79. ,E- 01

9.72E01

9.28 1 &E-01
9.27190E-01

9 . 1 ,0! 8-51

9.27F4E-01
9.27 £ E-01

9.278904E-01

9 .27S0 -01
9.27C7'0-01

9.276224E-0 1

9.27102E-01
9.279EB -01
9.2750E-01
9.278201-01
9.27811E-01

9.280761:-o1
9.27907F-01
9.2796`9E-01

9.28015E-01

9.27724F.-Ol
9.27786E-0 I
9.2"7897E-01

9.27929E-01
9 278106-01

9.2*7987E-01

9.278022-01

9,273055-01

9.27921E-01

9.271934E-01
9.27074E-01

9.27846E-01

9.27"''1-81

'.7(67E-01

+. 17,6E01-
0.277'91-01

+.28105E-01

9.201(1 E01
9.15E01

9.27804E-01

9.•3E01

9.27014E-01
9. 27802E-01

9.271981-01

9.279223-01

9.279871-01
9.279691-00
9.280(`2E-00
9.280024E-01
9 .27169E-Il
9 .278871-00
0.27129E-01
9.28 110E-01
9.209571-01
9. 2 7971E-01
9. 28020E-01
9.2792601-01
9.209310-01
9. 278014-01

9.271221-00

1 9c0± E-05

I E '75C E -031 02

1 2 0 9E-031 4( . E-05 '

1- 3f 1 1 0.-

C3 (49E'-0'

( 1 09IE-03

61 1 05(E-

1 612 0 '-

•C4-03

.9912

l:1,9C57E-0-1

I.6S 0E5 ,- 02

1 -1 c 50 ,

1 01S,2 0

1 .501 E-03
1.`9281E- 031.5900[7E-03

I .-'927E-03-

i. 58,05H-03

1-.5:493E-O3

I. fE26 -02

1.,', - 48E-0-'

1.497421:-03

1.9174F-03

1.4B`5OE-0`5

I. 47 25LE-03
1.5[9471F-031
I.57949E-03,

71C492E-03

1.4 8793E-03

.4179E-03
I. 6 ,5E-03
1 715 3K-03

1 4 4UE3.- 0+
!.5,55g3E-O•
I . 4 3U"5E-0;

1.9,1-04

1.42]E1-03
i54544E03

I.,4291,8E-03

4.41 "32E-03'.517601-03

1.521,96.-OS

1.49181E-02

1.41674E-03
1.491740E-03

0.405901F-03,

1.40458E-03

1.750E01-03

I. 30•998F-03

I.471631-03
1.49997E-03

1.34987E-0.3

I.402685E-03

1.44290E-03
1.45036E-03

1.43303E-03

1.48827E-03
1.43286E-03

1.43907E-03

1.4047•E83
1.39908+1-03

1,40403-0

1.4020&E0 0

1.402901-03
1.239826-03
1.943016-03

1.393031-03
0.388271-03

1.384631-03

1.380240-03

0.000001100
0.001C00.+00
O.OOC00OE*00

0.OCOO0E+00
0.000001E÷00

0.10001*00o
O. OO0Eý 00

0. Oi000E+00
0. 00000E+00
0.00000E+00
0.000CO100
5.000( 01+00
0. 000101+00
0.00100E+00
0.001 00+00
0.00000E+00
0.00000+ 00
O.O00000tE00
0.O000000*00
0.00000E+00
0, 0CO 1 01+00
0.900(0 1E00
80,006001+00O.OCOO1E+ 00
0. 01000E+00

0.OCO00E000
0.O1000E+00
0.O01010+00
0.10001±00
0.00110E+00
0,00000E+00
0.000 00E00

.0O00001*08
0,00000E100
0.00000E100
0,00000E+00
0.000(01E00
0.000 01E+00
0.0000G0E00
0.000001E00
0.00000E00
0.00000•00
0.00000E±00
0.000001'00
0.00 000E+00
0.10000E+00
0,00000E+00
0.00005E+00
O.O00000+00
0.00000E+00
0.00000E+00
0.000CO1+00
0.00000E100
0.000CO1 000
0.00010F+00
0.000001+00
0.00000E+00
0. 00COE+00
0.00,01+00
0.00000E100
0.00000F+00
C.1C200 "'02
0.00000E0 00
0.000000E00
0. 00000E,00
0.000001+00
0.0000OE+00
0.00000E+00
0.00000*+00
0.000001+00
0.00000F+00
0.00000F+00
0. 00000 +5÷00
O.00000+E00
0.0000OE+00
0.00000E 00
D0.00000E00
0.O0000E0L+ 00
0.O0000E+O0
0.000001E00
0.00000E+00
2.00000E*00
0.0000OE,00
0.00000E1+O0
0.00000E+00
0.00000.+00
0.00000E0+ 00
0.000001E 00
0.00000E+00
0.00000E'+00
0,00000E+00
0.00000E+00
0.00000E+00
O.00000+E00
0.00000E+00
0.00001E+00
O.0000E5+00
0.00000E00
0.00000E+00
0.00050E+00
0.0000E-00
0.00000E+00

1.0.00010 00
O.O00001E+00
0.00001E-00
0.00000E-CO
0.00000E+1O
0. 001O0E. 6O0
0.00COOE400

0.000001+00
O.00000E100
0.000001÷00
0.0000 01+ 00
0.000001+00
0.00000E+ 00
S.O00i0±0E+0

0.00000E+50
0.00000E+00
0.000001+60
0. 00000E+ (00
0.006500100

O.00000E+01
5..000000E+00
0.00000F+00
0.000001+00
0.00050E+00
0 . 00000E+ 00
0.00000E+00
0.000001+00
0.00050E+00
0.000001±00
0.000000+00
O.000001+ 00
0.00800E+00
0.000001+00
0.000001+00
0.000001*00

0.00000E100
O.00000+E00
0.00000E+ 00
0.00000E100
O.O00OOEO00
0.060001E00
0.O00000O100
0.00000E+00
0.000001+00
0.000001+00
0. 00000E+00
0.00000E.00
0.00001+200
O.00001O400
0.00000+O0
O.000001E00
0.00000F+00

0.00001O+00
0.000001+00
0.040001E+00
0.000001 00
0. 000001+00
0.0000001O0

O.O000E•O000.0001.E+00
O.000101E00
0.000001100
0.00000E+00
0. 00000E00
0.000001+00

0.00000E+00
O00001E+00
0.00000*E00
0.00000E +00

O.O000E•O000.000001+00

0.000001+00
0.00050101+

0.00000E+10
0.000001+00
0.000001+80
O.00000+.000.010001E+ 00

0.000001+00
O.O00000+00
0.000001+00
0.00000E+00
0.00000E+00
0.000000+00
O.O00000E+ 00
0. 00000E00
0.00000E+00

.0OQOOlE+00
0.000000E+0
0.00001E+00
0.00000E+00
0.00000E+00
0.00000E100
0.00000E+00
0.00000E+00
0.00000E+00

0.00000E+00
0.00000E+00
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296
297
298
299
300
301
302
303

8.89102E-01 9.886V7E400 9.27714E-02 i.38183F:03 .00000E600 0.00000E0O
9.07287r-01 9.91767E800 9.27645-01 1 .3786E-4 03 0.000006+00 0,00000E+00
9.270700-01 9.94983E400 9.27643E-01 1.37422E 0 0.00000E+00 0.00000-E00
9.10371E-0i 9.9826VE600 9.27585E-01 1.370•L-0 0.00000.00 0.00000i+00

9.32232E:-01 1.00167E+01 9.27601E-01 1.36(30E-00 0.0000OE+00 0.00002OF00
9.37152P-01 1.00495E001 9.27633E-01 1-06209E-0- 0.00000E,00 0.0000OE400
8.94576E-01 1.00825E001 9.27522E-01 1.36201E-03 0.00000E,00 0.00000E+00
9.2377,E-01 I.01163E001 9.27510E-01 1.35754E-03 0.00000E000 0.00000E,00

KENO MESSAGE NUMBER K5-123 EXECUTION TERhMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.
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LWT ANALYSIS; Wi7X17 OA ASSEMBLY; NO WATER IN GAP

LIFETIME = 9.74486E-05 t OR - 2.73865E-07 GENERATION TIME - 3.83859E-0, + OR - 8.46030E-08
NU BAR = 2.43589E+00 , OR - 9.63558E-05 AVERAGE FISSION GROUP = 2,26257=+01 , OR - 5.66318--03

ENERGYfEV) OF THE AVERAGE LETHARGY CAUSING FISSION = .43E38E-01 + OR - 6.80425E-04

NO. OF INITIAL
GENERATIONS

SKIPPED K

AVERAGE 67 PER CENT

1-EFFECTIVE DEVIATION CONFIDENCE INTERVAL

0.92756 OR - 0,00136 0.92620 TO 0.92892

0,9276S OR - 0.01136 0.92628 TO 0.92901

0.92773 OR - 0.00136 0.92637 TO 0.92910

0.92788 + OR - 0.00136 0.92652 TO 0.92925

0.92796 + OR - 0.00136 0.92659 TO 0.92932

0.92786 + OR - 0.00136 0.92650 TO 0.92923

0.92783 + OR - 0.00137 0.92646 TO 0.92920

0.92797 + OR - 0.00137 0.92660 TO 0.92933

0.92809 + OR - 0.00137 0.92673 TO 0.92946

0.92807 f OR - 0.00137 0.92670 TO 0.92944

0.92813 OR - 0.00138 0.92675 TO 0.92952

0.92810 * OR - 0.00139 0.92671 TO 0.92949

0.92782 + OR - 0.00139 0.92643 TO 0.92920

0.92795 + OR - 0.00140 0.92655 TO 0.92934

0.92795 + OR - 0.00142 0.92653 TO 0.92937

0.92785 + OR - 0.00143 0.92642 TO 0.92929

0.92789 OR - 0.00146 0.92643 TO 0.92934

0.92804 + OR - 0.00148 0.92656 TO 0.92952

0.92839 + OR - 0.00146 0.92693 TO 0.92986

0.92848 + OR - 0.00147 0.92701 TO 0.92995

0.92862 + OR - 0.00148 0.92714 TO 0.93011

0.92875 + OR - 0.00149 0.92726 TO 0.93025

0.92882 1OR - 0.00151 0.92731 TO 0.93033

.0.92834 + OR - 0.00153 0.92681 TO 0.92987

0.92835 + 'R - 0.00155 0.92680 TO 0.92990

C.92952 OR - S.100 •5 .92694 TO C.9301

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

C.92536 TO 0.93182

C.92533 TO 0.93081

0.92537 TO 0.93090

0.92532 TO 0.93087

0,92505 TO 0.93059

0.92515 TO 0.93074

0.92513 TO 0.93079

0.92498 TO 0.93072

'0.92497 TO 0.93080

0.92508 TO 0.93099

0.92546 TO 0.93132

0.92553 TO 0.93142

0.92565 TO 0.93159

0.92577 TO 0.93174

0.92580 TO 0.93105

0.92528 TO 0.93139

0.92525 TO 0.93144

,.9253" TO 0.93168

99 PER CENT
CONFIDENCE INTERVAL

0.92347 TO 0.93164

0,92306 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 0.93196

0.92375 TO 0.93214

0.92369 TO 0.93221

0.92355 TO 0.93216

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 C.93326

N.UM9BER OF
HIISTOR 1ES

300000

299000

298000

297000

296000

295000

294000

293000

292000

291000

286000

281000

276000

271000

266100

261000

256000

251000

246000

241000

236000

231000

226000

221000

216000

21 1C01

0
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LWT ANALYSIS; W117X01 OFA ASSEMBLY; NO WATER IN GAP

NO. OF INITIAL
GENERATIONS AVERAGE 67 PER CENT

SKIPPED K-EFFECTIVE DEVIATION CONFIDENCE INTERVAL

97 0.92867 OR - 0.00159 0.92708 TO 0.93025

.02 0.92922 , OR - 0.03160 0.92763 TO 0.93082

107 C.92909 OR - 0.00164 0,92745 TO 0.93072

112 0.92851 t OR - 0.00D65 0.92686 TO 0.93016

117 0.92832 4 OR - 0.00168 0.92664 TO 0.93000

i22 0.92824 + OR - 0.00169 0.92655 TO 0.92993

127 0.92863 4 OR - 0.00172 0.92692 TO 0.93035

132 C.92852 + OR - 0.00175 0.92676 TO 0.93027

137 0.92861 + OR - 0.00178 0.92683 TO 0.93039

142 0.92845 + OR - 0.00181 0.92663 TO 0.93026

147 0.92836 OR - 0.00186 0.92650 TO 0.93022

152 0.92878 OR - 0.00189 0.92689 TO 0.93066

157 0.92859 OR - 0.00194 0.92666 TO 0.93053

162 0.92856 + OR - 0.00200 0.92656 TO 0.93056

167 0.92855 f OR - 0.00207 0.92648 TO 0.93062

172 0.92809 + OR - 0.00211 0.92598 TO 0.93019

177 0.92900 . OR - 0.00210 0.92690 TO 0.93110

182 0.92982 + OR - 0.00207 0.92775 TO 0.93189

187 0.93012 + OR - 0.00213 0.92798 TO 0.93225

192 0.92988 + OR - 0.00220 0.92768 TO 0.93208

197 0.92979 + OR - 0.00228 0.92750 TO 0.93207

202 0.92956 4 OR - 0.00239 0.92717 TO 0.93195

207 0.92876 OR - 0.00244 0.92633 TO 0.93120

212 0.92876 OR - 0.00253 0.92623 TO 0.93129

217 0.92790 + OR - 0.00258 0.92532 TO 0.93049

222 0.92835 + OR - 0.00259 0.92576 TO 0.93094

227 0.92875 OR - 0.00267 0.92608 TO 0.93143

95 PER CENT
CONFIDENCE INTERVAL

0.92549 TO 0.93184

C.92603 TO 0.93242

0.92582 TO 0,93236

0.92521 TO 0.93181

0.92496 TO 0.93268

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 0.93438

0.92548 TO 0.93429

0.92522 TO 0.93436

0.92478 TO 0.93434

0.92389 TO 0.93364

0.923'71 TO 0.93382

0.92274 TO 0.93307

.-0.92318 TO 0.93353

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

0.92301 TO 0.93388

0,92279 TO 0.93393

0.92311 TO 0.93444

0.92278 TO 0.93441

0.92256 TO 0.93456

0.92233 TO 0.93476

0.92177 TO 0.93440

0.92269 TO 0.93531

0.92361 TO 0.93603

0.92372 TO 0.93651

0.92327 TO 0.93649

0.92293 TO 0.93664

0.92239 TO 0.93672

0,92145 TO 0.93607

0.92118 TO 0.93635

0.92016 TO 0.93565

0.92059 TO 0.93612

0.92073 TO 0.93677

NUMBER OF
HISTORIES

206000

201002

196002

191000

i86000

181000

176000

171000

166000

161000

156000

151000

146000

141000

136000

131000

126000

121000

116000

111000

106000

021000

96000

90000

06000

81000

76000
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LWT ANALYSTS; W17013 OFA ASSEMBLY; NO WATER IN GAP

NO. OF INITIAL
GENERATIONS AVERAGE 67 PER CENT

SKIPPED K-EOFECTIVE DEVIATION CONFIDENCE INTERVAL

232 0.92838 OR - 0.00274 0.92565 TO 0.93112

237 0.92690 + OR - 0.00269 0.92422 TO 0.92959

242 0.92576 ' OR - 0.00273 0.92303 TO C.92850

241 0.92621 OR - 0.00283 0.92338 TO 0.92904

252 0.92661 + OR - 0,00306 0,92361 TO 0.92974

257 0.92546 + OR - 0.00316 0.92229 TO 0.92862

262 0.92446 , OR - 0.00343 0.92103 TO 0.92789

267 0.92316 + OR - 0.00371 0.91946 TO 0,92687

272 0.92248 + OR - 0.00412 0.91836 TO 0.92659

277 0.92103 OR - 0.00440 0.91664 TO 0.92543

282 0.92139 + OR - 0.00499 0.91639 TO 0.92638

287 0.92005 OR - 0.00576 0.91429 TO 0.92581

292 0.91662 OR - 0.00469 0.91193 TO 0.92131

297 0.92086 OR - 0.00644 0.91443 TO 0.92730

95 PER CENT
CONFIDENCE INTERVAL

0.92291 TO 0.93386

0.92153 TO 0.93228

0.92029 TO 0.93123

0.92055 TO 0.93167

0.92055 TO 0.93280

0.91913 TO 0.93179

0.90760 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 NUMBER OF
CONFIDENCE INTERVAL HISTORIES

0.92017 TO 0.93659

0.91884 TO 0.93496

0.91756 TO 0.93396

0.91772 TO 0.93470

0.91749 TO 0,93586

0.91597 TO 0.93495

0.91416 TO 0.93475

0.91204 TO 0.93429

0.91013 TO 0.93483

0.90705 TO 0.93422

0.90641 TO 0.93636

0.90276 TO 0.93734

0.90254 TO 0.93070

0.90155 TO 0.94017

71000

66000

61000

56000

51000

46000

41000

36000

31000

26000

21000

16000

i00000

6000
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LWT ANALYSIS; W17XA7 OFA ASSEMBLY; NO WATER IN GAP

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RUN.
THE LINE REPRESENTS K-EFF - 0.9276 + OR - 0.0014 WHICH OCCURS FOR 303 GENERATIONS RUN.
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LWT ANALYSIS; W17X17 OFA ASSFMBLY; NO WATER IN GAP

GROUP FISSION UNIT REGION FISSIONS
FRACTION

1 0.0C41 3.82159E-03

2 0.11176 1.62875E-02

3 0.0i95 1.81087E-02

4 0.0080 7.43364E-03

5 0.0025 2.29030E-03

6 0.0021 1.9299]E-03

7 0.0020 1.09655E-03

N 0.0021 1.94380E-03

9 0.0028 2.6394BE-03

IS 0.0062 5.70684E-03

ii 0.0129 1.19819E-02

12 0.0169 1.57150E-02

13 0.0161 1.49765E-02

i4 0.0127 1.17814E-02

15 0.0027 2.53721E-03

16 0.0019 1.75894E-03

17 0.0029 2.66520E-03

I8 0.0039 3.58287E-03

19 0.0048 4.46800E-03

20 0.0202 1.87404E-02

21 0.0111 1.02892E-02

22 0.0270 2.50763E-02

23 0.1015 9.41627E-02

24 0.2107 3.95465E-03

25 0.1843 1.70920E-01

26 0.2272 2.10732E-0I

27 0.0762 7.06463E-02

S Y~i>M S OTAL =.275571-01

ELAPSED TIME 10.11817 MINUTES

RAINDOM NUM4BER= 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

1.8404

1.8401

1.3701

0.8243

1.2914

0.8781

0.4969

0.3094

0.3838

0.3707

0.6653

0.i468

ABSORPTIONS PERCENT
DEVIATION

2.23872E-03 1.6019

8.22928E-03 C.5887

7.53114E-03 0.51755

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

1.6'1942E-02 0.4655

2.734i8E-02 0.4594

2.90498E-02 0.5221

2.96920E-02 0.6243

4.24296E-02 0.5074

8.668560-03 0.1845

5.16861E-03 0.9238

3.52185E-03 1.0888

3.66608E-03 1.1853

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 0.232F

1.99426E-01 0.2299

6.77221E-02 0.3877

9.,5276E-01 -. 0469

SKIPPING 3 GENERATIONS

LEAKAGE PERCENT
DEVIATION

1.15365E-04 17.5402

2.90700E-04 10.4431

6.30226E-04 6.7848

3.81020E-04 9.1521

5.72032E-04 7.7086

1.56084E-03 4.7185

1.76478E-03 4.2262

8.11684E-04 6.1129

4.31467E-04 8.9926

4.62936F-04 7.9790

4.15735E-04 8.2827

2.65027E-04 10.9580

2.26158E-04 11.3033

2.55644E-04 11.0784

1.32182E-04 15.6621

6.54276E-05 20.1921

4.77522E-05 24.4371

3.29000E-05 29.7861

5.72788E-05 22.5666

1.84537E-04 12.2584

5.76837E-05 23.1358

1.56659E-04 11.8902

1.41312E-03 3.5432

2.86114E-03 2.3289

1.77367E-03 3.1578

1.38539E-03 3.3467

1.95343E-04 8.6185

1.654670E-02 !.1479
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LWY ANALYSIS; WI7IXI7 OVA ASSEMBLY; NO WATER IN GAP

0. b396
0.6523
5.6649
0. E 716

0. 6 902
0.9028
0. 9150
0.928i
0.9408
0.9834
0.9661
0.9707
0.9914

TO 0.8523
TO 0.B649
TO 0.e-36
TO 0.S902
TO 0.9028
TO 0.9155
TO 0.926.
TO 0.9408
TO 0.9534
TO 0.9661

TO 0.9787
TO 0.9914
TO 1.0040

FREQUENCY FOR GENERATIONS 4 TO 303.

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

0.6396 TO 0.6523
0.8023 TO 0.0649
0.8649 TO 0.6776
0.6776 TO 0.0902
0.6ý902 TO 0.9028
0.9028 TO 0.9155
0.9055 TO 0.9280

0.9281 TO 0.9408
0.9408 TO 0.9534
0.9534 TO 0,9661
0.9662 TO 0.976'l
0.9787 TO 0.99i4
0.9914 TO 1.0040

0.8396 TO 0.8523
0.8523 TO 0.8649
0.6.649 TO 0.6776
0.6776 TO 0.6902
0.6902 TO 0.9028
0.9028 TO 0.9155
0.9155 TO 0.9201
0.9281 TO 0.9408
0.9408 TO 0.9534
0.5534 TO 0.9661
0.9661 TO 0.97867
0.6787 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
0.8396 TO
0.8523 TO
0.8649 TO
0.8776 TO
0.8902 TO
0.9028 TO
0.9105 TO
0.9281 TO
0.9408 TO
0,9534 TO
0.9661 TO
0,9787 TO
0.99:4 TO

0.8523
0.8649
0.8776
0.8902
0.9028
0.9105
0.9281
0.9408
0.9534
0.9661
0.9787
0.9914

. c0c0

CONGRATULATIONS! YOU HAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH KENO 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

PR:MARY MODULE ACCESS AND INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37 1
MODU0 E CAS25 W LL BE CALLED

LWT' ANALYSIS; WTxI70 FA ASSEMBLY; WATER IN GAP
27GROUPNDF4 LATTICECELL
102 1 0j.95 293.0 92235 3.5 92238 96.5 END
ýR 2 i .0 293.0 END
H20 3 1.0 293.0 END
).L! 4 i,0 293.0 END

304 .0 293.0 END
IIF 6 1.0 292.0 END
9K0 7 1.000 293.0 END
I20 a 1.000 293.0 END
F20 9 1.0 293.0 END
END COMP
SQUAREPIT CH 1.2598 0.7844 1 3 0.9144 2 0.0002 9 END
]RWT ANALYSIS; W17x17 OFA ASSEMBLY; WATER IN GAP
F.EAD PARAM RUN=YES PLT=NO TME=5000 GEN=303 NPG=1000 END PARAM
READ GEOM
UNIT 1
COM='FUEL PIN CELL - WITH H20'
CYLINDER 1 1 0.3922 2P612.88
CYLINDER 9 1 0.4001 2P 12.88
CYLINDER 2 1 0.4572 2P182.88
CUBOID 3 1 4P1.6299 2P182.88
UNIT 2
COM='WATER ROD CELL - WITH H20'
CYLINDER 3 1 0.'715 2P182.88
CYLINDER 2 1 0.6-21 2P'82.88
CUBOID 3 1 4P6.6299 2P182.88
GLOBAL UNIT 9
ARRAY 1 -10.7081 -10.7083 -182.88
CUBOID 3 1 4PI1.2776 2P162.88
CYLINDER 4 1 16.691 2P182.88
CYLINDER 3 1 11.9663 2P162.68
CYLINDER 5 i 18.6913 2P 62.p8
CYLINDER C1 33.4963 2P612.89
CYLINDER 1 1 39.544 3 2P182.68
CYLINDER 7 1 49.2443 2P182.88
CYLINDER 5 1 49.8539 212.48 -192.16
CYLINDER 6 1 49.8f.39 212.48 -199.78
CYLINDER 5 1 49.8539 212.48 -209.67
CUBOID a 1 4I91.0100 243.00 -241.00
END )G0EO
READ ARRAY
ARA=1 NUX=17 NUY=17 NUZ=1 FILL

34RI
5RI 2 2R1 2 2R1 2 5R1

3R1 2 9RI 2 3R8
171

2R1 2 2RI 2 2R1 2 2R1 2 2RI 2 2R1
34111-.

2RI 2 2R9 2 28I 2 2R1 2 2R9 2 -2RI
34R1

2RI 2 2RI 2 2RI 2 2RI 2 2RI 2 2R1

3R1 2 9R1 2 3RI
5R9 2 2R1 2 2R9 2 5Ri

34R9
END) FILL
END ARRAY
READ BOUNDS ZFC=VAC YXF=VAC END BOUN8DS
END DATA

SECONDARY MODULE 000008 HAS BEEN CALLED.

MODULE 000008 IS FINISHED. COMPLETION CODE 0. CPU TIME USED i.32 (SECONDS).

SECONDARY MODULE 010002 HAS BEEN CALLED.

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

SECONDARY MODULE 000009 HAS BEEN 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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CCCCCCCCCCC SSSSSSSSSS AAAAAAAAA 1SSSSSSSSS!; 22222222222 55555555555
CCCCCCCCCCCCC SSSSSSSSSS AAAAAAAAAAA SSSSSSSSSSS2S 2222222222222 555555552
CC CC S, SS AA AA 12 S 22 22 55
CC AA AA -2 2;: 5
CC S! AA AA 22 22 52
CC S2SSSSSSSSSS AAAAAAAAAAAAA 2SSSSSSSSSSS 22 55555555552
CC SSSSSSSSSSSS AAAAAAAAAAAAA 3 S52SSSSSSSS 22 255525555
CC SS AA AA SS 22 25
CC SS AA AA SS 22 25
CC CC SS SS AA AA SS SS 22 55 '5

CCCCCCCCCCCCC SSSSSSSSSSSSS AA AA SSSSSSSSSSSSS 2222222222222 5555555555555
CCCCCCCCCCC SSSSSSSSSSS AA AA SSSSSSSSSSS 2222222222222 5555555555t

SSSSSSSSSSS CCCCCCCCC AAAAAAAAA LL EEEEEEEEEEFJO PPPPPPPPPPP CCCCCCCCCCC
5SSSSSSSSS222SO CCCCCCCCCCCCC AAAAAAAAAAA LL EEEEEEEEEEEEE PPPPPPPPPPIPP 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 LE PP Pt CC
SSSSSSSsssss CC AAAAAAAAAAAAA LL EEEEEEEE - ------ PPPPPPPPPPPPP CC

SSSSSSSSSSSS CC AAAAAAAAAAAAA LL .EEEEEEEE -------- PPPPPPPPPPPP CC
SS CC AA AA LL FE PP CC
SS CC AA AA LL. EE PP CC

SS SS CC CC AA AA LL PE PP cc cc
SSSSSSSSSSSS CCCCCCCCCCCCC AA AA. LISLLLLLLLLLLL EEEEEEEEEEEPE PP CCCCCCCCCCCCC

SSSSSSSSS2S CCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE PP CCCCCCCCCCC

0000000- 7772777777777 // 22222222222 33333333333 // 99999999995 888888888BE
02000000 77777777"7777 /7 2222222222222 3333333333323 // 99999999999£9 98M88888889:8

00 00 77 77 // 22 22 33 33 // 9 99 b8 F8
00 00 77 // 22 33 // 99 99 98 (8
00 00 77 // 22 23 S 99 99 89 H8

00 00 77 / 22 333 // 99999999999X9 9880888888
00 00 77 // 22 333 // 999999999999 88888888889

o0 00 77 // 22 33 // 99 80 98
o0 00 77 // 22 23 // 99 89 98
00 00 77 // 22 33 33 // 99 89 B8
000000000 77 // 2222222222222 3333333333333 // 9999999999999 89888888888"9

0000000 77 - / 2222222222222 33333333333 // 999999999999 B88898888888

0000000 33333333333 11 ti 0000000 3333333333'
000000000 3333333333333 iii itS 00000000 3333333333323

O0 00 33 33 t0lt tIt 00 00 33 23
00 00 33 . 15 00 00 23
00 00 33 :ii : 00 ,0 23
00 00 333 iI i1 00 0 0 333
00 00 333 !l 1i 00 00 333
00 D0 33 911 11 00 00 33
00 00 33 1. il 00 00 33

00 00 33 33 ti tl 00 -00 33 33
00000000O 3333333333333 iiiiiiii ltllilt 000000000 3333333333333

0020000 33333333333 IIII8ii2 101ili10 0000000 33333333333
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PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: CSAS

CREATION DATE: C3/08/96

VOLUME: ENG

LIBRARY: G:\SCALE43\WINNT\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 ANALYSIS; W17XI7 OFA ASSEMBLY; WATER IN GAP

"" PROBLEM PARAMETERS

LIB 27GROUPNDF4 'LIBRARY
MXx 9 MIXTURES
MSC 9 COMPOSITION SPECIFICATIONS
IZM 4 MATERIAL ZONES
GE LATTICECELL GEOMETRY
MORE 0 0/i DO NOT READ/READ OPTIONAL PARAMETER DATA
MSLN 0 FUEL SOLUTIONS

* PROBLEM COMPOSITION DESCRIPTION.

SC O02 STANDARD COMPOSITION
MX 1 MIXTURE NO.
VF 1.900 VOLU E FRACTION
ROTH 10.9600 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP I 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

92000 1.00 ATOM/MOLECULE
92235 3.500 NT
92238 96.500 WTH

8016 2.00 ATOMS/MOLECULE
END

SC ZR STANDARD COMPOSITION
MX 2 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 6.4900 THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

40000 1.0Q 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 I 0/1 MIXTURE/COMPOUND
TEMP 293.1 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

SC AL S'TANDARD COMPOSITION
MX 4 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 2.7120 THEORETICAL DENSITY
NELT I HO. ELEMENTS
iCP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

13027 1.00 ATOM/MOLECULE
END

SC SS304 STANDARD COMPOSITION
MX 5 MIXTURE NO.
VF 1.1000 VOLUME FRACTION
ROTH 7.9200 THEORETICAL DENSITY
NEL 4 NO. ELEMENTS
ICP 0 0/I MIXTURE/COMPOUND
TEMP 293,0 DEG KELVIN

24314 19.000 WT:
25055 2.000 WT
26304 69.500 WT
20304 9.500 WT

END

SC PB STANDARD COMPOSITION
MX 6 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 DEG KELVIN

82000 1.11 ATOM/MOLECULE
END

SC H20 STANDARD COMPOSITION
MX 7 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEIL 2 NO. ELEMENTS
lCP 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
MX 8 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/i MIXTURE/COMPOUND a
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TPMP 293. 0 DEG KELVIN
1001 2.00 ATOMS/MOLECULE
80i6 1.00 ATOM/MOLECULE

END

SC H20 STANDARD COMPOSITION
MIX 9 M:XTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY,
NEL 2 NO. ELEMENTS
ICP 1 0/E MIXTURE/COMPOUND
TEMP 293.0 DEC KELVIN

i001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

*+ PROBLEM GEOMETRY +

CTP SQUAREPITCH CELL TYPE
PITCH -. 2590 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 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; W!7X170 FA ASSEMBLY; WATER IN GAP

..... * DATA LIBRARY INFORMATION ON*

UNIT VOLUME

NUMBER DATA SET NAME NAME UNIT FUNCTION

89 G:\scale43\DATALIB\FT89F001 STANDARD COMPOSITION LIBRARY

82 G:\scaBe43\DATALIB\FT82F001 CROSS SECTION LIBRARY

11 D:\PROJECTS\BU85-C-S\pwrfinl2\S7HX2M\FT1lF00 SHORT CROSS SECTION LIBRARY

90 D:\PROJECTS\BU85-C-I\pwrinr.02\l7HX2M\FT90FI0 INPUT DATA DIRECT ACCESS

STANDARD COMPOSITION LIBRARY DATA

UNIT NUMBER : 89

DATASET NAME : G:\scale43\DATAL!B\FT89F001

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

CREATION DATE: 6/30/9-I

CROSS SECTION LIBRARY DATA

UNIT NUMBER : 82

DATASET NAME : G:\scale43\DATALIB\FT82PO0I

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,

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

........ o Io'S WERE USED BEFORE READING KENO V DATA ........

........ 0 IO'S WERE USED READING TRE KENO V PARAMETER 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 1O'S WERE USED LOADING THE DATA ........

0 IO'S WERE USED CHECKING THE KENO V GEOMETRY DATA ........
RESTART DATA HAS BEEN WRITTEN ON UNIT 95I*'

........ , 10OI 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; WITX]7 OVA ASSEMBLY; WATER IN GAP

NUMERIC PARAMETERS *

TME MAXIMUM PROBLEM TIME (MIN)

TBA TIME PER GENERATION (MIN) 0.50

GEN NUMBER OF GENERATIONS 303

NPG NUMBER PER GENERATION I000

NSK NUMBER OF GENERATIONS TO BE SKIPPED 3

BEG BEGINNING GENERATION NUMBER 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 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

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 ..
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- "LWT ANALYSIS; WI7XI7 OFA ASSEMBLY; WATER IN GAP

LOGICAL PARAMETERS

* RUN EXECUTE PROBLEM AFTER CHECKING DATA

*' FLX COMPUTE FLUX

DMU COMPUTE AVG UNIT SELF-MULTIPLICATION

MKU COMPUTE MATRIX K-EFF BY UNIT NUMBER

CKU COMPUTE COFACTOR K-EFF BY UNIT NUMBER

M 4U PRINT FISI 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

N.. HHL COLLECT MATRIX BY HIGHEST HOLE LEVEL

AMX PRINT ALL MIXED CROSS SECTIONS

XSi PRINT 1-0 MIXTURE X-SECTIONS

XS2 PRINT 2-D MIXTURE X-SECTIONS

XAP PRINT MIXTURE ANGLES H PROBABILITIES

PKI PRINT FISSION SPECTRUM

PID 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 DFNSITIES NO

NUB COMPUTE NU-BAR & AVG FISSION GROUP YES

MNP COMPUTE MATRIX K-EFF BY UNIT LOCATION NO

CKP COMPUTE COFACTOR K-EFF BY UNIT LOCATION NO

FMP PRINT FUSS PROD MATRIX BY UNIT LOCATION NO

MKA COMPUTE MATRIX K-EFF BY ARRAY NUMBER NO

CKA COMPUTE COFACTOR K-EFF BY ARRAY NUMBER NO

PMA PRINT PUSS 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 NO11

PAX PRINT XSEC-ALBEDO CORRELATION TABLES NO

PWT PRINT WEIGHT AVERAGE ARRAY NO'

PGM PRINT INPUT GEOMETRY NO

BUG PRINT DEBUG INFORMATION NO

THK PRINT TRACKING INFORMATION NO ...

PARAMETER INPUT COMPLETED

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

DATA READING COMPLETED
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LWT ANALYSIS; W1XI7 OFAV ASSEMBLY; WATER TN GAP

ADDITIONAL INFORMATION

* NUMBER OF ENERGY GROUPS

NO. OF FISSION SPECTRUM SOURCE CROUP

NO. OF SCATTERING ANGLES IN XSECS

ENTRIES/NEUTRON IN THE NEUTRON BANK

ENTRIES/NEUTRON IN THE FISSION BANK

NUMBER OF MIXTURES USED

NUYMBER OF' BIAS IDS 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

i6 NUMBER OF UNITS IN THE GLOBAL Y

9 NUMBER OF UNITS IN THE GLOBAL Z

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 MAXIMUM ARRAY NESTING LEVEL

DIR.

DIR,

DIR.

YES

17

17

YES *

NO

NO *

I *

I '

tX BOUNDARY CONDITION

+Y BOUNDARY CONDITION

,Z BOUNDARY CONDITION

VAC

VAC

VAC

-X BOUNDARY CONDITION

-Y BOUNDARY CONDITION

-Z BOUNDARY CONDITION

VAC

VAC

VAC
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LWT ANALYSTS; W17X17 OFA ASSEMBLY; WATER IN GAP

... SPACE AND SUPERGROUP INFORMATION

0 100000 WORDS IS THE TOTAL SPACE AVAILABLE.

28457 WORDS WERE USED FOR NON-SUPERGROUP STORAGE.

7:543 WORDS OF STORAGE ARE AVAILABLE FOR SUPERGROUPED DATA.

99759 WORDS OF STORAGE ARE AVAILABLE FOR CONSTRUCTING THE SUPERGROUPS.

71403 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 TOE 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 EN SUPERGROUPING ........

........ 0 IO'S WERE USED LOADING TRE DATA ........
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MEDIA BIAS
NUM IDREGION

LWT ANALYSIS; '617X17 OFA ASSEMBLY; WATER IN GAP

GEOMETRY DESCRIPTOON FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT I -----

FUEL PIN CELL

I CYLINDER

2 CYLINDER

3 CYLINDER

4 CUBOID

- WITH 120

91

2 1

3 1

RADIUS = 0.39220

RADIUS = 0.40010

RADIUS = 0.45720

÷X = 0.62990

+Z w 182.88

Z - 82.88

+Z = 182.88

-X =-0,E2990

-Z = -182.88

-Z = -182.88

-Z -182.88

+Y = 0.E2990

CENTERLINE IS AT X

CENTERLINE IS AT X

CENTERLINE IS AT X

-Y =-0.62990 -z

0.00000

=0.00000

= 182.88

Y 0.00000

Y 0.0o000

Y = 0.00000

-Z = -182.88

----- UNIT 2 -----

WATER ROD CELL - WITH H20

1 CYLINDER 3 1

2 CYLINDER 2 1

3 CUBOID 3 1

RADIUS = 0.57150

RADIUS = 0.61210

+X = 0.62990

iZ = 182.88

+Z = 182.88

-X =-0.62990

-Z - -182.88

-Z -182.88

,Y = 0.62990

CENTERLINE IS AT X

CENTERLINE IS AT X

-Y =-0.62990 +Z

1 ARRAY NUMBER

2 CUBOID

3 CYLINDER

4 CYLINDER

.5 CYLINDER

6 CYLINDER

7 CYLINDER

8 CYLINDER

9 CYLINDER

10 CYLINDER

11 CYLINDER

12 CUROID

3

3

5

6

5

6

5

6

RAD:

RAD

RAD

RADG

RAGD

RAD

RADG

RAD

BAD.

......... GLOBAL.............
----- UNIT 9 EXTERNAL TO LATTICE i -----

+X = 10.708 -X = -10.7108 +Y 10.708 -Y = -10.708

IX - 11.278 -X - -11.278 +Y = 11.278 -Y = -11.278

IUS = 16.891 Z = 182.8B -Z = -182.88 CENTERLINE IS AT

IUS = 16.986 +Z = 182.88 -Z = -182.88 CENTERLINE IS AT

UGS = 18.891 +Z = -182.88 -Z = -- 182.88 CENTERLINE IS AT

IUS - 33.496 -Z- 182.88 -Z = -182.88 CENTERLINE IS AT

IUS = 36.544 *Z = 182.88 -Z - -182.88 CENTERLINE IS AT

IUS = 49.244 +Z = 182.88 -Z = -182.88 CENTERLINE IS AT

1US = 49.854 4 2 212.48 -Z = -192.16 CENTERLINE IS AT

IUS = 49.854 *Z = 212.48 -Z = -190.78 CENTERLINE IS AT

IUS = 49.854 *2 . 212.48 -Z = -208.67 CENTERLINE IS AT

+X = 81.000 -X = -81.000 +Y 81.000 -Y = -81.000

6U6.1-96

*z

x

x

-. xx

I

x

x

x

+ Z

= 0.00000

= 0.0000Q

= 182.88

= 182.88

= 182.88

= 0.00000

= 0.OO000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 243.00

Y = 0.00000

Y= 0.10000

-Z = -182.88

-Z = -182.88

-Z = -182.88

y 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y= 6.00000

Y 0,00O00

Y = 0.00000

y= 0.00000

-Z = -240.00
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Z LAYER

1iii

!1112

1111

1211

1111

1111

1121

1112

1111

1111

1 1 21

X, 5COLUMN

1111ii1

• I i i

111 1 121 1

1211211

1111111

1211211

1111111

111111
1211211

I1 111 1

1211211
1111111

1111111

LWT ANALYSIS; W17X17 OFA ASSEMBLY; WATER IN GAP

[UNIT ORIENTATION DESCRIPTION FOR ARRAY -

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

I 2 1 1 1

2 1 2 1 i

111111

11111 1

2 1111:2112111

1111:1

211 2 1 11211211

111 ii11

2 1 1 1 1

121121111121i1

1211111

111111

1111111
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LWT ANALYSIS; W17X17 OVA ASSEMBLY; WATER IN GAP

VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

GEOMETRY
UNIT REGION REGION

2 2
3 3
4 4

2

3 7

SURROUNDING GEOMETRY VOLUMES

9 1 8
2 9
3 10
4 11
5 12
6 13
7 24
8 15
9 16
10 17
11 ]a
12 19

VOLUME

1.76751E+02 CM**3
7.19223E+00 CMH3
5.62490E-01 CM:W:'3
3.40304E+02 CM'3

3.753000±2 CMH3
5.52175E+0] CM-'3
1.49979E+02 CM--3

GEOMETRY REGION

1.677630+05 CMI3
1.83123L,04 CM**3
1.417600E0- CM*'3
3.70972E+03 CM'3
7.85353E+04 CM -3
8.79177E0+0 CM 3

2.45309EB0ý CMN*'

1.25193E+0 CM*3
3.72996E+05 CM*O 3
5.94983E5-04 CM''3
C.94145E+04 CM*'3
9.38745E+06 CM*.3

CUMULATIVE
VOLUME

1.76751E+0± CM'*'3
I.B3943E+02 CM* 3
2.40192E+02 CM 3
5.B0496E+02 C1M*3

3.7530DE,02 EM-*3
4.30-18E402 CM''3
5.80496E,02 CM'-3

8 IS AN ARRAY PLACEMENT

1.07763E+05 CM*"3
I.J607E0±55 CMO:3

3.27830E05 CM*'3
3.3154E+001 CM*3
4.1050IF±1E CM-3
1 .28920E+06 CM' 3
i.53417E+Of CMP4*3
2.71649E+06 CM*k3
3.159490±0( CM'*4
3.21899E+0c CM-'3
3.28840E+06 CM'*3
5.26759E+07 CM'*3

BOUNDARY REGION

UNIT USES REGION

1 264 1
2
3
4

2 25 1
2
3

9 1 1
2
3
4
5
6

7

9
10

12

MIXTURE

1

9
2
3

3
2
3

3
4
3
5

6
5
7
5

6
5
8

TOTAL VOLUME

4.66622E104 CM'3
1.89875E403 CM**3
1.48497E*04 CM3'
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
1.8312q+0 4 CM''3
1.41760E+01 CM**3
3.709721E+0- CM',5
7.85313E404 CM093
8.79177-E+S5 CM*'3
2.45304EIlS CM''3
1.25193E+6 CM'-3
3.729960,+05 CM-:
5.94983E,04 CM-'U
6.94145E+04 CM''3
9.38745E106 CM''3

MASS(G)
4.851846L05
1.05334E+05
1.24766E+05
3.83037E,05
6.06873E+06
1.06483E*07
1.24964E÷06
9.37020+406
1.89526E003

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

2 1.62302E+04 CM'' 3
3 1,24994E+05 CM*_3
4 1.4170EE+05 CM::3
5 7.66253E+05 OM''3
6 9.38675E+05 CM..3
7 1.25193E606 CM'13
a 9.3"745E-+06 CM'*3
9 1.89875E603 CM*'3

BIASING INFORMATION

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

........ 0 SO'S WERE USED IN KENO-V BEFORE TRACKING ........

........ 0.01650 MINUTES WERE USED PROCESSING DATA. ........

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE= 2.78143E-01

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
±X= 1.07083E601 -X=-1.07O13E001 ±Y= 1.07083E001 -Y=-l.07053E+01 +2= 1.82880E+02 -2=-1.82880E+02

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNED OFF

0.10317 MINUTES WERE REQUIRED FOR STARTING. TOTAL EIAPSED TIME IS 0.12800 MINUTES.
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LOT ANALYSIS; 017017 OPA ASSEMBLY; WATER IN GAP

GENERATION

2•
3

14
i5

7
8
9
00

11

12
13

14

15

16
17

18
19

30
31
32
33
34
36

*7
38
29
40

41

42
43
44
45
46
47
48
49
40
51
52
53
54

56
57
58
59
60
51
62
63
64
65
67

57

68
69
70
71
72
73
74
75
76
77
78
79
80
71
82
83
84
85
86
27
08
89
90
91
92
63
94
95
96
97

GENERATION
K-EEFECTIVE

9.4501901-0

9.54 90 -01
9.412F9E-01

I.3 ,1 -01

-P -~101
9 1 3" -01

!.12 32E-01
9.1 548E-01
9. ill L_- 01

:.20419E-Ol
9,3535E-0 1

9. 74269-01

9.3791'E-01

9.29C4-'E-01

9.20 549S01

9.2 9"994-01
9.c17- F01

9.1222.-I01

9.5.9 1E-01
• _9 '9_01

,2C7pE -01

9.13'IE -01
9.29 ! E-01
9. ''- F- 01
9.--£E'- 01
S,. 6 I0

£.7912-4-01

S . 09F - 01

9±294±-01
0"99E-01

.2 (11 -01

Ii. K4M4'99 0

9 1909 0E-1

9. 17E:-O1

9,±127E-i01
1.471'•E-01

9.202•1-3'01

9.72554E-01
9. 531(E-01
9.47149E-01

9.044905E-01
9.309E2AE-01
9.527,03-E-01

9.324749-01
9.2190'E-01
9. 449 E-01
9 .4 '01

9.03916E-01
9.07107,E-01
9.43 4 E-01
9. 8OolF-01

9 - -401

9.13017E-0E

9.47144E-01
9,04490E-Il

9.419804E-01
9.52794E-01
9.07223E-01
9.431;2E-04 1
9.25910E-51

9.621495-01
9.412099E-0
9.33999E-01
9.7105(E-01
8.81612E-01
9 .02K5 E-01
9.13£51E-01
9,71327E-01

9. 3180E01-
9.5. 19E-01
9.46109E-01
8.93735E-01
9 47 19E-01
9 45899E-01

9.25S49E-01
9.01492E-01
9 20041E-01
8.02999E-01
9.221•40E-01
9.43327E-01
9.2875:3E-01
9.21355E-01
9.321139-01
9.22910E-01
9. 12S67E-OI
9.65143E-01
9.29435E-01
9. 090711-01
9.294 98E -01
9.257271-01

ELAPSED TIME
MINUTES

i9809-01

-2.571!E-cd

SF 01c"
2,+ F6 E- 01

(.92[7ý0E-01

4 2(1679-01

4.0109 2E01
9. 99 93-(1

7. 30!0(UE-O16,295'FE-01

I.941+79-01
6 7'1050E01

7,('5('F-01

7.97 3-E-01
S . ](7 - 01
p 99. • _-01
9. +99T 01

1 99`1- '39+9
1.0 33÷0

I 02775E800
07'!9¢0E+00

1.I15'8E900
1.199(,7E-00

1.7 450E+00
1.2733E0+00

1. 2441 
E+ 00

3 34'71+80t
1,4±±67E 00
1.4-4 7E+001.4i250E+00

1.45+35E+00
1ý4U,33E+00

1.56400E+00
1.5 C'-7E+00
1." 21 7E+00
1 ('''0E4i00

1.7!9£17E+00

1.7 117 +00

1.11093E+00
1 7','3+00
1 ¾9170+001.9'533E±00
1.~98833E+00

2.021 3E+00
02 9953E),00

2.06-33E+00
2.12017E+00
2.1±217E+00
2. 1'70E+00
2.22ýE7E+00
2.2'£(7E+00
2.21ELOE+00
2,322510E+00
2.-, 633E00
2. 4317E+00

2 42!.3F+ 00
2. 45F3E+10
2.49267E400
2.'23'3E900
2. 5597E+00
2.59150*+00
2.(25E0E+00
2.55j33E+00
2.[9233E+00
2.72i97E.00
2.75917E+00
2.791179+00
2.02233t400
2.85333E+00
2.88733E+00
2.921179±00
2.955001+00
2.98983E.00
3.02450H+00
3.057509400
3.09233Z+00
3.52533E400
3.15917E+00
3.19400E+00
3.22867E+00
3.26267E+00
3.29733F+00
3.22933E+00
3.36233E100
3.39617E+00

I 0600E09 00
].(0010E800

9.41'0,-81

412371-01
9.+ 7, 4E-01
9.379259-0I

,• L-01

9 9-01

9 '6 '69 0

9.::044P.-01

9.2+71'8-01
9' 29'E-01

D .27+-.501

9-34 1 E-01
9.304E5,-01

9. ý;1822E-01

9,+2954- 01
9.333[£-01

. 7'949E-01
4.222£9E-01

9 .245 3-01

9. 303 7 E-01

9.29174E-01
9.ý9180EF-01
9.o94'09-01
9.-9508E-01

9.347C9E-01

9,329506E-0]

9.32i2c9E-01
9.29232E-o01

9.301778-O1

9. 0'2E-01
9.+j4'01E-0

9.2 807E-01
9 .'9'4E-01
9.o21E'79-01
9.31074E-01
9.29934E-01
9. 999 E-01
9.3901"0E-O1
9.301(1E-01
9. 147 L-01

9.312E0

9.31714E-01

9.2'919E-01
9.32769E-01
9.74 494~0Q
9.32557E-01
9.-2859E-01

9.-3700(E-01

9.± 19192E-0
9.321)63E-01
9.3270E-01
9.3i41E-0 I

9.31710E-01
9.31169E-01
9.31009E-01
9.+ 107E-01
9.31667E-01

9.31684E-0!

9.31649E-01
9. 3146-0 1
9.311603E-01
9.±6811E-01

9,217769-01

9.32345E-01
9.317149E-01
9.32394E-01
9. 222129-01
9.226499-Il
9,326399-11
9.22899E-Il
9.230819-21
9.225799-Il
9.32763E-Il
9.329639-Il
9. 32 674E-01
9.32087E-01
9.32331E-01
9. 317419-01
9. 3163899-01
9.317769-I1
9.35741E-01
9. 31667E-Il

9, 31615E-0]
9.314 629-Il
9.35837E-Il
9.316109-11
9.31523E-Il
9. 3149 1E-11
9. 3137 71-11

AVG K-EFF
DEVIATI'ON

0 530196±:0 0
0. 00010E00
OcO006'400

6.952f !1i-03

1.095C E- V

.7,7-2,E-0:ý
5.097£8E-0'
6,6201169 0

6 '"('~-01

('[999-0

5. 224EP-03

4 .067(-I-
4.79012E-99

3. 975 CE-0.`,

'7."1'£E090

3 1 1 E5

3.7149 ,E-2

5-2 (,2E- 0

1799 5-4ý

3-0i19E-03

2.,93275ýE-0,
2.e(96'E-03

K397•7E-09.

2.89674E-02.
2 9, 301]0E-0 3

2.95017E-09

2947174E-0+
2 95•0E-03

2. 94Ac;E-03

2.&l!22E-03
2 .775529E-03

2.'819130E-

C8,1!9•E-03
2.64671E-03
S.7009£09E-03
2.71.59F7-03

2.'951E-03

2.91551E-03

2 . 13(-E-03
2.7C559E-03
2.,7321],E-03

,570EE-03
2.71292E-03

2.E1149E-03

2.[087551-03

2009192E-03
2.50147E-03

2.EO'450E-03

2.1610E-03
2.5123E-03
2.594639-03

2. ý508ll7-03

2.47192E-03

2 l5421E-03
273119E-03
2.58793E-03
2.748093-03
2.524'9E-03
2.8791 E-03
2.42340E-03
2.47147E-03
2.44031E-03
2.421812P103

2.245241-03
2.3436•E-03

2.3129E0-03

2.29056E-03
2.47129E-03

2.181479-03

2.90710E-03
2.26483E-03

2.25901E-03
2.93600E-03

2.527106E-03

2.2482029-O3
2.424289-03
2.453759-03

MATRIX
K-EFFECTIVE1
0.190009400
9.O000±0F+O0

0.10'00E+00
0.10,809+ 0G
0.O0F000E+01
0.000000E+00

0,000009+00
0.0O009+00
0.00000L±0(5
0.000O09+0'
0.00000F±00
0.8000OE+00
O.5O0OOE00
0. 1100009- 00
0O.O000E-00
0.10000H+00
0O.O0010E00
0.1O000E+00
O.00000E+00
0.00090E+05

0.000009+00
0.1O9000+09
0.00OO-0I0
0.0010±E+00
0.,0000E+00
5.000E009+O8
0.00000E+00
0.00009E+00
0.O0000E+00
0.00500E+00
0.00100E-00
0.000009:-00
0.00000E+00
0.00000E+00
0.0000+0908
8.00000+E00
0.00000E400

0.01000E+00

0.O0000O+00
0. 00000E+00
0.000009+00
0.008009+00
0.00000E800
0.00000F+00
0.000009±00
0.000009+00
0.00000E+00
0.100000E900
0.O0000.E00
0. O110011001
O. 00100900
0.00000F+00
0.1000064O0
0.00000E+O0
0.00000E+00
0.0000 0+00
0.000001+00
0.00000E8+00
0.00000E900
O.80000E+00
0.00000E+00
0.10000E,00
0.00000E +00
0.00000l+00
0.00000E+00
0.000009 00
05.0000EA+00
0.00000Z+00
0.00000E+00
0.00000E+00
0.00000E+00
0.0000E0+00
0.O0000+E00
0.00800+E00
O.O0000E+00
O.O00000+00
O.O0000E+00
0.O0050+O900
0.00000E+00
0.00000E,00
0. 00000E+ 00
0.00000E+50
0.00000±O00
0.00000F+00
0.0000E9+00
0. 00000E, 00
0.00000E+00
0.00000*E00
0.O00000+O0
0.00000E+00

MATRIX K-ElF
DEVTAI ON
0. 001OE4 00

D.a0 20' (1194+00
0.00 o o:

0. 00000+00

0.000'L1O*C

0.O00IF0c[
0.O00,0 E+,O
). 0090E+01

0.O0019+0'O
I 0,0i0000+00

0. '000ORE+00
. 00009E500

O.000:E+00

0. 0000,CE+0OC
0.0051E+800
0. 001+E,00
O.000(0E+10

0.O0000EO00
0 00001E+O0
O 00100E+80I 009556440

0.I 000059+91
0.00000E+00
0.000009+00
0.001500E00
0.0OO0c0+00
1.00000F+00O.O000009±01

0.000009+00
1.00009E+01
0.009000E00
O.O0005E±00
0. 00000F+ 00
O.000809' 00
0.00000±+00
O.0000OE+00
0.00009E+00
0.00900+O00
0.00C00E+00
0.08100E+00

O.O000CE4.00

0.0000R9900
0.0000C:f+00
0.0000E1900
0.000001+00
O.10000±E00
0.00000['00
0.0000E±00
0.0000EC100
O. 00000±+00
0.00000S+00
0.00001E+00
0.00000E9+ 00

0.000009-00
0.0000E9+00
0.000009100
O.00000E+00
0.00000E900
0,000000E+00
0.800009E00
0.00000E900
1.000111±00
0.00000,+00
0.000009+-08
0.00000+OF00
0.00000E+00
0.00000c±00
0. 00000E+ 00
0.000009±00
0.000001±00
0.00000E100
O.00000±E00
0.00000E+00
0.00000E900
0.00000E+00
O.0000±E+00
0.0000CE100
0. 00001E+00
O.O000009 80
0.00000E+80
1.000009E00
0.0000(E+00
0.00000E+0
0.00000Et00
0.00000E900
0.00000--300
O.000009E00
O.O00000E00
0,00000E+00
O.00000E+00
O.O00800E00
O.O005OOE00
0.O00009E00

NAC International 6.6.1-99



NAC-LWT Cask SAR
Revision 38

November 2007

98
99
100
i 1

102
103
104
i05
106
107
:08
109

110
111

112
113
104
115
116

1i7
110
119

120
121
122

1+8
049

134

130

136

128

139
140
141
142
143
144

145

146
147
148
149
150

112
113

1148

11-5

157

1419

100

162
163
164
165
166
167
168
109
i70
17i
172
173
174
175
176
177
178
179
180
180
182
183
184

185
186
187
188
189
190
191

192
193
194
195
196
197
198

9.0f a 1E-01
1.747640-11
9.7ý61011-0I

0.E2223F-01
9.3`C70-01
9 .41 7E-01
.2 C97470-01

19.53319C-01
9. 200950-00
9.06401E-11
6.1992 or-Go

9.!471E-01
9. 29< 17E-01
9.3 F570-01

0.11,16-01

9.S02 E-60-1
9.(3 13 4E-01
9.20, 49E-01
9.!109 FE-0l
9. 57102-01
9.20490E-01
9.b2 03E-01
1.317410-01

9 404 F'0 01

9.34917E-01

9, . e -0 01
9. 73619E-019.176E5-01
S. -, 0E-01

9.2(c40F-01
+9.E0!9E-01

S 611. 4 25F01

9.U4E01

6 .6670- 9-9E-0 01

9.40U80E-01
9.496937E-01
9.016900-01
9.43-27E-01
9.426/0E-01
9.19990E-01

9.006110-01

9.491970-01

9. 3912E-01
9.423570-01
8.99301E-01

1.4209`E-01
9.24299E-01
9.1242540-01

6,63134iE-01

9.f 314'63-11O

9.41801E-01
912240-01

9.43 222-11I

9.241290-01
9.125(9E-01
9.172430-01

191-1•90-02

9.407610-01
9.58640E-01
9.406`3E-01

9 .11 4092L0 31

9.60201E-01
9.27120(E-Il

9.5784'-E-01

9.637941E-0
9.4072E-01-

9.120996-0-li

9.4802E-01

0.74010E-Il

9.31419E-01
9.044109-01
9.46390r-01
9.47E40E-01

9.214022E-01
9.12491E-01
9.319439-01

9.67472E011

9.40430-IEl

9.4204]E-01
9.42700E-01
9.35631E-01
9.34'79E-01

9.5143CE-01
9.214727-01

9.634170-31
9.0824(0-11

9.4076-94-01
9.347097E-01
9.517360-01
9.156916-01
9. 3174 30-01
9.401077-01
9.1224170-01
9. 482164 -01
9.0313430-01
9.4345790-01
9.584360-01
9.062760-01

1. 430: 7T:+ 103.4(20171+20

3.4 FO 1104 CO,495:7Ei CO
3.139+01,, 00

2.•8E003.2 O3E.+00

9, 2•er"00

3.S62,E+00

3.62 410-•00

3,97320E,00

2.72100F+003.765333000

3.901-100*00

3.900(0E+00
3.96633E+00

4. 1.02 17 E+0
4.0301<0+00

4. 0706E300
4. 1020-3+00

4.2 3. 710' 3

4.101070+ 01

4 . 2 33 0+ 0 0
4.21637E+00
4.9('7E0+00
4.39100E000
4.72538E+00
4.201317E00
4.439170E00

4.7f. 0- 7C + 00
4,1036E0+00
4.1ý3E106000
4,169630+00
4,60300-+00
4. 6360 0+00

4.09963E+00
4.733670+00
4.7071•0+00
4.0133E÷0±0

4,733€E*EF00

4.731330+00

4.120300000
42.90430+00
4,933000+004.921170+00
1.03000E+00

1,'-71,7E00

I.00550E+0

.,039106+00

x5.0 34 F7,00

I ,I, 14283E+00
5 . 4743E+00

12.0717E+00
1.008000+00
5.2 11•E+00

S. 312 17 + 00
5. 340 17E+01
5.31063E+00
2.410(70E+00

0.484330+00

5.HH5•E,00

5.1-17F3+00
. 56100+E00
.0986030+00

5.011630+00

0.01000

0.76110E+00
5.819•33E00

0.80417E+00
6. 180006-E+00
5.910170+00
5. 903000+÷00
0.91100E+00

6.019100+00
6. 0126311.00

6.097F70+00
6.11907F+00
6.004833E00
6. 1•60E00+0

6.220330E+00
6.255000+00

6,322000+00

6.30583E+00
6.38883E000
6.42350E+00
6.45,50E +00
6.49217E +00
6.52700E+00
6.50083E:00
6.59383E000
6.02767E000
6. (18830+00
6.69183E+00
6.72467E+00
6.75950E+00
6.79050E,00

9.,7103,0-01

-01

.3 F -01
cl9,32F24-01

3. 1 CE-01
9,324601-01
09.9407E-0l

912 17 9-0l

K. C1i7•E-0 1

H ,I7 10-01

9 -0 40 1

0.31271E-01

9-12 9F-01
-<31 '[-01

9. 2U71E-01
.301-00

9ii <9-1 -01
9. 2[: -01

9.31'.960-01
9.0 .J E-0-1

9. -2"ý4 ý' F-0i1

9.33435E-01

9.3j74'?E-01
F,. 31 (c EE-01
9.32•137E-01

-01
-01

9. 9E-01
0.33H1LE0

-010.93 1<E-00
9•9E-01

9 .3,19E-01
9.329(ýT-01

9.3371i-01!
9.3,7]81'-01

9.0 37E-01
9.7 24 3-01
9.32979-01
9.-1303E-01
9033<7(F0-01
9. 3074F-01
9._309-01

9. 3316L- 0 1
9.338E0
9. 3-,]62E:-01

9.33(01E-01
9.-, 36F-01
9.0 92E-01

9,93!1%E-01
9.37291E-01
9.-"-, "E-01

9- 10U-01

9.3296@2E-0l

9.32720<-0l
9.327781-01
9. 32';8E-01
9.33808E-01
9.03 04E-01
9..3 317E-01

9. 32160E-01
9.33796E-01
9.33829E-01
9.337168E-01
9.33793E-01
9.33278E-01
9.33896E-01

9. 3'07E-01
9.33812E-01

0.341E-0]I
9336-01

+9., 368-01
9.31703-01
9.13008-01
9 33 74+-Il

9.331960-01
9.336179E-01
9.337621-01
9.336910-01
9.336350E-01
9. 33048E2-01
9. 53 (640-01
9. 393210E-01
9. 5373807-00

9. 338291-01
9.331692-01
9.336793E-01

9.33714E-01
9.333100-01
9.331080-01

9.338280-01

2.2!918E-03
2 .2'- E -'1E 0'-
2.2 f9 'E-_03

2.24215E-03

2. £fE-0O

C.[5K-02

2.22(14•-O-ý

2.09'E-0

2.I0101 -0'
2.09022F-0'
2.071ý99-03

2 0'. 04 F 0'2.006910-03
2.03698E-03
2. 021324E-03
2.03460E-OS
2.01735-03TO

1.(01350-03
2.00697[0

1.941116-IS0.9"4(90-010

1.934330-031.951E-09

l.923336-031.934010-03

1.9232 K-03
1.91 11E-03

].9 62 E03
1.9591E-03

1.9 49£-01

1.9]94EE-0--

1 90 3E03

1. 9980-01

1~ 0

I.8 00 -0 0

!J.,252E-O`

E4E~ 2i-0-,I. C,4 68-13F-0 ,

I.7&W.E-03

1.-7823E-03

!,77717-r-33

704,F-03

!.92174,-03

1.7980EE-03

1.7712'-E-03

4.7 1 -03

010

l.7•47E03

1.79072-03

-. 241E-03

3.75B07E-03
i.7210-03

1.77123E-01
1.87032E-03

1.710•-05

.742000-03
I.791E-03
1.(2577F-03
1.72461 "'-03

1.7239,E-03

i.7i36<t-0<

1.7079E-00

I.6341(E-03,

1.690756-03
I.69413E-03
1.07589E-03
1 86712E-03
1.65368E-03
1.65757E-03
1.65687E-03
1.64895E-03
0.043911-03
1.634780-13
1.025770-03
1.6 24600-13
0.623930-03
8.636860-03
1.634060-IS
1.62536E-0-0
1,619520-03
1.614190-13
1.600660-03
1.097530-03
1.093060-03
1. 066720-13
1.57003E-13
1.571170-13
1.568170-03
1.566530-03

0.101000E+10
0.C0000,+00
0. 000001+00

0.0 0000-E00
0. 001 000+ 00
0. 0 00 00 00
0 .(COMOO ÷00
0.c0100E+00
0. 0000}:+00

0. 010000 E00
0.O050000E0
0. 00000.00

0.000001+00
0. 00000*+00

0.8001 00+00
0.0001OE+00

0.00000E+00
0.000000-00
0. 000OOE+00
0.000010+00
0.002 c000+ 00
0 01100+00
0.000 600E+00
0.000000+00

0. 00000E+00
0.00000E+00
0. 0010C00E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000000+00
0.00000E+00

0.00000Y+00
0.000010E00

0.010001+00
0.00000E+00
I. 00000E+00
0. 010000E+0
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000100E+00
0.00000E+00
0.000008+00
0.000000F+00
O .00000E+00
0.O00000E00
0.00000F+00
0. 0000EL. 00
0.00000E+00
0.00000£+00
0.00(:O1E000
0.000000+00
0.00OO0H,00
0.00(00E-Ol
I .000070 '-00

0.00O E1600
0.00000E+00
1.00000E100
0.00000E+00
0 000001+00
0,00000E+00
0,001000+00
0.00000K+00
0.000001+00
0.0001001E0
0.00000E+00
0. 00000 +00
C.0000E+00
0.00000E+00
0.00000K+00
0.O00010 0
0.100000+00
0.00000E+10
.000000E+00

0.10000E+00
0.0000E00+0
0.00001+E00
0.300000+00
0.300000±00
0.00000E+00
.300000E+00

0.000001+00
0.00000E+00
O.O00000E+O
0.00000+E00
0.00000E+00
0.00000E+08
0.00000E+00
0.00000E+00
0.0000*E+00
0.00000E+00
0.00000E+0
0.00000E+00
0.00000E+00
0.00000E+00

0.00000E+00
0.00000E+00
0.0000,E.00
0.10000(E-00

1.001000E÷00
0.00000,E00
0. 001O0E+00O.O0000E÷O00

0.00600E+00
0. 00001+0,
0.000000£+00
0.0000E+00
0. 00000E*00O.O0000E+00

0.00000i*00
0. 000010+10
0.1'0000DE 00
l.0000y-00
0.000020*00
O.O00001E00
0.000006100
O.00-010+00

0.000000+00
0.00000E+00
0.00000E+00
0. 000010*00
0.00000,+00
0.001000.E00
0.00000:,00
0.00I000.E0
0.000000+00
0.00000E,00

0.00000-E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
O0 0000EN00
0.O0000 0E400

0.000000+00
0.00000E+00
O.000D00E+00
0.000000E00
OO001006<40

O.cO0000E+O0
0.00000.00

0.000001+00
0.00000E+00

0.00000E+00
0.00000E+00I.O00I0E0'0

0.00000E+00
0.00000E+01
0.00100,100

0.00000f+000.011006000

O.O0000E*O,
O.O0000E O0
0.00000E-00

0.00000F+00
0,00000E+00
O.100100.00
O.00000E+00
0.00000E+00

0.000001+00
O.0000.F+01

0.000010+00
0.00000E+00
0,100000+00
0.10000E0+O
0.000006E00
0.00000F+00
O.00000E+00
O,00010E+00
O.000OOE+00
O.0000OE+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
0.00000E+00
0.00000E+00
0.00000E+00
0 . O010100-0

O.000000+00
0.00000E+00
O.00000E00
0.01000+0E*0
0.O000O0E+00
0.0100OE+O
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199
200
201
202
203
204
205
206
207
208
209
210

2.16
212
21 3

224
225

216
217
228
229
230
231
222
23
224
225
2Z6
227
228
229
230
241
232
2433
234
235
236
237
234
239
240
241

252

243
244
245
246
247

*2 578

249
250
251
252
253
254
255
256
257
258
259
260
261
262
273
264
265
266
267
268
269
270

201

272
273
274
275
276
277
278
279
280
290
292
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299

E.-'724E-01 6.;2633F.00
9.247(2 -0' 6.E(117F.00
9. 0515F-01 6..051±2E+00

9 3j2 -01 6.92600.+00

9.i-6081 0' 6.950020100
9.' 150' 6.99313E100
9.95551E 01 7.02163C,00
9, 191]E -0 7.06167.,00
9 .422481- 0 7.09510E+00
9.20183 -0i 7.12933±+00
9.434191-01 7.1(2,3f+00
O.4005'i-0' 7.19433E+00
9.42023E-51 7.2-723 1:±00
6.90962E-02 7.2E2012+00
9.971781-51 7.29(00E100
9.102901-01 7.330(7E100

. 41404E-01 7.36650D 00
9.1O6541-01 7.40033F+00
9.2E3411-O 7.42233.00
9.294201-01 7.46617P*00
9.0317E-01 7.501001+00
9.5i2221-01 7.124631+00
9.226791-01 7.269(71+00

S.272501-21 7.1640E.+00
9.27286E-51 7.63833E100
9.56940E-01 7.67133E+00
9.26442E-01 7.70323E3+0

.103553E-01 7.736171+00
1.61995E-01 7.772000+00
9.018031-01 7.80767E±00
9.604381-0i 7.641671+00
1.93772F-O1 7.871331+00
9.68521E-01 7.90933E+00
.. 741080-0! 7.943111+00
±.89012E-01 7.976001E00
S.62702E-01 8.01183E+00

9061E91-01 4.04650*E00
.11923E-01 8.06317E*00

9.440681-01 6.11717E+00
9.47216E-01 6.101)E+00
9.23614'-01 6.18313+00
9.12147E-01 6.217'3F+00
6.93068E-01 .25260E+00
9.(811IE-01 5.266501E00
9.296971-01 6.32117E100
9.161651-01 8.217001+00
9.04298E-01 6.092(71+00
9.939721-01 1.425501100
9.354491-01 t.4,810-'00
9.66397E-01 t.4233E.00
9.77602E-01 6.-2133E100
9.5349!E-01 6.56100E+00
9.53652E-01 8.9317[+00
9.10631E-00 8.(2783E,00
9.66311E-01 8.66000.+00
9.308251-01 8.694671.00
9.678911-01 8.726671*00
9.07966E-01 8.'76333E600
9.23536E-01 6.78717E,00

9.50763E-01 8.82933E100
9.'06171-'1 E6.05332100
9.42168E-01 8.69333E+00
9.04953E-01 8.92917E+00
9.38220E-01 8.96200E+00
9.04271E-01 8.99683E+00
8.98266E-01 9.03167E+00
9.55485E-01 9.06550E+00
9.33548E-01 9.09852E100
9.56080E-01 9.13317E100
9.39627E-01 9.16517E100
9.21043E-01 9.19817E+00
9.05240E-01 9.23200E+00
9.351611-01 9.26600E+00
9.58771E-01 9.298831:00
9.37723E-0I 9.33183E100
9.11992E-01 9.36667E,00
9.03998E-01 9.40333E.00
9.23672E-01 9.43717E100
9.59550E-31 9.47100E100
9.42804E-01 9.50400E.00
9.58298E-01 9.536004E00
9.68398E-01 9.56983E+00
9.54490E-01 9.60183E+00
9.05657E-01 9.63667E+00
9.47219E-01 9.67050E100
9.51373E-01 9.70U450E100
9.59679E-01 9.73733E+00
9.45263E-01 9.7,,33E+00
9.77649E-01 9.80417E100
8.93935E-01 9.84083E:00
9.55230E-01 9.87393E100
9.40062E-01 9.90767E,00
9.60614E-01 9.94150E100
9.39502E-01 9.97633E 00
9.03937E-01 I.00112E+01
9.05696E-01 I.00458E+01
9.57129E-01 I.00770E+01
8.99280E-01 .1.0111 *E401
8.80477E-01 1.01465E+01
8.99152E-01 1.01805E+01
8.93755E-01 1.02162E101

9. 71[ 072-01 1 . 57241 EE07
±.3 3 11[.-01 1 .54501-00

" 73-01 1.520E9-07
. 47 -01 1.!5427F-03
9. -• 5 •0! i . 549"74E.-03.

. 21-01 1.5342-7-02
.3312E-1 1. 53895F-03

-01 1.53703 L-0
9. 3671-01 . E1.3001-0

. 05E-01 1 . 12403E-03
0 330:E-01 1.531741E-03

. 01 E .51051E-03
0. -"36•-10: 1. 523601-03

9+ 2476E-01 1.51034E-03
0 . 5905-01 1. 527361-03

9 . ~349E-01 1.115046-07

. 218O-01 1 .496+ 5OE-01 39.•2%E03 i .4 5034IE-0
9.3•2•E-0! 1. 4 6535E-07c. '0141-01 1 .49611 0E-0

9. 3 2,40-01 1 .4915}'0
0 -. 31 0-0I 1 . 4653-
9.031 * 9E-O1 0 .478821-0

9 . 2-iT061 1 .472248-05
0 .'26E-0 01 1.4"7018E-03

9 •2(60-05 1.46373E-03
5. 317-0 1.41984E-0
9 1991E-01 1 .46482E-10

.01 1.4484E- 0
9. 2979-0i 1.40342F-03

0.2577-01 1 .41710 E-03
9-2955E-01 1.406231 -0

-01 1.A47274E-0
9.2944L-01 1.4i 87E-11 0
9 .- 0726-01 1.47790E -3

. 29'6E-08 1.47607E-03
9 328E7E-01 1.47249E-03
9. -2914E-01 i. 46(98E-03
9 `297 5-05 6.46201E-03
9. 29 5E-01 1i . 416368-03
9. 330161-01 1.412489-03
9.328491-01 1.456031-0a
9.i272E-0I 1. 45147E-07
9.327699-01 1 .44549E-03
9. `2701-01 1.44114E-03
9. 325+4-01 1.42995E-03
9. 26,IE-01 1.4 671E-03
9. 326+3E-01 i.430080-03
9. 2820E-01 1.'431(3E-03
9. 230E-1 01 1.43720E-03
9. 394E-013 1.433 68-03
9.I(EE-101 1.420497-03
9. 3071E-01 1.42761'-03
9. 3209E-01 1.42806E-03
9. 3199E-1 1.422421-03
9. 33336-01 1.42340E-03
9, 32 6E-01 1.421301-03
9. 3319E-01 2.41623E-03
9. 3326'7f-01 1.41235E-03
9. 3321.-, 1 O - .4308031-03
9.33245E-O1 1.40296E-03
9.33135E-01 1.40101E-03
9.33155E-01 1.39653F-03
9.33044E-01 1. 39157E-03
9.392912E-01 1.39ý55E-03
9.32997F-01 1.39388E-03
9.329991-01 1.38859E-03
9.33087E-01 1.38608E-03
9.33112E-01 5.381091-03
9.33067E-01 1.37665E-03
9.32963E-01 1.37543E-03
9.32971E-05 i.37033E-03
9.33067E-01 1.368501-03
9.33084E-01 1. 36363E-03
9. 330061-0! 1. 36082E-03
9.32900E-01 1.35999E-03
9 32866E-01 1. 3543E-03
9. 32963E-01 i.35397E-03
9.329991-01 1.34953E-03
9.33090E-01 I. 34775E-03
9.33217E-01 1.34880E-03
9.332941-01 1 . 34620E-03
9.33295E-01 I.34501E-03
9.332451-01 1.34115E-03
9.33309E-01 1.33793E-03
9.33402E-05 1.33644E-03
9.33444E-01 1.33238E-03
9.33599E-01 1.33673E-03
9.33460E-01 1.33925E-03
9.33536E-02 1.33673E-03
9.33559E-01 1.33227E-03
9.33653E-01 1. 33095E-03
9.33673E-01 I. 32650E-03
9. 33571E-01 . 32580E-03
9.33475E-01 1.32479E-03
9. 33556E-01 1.32271E-03
9. 334391-01" 1.32335E-03
9.33260E-01 1.33102E-03
9.33145E-00 1.33151E-03
9.33012E-01 1.33363E-03

0.100000,1+00 O.OOOO00
0. 00001E+00 0.OO000001.00

.O01000E+00 O. 0000E 00
0. 0000E, 00 0. 00011+00
0. 000000 0 0.00000E 00
0.00000E10 0.001001±00
0.00000F+00 0.00000.E00

0.1000057±00 O.0OOOE00
0.00001E+00 0.10000EO10
0.O30000E+O 0.OO00OE00
0.00000+100 O.00000E 00
1.00500O±0 0.00001.500
0.00000i1+00 0.00000E100
0.000001.00 O.O002OOE00
0.000501*00 O.OOO00O00
0.000001±05 0.00000E100

0.000001*00 O.0000OE+00
0.0000E1+00 0.00300E+00
0.5000010O0 O.00000E+00
0.OO00E,00 0.00000E+00
0.00000.E00 0.00000E00
O.OOO000E00 O.000001O00
0.000001*00 0.00000E+00
0.00000E+00 0.00000E+00
0.000001*00 0.0000O1+O0
0.00000+O0 0.O00000+O0
0.000001*00 0.000001+00
0.O0000E6000 0.00000E+00
0.00000+E00 0.000001.00
0.000001E00 O.O00000E+0
0.00000E+00 O.00000E+00
0.O000001-0 O.00000E+00
0.00000E.00 O.00000E+O0
O.0000E+00 O.00000E000
0.00000100 O.0000*E00
0.000001±00 OO00000E+O0
0.O0000EO0 0.000001.00
O.O00000O00 0.00000,+±00
0.00000.O0 0.O00000E00
0.000001,00 0.00000E+00
6.000001400 O.00000E100

0. O0000E+O0 0.O00OOE+O0

0.00000.+00 0.000001±00

0.000001+00 0.000001E00
0.00000E,00 O.00000E00
0.0O0000E00 0.00000E00
0.0O0005+ 00 0. 00000±E00
0. 00000E00 0.000050100
0. 00000EO0 5.00000E+O0
0.00000.E00 0.000001O00
0.00000OO00 0.00000÷O00
O.010500E00 O.00000E+00
0.00000E0O0 0.OOO005E00
0.O000OOEO0 0.OO000E+00
0.00000100 0.00000E+00
O.O00001 00 0.00000E+00
0.00000+E00 0.00000E100
0.00000E100 0.OO00*E+00
0.00000E1*00 0.300000E00

O.O0000E, O0 O.00000E÷00

0.00000.E00 0.000000E+O
0.000001±00 0.00000±+00
0.00000E100 0.00000E+00
O.00100E+00 0.00000E+O0

0.000006*+00 0.000501.00

0.0000O0E00 0.00000E+00
O.00000E 00 0.00000+00
0.00000E+00 O.00000E+00
0.00000Et00 0.000005E+0
0.00000E 00 0.00001E+00
O.O0000E100 0.00000.+00
0.00000OO00 0.00000+O00
0.00000E+00 0.O00000,00
O.000003E00 0.010000EO0
0.00000E+00 0.00000E+00
0.08000.E00 0.00000.E00
0.00000E,00 0.00000EO000.000001*00 0.000001.00

O.00000E+00 0.000000E+O
O.0000.E+00 O.O00000E+0
0.00000E+00 O.O00000E+O
0.00000E+00 0.00000E+000.00000E*00 0.000001+00

0.00000E,00 0.000001±00
O.00000E 00 0.00000E+00
0.00000E+00 0.000001E00

O,00000Eý00 0.00000E÷O0
0.000001+00 O.000001±00
0.05000E+00 0.00000E+00
O.00000E+00 O.00001E+00
O.0000E+O0 O.000001000
0.00000E+00 O.00000E+00
O.00000Eý00 O.00005100
0.00000±E00 0.00000E+000.500001*00 5.000001±00
0.000001+00 0.00000E+00
0.000001+00 0.00000E+00

0.00000E400 0.00000E+00
l.000001+00 0.00000E100
0.000001±00 0.000001±00
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300 9.301191-01
30] 8,741321:-0
302 8,94503E-01
303 9.071001-01

KENO MESSAGE NUMNER KS-123

1.01518Eý01 9.33002E-01 1.32118E-03
1.02875E0 1 9.32805E-11 1.33208E-03
I.0321015Ei 9.32678E-01 1.34190E-03
i.032553E01 9.32593C-01 1.33914E-03

EXECUTION TERMINATED DUE TO COMPLETION OF THE

0.00000E*01
0.00000E 00
0.000O0E400
C.00000E100

SPECIFIED NUMBER

0.00000*O00
0.0000E 00
0.000111*00
0.0000CE 00

OF GENERATIONS.
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LWT ANALYSIS; Wi5X17 OFA ASSEMBLY; WATER IN GAP

LIFETIME = 1.00908E-04 OR - 2.94947E-07 GENERATION TIME = 3.85312E-05 . OR - 8.81779E-08
NU BAR - 2.43572E800 OR - 9.65096E-05 AVERAGE FISSION GROUP = 2.26571E+01 , OR - 5.0411!E-03

ENERGYfEVI OF THE AVERAGE LETHARGY CAUSING FISSION - !.40077E-0i + OR - 6.25718E-04

NO. OF INITIAL
GENERATIONS AVERAGE 67 PER CENT

SKIPPED K-EFFECTIVE DEVIATION CONFIDENCE INTERVAL

3 0.93252 * OR - 0.00134 0.93118 TO 0.93386

4 0.93249 OR - 0.00135 0.93115 TO 0.93384

5 0.93255 - OR - 0.00135 0.93120 TO 0.93390

6 0.93252 * OR - 0.00135 0.93117 TO 0.93387

7 0.93251 + OR - 0.00136 0.93116 TO 0.93387

a 0.93252 + OR - 0.11136 0.93116 TO 0.93380

9 0.93250 , OR - 0.00137 0.93113 TO 0.93387

05 0.93264 + OR - C,01 36 0.93128 TO 1.93401

11 0.93271 + OR - 0.00137 0.93134 TO 0.93408

12 0.93277 + OR - 0.00137 0,93140 TO 0.93414

17 0,93267 + OR - 0.00139 0.93128 TO 0.93406

22 0.93271 + OR - 0,00141 0.93129 TO 0.93412

27 0.93290 + OR - 0.00143 0.93147 TO 0.93433

32 0.93293 + OR - 0.00145 0.93148 TO 0.93438

37 0.93295 + OR - .001147 0.93149 TO 0.93442

42 0.93317 , OR - 0.00148 0.93169 TO 0.93465

47 0.93278 + OR - 0.00148 0.93130 TO 0.93426

52 0.93260 + OR - 0.00150 0.93110 TO 0.93410

57 0.93279 + OR - 0.00153 0.93127 TO 0.93432

62 0.93298 + OR - 0.00154 0.931.44 TO 0.93452

67 0.93301 + OR - 0.10156 0.93145 TO 0.93458

72 0.93286 + OR - 0.00157 0.93129 TO 0.93443

77 0.93249 + OR - 0.00158 0.93092 TO 0.93407

82 0.93249 , OR - 0.00160 0.93089 TO 0.93409

87 0.93291 + OR - 0.00161 0.93131 TO 0.93452

92 '.93307 - OR - 1.10164 0.93143 TO 0.93472

95 PER CENT
CONFIDENCE INTERVAL

0.92984 TO 0.93520

0.92900 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

0.93005 TO 0.93576

0.93004 TO 0.93583

0.93002 TO 0.93589

0.93021 TO 0.93612

0,92981 TO 0.93575

0.92959 TO 0.93561

0.92974 TO 0.93585

0.92991 TO 0.93605

0.92989 TO 0.93614

0.92972 TO 0.93599

0.92934 TO 0.93564-

0.92930 TO 0.93568

0.92970 TO 0.93613

C.92979 TO 0.93636

99 PER CENT
CONFIDENCE INTERVAL

0.92050 TO 0.93655

0.92848 TO 0.93653

0.92850 TO 0.93660

0.92846 TO 0.93658

0.92844 TO 0.93659

0.92843 TO 0,93661

0.92840 TO 0.93660

0.92855 TO 0.93674

0.92861 TO 0.93682

0.92866 TO 0.93688

0.92849 TO 0.93685

0.92346 TO 0.93695

0.92862 TO 0.93718

0.92859 TO 0.93728

0.92856 TO 0.93735

0.92874 TO 0.93760

0.92833 TO 0.93723

0.92809 TO 0.93711

0.92821 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 0.937'74

0.92b14 '10 C.93601

NUMBER OF
HISTORIES

300000

299000

298000

297000

296000

295000

294000

293000

292000

291000

286000

281000

276000

271000

266000

261000

256000

251000

246000

241000

236000

230000

226000

221000

216000

.21100
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lWT ANALYSTS; W17K17 ,OVA ASSEMBLY; WATER IN GAP

NO. OF INITIAL
GENERATIONS

SKIPPED

97

1 02

107

112

117

i22

127

132

137

142

147

152

157

162

167

172

177

192

197

202

207

212

217

222

227

AVERAGE
K-EFFFECTIVE DEVIATION

0.93315 OR - 0.00167

0.93271 4 OR - 0.00167

0.93281 OR - 0.00170

0,93320 + OR - 0,00173

0.93307 OR - 0.00176

0.93259 OR - 0.00178

0.93251 OR - 0.00183

0.93203 OR - 0.00185

0.93187 + OR - 0.00186

0.93166 OR - 0.00191

0.93169 OR - 0.00,194

0.93203 OR - 0.00199

0.92219 * OR - 0.00203

0.93201 1 OR - 0.00204

0.93200 1 OR - 0.00210

0.93129 + OR - 0.00215

0.93134 + OR - 0.00222

0.93096 OR - 0.0022B

. ;93065ý + OR -0.00230

0.93048 + OR - 0.00239

0.93008 OR - 0.00247

0.93030 OR - 0.00254

0.93039 OR - 0.00264

0.93000 . 00 - 0.00274

0.93083 4 OR - 0.00291

0.93107 + OR - 0.00295

0.93140 OR- 0.00307

67 PER CENT
CONFTDENCE INTERVAL

0.93148 TO 0.93482

0.93004 TO 0.93438

0.93111 TO 0.93452

0.93146 TO 0.93493

0.93130 T0 0.93483

0.93080 TO 0.93437

0.93060 TO 0.93434

0.93018 TO 0.93388

0.93001 TO 0.93373

0.92975 TO 0.93357

0.92975 TO 0.93364

0,93004 TO 0.93402

0.93016 TO 0.93423

0.92997 TO 0.93405

0.92990 TO 0.93410

0.92914 TO 0.93344

0.92913 TO 0.93356

0.92868 TO 0.93323

0.92836 TO 0.93295

0.92809 TO 0.93286

0.92761 TO 0.93255

0.92776 TO 0.03283

0.92776 TO 0.93303

0.92781 TO 0,93328

0.92802 TO 0.93364

0.92812 TO 0.93402

0.92833 TO 0.93447

95 PER CENT
CONF:DENCE INTERVAL

0.92981 TO 0.93649

0.92937 TO 0.93605

0.92941 TO 0.93622

0.92973 TO 0.93667

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 '10 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.,:"577

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 0.93816

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

0.9262B 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

0.92470TO 0.93799

0.92413 TO 0.93779..

0.92377 TO 0.93754

0.92332 TO 0.93763

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

NUMBER OF
HISTORIES

206000

201000

196000

191000

186000

181000

176000

171000

166000

161000

156000

151000

146000

141000

136000

131000

126000

121000

116000

111000

106000

101000

96000

91000

86000

81000

76000
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LWT A2NALYSIS; W,7X17 OA ASSEMBLY; WATER IN GAP

NO. OF INITIAL
GENERATIONS

SKIPPED
AVERAGE

K-EFFECTIVE
67 PER CENT 9s PER CENT

DEVIAT1ON CONFIDENCE INTERVAL CONFIDENCE INTERVAL

232 0.93084 ,OR - C.00309

237

242

247

252

257

262

267

272

277

282

287

292

297

0.93 45

0.93.a5

0.93220

0.93022

0.92924

0.92903

0.92896

0.92846

0.92867

0.92456

0.91466

0.90412

0.89979

OR - 0.0031B

OR - 0.00335

OR - 0.00358

OR - 0.00369

OR - 0.00390

OR - 0.00429

OR - 0.00463

OR - 0.00522

* OR - C.00600

+ OR - 0.00675

, OR - 0.00703

+ OR - 0.00688

+ OR - 0.00752

0.92775 TO

-. 92826 TO

0.92050 TO

0.92862 TO

0.92653 TO

0.92534 TO

0.92475 TO

0.92433 TO

0.92325 TO

0.92268 TO

0.91781 TO

0.90763 TO

0.89724 TO

0.89227 TO

0.93393

0.93463

0,93520

0.93578

0.93391

0.93313

0.93330

0.93358

0.93368

0.93467

0.93132

0.92170

o.910o0

0.90731

0.92466 TO

0.92508 TO

0.92515 TO

0.92503 TO

0.92284 TO

0.92144 TO

0.92047 TO

0.91970 TO

0.91803 TO

0.91268 0TO

0.91106 TO

0.90060 TO

0.89036 TO

0.88475 TO

0.93702

0.93782

1.93855

0.93930

0.93760

0.93-)03

0.93758

0.93821

0.93890

0.94066

0.93807

0.92873

0.91787

0.9i483

99 PER CENT
CON'zIDENCE INTERVAL

0.92157 TO 0.94010

0.92190 TO 0.9410C

0.92180 TO 0.94189

0.92145 TO 0.94295

0.91915 TO 0.94129

0.91755 TO 0.94092

0.91620 TO 0.94986

0.91507 TO 0.94284

0.91281 TO 0.94411

0.91069 TO 0.94666

0.90430 TO 0.94482

0.89356 TO 0.93577

.0.88348 TO 0.92475

0.87723 TO 0.92235

1J02.BER OF
HISTORIES

71000

66000

6O000.

.6000

51000

46000

41000

36000

31000

26000

21000

6000

1i000

6000
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LWT ANALYSIS; W17XI7 OFA ASSEMBLY; WATER IN GAP

PLOT OF AVERAGE R-EFFECTIVE BY GENERATION RUN.

THE LINE REPRESENTS K-EFF = 0.9325 T OR - 0.0013 WHICH OCCURS FOR 303 GENERATIONS RUN.

0.9244 0.9324 0.9403

I--------------------------I-------------------------I--------------------------------------------------
A IS

I 1

10+ I I

I + I I

I I Ii

IS; + I
I 1I

L * II

- .ISI I,
20 I,1

{ II

I III I
30 I * I

5 + I II

NAI I aI I

I * I I
I ~I I I

Al I * I i

40 t I
I I
I I

IN, I I

I II
,5 + I *

I I I

NI I * IS

II Z II

6; 1 * II

70 +. I

IS I

I * I

4I5 i-•

85 S I
I S I
II I

I I
50 - I I

II " I
SI S

95. 1 i
II I

S I
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100 +

105

110

115120

120

I-

140*

145

-I

155 +

160 +

110

175

180 +

185

-. I

1N0 I

NCInentoa

November 2007

1*i

I I " I

T I +

I * i

I 1

iI I

I *I

II I

I II I
I II I

I I I
II1 *

I I I
* I
* I

S II *

I I I

I I * I
II I

66i 1-0
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200

205 •

215 ÷

220 i

225

220

235

245 +

250+

260

265+

27C

275+

220

225 +

TI

II

II

Ii

Ii

-I

I.

1

I
I
I
l
l
I
1
I
I

I.

II

II
II
II
II
II
II

II,
II,
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300 I I
I I
I I
I * I
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LWT ANALYSIS; W17XI7 OFA ASSEMBLY; WATER IN GAP

GROUP FISSION UNIT REGION FISSIONS PERCENT
TRACTION DEVIATION

1 0.0043 3.96333E-03 2.2101

2 0,0172 1.607486-02 0.6729

3 0,0191 1.78139E-02 0.5962

4 0.0080 7.43939E-03 0.7696

0.0024 2.25833E-03 0.5724

6 0.0020 1.90579E-03 0.4378

7 0.0020 1.88267E-03 0.4394

8 0.0021 1.93315E-03 0.4678

9 0.0028 2.63764E-03 0.5077

00 0.0060 5.62159E-03 0.5638

ii 0.0129 1.202340-02 0.5301

12 0.0170 1.58775E-02 0.5790

13 0.0158 1.47503E-02 C.6289

14 0.0126 1.17242F-02 0.5393

15 0.0027 2.52808E-03 1.0582

16 0.0019 1.73386E-03 1.3526

17 0.0029 2.67752E-03 1.7290

18 0.0040 3.12720-03 1.8852

19 0.0047, 4.39970E-03 1.5321

20 0.0202 1.88134E-02 0.8208

21 0.0i00 1.02323E-02 1.2799

22 0,0269 2.50706E-02 0.9306

23 0.1002 9.34293E-02 0.5043

24 0.2103 0.960100-01 0.3276

25 0.1855 1.729760-01 0.3897

26 0.2288 2.133206-01 0.3454

27 0.0768 7.16497E-02 0.6606

',SS7EM TOTAL - 9.325210-01 0.2439

ELAPSED TIME 10.3571"7 MINUTES

RANDOM NUMBER= 1E0413001710

ABSORPTIONS PERCENT
DEVIATION

2.326670-03 1.5738

8.15133E-03 0.5683

7.42025E-03 0.5'726

3.56443E-03 0.7418

2,43004E-03 0.5047

4,024000-03 0.3774

4.570680-03 0.3857

6.88167E-03 0.3994

1.07470E-02 0.4242

1.65638E-02 0.4683

2.72875E-02 0.4436

2.92963E-02 0.5009

2.92144E-02 0.5315

4.22411E-02 0.4594

8.585070-03 0.8058

5.11345E-03 0.9908

3.51488E-03 1.0442

3.72257E-03 1.2083

5.76579E-03 0.9257

2.28784E-02 0.6376

1.003500-02 0.8804

2.32588E-02 0.6493

9.17259E-02 0.3357

1.90202E-01 0.2028

0.65903E-01 0.2460

2.056840-01 0.2008

7.04055F-02 0.399

1.00I5IES00 1.0436

SKIPPTNG 3 GENERATION5

LEAKAGE PERCENT
DEVIATION

7.13220E-06 70.5924

6.56993E-06 7i.0810

0.000001+00 0.0000

0.000006+00 0.0000

3.33836E-06 100.0000

7.64047E-06 71.5891

2.92ý77E-06 100.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000.+00 0.0000

0.00000E+00 0.0000

3.27701E-06 100.0000

0.000800600 0.0000

0.00000E,00 0.0000

0.000000+00 0,0000

0.000000+00 0.0000

0.00000E+O0 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

3.093530-06 100.0000

0.000000,00 0.0000

0.80000E+00 0.0000

8.32950E-07 100.0000

1.56009E-06 71.2903

1.666670-06 100,0000

2.116036-06 74.7173

9.96604F-07 100.0001

4.:1515E-05 20.6621

0
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LWlT ANALYSIS; W17X17 CPA ASSEMBLY; WATER 1N GAP

0.0692 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 0.9830
0.9830 TO 0.9957

0.0692
0.2618
0.9094 5
0.9071

0.9198
0.9324
0.9451
0.9577
0.9704
0,9830

TO 0.8818
TO 0.&945
TO 0.9071
TO 0.9198
TO 0 .!324
TO 0.9451
TO 0.9577
TO 0.9704
TO 0.9830
TO 0.9957

FREQUENCY OR GENERATIONS 4 TO 303

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

FREQUENCY FOR GENERATIONS 79 TO 303

FREQUENCY FOR GENERATIONS 154 TO 303
0.0692 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 0.9830
0.9830 TO 0.9957

0.8692 TO 0.8818
0.8818 TO 0.9845
0.894 5 TO 0.9071
0.9071 TO 0.9198
0.9198 TO 0.9324
0.932"4 TO 0.2451
0.9451 TO 0.9577
0.9577 TO 0.6704
0.9704 TO 0.9830
0.9830 TO 0.9957

FREQUENCY FOR GENERATIONS 229 TO 303

CONGRATULATIONS! YOU HAVE 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 AND INPUT RECORD i SCALE DRIVER - 95/03/29 - 09:06:37
MODULE CSAS25 WILL BE CALLED

NAC-LWT CASK MODEL; Exxon. 9x9 - 2 WaLer Rods 80 MIL CHANNEL
27GRO3PNDF4 LATTICECELL
02 0.9- 293.0 92235 4.0 92238 96.- END

ZIRCALLOY 2 1.0 293.0 END
H20 3 2.0 293.0 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
920 8 ;.000 293.0 090
H20 9 1.0E-20 293.0 END
END COMP
SOLAREPITCH 1.4529 0.9055 1 3 1.0170 2 0.9246 9 END
NAC-LWT CASK MODEL; Exxon 9x9 - 2 Water Rods 80 MIL CHANNEL
READ PARAI RUN=YES PLT=NO TME=5000 GEN-303 NPG9=005 END PARASI
READ GEOM
UNIT 1
COMI'FUEL PIN CELL - WITH H20'
CYLINDER I 1 0.4528 2PI0.0
CYLINDER .9 1 0.4623 2P1.0O
CYLINDER 2 0 0.5385 2P90.O
CUBOID 3 1 4P0.7264 2P10.0
UNIT 2
COMN'WATER ROD CELL - WITH H20'
CYLINDER 3 1 0.4623 2P90.0
CYLINDER 2 1 0.5385 2P10.0
CUBOID 3 1 490.7264 2P9O.O
UNIT 3
ARRAY I -6.537E -6.5376 -10.0
CUBOID 3 0 4P6.7031 2P10.0
CUBOID 2 1 4P6.9063 2PI0.0
CUSOID 3 1 4P7.3025 2P10.0
UNIT 4
ARRAY 1 -6.5376 -6.5376 -10.0
CUBOID 3 1 4P6.7031 2P10.0
CUBOID 2 1 4P6.9063 2P90.0
CUBOID 3 1 497.3025 2P90.0
UNIT 5
CYLINDER 4 1 16.0275 2P:0.0
HOLE 3 -7.4E13 0.0 0.0
HOLE 4 7.4613 3.0 0.0
CYLINDER 3 1 16.9863 2P10.0
CYL.NDER 5 1 18.e993 2PI0.0
CYLINDER 6 1 33.4903 2P10.0
CYLINDER 5 1 36.5443 2P10.0
CYLINDER 7 1 49.2443 2P12.0
CYLINDER 5 1 49.8539 2P90.0
GLOBAL UNIT 6
CYLINDER 8 1 096.00 2P90.0
HOLE 5 00.02 DO.U0 0.0
HOLE 5 110.00 243.80 0.0

5 22.7 2; ,.ý
HOLE 5 211.17 -121.90 0.0
HOLE 5 02.10 -243.00 0.0
HOLE 5 -211.17 -121.90 0.0
HOLE 5 -210.17 121.90 0.0
HOLE 5 0.0 487.7 0.0
HOLE 5 211.2 305.8 L.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 -305.8 0.0
HOLE 0 0.1 -487.7 0.0
HOLE 5 -211.2 -365.8 0.2
HOLE 5 -422.3 -243.88 0.0
HOLE 5 -422.3 0.0 0.0
HOLE 5 -422.3 243.8 0.0
HOLE 5 -221.2 365.8 0.0
HOLE 5 633.51 121.9 0.0
CUBOID a " 4P690)00 2P:1.0
END GEOM
READ ARRAY
APA=1 NUX=9 NUY=9 NUZ=0 FILL

31RI
4RI 2 4RI
502 2 3R'

27R9
END FILL
END ARRAY
READ BOUNDS ZFC=PER YXF=H20 END BOUNDS
END DATA

SECONDARY MODULE 000008 HAS BEEN CALLED.

MODULE 000208 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 0.61 {SECONDSU .

SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 5.88 (SECONDS).

SECONDARY MODULE 000009 HAS BEEN CALLED.
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MODULE 00OC09 IS FINISHED, COMPLETION CODE

MODULE CSAS25 :s FINISHED. COMPLED.ION CODE

C. CPU TIME USED 440.77 (SECONDS).

0. CPU TIME USED 448.85 (SECONDS).
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ccccccccccc 0SSSSSSSSSS
ccccccccccCcc SSSSSSSSSSSSS
cc cc SS SS
cc
cc s
cc SSSoSSSSSo
cc SSSSSSSSSSS5

cc
cc cc ss sS
cccccccccccCC S5 SSSScSrss

cccCccccccc SCSSSSoSSSS

SSSSSSSSSSS CcccccccCcc
SSSSSSSSSSSS ccccccccccccc
SS SS cc cc
SS cc
SS cc
SSSSSSSSSSSS cc
SSSSSSosSSS cc

55 cc
SS cc

SS SS cc - cc
SSSSSSSSSSSSS ccccccccccccc
SSSSSSSSSSS cccccccccCC

0300000 70777777777771
000000000 7777'77777777

00 00 77 77
00 00 77
00 00 77
00 00 77
00 00 77
00 00 77
00 00 "7
00 00 77

000000000 77
0000000 77

22222222222 11
2222222222222 ill
22 22 fi.1

22 11
22 l

22
22

22 1
22 ii

22
2222222222222
2222222222222

November 2007

AA
AA
AA
AA
AA
AAO
AA
AA
AA
AA
AA

AA
AA
AA
AA
AA

AA
IAA
IAA
IAA
IAA

AAAAAAAAA 05SSSSSSSSS 22222222222
kAAAAAAAAA SSSSSSSSSSSSS 2222222222222

AA SS SS 22 22
AA SS 22
AA SS 22

,AAAAAAAAAA SSSSSSSSSSS 22
AAAAAAAAAAA SSSSSSSSSSSS 22

AA SS 22
AA SS 22
AA SS SS 22
AA SSSSSSSSSSSSS 2222222222222
AA SSSS00SSSSS 2222222222222

AAAAAAAA LL EEEEEEEEEEE
LAAAAAAA.AA -L EEEEEEEEEEEE

AA LI EE
AA LL E2
AA LL EE

AAAAAAAA LL EEEEEEEEE
AAAAAAAAAA LL EEEEEEEEE

AA LL EE
AA LL EE
AA LL EE

LA LLLLLLLLLI.L EEEEEEEEEEEEE
AA L.LLLLLLLLLLLLL EEEEEEEEEEEE

// 22222222222 33333333333
// 2222222222222 3333333333333

// 22 22 33 33
// 22 33

I/ 22 33
/1 22 333

// 22 333
22 33

II 22 33
// 22 33 33

2222222222222 3333333333333
2222222222222,...- 33333333333

01 22222222222
i1i 2222222222222

Silll 22 22
ii 22

* I22
22

iI 22
22 22

Ii 22
22

Iilli11i 2222222222222
illil:2 2222222222222

5555555555555

55

55. 55.
5555555555555
5-5555555555

PPpp PPP pp ccCCC ccCCPP PP cc00 0
PP PP cc
PPp P ccccccccccc

PPPPPPPPPPPPP cccccccccccPP pp CC c
PP PP CC

PP CC CC
PP ccccccccccccc
PP CCCCCCCCCCC

I/ 99999999999 88888888880
// 9999999999999 88888889888

// 99 99 88 89
It 99 99 88 88

/I 99 99 88 Be
I/ 9999999999999 8888888888

// 999999999999 88988888888
// 99 88 88

// 99 B8 88
// 99 88 88

// 9999999999999 8888888888888
I/ 999999999999 8- 8888888988

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 33333333333

/I
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SSSSSSSSSSS
SS S 5555

S£

SS

S SSSSSSSSSSS
SSSSSSSSSSIS

SS
SS 5 SS

SSSSSSSSSS5

CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC
CC
CC
cc
C 11
CC
cc c

CcccccccCC CC
CcCCCCCCCCCCCC
cCCCCCCCCCCC

AAAAAAAAAAAAAAAAAAAAA
AA AA
AA AA
AA AA
AAAAAAAAA•JAAA
AAAARAAAAAAA
AA AA
AA AA
AA AA
AA AA
AA AA

LL

LL
LLLb
Lb
Lb

Lb

L L

L L

LLLLLLbLLLLLb
:.bLbZLLLLLLLL

SEEEEEEEEEEESE
EEEE EESEEESEE
EE
EE
SE
EEEEEEEEE

EEEEEEEEE
EE
EE
EE
EEESE SEEE EEE
EEEEESEEEEE

PPPPPPPPPPP
PPPPPPPPPPPPP
PP PP
PP PP
PP PP
PPPPPPPPPPPPP
PPPPPPPPPPPP
PI,
PP
PP
PP

PP

CCCCCCCCCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCC CCC CCCCC

CCC CCCC CCC C

PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRASM: 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: 07/23/98

TIME OF EXECUTION: 21:12:33

NAC.International 6.625..
... °. )°. **, .. , °.° °. ,,. .°. °,° .°. o.* •° ..............°.°.. .. °I . *.*..

,°. ,,°... . .... ., .. ° .. , ,.. ... .. ........ . ...*. °° ° .* .°H... ........ *°. °. •
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NAC-LWT CASE MODEL; EXXON 9X9 - 2 WATER RODS 80 MIL CHANNEL

.1- PROBLEM PARAMETERS

LIB 27GROUPNDF4 LIBRARY
MXX 9 MIXTURES
MSC 9 COMPOSITION SPECIFICATIONS
.ZM 4 MATER:AL ZONES
GE LATTECECELL GEOMETRY
MORE 0 0/I DO NOT READ/READ OPTIONAL PARAMETER DATA
MSLN C FUEL SOLUTIONS

.... PROBLEM COMPOSITION DESCRIPTION.

SC CO2 STANDARD COMPOSITION
MX 1 MIXTURE NO.
V 0 1.9500 VOLUME FRACTION
ROTH 10.9600 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP I 0/I MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

92000 1.01 ATOM/MOLECULE
92235 4.000 WTý
92238 96.000 WTý

8016 2.00 ATOMS/MOLECULE
END

SC ZIRCALLOY STANDARD COMPOSITION
MX 2 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH E.D600 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

40302 1.00 ATOM/MOLECULE
END

SC W20 STANDARD COMPOSITION
MX 3 MIXTURE NO.
VF 1.1000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

:001 2.00 ATOMS/MOLECULE
RoiR 1.00 ATOM/MOLECULE

END

SC AL STANDARD COMPOSITION
MX 4 MIXTURE NO.
VF 1.1000 VOLUME FRACTION
ROTH 2.7023 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
1 1 0/i MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

13027 1.00 ATOM/MOLECULE
-ND

sC 1S3,44 STANDAROL CDMPOSI:DN
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

24304 19.000 WTý
25055 20.00 WT
263004 69.500 WT
28304 9.500 WT

END

SC PB STANDARD COMPOSITION
MX 6 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 11.3440 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
?cp ; U/: MIXTURE/COMPOUND

TEMP 293.3 DES KELVIN
82000 1.00 ATOM/MOLECULE

END

SC H20 STANDARD COMPOSITION
XX 7 MIXTURE NO.
VF 1.00C0 VOLUME FRACTION
ROTH 0.9982 THEORET:CAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

io01 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

SC H20 STANDARD COMPOSITION
MX I 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

November 2007
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:00. 2.00 ATOMS/MOLECULE
80K6 1.00 ATOM/MOLECULE

END

SO H20 STANDARD COMPOSITION
MX 9 MIXTURE NO.
Vr 0.0000 VOLUME FRACTION
ROTK 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP I S/I MOXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

"" PROBLEM GEOMETRY ....

CTP SQUAREPITCH CELL TYPE
PITCH 1.4529 CM CENTER TO CENTER SPACING
FUELOD 0.9055 CM FUEL DIAMETER OR SLAB THICKNESS
MFUEL 1 MIXTURE NO. OF FUEL
Mb'.OD 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 LATTCECELL GEOMETRY

ZONE 1 IS FUEL
ZONE 2 IS GAP
ZONE 3 1S CLAD
ZONE 4 IS MOD

NAC International 6.6.2-7
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NAC-LW- CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 MIL CHANNEL

........ DATA LIBRARY INFO.RIHATION **.........

%!UNIT VOLUME UN O

M* NUBER DATA SET NAME NAME UNIT FUNCTON

89 G:\scale43\DATALIB\FTRFG00 STANDARD COMPOSITION LIBRARY

82 G:\scale43\DATALIB\FTB2FS0D CROSS SECTION LIBRARY

11 D:\PROD.ECTS\BU8S-C-I\BWRFIN\I9NZ2M\FTIIFSIi SHORT CROSS SECTION LIBRARY

-9 D:\PROJECTS\BUB5-C-I\BWRFIN4\INZ2N\ B90FI(i INPUT DATA DIRECT ACCESS

STANDARD COMPOSITION LIBRARY DATA

UNIT NUMBER : 89

DATASET NAME : G:\scale43\DATALIB\FT89F00G

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

UNITNUMBER : 82

DATASET NAME : O\scale43\DATALIB\FTR2F0]i

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

COMPILED FOR NRC i/27/89R
LAST UPDATED 08/12/94

L.M.PETRIE - ORNL

.... ... ° ..... .... ,. •... ..... .°,... o.*..... ............ * *... °. ....... ......... o.,..oI...... . ... ..... .... . ...

........ C IC'S WERE USED BEFORE READING WENO V DATA ........

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

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

0 IO'S WERE USED PREPARING THE WEND V INPUT DATA

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

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

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

........ 0 IO'S WERE USED WRIT:NG THE HENO V - CSAS DATA ......

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

CONTROL MODULE CSAS25 IS COMPLETE.

NAC International 6.6.2-8
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KK KK EEEEEEEEEEEEE NN NN 00000000000 VV VV
K1 XK EEEEEEEEE EE NNN NX 0000000000000 W W
KE KX EE NNNN NN 00 00 VV W
KK KY EE NN N NN 00 00 VV VV
.K KK EE NN' NN N 00 00 VV VV
KKKKKKKK EEENEEFE NN NN 00 00 00 ---- W VV
KKiKKKKK FEENEEFEE NN NN NN 00 00 ------ VV
KK KX U, NN NN NN 00 00 VV VY
KK KK EE NN NMN 00 00 VV W W
KK KK FE NK NNNN 00 00 VV VV
KK XK EEEEEO-EEEEE N NO VN0 0000000000000 VVV
KK E 1 EEEEEEEEEE NN NN 00000000000 V

OSOSSSSSSS CCCCCCCCC(CC AAAAAAAAA LL EEEEEEEEEEEEE PPPPPPPPPPPP CCCCCCCCCCC
SSSSSSSSSSSsO CCCCCCCCCCCCC AAAAAAAAAAA LL EEEEEEEEEEEEE PPPPPPPPPPPPP CCCCCCCCCCCCC

SS CC cc AA AA LL EE PP PP CC CC
SE CC AA AA EE PP PP CC
SO CC AA AA LL EE PP PP CC
SSSSSSSSSSSS CC AAPAAAAAAAAAA LL EFEEEEEEEE ------------- PPPPPPPPPPPPP CC

S SSSSSSSScS CC AAAAAAAAAAAAA LL FEEEEEEEE P------------- PPPPPPPPPPPP CC
SS CC AA AA LL EE PP CC
s0 CC AA AA LL EE PP CC

SS SE CC CC AA AA LL EL PP CC CC
SSSSOSSSSOSS CCCCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE PP CCCCCCCCCCCCC
OSSOOSSSSSS CCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE PP CCCCCCCCCCC

0000000 777777777777 // 22222222222 33333333333 // 99999999999 98888888888
00000000 777777777777 / 2222222222222 333333333323 33 9999999999999 9888888888898
00 O 77 77 // 22 22 33 33 // 99 99 89 es

00 00 77 // 22 23 // 99 99 98 88
00 00 77 // 22 33 // 99 99 89 88
00 00 77 // 22 333 // 9999999999999 88888898888
00 00 77 // 22 333 // 999999999999 89888888888
00 09 77 // 22 33 // 99 88 99
00 00 77 22 33 // 99 88 be

00 00 77 // 22 33 33 / 99 99 98
000000000 77 // 2222222222222 3333333333333 // 9999999999999 8888999 889988

0000000 77 // . 2222222222222 33333333333 // 999999999999 88889899888

22222222222 01 11 22222222222 44 01
2222222222222 1 1 111 2222222222222 444 i10
22 22 1001 22 22 4444 iii1

22 00 22 44 44 11
22 10 22 44 44 21

22 ii 22 44 44 11
22 1 11 22 44 44 00

22 :: 22 444444444444 1
22 11 :1 22 4444444444444 10

22 I1 10 22 44
2222222222222 10i101I i 0111011 2222222222222 44 1000010
22222222222 2222222222222 44 00011010
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NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 MIL CHANNEL

N'MERIC PARAMETERS

TME MAXIMUM PROBLEM TIME (MIN) ...

TBA TIME PER GENERATION ýMIN) 0.50

GEN NUMBER OF GENERATIONS 303 ***

NPG NUMBER PER GENERATION S000

NSK NUMBER OF GENERATIONS TO BE SKIPPED 3

BEG BEGINNING GENERATION NUMBER 1

RES GENERATIONS BETWEEN CHECKPOINTS 0

RI XD" NUMBER OF EXTRA I-D CROSS SECTIONS I

NEK NEUTRON BANK SIZE .1025

XNB EXTRA POSITIONS IN NEUTRON BANK 0 ...

NFB FISSION BANK SIZE I000

XFB EXTRA POSITIONS IN FISSION BANK 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.500'

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

NLB 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...6.2..0
., • ° ............ ,° . .. .,...... ...... ..... .... .....°°, . o* *° , * *H . o . ** o . * * °. ** . *
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NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 MDL CHANNEL

. .......... LOI..... .. L.PAR.METERS
...... " "" ~LOGICAL PARALMETERS . .. *..

RUN

FLX

SMU

MKU

CMU

FNU

MKH

CKH

FMH

HHL

AMX

XS]

XS2

RAP

PK!

PID

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX R-EPF 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

MKP

CKP

FMP

MKA

CKA

F1A

HAL

FAR

GAS

PAX

PWT

PGM

BUG

TRX

PLOT PICTURE MAP(S)

COMPUTE FISSION DENSITIES

COMPUTE NU-BAR & AVG FISSION GROUP

COMPUTE MATRIX H-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 NLMBER

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 '

PARAMETER INPUT COMPLETED

........ 0010'S WERE USED READING THE PARAMETER DATA ........

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

NAC International 6.6.2-11
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NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 MIL CHANNEL

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

GLOBAL ARRAY NUMBER

2 NUIBER OF UNITS IN THE GLOBAL X DIR.

19 NUMBER OF UNITS IN THE GLOBAL Y DIR.

12 NUMBER OF UNITS IN THE GLOBAL Z DIR.

9 USE A GLOBAL REFLECTOR

I USE NESTED HOLES

NLUMBER OF HOLES

24 MAXIMUM HOLE NESTING LEVEL

24 USE NESTED ARRAYS

6 NUMBER OF ARRAYS USED

I MAAXIMUM ARRAY NESTING LEVEL

YES

0

0

0

0

YES

YES

22

2

NO

H20

H20

PER

+X BOUNDARY CONDITION

+Y BOUNDARY CONDITION

,Z BOUNDARY CONDITION

H20

H20

PER

-X BOUNDARY CONDITION

-Y BOUNDARY CONDITION

-Z BOUNDARY CONDITION

NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS R0 MIL CHANNEL

... ... SPACE AND SUPERGROUP !NFORR.ATION ......

111 50 WORDS IS THE TOTAL SPACE AVAILABLE.

.. "" 34647 WORDS WERE USED FOR NON-SUPERGROUP STORAGE. ...

* 35L: 3 O.RDS OF S:TOUAU. All. AVAILASLE FOR SBPERDHROU'KD DA-A.

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 RUN WITH ONE SUPERGROUP.

5:872 WORDS OF STORAGE WILL BE USED TO RUN THIS PROBLEM.

° . ... . . . . . .. . . . . ....................o,° *,.....°. " ........o, .• .- . .* ° - .......- , ° .* *.. ......

STARTING ENDING XSEC ALBEDO TOTAL
SUPERGROUP GROUP GROUP LENGTH LENGTH LENGTH

27 2764 544 16854

.......... . ..............°. ° . o .• ....... ..*. ... ...* .° . .....•. ...... ....,*. •.. .

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

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

NAC International 6.6.2-12
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0 MEDIA BIAS
NU.N IDREGION

NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 MIL CHANNEL

GEOMETRY DESCR:PTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT .

FjEL PUN CELL - WITH H20

- CYLINDER

2 CYLINDER 9 1

3 CYLINDER 2 1

4 CUBOID 3 1

RAI:IUS - 0.45280

RADIUS = 0.46030

RADIUS = 0.536SO

-X = 3.72640

-Z = 10.000

.2 1 0.000

,Z = 10.000

-X =-0.72640

-2 = -10.0c0

-Z = -10.000

-Z = -10.0cO

,Y = 0.72E40

CENTERLINE IS AT X I 0.00000

CENTERLINE IS AT X - 0.00000

CENTERLINE IS AT X = 0:00000

-Y =-0.72640 2z - 10.000

Y = 0.0000c

Y - 0.00000

Y = 0.00000

-Z = -10.000

UNIT 2 -----

WATER ROD CELL -

!CYLINDER

2 CYLINDER

3 CUBOID

1 ARRAY NUMBER

2 CUBOID

3 CUBOID

4 CUBOID

1 ARRAY NUMBER

2 CUBOID

3 CUBOID

4 CUBOIP

WMTH H20

3 1

2 1

31

RADIUS = 0,46230

RADIUS = O.53850

,X = 0.72640

,Z = 10.00C

-z - 10.000

-X =-0.72640

-Z = -10.500

-Z - -10.000

*Y - 0.72640

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X - 0.00000

-Y =-0.72640 +Z =

1
3

2

3

1

3

2

3

I

1

1

-X =

.X =

• xF

, X.X =

'I -

6.53

6.70

6.90

7.30

6.53

6.70

6.90

7.30

UNIT 3

176 -X - -6.5376

31 -X = -6.7031

63 -X - -6.9063

:25 -X = -7.3025

UNIT 4

76 -X = -6.5376

31 -X = -6.7031

063 -X - -6.9063

025 -X - -7.3025

EXTERNAL TO LATTICE

,Y 6 0.5376

-Y = 6.7031

+Y = 6.9063

-Y = 7.3025

EXTERNAL TO LATTICE

ýY - 6.5376

+Y = 6.7031

+Y - 6.9063

-Y m 7.3025

-Y - -6.5376

-Y - -6.7031

-Y = -6.9063

-Y = -7.3025

-Y - -6.5376

-Y = -6.7031

-Y = -6.9063

-Y - -7.3025

+Z =

*Z =

+Z =

+2 =

*2

+=

10.000

0.00

10.000

10.000

10.000

10.000

10.000

10.000

10.000

Y = 0.00000

Y - 0.50000

-Z = -10.000

-Z = -10.000

-Z - -10.000

-Z = -10.000

-2 -10.000

-Z = -10.000

-Z = -10.000

-2 = -10.000

-Z -I.O000

I

i

1

MED1 A BIAS
NUNy, IDREGDION

NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 MIL CHANNEL

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT .

HOLE NUMBER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CYLINDER

REGION

I CYLINDER

BOLE NU.BER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

4 1 kADUIS

I AT X -

2 AT X O

3 1 RADIUS =

5 1 RADIUS =

H 1 RADIUS -

5 I RADIUS =

7 1 RADIUS =

5 1 RADIUS

MEDIA BIAS SEC
NUN ID

:6 . 6.,12

-7. 4613

7.4613

fi£.98f

10. aHI

33.496

36.544

49.244

49, 54

-2 =

y2 =

y2 =

+2 =

+2 =

+2 =

+Z

0.00000

0.00000

10.000

10.000

IS. 00010.OO10

10.000

10.000

Z - 0.00000

Z = 0.00000

-Z -20.000

-Z = -10.000

-Z -10.000

-2 = -10.100

-2 -10.000

-Z - -10.000

CENLEWLINE KS A,

IS UNIT NUMBER

IS UNIT NUMBER

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

0 = 3.3010C

3

4

x = 0.00000

x = 0.00000

X 0.00000

X = 0.00000

X= 0.00000

X = 0.00000

Y = 0.OCUO

Y 5 0.00000

Y = 0.00000

Y = 0.00000

Y = 0,00000

Y 0.00000

Y = 0.00000

NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 MIL CHANNEL

RCETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

6

3

4

6

0

I RADIUS = 696.

AT X = 0.000

AT X = 0,000

AT X = 211.

AT X 0 211.

AT X = 0.000

AT X = -211.

GLOBAL ..... I ...........
UN- I 6UNIT

00 +z = 10.000 -2 = -10.00 CENTERLIN]

00 Y - 0.00000 Z = 0.00000 IS UNIT NI

00 Y - 243.80 Z - 0.00000 15 UNIT NI

17 Y = 121.90 z = 0.00000 IS UNIT N!

17 Y = -121.90 Z = 0.00000 IS UNIT NI

00 Y - -243.60 2 = 0.00000 IS UNIT NI

17 Y = -121.90 Z 0.00000 15 UNIT NI

E :S AT

UMBER

UMBER

N'MBER

UMBER

UMBER

UMBER

X = 0.00000

S

5
5

S

S

Y - 0.00000

NAC International 6.6.2-13
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HOLE

HOLE

HOLE

HOLE

HOLE

HOLE

HOLE

HOLE

HOLE

HOLE

HOLE

HOLE

HOLE

HOLE

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

9

i0

:2

:3

14

15

SE

13

19

20

21

22

AT X =-211.17

AT X =.050C0

AT X 2'1.20

AT X = 422.30

AT X 422.30

AT X 422.30

AT X 231.20

AT X = 0.02C00

AT X = -211.20

AT X = -422.30

AT X - -422.30

AT X = -422.30

AT X = -221.20

AT X = 633.51

Y - 121.90

Y= 487.70

Y - 365.80

Y = 243.8D

Y = O.0000

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

Z= 0.00000

Z = 0.00000

Z 0.00000

Z = 0.00000

Z = 5.50000

2 0.00000

Z - 0.00000

Z = 0.00000

Z = 0.00000

z = 0.000o0

Z = 0.00000

Z 0.00000

2 = 0.00000

Z - 0.00000

IS UNIT

IS UNIT

IS UNIT

IS UNIT

IS UNIT

IS UNIT

IS UNIT

IS UNIT

IS UNIT

IS UNIT

IS UNIT

IS UNIT

IS UNIT

IS UNIT

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

2 CUBOID 8 i X = 696.00 -X = -696.00 +Y = 696.00 -Y " -696.00 tZ = 10.000 -Z = -10.000

I LAYER

0! 1 1 1

1 0 I

511ii

] 511

0,

S11

1 2

2

1 1

I I

X

NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 MIL CHANNEL

UNIT ORIENTATION DESCRIPTION FOR ARPRAY 1

COLUMN 2 TO 9 LEFT TO RIGHT Y ROW 1 TO 9 BOTTOM TO TOP

I I

1 0

i i

2 1 (O

0
NAC International 6.6.2-14



NAC-LWT Cask SAR
Revision 38

November 2007

NAC-LWT CASK MODEL; EXXON 9X9 -

VOLUMES FOR THOSE UNITS UTILIZED

GEOMETRY
UNIT REGION REGION

2 2
3 3
4 4

2 5
2 6
3 7

SURROUNDING GEOMETRY VOLUMES -

3 1 8
2 9
3 10
4 11

SURROUNDING GEOMETRY VOLUMES -

4 1 :2
2 13
3 14
4 15

1 16
2 17
3 18
4 19
5 20
6 21
7 22

6 1 23
2 24

VOLUME

1.28823E+01 CM-3
5.46226E-01 CM*'3
4.79162E,00 CMV-3
2.39924E+01 CM-'3

1.34285E+01 CM'-3
4.79162E+00 CM::3
2.39924E*01 CMY3

GEOMETRY REGION

3.41922E+03 CM*3
1.75307E+02 CM::3
2.21234E.02 CM 3
4.50362E+02 CM..3

GEOMETRY REGION

3.41922E÷03 CM-3
1.75307E÷02 CM''3
2.21234E+02 CM*3
4.50362E+02 CM..3

9.25953E003 CM'*3
3.37383E+02 CM'3
4.29436E÷03 CM'3
4.80740E+04 CM'-3
1.34136E÷04 CM*3
6.84563E.04 CM-3
3.79567E.03 CM-3

2.73135E÷07 CM--3
8.31653E+06 CM*3

2 WATER RODS 80 NIL CHANNEL
IN THIS PROBLEM

CUMULATIVE
VOLUME

1.28823ES01 CM-*
1.34205E.01 CM.3
I.R2201E+01 CM 3
4.22126E+01 CM'3

1.34285E+01 CM**3
8.82201E401 CM:3

4.2212CE001 CM"3

8 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.41922E+03 CM'3
3.59452E÷03 CMY3
3.81576E+03 CM*-3
4.26612E+03 CM'3

12 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.41922E.03 CM*3
3.59452E÷03 CMH'3
3.81576E+03 CM 3
4.26612E.03 CMN.3

1.77918F+04 CM*-3
,.81291Z+04 CM'3
2.24235E,04 CM*3
7.04975E+04 CM-3
8.39110E+O4 CM-3
1.52367E.05 CM''3
1.56163E+05 CM'S3

3.04368E÷D7 CMH3
3.87533E+07 CM-3

UNIT USES REGION

1 3160 1
2
3
4

2 80 1
2
3

3 20 1
2
3
4

4 20 1
2
j
4

5 20 1
2
3
4
5
6

1
2

MIXTURE

1
9
2
3

3
2
3

3
2
3

3
2
3•

4
3
5

7
5

TOTAL VOLUME

4.07080E+04 CM*3
1.72607E-03 CM*3
1.51415E+04 CM-3
7.58161E+04 CMH3

1.07428E+03 CM''3
3.3329E+02 CM*3
1.91939EiG3 CM'3

6.83843E.04 CM''3
3.50614E+03 CM*3
4.42469E403 CM-43
9.00723E403 CMN3

6.83843E,04 CM-3
3.50614E+G3 CMN3
4.424696>03 (2M-*3
9.00723E±03 CM'3

1.85191E+05 CM-3
6.74766E+03 CM-13
8.58872E+04 CM43
9.61479E+05 CM-3
2.68272E.05 CM-3
1.36913E006 CM''3
7.59134E+04 CM-3

2.73135E007 CM-3
$.31653E+06 CM4'3

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME MASS (G)

I 4.07080E+04 CM''3 4.23051E405
2 2.43742E004 CM-3 1.59695E+05
3 1.10584E005 CMN3 I.,0362E005
4 1.85191E005 CM'3 5.00385E-05

4.30072E÷05 CMN3 3.40617E+06
6. 9.01479E+05 CM-43 1.09070E+01
7 1.36913E+06 CM''3 1.36662E+06
8 3.56300.E07 CM-3 3.55648E+07
9 1.72607E003 CM*3 1.72292E-17

BIASING INFORMATION

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

...... 0 lO'S WERE USED IN KENO-V BEFORE TRACKING

....... 0.00717 MINUTES WERE USED PROCESSING DATA. ........
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NAC-LWT Cask SAR November 2007
Revision 38
VOLLUE FRACTION OF FISSILE MATERIAL IN THE CORE= 1.30338E-02

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT CISTRIBUTION IN A CUBO9 DEFINED BY:
*X= E.9SE0OE:12 -X=-6.96O0EC,02 *Y= 6.96000E,02 -Y=-6.96OOOE-02 -Z= 1.00000E-01 -Z=- .O000IOE=0S

THE FLAG TO START NEUTRONS iN THE REFLECTOR WAS TURNED OFF

KENO MESSAGE NUMBER K5-105 ..S WARNING, ONLY 24 INDEPENDENT STARTING POSITIONS WERE GENERATED.

97C ADDITIONAL STARTING POINTS WERE PICKED FROM THE INITAL DISTRBLT OE.

0.45333 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.46933 MINUTES.
NAC-I.,WT CASK MODEL; EXXON 9X9 - 2 WATER RODS 90 MIL CHANNEL

GENERATION ELAPSED TIME AVERAGE AVG K-EFF MATRIX MATRIX K-EFF
GENERATION K-EFFECTIVE MINUTES N-EFFECTIVE DEVIATION K-EFFECTIVE DEVIATION

KENO MESSAGE NUMBER K5-132 WARNING .... ONLY 874 HNDEPENDENT FISSION POINTS WERE GENERATED
I 8.03015F-01 4.65000E-01 I.00GCGED00 S.CCC0DES0E 0.O0000E=00 0.00030E+00

KENO MESSAGE NUMBER KN-132 WARNING .... ONLY 967 INDEPENDENT FISSION POINTS WERE GENERATED
2 8.55534E-0S 5.O.O00E-0i I.0S0CCEt00 0.00000E+00 C.0CO00E*00 O.S.500 E+00

KENO MESSAGE NUMBER K5-132 WARNING... ONLY 904 INDEPENDENT FISSION POINTS WERE GENERATED
3 9.61212E-01 5.29155E-01 B9;6212E-0S S.GIOG0E*00 D.50OO0EG00 O.lOS0lEt00
4 6.44058E-0I 51.7000E-01 8.52(35E-E: B.57702E-03 6.0000E+O0 0.O0000E+00
5 H.82351E-01 1.73933E-01 e.E2540E-01 I.10737E-02 0.00000E+00 G.SGI00E+00
6 H.41496E-0I1 5.976E6E-01 6.58190E-01 8.69E46E-03 6.00000E+00 0.O0000E+.0
7 6.5157iE-01 6.205E7E-01 6.57336E-01 6.6b123E-03 S.00000Et00 O.GS000E+00
a 8.93368E-01 6.4.f7E-01 E.63343E-S1 8.223E6E-03 0.00000E0O0 S.O000E,+00
9 8.33529E-01 6.64500E-01 6.59D84E-0G 8.1514EE-03 0.00000ES 00 0.00000E+00
10 8.3979EE-01 6.67333E-01 8.56298E-01 7.58924E-03 G.O0000G+oG 0.O000E+O0
11 8.82450E-01 7.09333E-01 8.59204E-GS 7.296E3E-53 0.00500E.O0 G.O0000E.OG
12 8.44942E-01 7.32333E-01 6.57779E-0G E.68031E-03 0.SOG00E+00 O.O0000E+OO
13 6.42E81E-01 7.551677-01 8.5E405E-01 0.19646E-03 I.00000E+00 0.00000E+00
14 8.42487E-01 7.7E000E-01 8.55245E-01 5.77424E-03 0.00I6OE+RS I.0OBG0E*00
15 8.27233E-01 6.0OO00E-01 8.5309,E-01 5.73198E-03 S.OO0G0E+OO S.O000GEt0G
16 9.18392E-01 8.23833E-01 8.534E9E-SI 1.3202SE-03 S.I0000E+00 0.00000E+00
17 8.42240E-S1 6.45833E-01 8.52721E-01 -. 00917E-03 6.OSRS0E+00 6 .SSS00E+00
18 8.335382-01 6.6•6E7E-01 8.51522E-01 4.63665E-03 6.OO000E+00 0.0000OE+00
19 6.75942E-01 E.9:500E-01 6.52951E-0C 4.76469E-03 0.00000EE00 -0.00000E+00
20 8.17923E-01 9.15333E-01 6.51012E-0G 4.89591E-03 0.00000E+O0 0.o00000EtS
2i 6.49207E-01 9.46000E-01 8.10917E-05 4.63204E-03 0.O60000E+0 0.00000E+00
22 6.296t9E-01 9.63000E-0S 6.49804E-01 4.53294E-03 S.O0000E*o0 0.00000SE00
23 8.19649E-01 9.85833E-01 6.483E9E-01 4,54452E-03 O.0O0O0E+00 O.000O0EtGR
14 6.72464E-01 1.00857ED0 6.49461E-01 4,46954E-03 6.SOG00EE00 E.SOGS0E+00
25 8.08727E-01 1.03250Et00 8.47E93E-0] 4.623517-03 0.50000E+05 0.00000E+00
26 9.63732E-01 1.05450E+00 6.48362E-SI 4.47683E-03 0.0000GE+GO O.00OO0ES00
27 9.2"7311E-0I l.07ESOE.00 G .475207-01 4.37517E-03 R.56000E+00 G.S000GE+00
26 I.697E0E-01 i.O9933E+00 8.46373E-01 4.28983E-0' 0.5050OE500 0.5.0000E+C
29 8.44903E-01 5.12217EG00 9.46247E-Il 4.12989E-03 0.00055E+00 0.00000E+00
30 8.33130E-01 1.14417EG00 8.4770E-0 1 4.615!0E-03 0.5500000E0 0.00000E+O0
31 E.77643F-0SI I.16f7E+00 6.48737E-GI 4.01032E-03 0.00000Ei00 0.00000Et0G
32 6.42523E-S1 1.1R900E.00 8.4853EE-0i 3.819865-03 O.00000E+05 O.00000E+O0
33 8.6C517E-0i 1.21ISIEt21 8.49117E-01 3.77247E-03 0.000O0EE00 0.00000E+00
34 P.10583E-01 1.23400E+00 6.48969E-0I 3.E5301E-03 0.00000E,00 0.00000ES00
35 S.66233E-01 -1.25603E,00 E.5062E-0D 3.73E17E-023 0.0SO0E.S0 G.00000E,00
36 8.28939E-01 1.279671÷00 8.49529E-01 3.E7946E-03 O.O0000ES+O0 • .O000E+00
37 6.98219E-01H .3R17E700 D.50920E-0D 3.63409E-03 0.00000E.00 0.00000E+00
38 6.55574E-01 1.32450E700 8.51049E-01 3.72931E-13 0.000E,00 1 0,0OO00E.00
39 6.64577E-1i 1.24633EG0I S.534,5-OI 2.64453E-03 0.002OO27.0 0.IIGO0E0S
40 8.18400E-01 1.37217ES00 E.50546E-01 3.75217E-03 0.000O5EI0O 0.00000E+O0

42 8.25682E-01 1.4i8DGE*00 6.497650-05 3.52409E-03 S.O0000E.O0 0.00000E.O0
43 8.94276E-01 5.439C0E+00 E.50966E-01 3.60433E-03 0.O050007.0 0.OO00SE0C0
44 8.48984E-01 1.46100E.00 6.50621E-Gi 3.51775E-03 0.S0000EO00 0.O0000E.05
45 8.38E97F-01 1.48283E+00 8.50544E-01 3.44615E-03 0.00000E.00 S.00000E+GO
46 8.27345E-S1 1.50483E+00 6.50016E-01 3.40795E-03 5.05007+00 I.000OE+G0
47 9.43568E-01 1.52987EG00 6.49873E-01 3.33443E-03 0.ROOOOE400 O.00000r+O0
49 9.34959E-01 1.55067E+00 8.49549E-01 3.27722E-03 0.00000E700 S.OIOOSE+O0
49 8.28192E-01 i.57350E,00 6.49094E-01 3.23877E-03 0.0O000E+I0 .0000E+GO0
51 8.7975,E-01 .59110E,00 6.49733F-01 3.23426E-03 0.00000E,00 0.00000E,00
51 8.30097E-01 1.61833E.00 8.49332E-01 3.19282F-03 0.00GSOEO0 0.000001EO00
52 8.31352E-01 I.64217E-00 E.48997E-0I 3.14891E-03 0.00000E+00 0.00O00EE00
53 8.02345E-11 I.66517ER00 6.48018E-01 3.21911E-03 0.00000E+00 0.00000E400
54 8.39723E-01 I.E67007÷00 6.47896E-01 3.I60E7E-03 0.00000E+00 G.OOOOOEOGG
55 8.40903E-01 I.71000E400 6.47766E-01 3.10326E-03 0.00000E+00 O.10000E+00
56 8.68127E-01 I.73183E+00 8.40143E-01 3.06951E-03 I.00ODSE+00 O.OOO0E+00
17 8.55930E-01 1.75463ES00 6.40285E-01 3.015E3E-03 0.G00O0E.0S E.R00S0E+00
58 8.32171E-01 1.77683E+00 8.47997E-0S 2.97514E-03 0.O0005E.0O E.050000E÷0
59 6.32146E-01 I.79907E,00 8.47719E-01 2.93568E-03 0.00000E+00 C.00002E,00
60 8.61594E-II I.82250E700 8.47959E-01 2.89448E-03 0.00000E+00 S.I0000E÷02
e1 8.36321E-01 1.8450E'00 8.47761E-01 2.851822-C3 0.00000E,00 S.I000OE+T0
62 8.72286E-01 1.870i7E700 8.47336E-0S 2.83585E-13 0.O0000E+00 0.00O00EE00
63 6.050837-01 1.89300E+00 8.46643E-01 2.87375E-03 0.00000E+BO 0,00000E+00
64 8.5833'E-01 1.91500ES00 6.46832E-01 2.83325E-03 6.O00SOE+00 0.0O000E500
ES 8.31174E-Cl I.93783E-O0 8.45183E-0S 2.799897E-03 0.00002E00 G.00R0OE.00
66 8.26488E-01 1.96063E400 8.4C269E-01 2.77273E-03 0.0000OE.00 0.OO000E+00
67 8.41472E-01 i.99163E701 8.46195E-0S 2.73073E-03 0.00000E,00 0.0000E007+
66 8.70657E-01 2.00567E+00 8.46566E-01 2.71446E-03 0.0000E+00 0.00000EE+00
69 8.59016E-01 2.02850E+00 8.46752E-01 2.68009E-03 I.O500OE+00 0.0S000E+00
70 8.64155E-0i 2.05133E*00 8.47005E-01 2.65269E-03 0.00000E+00 0.O0000E+00
71 8.65975E-li 2.07433E+00 8.47282E-0. 2.62837E-03 I.0I000E.00 S.GOG0E+00
72 8.45386E-01 2.09717EO00 8.47255E-01 2.59069E-03 0.00000E+00 G.SI000SE06
73 8.20063E-02 2.12183E+30 8.46872E-01 2.58249E-03 0.00000E+00 G.O00SOGE00
74 8.187697-01 2.14363E'00 8.46482E-01 2.57611E-03 0.O00DGEB00 G.E0000EG00
725 8.28930E-07 2.176f7E+DO 8.462417-D1 2.55193E-03 0.00000E+00 O.OSGGSE+OG
76 8.41596E-01 2.19050E700 8.46178E-D2 2.51799E-03 0,00000E+00 0.00000z+30
77 8.55685E-01 2.21350E+00 8.40305E-01 2.48942E-03 0.00000E+00 0.01565E+00
78 8.53658E-1 2.23633Et20 8.4E402E-01 2.45639E-03 0.00000E+00 6.O05000E00
79 8.74212E-01 2.25917E+00 8.46763E-01 2.45103E-03 O.S00O0E+00 O.000007S00
80 9.662327-05 2.28200Et00 8.47013E-01 2.43224E-03 0.00OO0E+00 0.00007.+00
81 8.25765E-01 2.30500EG00 8.46744E-01 2.41627E-03 0.00000E+00 0.00000ES00
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92 S.228 :E-0: 2.327200E 8.4E44-,22 2.424200-22 0.202200-20 0.002008.0
83 .:9E09F-01 2.222670-23 8.46::60-22 2.39734"-C3 O.OCOOE-00 0.00002E-00
84 8.41292E-0: 2.373C7n-. 0 o .4E22-20 2.368540-03 0. 0000Ec00 0.000008-80
80 8.83050E-2: 2.39850E-00 6.46503E-22 2.`S3,22-03 0.000008.00 0.02000E-00
86 0.270580-0: 2.4:9330-00 6.488450-21 0.308:08-83 0.OC00E000 0.00000E-10
87 6.9!908E-0: 0.44:230-02 0.4'7I0E-0: 2.38028E-C3 0.00002E00 0.COME-00 ^
88 8.308:88-0: 2.46333H00 8.4704E-,1 2.366030-03 0.22000.0C 0 0.0020+.00
aq 6.49:44F-0: 2.46 8,V E.47G69E-^1 2.338SCE-03 0.C200E0.00 0.00000E800
90 8.47923E-21 2.5-19- 7+0 D .470090E- 2.3018-03 0.0003E÷00 0.00000.E00
91 E.383290-01 2.532 ;E0,0O 8.4698i-c0 z2.2880.E-03 0.O0OOE000 0.00008E-00
92 E.489078-0i 2.55883£-00 8.489E82-01 2.E2020 -0Q 0.80000E800 0.0000004O0
93 642- .- 78E8 200 8.46E-, 04-3 0.000000+00 0.020038400

94 8.287738-82 0. 00.00 6.468270-02 203498-03 0.000O 00E+ 0.000008+80
95 .224:00-2: 6. 25Y3 -0, 8.469048E-v -. 2,378E-03 0.20008E-00 0.00000E-00
96 8.42 -738-01 647''E800 8.4686E-01 2.20037E-03 0.00000E-00 0.0800008E0
97 E.39828E-1i 872.?' 8E,00 8.46787E-01 2.11835E-03 0.00000E+C O.O080008.00
98 8.20:3iE-01 2.(9500E,00 8.48009E-2i 2 17335E-03 0.00000E.00 0.O00808E00
99 8.2788:E-01 2.7.783L.00 8.463278-01 2-1'938E-03 8.00000E+00 0.00080E800
00 e.89358E-01 2.738838.00 8.46728F8-0 2.:e1•98-03 0.000O0E+00 0.000000E+O

i0 7 6'0E24E-0: 2.768808-00 8.470488-01 2._7933E-03 0.000008.80 0.00000E.00
002 6.+0%0E-010 2.782830-00 8.47109E-01 2.16024E-03 0.00000E.0c 0.00080E8o0

!(3 2.50654E-01 2.808578.00 8.47:85E-01 2.13906E-03 0.00000•.00 O.00000E-00
'04 8.259-4E-01 2.828678+00 6.4698E0-01 2.12824E-03 0.000008.00 0.00000E+00

! .30769E- 0' 2.8520E+0.0 8.46829E-02 2.1:335E-03 0.008+00 0.00000E+00
1 6.444EF-01 2.87433E+020 8.4688E-0l 2.09308E-03 0.00000.E00 0.00000.E02

6.25684E-01 2.89633E÷00 8.4E8998-01 2.08323E-03 0.00000E+00 0.000008.00
'08 8.7788 -01 2.919i17000 8.48868E-01 2.06517E-03 0.00000E+00 0.00000E+00
09 E.498448-0' 2.94217E.00 6.465470-00 2.048C18-03 0.0OO008+00 0.0000L+00
i0 E.£'I13E-01 2.96800E+00 8.46626E-01 2.02853E-03 0.000008+00 O.O0000E+00
11' 0.4'95E-00 2.987000.00 8.46623E-01 2.00984E-03 0.00000E+00 0.0800OOE00
'2 b.45142E-18 -3.209838+00 8.46609E-01- .99103E-03 0.C0OOOE+00 0.00000E+00

'13 8.32827E-02 3.032938+00 8.48474E-01 1.978138-03 O.Co08.0+O0 0.00000E+00
:14 ý.244898-01 3.00462E+00 8.40277E-01 1.97021E-03 0.000000E+0 0.00000E+00

005 ý.59398E-01 3.076E80+00 8.46383F-00 1.9540E8-03 0.00000E+00 0.00000E+00
ic E.35860i-01 3.099800E00 8.40272E-01 1.93953E-03 0O.O0000E+00 0O.0000E+00

817 6.69438E-01 3.1220E0800 6.46844E-01 1.90889E-03 0.00000E+00 0.O0000E+00
228 8.38781E-01 3.14433E800 8.465608-01 1.94279E-03 0.00000E+00 0.00080E8.0
'19 6.56479E-01 3.16733E800 8.48648E-01 1.92897E-03 0.00008OE+0 0.00000E800
20 E.31943E-02 3.:91i2E+00 8.46021E-31 1.9168E2-03 0.O00000E00 0.00008Eý00

121 8.47082E-0: 3.21400E800 8.40526E-01 1.90044E-03 0.00000+E00 0.00000E+00
22282.E00OE-01 3.238008+00 8.48605E-01 1.88619E-03 0.00000E+00 0.000008+80

123 .68898E-0" 3.259830+00 8.46772E-01 1.82804E-03 0.80000E+00 0.O00000800
124 .8 7942E-01 3.28287E+00 8.47020E-01 1.892908-03 0.80000.+00 8.O0000E+00
.25 8.03098E-01 3.30550E000 8.46702E-01 1.91129E-03 0.00000E+00 0.000000E00
126 8.28090E-01 3.32833E800 8.46605E-00 1.90248E-03 0.O0000E+00 0.O00000E00
127 e.37357E-01 3.35217E.00 8.48531E-01 1.88748E-03 0.00000E800 O.O0000E+00
'28 8.54E700-01 3.37417E400 8.4F60E9-01 1.87371E-03 0.000008+00 0.0000E0800
129 8. 34508E-0 3.397C00E00 8.402C8E-01 1.86231E-03 0.00000E+00 0.000008.00
'30 8.312260-01 3.419008E00 6.46382E-01 1.850208-03 0.00000E+00 0.00000E+00
231 8.264288-01 3.44200E800 8.46227E-01 1.842805-03 0.00000E.00 0.000008+00
132 7.89600E-01 3.40483E800 8.407920-01 1.869580-03 0.00000E+00 0.00000E.00
'33 8.3678E7-01 3.48883E000 8.45723E-01 1.88845E-03 0.000000E00 0.00000E+00

634 E.E3284E-01 3.S1020E00 0 8.4585E8-01 1.85703E-03 0.00000E+00 0.00000.E00
035 E,86040E-01 3.03:678.00 8.40948E-02 1.84029E-03 0.00000E+00 O.D000OE800

3 47:750-0 3.04008E,00 8.4595";E-01 1.83:49E-03 0.00000E+00 0.00000E+00
'37 '.12359E-01 3.77338N00 8.457012-01 1.83085E-03 0.00000E+00 0.000008+00

:38 68 '4 4E-0' 3.602230.00 8.45832E-01 1.822588-23 0.00000E+00 0.00000E+00
9 6.3452E-01 3.6321212000 8.45551E-01 1.81203E-03 0.00000E+00 0.00000E+00

340 6.29938L-01 3.64700E,00 8.45438E-01 2.80241E-03 0.000008.00 0.00000.E00
14 : 8.337E-00 3.62063E800 8.45346E-01 1.79876E-03 0.00000+E00 0.000008+00

C. :;;os 8 0. 4548>1-01 : 1 E 75c2+c5u 0.1w222c-2 .22215N.0E
'43 8.9-389E-01 3.71507E,00 8.45805E-01 1.80252E-03 0.00000E-00 0.000008.00
-44 8.40408E-0i 3.739508-00 8.45782E-01 1.79027E-03 0.000200E00 0.000008+00

40 &.37730E-01 3.76233E800 8.45718E-01 1.77849E-03 0.000008+00 0.00000E+00
146 8.00936E-01 3.784320-00 8.4540E8-01 1.78447E-03 0.00000E-00 O.000000E00
14ý E.51017-03 3.808038E00 8.40494E-01 1.77254E-03 0.000000.00 0.00000E+00
,49 2.25'3'E-01 3.829:7E-00 8.45360E-01 1.78550E-03 0.000008+00 0.00000E+00
149 8.72426E-02 3.852008.00 8.45544E-01 1.76309E-03 0.00000E+00 0.00000E0OC
:05 8.4818E8-02 3.874008E00 8.400828-00 1.75223E803 0.000OOE822 0.000008E22
.5, a.22393E-02 3.89703ý0.0 8.453398-01 1.75362E-13 0.220008E00 0.000300E+0
150 8.27142F-01 3.919838+00 8.45218E-01 1.748016-03 0.000008+00 0.000008*00
153 8.562086-02 3.94267E-00 8.452898-O0 1.73899E-03 0.000008E00 0.00000E÷0
554 8.43779E-01 3.96550E000 8.45279E-22 2.724268-03 0.00000E+00 0.00000E800

155 8.23708E-Oi 3.989330.00 8.45139E-01 1.71902E-03 0.O00000E00 0.000008.00
158 8.627348-01 4.01233E-00 8.452538-01 1.710:4E-03 0.000008+00 0.000008+00
257 8.38394E-01 4.034178+00 8.45198E-01 1.70:528-03 0.00000E+00 0.00000E+00
150 8.443000-01 4.05617E000 8.40290E-01 1.69058E-03 0.000000+00 0.00000+E00
:29 8.62942E-01 4.079008.00 8.45303E-01 I.E8308E-03 0.00000E+00 0.00000+E00
:60 8.86780E-0: 4.101008+00 8.45407E-01 0.076:40-03 0.00300.E00 0.00000E+00
262 8.32460E-01 4.12383E000 8.453428-01 1.68674E-03 0.00000E000 0.00000E+00
282 8.25330E-02 4.1486E2+02 8.45220E-01 i.881000-03 0.00000E800 0.00000E800
143 8.40048E-01 4.16883E+00 8.45188E-01 2.80095E-03 0.00000E300 0.000000+00
164 8.42826E-02 4.19!E87800 8.451738-01 I.84088E-03 0.000008+00 0.O00000E00
260 8.30231E-01 4.21450E+00 8.45038E-01 1.83212E-03 0.00000E800 0.00000E+00
:88 8.54434E-02 4.23750E.00 8.45193E-01 2.82223E-03 0.000008C00 0.00000E+00
267 8.599880-02 4.26033E800 8.45283E-01 2.E2475E-03 0.O00000000 0.000008E00
168 8.44832E-01 4.283178+00 8.45279E-02 1.800010E-03 0.80000E000 0.00000E.00
169 8.88339E-01 4.30507E800 8.45405E-01 I.60034E-03 0.C00000E00 0.000008+00
:70 8.300:3E-0: 4.327170+00 8.453140-01 1.59335E-03 0.00000.E00 0.00000E+00
171 8.53259E-01 4.349070+00 8.45381E-0i 1.58459E-03 0.000006E00 0.O0000E+00
172 8.529918-01 4.37200i+00 8.40406E-01 2.575888-03 0.00000E+00 0.00000E+00
273 8.35313E-0: 4.39483E+00 8.45347E-02 1.50775E-03 0.00000E+00 0.00000E+00
174 8.394020-01 4.41867E,00 8.40313E-01 0.55900E-03 0.00000E800 0.00000E+00
175 8.85390E-01 4.44150E000 8.405440-01 1.087170-03 O.O00OOE+00 O.O00000E00
176 8.687804E-01 4.46350E800 8.45872E-31 1.50338E-03 0.00000E800 0.00000E+00
177 8.90259E-01 4.48850E+00 8.45927E-01 1.57507E-03 0.000000E00 0.00000E+00
178 8.63545E-01 4.50750E000 8.48027E-01 1.0E939E-03 0.000008-0C 0.000008-00
179 8.24477E-01 4.53033E800 8.40905E-01 2.SE524E-03 0.00000E+00 0.00000+E00
i80 8.48320E-01 4.55317E,00 8.45919E-01 1.556480-03 0.000008E00 0.000008+00
i89 8.249688-01 4.57817E.00 8.45802E-02 1.55228E-03 0.00000E÷00 0.00000E+00
282 8.74340E-01 4.59817E+00 8.45960E-01 1.551650-03 0.000008.00 0.00000E800
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183 8.432555-01 4.(2100E.00 9.4094E-0: 1 .54312E:-3 0.00000E5±0 0.00000E00
184 7.99098E-01 4.,4557E.01 8.458725-01 1.S58R7E-C3 0.0000000 0.000000+00

i85 E.19912E-01 4.467475-01 0.450E31-01 1.05475E-03 0.00000E500 00.000001-00
189 0.1:1125-01 4.998575-00 0.415185-1: 1.549455-03 0.00O000500 0.000005-00
87• 8.380095-01 4.7:1075-01 8.45521E-01 1.541525-03 0.005005.00 0.010005-00

:88 8.lo801s-01 4734505-50 8.414053-01 133745-03 0.00000+±0 0.00000-00
189 8,:81715-01 4.7E5335,00 c .40305-01 1.032555-53 0.00000±100 0.00000E-00

E9: 8.58131E-01 4.78003.E00 6.450975-01 :.53855s-13 0.00000E5±0 0.00O05*00
191 E.348805-01 4.8140053 00 8.45043E-01 1.13135E-03 000000±0 0.00000-00
192 8.404095-01 4,627800-10 8.451095-0: 1.12347E-03 0.000OE+OO 0.00000E-00
293 8.811445-11 4.949(15-00 6.41015E-O1 .. 5158:(-03 0.00000E5C0 0.000005•00
94 5.1:345E-01 4. 7:035O00 6.45084E-01 1.51615E-13 0.00000E+00 0.00000E-00
195 8.13999E-01 4.89557E.00 8.451309-01 I.50113E-03 0.000OOE-00 0.000OO0E-0
194 8.179975-31 4,91575.01 8.411990-01 1.494845-03 0.0000E+00 0.0000E000
097 8.31152e-00 4.93950'E00 ,845.240-01 1.4889:E-03 0.000COE+00. o.OoooOEO
198 8.902525-01 4.95250E+0 8..40-01 4331-03 0.00000E+0o 0.00000E400
199 8.091935-01 4.98433E400 8.410195-00 1.48704E-03 0.c0000E+00 0.000O00E00
200 8.417235-01 0.0081E.00 8.45022E-01 1.47952e-03 0.O0000E+00 0.00000+00
20 E 8.47 29-01 4.1305(E+00 e.45035E-01 1.47212E-03 0,00000E+00 0.00000E-00
252 8,575415-01 1.013•00.00 8.411485-01 0.4990CE-03 0.00000E+00 0.00000E.00
203 E.429435-01 5.07963E400 8.411375-00 1.48785-03 0.000005E00 0.000005-00
204 F.-5052-01 5.09083',00 6.45024E-01 1.44775E-03 O0O00OOE+00 0.00000E+00

201 8.195945-01 0.120835.00 8.45020E-01 1.45472E-03 0.00000E+00 0.00000+O00
202 8.,4329E-01 0.14283E500 8.45020 E-50 1.44790C-03 0.00000E+00 0.00000E500
207 8.59142E-01 5.1(483E.00 8.45818E-01 1.44433E-03 0.00000E500 0.00000E-01
208 8.081035-01 0.18805E+00 8.401698-01 1.43829E-03 0.00000E+00 0.00000E+00
209 0.34(05E-01 1.2105.E+00 8.45117E-01 1.43235E-03 0.O0000E+00 0.00000E+00
210 8.24944E-01 5.235673E00 8.41501E-00 1.428479E-03 0.00000E,00 0.00000E+00
2C1 E.2340E5-01 5.257170E+0 8.49015E-01 1.42449F-03 O.O0000E+00 0.00000E÷00
212 08 327945-01 5.282005E00 8.4485:E-01 1.42008E-03 O.50000E+00 O.00005E+00
213 8514275E-01 5.304035.00 .449155E-01 1.41997E-03 0.000005.00 O.OOOOOE+00
214 8.32585E-01 5.32583.E00 8.44899E-01 1.41119E-03 0.O0000E+00 0.000000E+0
215 8.14553E-01 5.34947E+00 8.449395E-01 1.4020E-03 0.O000OE500 0.00000E+00
212 8.71032E-01 5.37097E+00 8.45091E-01 1.40393E-03 0.00000.E00 0.00000.E00
217 8.,2084E-01 0.39297.E00 8.40945E-01 1.39779E-03 0.00000E±00 0.00000E+00
218 8.32391E-01 1.4650E0+00 8.4103E-015 1.39252E-03 0.00000E+00 O.O00000E+0
215 8.995245-01 5.43750E500 8.44148E-01 1.390485E-03 0.000005E00 O.00000E+00
220 8.571935-01 5.490555±00 8.45198E-00 1.389215-03 O.00OOOE+00 0.000005+00
221 8E91809E-01 0.48333E+00 8.45204E-01 1.38095E-03 O.O0000E+00 0.00000OO00
222 8.93130E-01 5.10433E-00 8.45355E-01 1.377095E-03 0.00000E+00 0.00000E+00
223 .9147702-01 5.52033E+00 8.45217E-01 1.37779E-03 0.000OO0E00 O.O00000E00
224 -8.0501E-01 5.4050E7500 8.45043E-01 "1.382.25-03 0.000005+00 -- 0.00000E+00

225 8,1994E-01 5.07300E+00 8.45119E-01 1.37840E-03 0.00OOOE000 O.00000+E00
222 8.3575iE-01 1.595005E00 8.41075E-01 1.37290E-03 0.000E000 O.000005+00
227 8.18250E-00 5.,1883E500 8.44957E-01 1.37197E-03 O.00OOOE0.0 0.O0000E0+O
228 8-.03DE5-01 5.942975±00 8.44983E-01 1.38252E-03 0.000005+00 0.000000E+0
229 8.37109E-01 5.95150E.00 8.449475-01 1.370E5-03 0.00000E500 0.00000E+00
236 8.19132E-01 5.507505E00 8.45005E-01 1.33594E-03 0.00000E500 0.00000E+00
232 . 1.39095E-07 1.71E33E400 8.44978E-01 1.3'347E-03 0O.000005.00 0.00000E500

232 9.78103E-01 5.73233E+00 8.44120E-01 1.35238E-03 0.O00000E00 0.00000.E00
233 8E.0052E-01 0.75517E,00 8.44929E-01 1.38507E-03 0.001000E00 0.00000E*00
234 8,38247E-01 1.779005-00 8.44900E-01 1.3-1005-03 0.00000500 0.00000+00

231 9.137115-01 18,0283E.l0 8.447595-01 1.3550-E-03 0.00000E+00 OO0000+OO00
23. 8,198538-01 f.824835+00 8.44580E-01 1.3541:E-03 0.00000E+00 O.000005+00
237 8.59589E-0l 5.848305E00 8.44723E-01 1.349905E-03 0.00OOOE+00 0.00000E+00
238 .8273399E-01 5.87050.E00 8.440455-00 1.34955E-03 0.00000E.00 O.00000.E00
239 8-.3950E-0. 1.962150005 8.44779E-01 1.345725E-03 0.00000E+00 0.00000E500
240 9,0.342E-01 1.984050E00 0.41022E-01 1.39245E-43 0.00000E+00 O.00000.E00
241 8 ,45EE-01 5.92733500 8.45024E-01 1.31975E-03 0.00000E+00 0.0000E+00
242 8 44.12 -0 5.960335E+00 8.4531ýE-01 1.39108E-03 0.0OOOE00 0.00000E-00

244 8,42377E-0' 9.005717500 8.44953E-01 1.34517E-03 0.00000E+00 0,00000±E00
240 892.5434-01 .902850E000 8.44877E-01 1.33779E-03 0.00000E500 0.00O00E+00
241 86.4.20-0 .0005900 8.4497E-01 1.335025-03 0,00300E000 0.00000E,00

KENO MESSAGE NUMBER K -:32 SARNING.... ONlY 952 INOOPSNDENT FISSION POINTS W585 GENERATED
247 7,82.90E-01 5.073035.00 8.44721E-01 1.31493E-03 0.00000E+00 0.O0000E+500

248 8,702725-0' 9.094035±00 8.448255-01 1.353415-03 0.000005±00 0.000005.00
248 8,85825E-01 E,11757E500 8.449145E-01 1.35081E-03 0.00000E+00 0.00000E+00
210 8.37030E-01 9.03957±E00 8.44885E-01 1.34579E-03 0.00000E500 0.00000E500
251 8632824E-0i 5.1305±E100 8.449377-0, 1.343E75-03 0.00200E500 0.00000E500
212 1.828290-01 9.18510E+00 8.44005E-01 1.34930E-03 0.00000E+00 0.00000.E00
283 8.02475E-01 5.25710E000 8.41074E-01 1.34273E-03 0.00000E.00 0.000005E00
254 0.80390E-01 9.22932+E00 8.44135E-01 1.33708E-03 0.00000E+00 0.000005E00
255 0.25720E-01 5.21233E+00 8.40925E-01 1.33045E-03 0.00000OO0 O.00000E00
25, 8.47555E-01 6.27117.E00 8.450735-01 1.33023E-03 0.00000E500 0.00000E500
257 0.32829E-01 6.297175.00 8.45025E-01 1.32547E-03 0.000000,00 0.000005E00
258 0.416999-11 9.320005*00 8.45012E-01 1.32075E-03 0,00000E+00 0.00000±E00
209 0.30759E-01 8,342835+00 8.44979E-01 1.33909E-03 0.00000E500 0.00000E500
290 8.287225E-01 .39527.E00 8.449135E-01 1.312496-03 0.O0000E050 0.00005E+00
261 8.24-529E-01 6.32157E400 8.44834E-01 1.30972E-03 0.00005OE00 0.00000E00
282 8,35004E-01 .417105E00 8.446015E-01 1.30114E-03 0.00000O±00 0.00000E+00
283 8.46921E-01 9.423450E00 8.44808E-O1 1.30015E-03 0.00000+O00 0.000005E00
294 8,49925E-01 .,45105-E00 8.48149E-01 1.29521E-03 0.00000E500 0.00000E+00
268 8.49498E-01 8.47833*E00 8.44825E-01 1.29030E-03 0.00000E500 0.00000E+00
204 8,57247E-01 6.50217Eý00 8.44910E-01 1.28821E-03 0.00000±E00 0.000005C00
297 0.99171E-01 9.02500E+00 8.44990E-01 1.20854E-03 0.00000E+00 O.00000±E00
286 8.78363E-01 6.545170±20 8.45115E-01 1.28713E-03 0.O000OEO00 0.00000,E00
269 8.34532E-01 6,57000.E00 8.45074E-01 1.202975-03 0.00000E+00 0.00000±E00
270 8.74759E-0 6,459283E,00 8.45185E-01 1.282975-03 0.00000E500 0.00000E500
271 8.07904E-01 8.90517E500 8.452895-01 1.28098E-03 0.00000E+00 0.00000E+00
272 8.110545-01 .5395250E00 8.45290E-01 1.27640E-03 0.000005+00 0.000000E+0
273 8.,3107E-01 8.8i100500 8.4512395E-01 .27273E-03 0.00000E500 0.00000E,00
274 8.44732E-01 6.580330F,0 8.45237E-01 1.28805E-03 0.00000E+00 0.00000E500
275 8,335425-01 8.768175E00 8.45094E-01 1.26412E-03 0.00000E500 0.0000E*00
276 1 8,0975E-01 .729175E+00 8.45249E-01 1.26059E-03 0.O00000E00 0.000005+00
277 8,33856E-01 6.75300E500 8.45205E-01 1.25898E-03 0.00000E+00 0.00000E+00
278 8.123407-01 6.77583E+00 8.45009E-01 1,25773E-03 0.00000E500 O.00000.E00
279 8,89445E-01 6.797835E00 8.45249E-01 1.263415E-03 0.00000E+00 0.00000E+00
280 7,95745E-01 6.83083±E00 8.45018E-01 1.271382-03 0.00000.E00 0.00000E+00
287 8,25775E-01 6.84397E500 8.45006E-01 1.268335E-03 0.O0005OE00 0.00000.+00

282 B.66185E-01 6.86467E,00 8.45082E-01 1.26606E-03 0.00000E500 0.00000.E00 0
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2E3 9.7 3C2-0• 0 8750E.00 8.45:99E-0' :.29612E-03 0.0000E+00 O.00000OE+0
284 0.IE010 E-0 : .9:0o0EsO0 6.45"6E0-C' 1.2f506E-03 0.00000E+00 0.O0000E+00
2E5 .6 2203E-0 0 .93333E+00 6.45149E-01 2.26297E-03 0.00000E 00 0.00000E+00
286 8.73404E-0i 6.95533E000 6.4E249E-01 1.2C244E-C3 0.00000E+00 0.00000E+00
287 f.6'5590 -t 6.97817E+003 .4 31j(E-0C 2.25930E-03 0.00OOOE+00 O.00000,E00
208 E.W7S909E- 0 7.00200E0.0 6.4535CE-0i 1.2559EE-03 0.00000.E00 0.00O00E+00
289 .f..8F.- C 1 7.023020E0c E.45223E-: 2.'25773E-03 0.000000030 0.00000E,00
293 0. 097-0 7.044830.00 E.4-174E-3: i.2543C,ý-03 O.O0000OE00 0.03000EOC
291 0. 477 0 7.06063E000 9.45139E-0: 1.25047E-03 0.00000E.00 0.00000E000
292 0. 80060E-c1 7.09097E+00 e.45045E-O ;.24964E-03 0.000000E+0 0.00000E+00293 E." 42CF-0' 7.'15SO-000 8.44095E-0: 1.254330-03 0.00000+O0 0.00000E+00
294 9.3£44 3- 7.1!7ý00*00 e.44562E-0: 3.25045E-03 0.00000E+00 0.O0O000EO0
295 E.352051-05 7.16033E+0C 8.44930E-01 1.24660E-03 0.000000E00 O.000000E00
296 S.!2200E-0: 7. 9333E*00 8.44739E-01 1.24565E-03 0.00000E+D2 .0DODE+00
297 8.00944E-01 7.2C700E.00 6.44591E-01 1.25027E-03 0.00000E+00 0.00000E+00
298 6.21223E-0- 7.23000-E00 0.440:2E-01 1.24853E-03 O.O0004E+00 0.00000E+00
299 8.47216E-01 7.25100E,00 8.44521E-01 1.24436E-03 0.000000400 0.000O0E+00
300 8.60221E-01 7.27300E+00 8.44573E-01 1.24129E-03 O.00DOOE+00 0.00000E+00
301 6.49427E-01 7.295630+00 8.44590E-01 1.23724E-03 O.O0000E+00 0.00000E+00
302 6.72947E-01 7.31783E+00 9.44694E-21 1.23673E-03 O.000000*00 0.00000E+00
303 E.50278E-01 7.33983E,00 8.44706E-01 1.23281E-03 0.00000E+00 0.00000.E00

KENO MESSAGE NUM01ER K5-123 EXECUTION TERMINATED 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 '.'.15449E-04 - OR - 3.48275E-07 GENERATION TIME = 3.88784F-05 t OR - 0.i7453E-07
N BARAN 2.43E90E'i0 O DR - 1.11422E-04 AVERAGE FISSION GROUP - 2.23149E401 6 OR - 6.581346-03

ENERGY(EV} OF THE AVERAGE LETHARGY CAUSING FISSION - 1.81957E-0I , OR '.00812E-03

NO. OF INITIAL
GENERATIONS AVERAGE

SKIPPED K-EFFECTIVE

0.844.5

0.844E5

0.84453

.84452

0.84449

0.84433

0.84438

0.84439

0.84426

0,84426

0.84429

0.84434

0.84445

0. 84428

0.84389

0.84393

0.84380

0,84386

0.84391

0.84405

0.84430

0.84393

0.84418

0.84408

3.84373

;. 843"i4

* OR

OR

OR

OR

OR

* OR

OR

OR

- OR

* OR

* OR

4 OR

+ OR

* OR

- OR

+ OR

* OR

4 OR

- OR

+ OR

- OR

OR

+ OR

OR

OR

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

0.00=24 0.84342 TO 0.94589

0.00124 0.84341 TO 0.84589

0.00124 0.84329 TO 0.84576

- 0.00224 0.84327 TO 0.84576

0.00125 0.84325 TO 0,84574

0.00124 0.84309 TO 0.84557

0.00124 0.84312 TO 0.84561

0.00125 0.84314 TO 0.84564

0.00124 0.84302 TO 0.84550

0.00125 0.84301 TO 0.84550

0.00127 0.84302 TO 0.84555

0.00128 0.84306 TO 0,84562

0.00129 0.84317 TO 0.84574

0.00130 0,84298 TO 0.84558

0.00130 0.84259 TO 0.84518

0.00131 0.84262 TO 0.84524

0.00132 0.84248 TO 0.84512

0.00134 0.84252 TO 0.84519

0,00135 0,84256 TO 0,84525

C 0.00137 0.84268 TO 0.84542

- 0.00138 0.84291 TO 0.84568

* 0.00140 0.84253 TO 0.84533

* 0.00142 0.84275 TO 0.84560

0.00144 0.84264 TO 0,84551

' 1..0144 0.84230 TO 0.84517

- C.½j I .5.8421710 6:.5452L

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

0.84130 TO 0.84648

0.84131 TO 0.84655

0.84116 TO 0.84644

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 C.84660

1.84147 TO 1.84667

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

0.84050 TO 0.84818

0.84059 TO 0.84831

0.84038 TO 0.84818

0.84000 TO 0.84777

0.83999 TO 0.84786

0.83984 TO0.84776

0.83985 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

1.83933 TO L. 40:4

NUMBER OF
NISTORIES

300000

299000

298000

297000

296000

295000

294000

293000

292000

291000

286000

281000

276000

271000

266000

.3261000

256000

251000

246000

241000

236000

231000

226000

221000

216000

2.110.
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NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 MIL CHANNEL

NO. OF INITIAL
GENERAT]ONS

SKIPPED

97

102

i07

112

117

122

127

.32

137

142"

147

i52

:57

162

167

172

177

182

187

192

197

202

207

212

21)

222

227

AVERAGE
K-EFFECTiVE

0. 84 375

0.84349

0. 84369

0.84361

0.84351

0.84345

0.84341

0.84388

0.84390

0.84405

0.84397

0.84420

0.84419

0.84412

0.84401

0.84380

0.84301

0.84284

0.84341

0.84417

0.84394

0.84383

0.84383

0.84436

0.84374

D.84294

0.84396

* 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
DEV:ATION CONFIDENCE INTERVAL.

- 0.00149 0.84225 TO 0.84524

- 0.00150 0.84199 TO 0.84498

- 0.00,E3 0.8421E TO 0.94522

- 0.00i57 0.84204 TO 0.84518

- 0.00158 0.84192 TO 0.84509

- 0.00162 0.84183 TO 0.84507

- 0.00162 0.84179 TO 0.84503

- 0.00164 0.84225 TO 0.84552

- 0.00167 0.84223 TO 0.84556

- 0.00=71 0.54234 TO 0.84576

- 0.00172 0.84225 TO 0.84569

- 0.00075 0.84245 TO 0.84594

- 0.00179 0.84239 TO 0.84598

- 0.00184 0.84228 TO 0.84596

- 0.CO093 0.84210 TO 0,84591

- 0.00196 0.84183 TO 0.84576

- 0.00187 0.84104 TO 0.84498

- 0.00202 0.84083 TO 0.84486

- 0.00205 0.84136 TO 0.84546

- 0.00210 0.84207 TO 0.84627

- 0.00219 0.84175 TO 0.84612

- 0.00221 0.84158 TO 0.84608

- 0.00234 3.84149 TO 0.84617

- 0.00244 0.84192 TO 0.84680

- 0.00254 0.84120 TO 0.84628

- 0.00265 0.84029 TO 0.84559

- 0.00272 0.84124 TO 0.84669

95 PER CENT
CONFIDENCE INTERVAL

0.84076 TO 0.84673

0.84049 TO 0.84648

0.84064 TO 0,84675

0.84048 TO 0.84674

0.84034 TO 0.84667

0.84020 TO 0.84669

0.84016 TO 0.84660

0.84061 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 0.84782

0.84020 TO 0.84781

0.83987 TO 0.84773

0.83907 TO 0.84695

0.83881 TO 0.84687

0.83930 TO 0.84751

0.83997 TO 0.84837

0.83956 TO 0.84831

0.83933 TO 0.84833

0.83915 TO 0.8485'

0.83948 TO 0.84924

0.83865 TO 0.84882

0.83764 TO 0.84824

0.83851 TO 0.84941

99 PER CENT
CONFIDENCE INTERVAL

0.83926 TO 0.84823

0.83899 TO 0.84798

0.83911 TO 0.84828

0.83891 TO 0.84831

0.83876 TO 0.84826

0.83808 TO 0.84831

0,83854 TO 0.84828

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

0.83791 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 0.95050

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

NLMBER OF
H8STOR'ES

206000

201000

194000

191000

181000

176000

171000

166000

16:000

156000

151000

146000

141000

136000

131000

126000

121000

716000

111000

106000

101000

9M000

91000

86000

81000

76000
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NAC-LW'T CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 MIL CHANNEL

NO. OF INITIAL
GENERATIONS

SKIPPED
AVERAGE

K-EFFECT:VE
67 PER CENT

DEViATION CONFIDENCE :NTERVAL

232 0.84335 , OR - 0.10286 0.84049 TO 0.84f2l

237 0.84464 4 OR - O.00294 0.84:71 TO 0.64758

242 0.84347 O R9 - 0.00298 0.84049 TO 0.84644

247 0.84464 OR - 0.00299 0.84165 TO 0.84763

252 0.84324 * OR - 0.00309 0.84016 TO 0.84633

257 0.84294 OR - 0.00335 0,83959 TO 0.84629

2E2 0.84412 OR - 0.00372 0.84040 TO 0.84781

267 0.84262 + OR - 0.00412 0.83850 TO 0.84674

272 G.83962 - OR - 0.00440 0.83521 TO 0.84402

277 0.83943 OR - 0,000:8 0.83425 TO 0.84461

282 0.83970 OR - 0,00522 0.83447 TO 0.84492

287 0.83422 * OR - 0.00538 0.82864 TO 0.83940

292 0.83578 + OR - 0.00704 0.82874 TO 0.84282

297 0.85039 I OR - 0.00700 0.84339 TO 0.85730

9b PER CENT
CONFIDENCE :NTERVAL

0,83763 TO 0.84908

C.93877 TO 0.85052

0.83752 TO 0.84942

0.83867 TO 0.85062

C.83707 TO 0.84941

0.83624 TO 0.84964

0.83670 TO 0.85152

0.83438 TO 0.85086

0.83081 TO 0.84942

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

99 PER CENT NUMBER OF
CONFIDENCE INTERVAL HISTORIES

0.83476 TO 0.85194

0.83583 TO 0.85346

0.83454 TO 0.85239

0.83568 TO 0.85360

0.83399 TO 0.85250

0.83290 TO 0.85299

0.83299 TO 0.85522

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

0.81466 TO 0.85690

0.82940 TO 0.87137

71000

66000

6!000

56000

51000

46008

41000

36000

3i000

26000

21000

16000

11000

6000

0
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NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 8C MIL CHANNEL

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RUN.
RE LINE REPRESENTS K-EFF = 0.8447. - OR - 0.0012 8HICH OCCURS FOR 303 GENERATIONS RUN.
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NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER ROOS BC MIL CHANNEL

GROUP F0SS]O 'JUN T REGION F8S S ONS PERCENT
.8R-AC8N DEVOATOON

0.0043 3.6?1277E-G3 2.2735

2 0.C,85 2.56076E-02 0.6937

3 ..C206 2.74335E-02 0.6802

4 0.0087 7.32810E-03 0.7389

5 0.0029 2.41700E-03 0.5573

6 0.0026 2.17260E-03 0.4693

7 0.0025 2.144659E-03 0.4714

8 0.0025 2.11ý31E-03 0.5i89

9 0.0034 2.90308E-03 0.5F47

iu 0.0073 6.15712E-03 0.5802

11 0.0153 I.29563E-02 0.6108

12 0.0197 1.66202E-02 0.6463

13 0.0282 2.536870-02 0.7378

24 0.0142 1.19993E-02 0.6820

i5 0.0032 2.70080E-03 i.0990

16 0.0022 1.83704E-03 1.4949

07 0.0034 2.89596E-03 1.7804

i6 0.0044 - 3,75823E-03 1.9471

19 0.0055 4.6849BE-03 1.4897

20 0.0230 1.94468E-02 0.8207

21 0.0121 1.02602E-02 1.2461

22 0.0290 2.44C63E-02 0.9071

23 0.2059 8.94260E-02 0.4903

24 0.2106 I.718 59E-0: 0.3520

25 0.1788 1.50006E-01 0,4321

26 0.214 0 0.80725E-02 0.3744

27 0.007i 0.66943E-02 0.7907

SYS TOAL - 0.44 i0-0 o :4 E 3

THE WEIGHT ZOST iN THE ALBEDO PORTION OF THE PROBLEM =

ABSORPTIONS PERCENT
DEVIATION

2.264720-03 :.6447

7.98975E-03 0.5770

7,32774E-03 0.6498

3.57368E-03 0.7003

2.60715E-03 0.4706

4.4,687E-03 0.3849

5.010860-03 0.3688

7.13242E-03 0.4091

2.14886E-02 0.4381

1.69292E-02 0.4601

2.73480E-02 0.4723

2.84516E-02 0.5647

2.89485E-02 0.6118

4.07978E-02 0.5531

9.69814E-03 0.7338

5.76935E-03 0.8555

3.96015E-03 1.0609

4.04526E-03 1.1440

6.51489E-03 0.8758

2.53005E-02 0.5405

1.07616E-02 0.7964

2.45684E-02 0.6055

9.55808E-02 0.3058

1.91926E-01 0.1980

2.63657E-01 0.2162

2.99844E-02 0.2280

6.62470E-02 0.4303

.. 22801-07 - OR - 0.0000

SKIPPING 3 GENERATIONS

LEAKAGE PERCENT
DEVIATION

0.00000E.00 0.0000

0.00000E.00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

C.00000E+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

0.000000÷00 0.0000

0.00000E+00 0.0000

O.00000E+00 0.0000

0.00000E+00 0.0000

0.000000E+0 0.0000

O.O0000E+00 0.0000

0.00000E+00 0.0000

0.00000.E00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.000000+00 0.0000

0.00200.E00 C.0000

0.00000E+00 0.0000

O.000000E00 0.0000

O.00000E+00 0.0000

0.00000.E00 0.0000.

ELAPSED T7M4 '1.34067 1200700

RANDOM NUMBER0 26F.447865737
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NAC-LWT CASK MODEL; EXXON' 9X9 - 2 WATER RODS 8C NIL CHANNEL

'.7799 TO
0.7925 TO
0.6052 TO
0.6178 TO
0.8305 TO
0.0431 TO
0.6058 TO
0.0E84 TO
0.60) 1 TO
0.6937 TO

2.7925
0.0C52
0.8178
0.0305
0.6431
0.8558
0.0 684
0.8812
0.8937
0.9064

FREQUENCY FOR GENERATION'S 4 TO 303

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

,,. .. °..... . . .

0.7799 TO 0.7925
0.7925 TO 0.8052
0.8052 TO 0.8178
0.9278 TO 0.8305
0.8305 TO 0.8431
0.8431 TO 0.8S58
0.85I8 TO 0.8684

0.8684 TO 0.6811
0.8811 TO 0.8937
0.8937 TO 0,9064

0.7799 TO 0.7925
0.7925 TO 0.8052
0.0052 TO 0.6178
0.0178 TO 0.8305
0.0305 TO 0.8431
0.8431 TO 0.e558
0.8558 TO 0.8684
0.0664 TO 0.8811
0.6811 TO 0.8937
0.0937 TO 0.9064

0.7799 TO 0.7925
0.7925 TO 0.8052
0.8052 TO 0.6178
0.6178 TO 0.8305
0.0305 TO 0.6431.
0.8431 TO 0.8558
0.8558 TO 0.8684
0.0604 TO 0.08"1
0.88:1 TO 0.0937
0.8937 TO 0.9064

FREQUENCY FOR GENERATIONS 79 TO 303

.°..., . . . .. . . . . .. . . . .

.......,..* °. °...... ........ *.....,. ... ,.... .... ...

FREQUENCY FOR GENERATIONS 154 TO 303

FREQUENCY FOR GENERATIONS 229 TO 303

CONGRATULATIONS! YOU HAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH KENO V IN 7.34067 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 A3IC INPUT RECORD SCALE DRIVER - 95/03/29 - 09:06:37
MODULE CSAS2`- WILL BE CALLED

NAC-LWT CASK MODEL; XExon 9X9 - 2 Water Rods 80 MIL CHANNEL
279ROU PNDF4 7ITTiCEC-LL
OUO 1 0.95 293.0 92235 4.0 9223B 96.0 END

ZIRCALLOY 2 1.0 293.0 END
H20 3 0.500 293.0 END
AL 4 1.0 293.0 END
SS309 5 0 .0 293.0 END
PB 6 1.0 293.0 END
H20 7 ,0SE-20 293.0 END
020 9 I.0E-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 CHANNEL
READ PARAM RUN-YES PLT=NO TME=5000 GEN=333 NPG=1000 END PARAM
READ GEOM
UNIT I
COM''FUEL PIN CELL - WITH H201
CYLINDER 1 1 0,4528 2P10.0
CYL:NDER 9 1 0.4623 2910.0
CYLINDER 2 1 0,5305 2P10.0
CUB0ID 3 1 495.7264 2930.0
UNIT 2
COM='WATER ROD CELL - WITH H201
CYLINDER 3 0 0.4623 2910.0
CYLINDER 2 1 0.5385 2P10.0
CUBObD 3 1 4P0.7264 2910.0
UNIT 3
ARRAY 1 -6.5376 -6.5376 -10.0
CUBOIU 3 1 496.7031 2P10.0
CUBOID 2 0 4P6.9063 2910.0
CUBOID 3 1 4P7.3025 2900.0
UNIT 4
ARRAY 1 -6,5376 -6.5370•-10.0
CUBOID 3 1 4P6.7031 2P10.0
CUBOID 2 1 4P6.9063 2910.0
CUBOID 3 1 497.3025 2910.0
UNIT 5
CYLINDER 4 1 1f.8275 2910.0
HOLE 3 -7.4EI3 0.0 0.3
HOLE 4 7.4013 0.0 0.0
CYLINDER 3 1 10.9003 2PI0.O
CYLINDER 5 i 18.89913 2P90.0
CYLINDER 6 1 33.4963 29]0.0
CYLINDER 5 0 36.5443 2P10.0
CYLINDER 7 0 49.2443 2910.0
CYLINDER 5 1 49.'539 2P10.0
GLOBAL UNIT 6
CYLINDER 8 1 314,00 2P10.0
HOLE 5 00.00 00.00 3.0
HOLE 0 10.00 99.80 0.0

IOL E 8.43 4H. 9ju.

HOLE 5 86.43 -49.90 0.0
HOLE 5 00.00 -99.80 0.0
NOLE 5 -86.43 -99.930 0.
HOLE 6 -00.43 49.90 1.0

HOLE 5 0.0 199.6 0.0
HOLE 5 8E.43 149.7 0.0
HOLE 5 172.85 99.0 0.0
HOLE 5 172.86 0.0 1.0
HOLE 5 i72.86 -99.8 0.0
HOLE 5 86.43 -149.7 0.0
HOLE 5 0.0 -199.6 0.0
HOLE - -86.43 -149.7 0.0
HOLE 5 -172.86 -99.88 0.0
HOLE 5 -172.86 0.0 0.0
HOLE 5 -172.86 99.8 0.0
HOLE 5 -86.43 149.7 0.0
HOLE 5 259.29 49.9 0.3
CUBOID 6 1 49314.00 2P90.0
END GEOM
READ ARRAY
ARA-' NUX=9 NUY=9 NUZ=I FILL

36R0
4R1 2 4R0
5RI 2 3R0

27RI
END FILL
END ARRAY
READ ROUNDS ZFC-PER YXF-H20 END BOUNDS
END DATA

SECONDARY MODULE 000008 HAS BEEN CALLED.

MODULE 000008 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 0.55 (SECONDS).

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.
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MODULE 000009 IS FINISHED, COMPLET.ON CODE

MODULE CSAS25 10 FINISHED. COMPLET:ON CODE

November 2007

0. CPU T-!E USED 438.36 :SECONDSý.

0. CPU TIME USED 446.44 (SECONDS).
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CCCCCCCCCCC SSSSSSSSSSS AAAAAAAAA SSSSSSSSSS 22222222222 25525555555555
CCCCCCCCCCCCC SSSSSSSSSSSS AAAAAAAAAAA SSSSSSSSSSSSS 2222222222222 555555555555
CC CC SS AA AA SS SS 22 22 55
CC 02 AA AA SS 22 52
CC AS A S 22 is
CC SSSSSSSSSSSS AAAAAAAAAAAAA SSSSSSSSSS 22 55555555
CC SSSSSSSSSSSS AAAAAAAAAAAAA SSSSSSSSSS 22 2555555555
CC S AA AA 22
CC S2 PA AA SA 22
CC CC SS 2 A AA AA SS S0 22 55
CCCcCCCCCCCCC SSSS2SSSS0S5S AA AA SSSSSSSSS22SS 2222222222222 555 55

CCCCCCCCCCC SSSSS22SSSSS5 AA AA SSS52S2SSSS 2222222222222 55255555555

2SSSSSSSSSS CCCCCCCCCCC AAAAAAAAA LL ECEEEEEEEEEEE
222SSSSSSSS CCCCCCCCccCC AAAAAAAAAAA L EEEEEEEEEEEEE
SS SS CC CC AA AA LL EE
SS CC AA AA , E.
S5 CC AA AA L EE
$SSSSSSSSSSS CC AAAAAAAAAAAAA LL EEEEEEEEE

SSSSSSSSSSSSS CC AAAAAAAAAAAAA LL EEEEEEEE --
ES CC AA AA LL EE
S2 CC AA AA LL EE

22 SS CC - CC 1A AA LL EE
5SS2222SS2SSS CCCCCCCCCCCCC AA AA LLLLLLLLI.LLL EEEEEEEEEEEE

SSSSSSSSSS2 CCCCCCCCCCC AA AA LLLLLLLILLLLLL EEEEEEEEEEEEE

000000 7777777777777 // 22222222222 22 //
020002000 777777777777 // 2222222222222 Il! //

00 00 77 77 // 22 22 2iii //
00 03 77 // 22 ii //
03 00 77 /1 22 31 //
00 0o 77 // 22 11 //
00 00 77 // 22 11 //
00 00 77 // 22 11 //
00 00 77 // 22 11 //
00 o0 77 // 22 11 /I
000000000 77 // 2222222222222 111i1112 1/
0000000 77 // 2222222222222 Ii011111 //

11 22222222222 22222222222 7777777777777
012 2222222222222 2222222222222 777777777777

Iiii 22 22 : 22 22 77 77
22 22 77

2] 22 22 77
ii 22 22 77
11 22 22 77
2i 22 22 77
21 22 22 77

22 :: 22 77
111ii111 2222222222222 2222222222222 77
I]]]!21 2222222222222 2222222222222 77

pppppppppppPP 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

/ 99999999999 88888888888
99999899999999 88888888889888
99 99 98 88
99 99 88 88
99 99 88 88
9999999999999 88888888898

999999999999 88888888888
99 88 88
99 88 58
99 88 88

9999999999999 8888888888888
999999999999 88888888888

0000000 33333333333
000000000 33333333332333

00 02 33 33
00 00 33
00 00 33
00 00 333
00 00 333
00 00 33
00 00 33

00 02 33 -33
020000000 333333333"3333

0000000 33333333333
11
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SSSSSSSSSSS

:z SS
SS
,S
ISSSSSSSSSSSS

SSSSSSSSSS
SS
SS

SS S S

SSSISSSSSSSSSS
SSSSSSSSSSS

CCCCCCCCCCCC
CCCCcCCCCCCC
CC CC
CC
cc:
CC

CC

CC CC
CCCCCCCCCCCC
CCCCCCCCCCC

AAAAAAAAA
AAAAAAAAAAA

AA AA
AA AA
AA AA
AAAAAAAAAAAPAA

AA AA
AA AA
AA AA
AA AA
AA AA

LL
LL
LL

L
L

LL
LL
'L
LL
LL
LLIL LLLLI.LLI
LLLLLLLLLLILL.

SEEEEEEEEEEEEE
EEEEEEEEEEE E
EE
EE
EE
EEEEEEEEE
EEEEEEEEE.
Er

EE
EE
EEEEEEEEEEEEE
EEEEEEEEEEEES

"pppp pp ppppppp
PP PP

Pp pp
PP PP
- -ppPPPPPPPPPPP
-PPPPPPpPPp

Pp
PP
PP

PP

CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC
'CC

CC
CC
CC
CC
CC
CC CC
CCCCCC CC C CCCC
CCCC CC CCC CC

PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: CSAS

CREATION DATE: 03/08/96

VOLUME: ENG

LIBRARY: G:\SCALEA3\WINNT\EXE

PRODUCTION CODE: CSAS

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION; D7/21/98

'*"'PTIME OF EXECUTION: 12:23:03
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SAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 MIL CHANNEL

PROBLEM PARAMETERS ....

LIR 27GROOPNDF4 LIBRARY
MXX 9 MIXTURES
MSC 9 COMPOSITION SPECIFPCATIONS
IZV 4 MATERIAL ZONES
GE LATTICECELL GEOMETRY
MORE I 0/I DO NOT READ/READ OPTIONAL PARAMETER DATA
MSLN I FUEL SOLUTiONS

PROBLEM COMPOSITION DESCRIPTION'

SC U02 STANDARD COMPOSITION
MX 1 MIXTURE NO.
VF 0,9501 VOLUME FRACTION
ROTH iO.9600 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS

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

92001 1.10 ATOM/MOLECULE
92235 4.000 WT
92238 96.000 WTý

8016 2.00 ATOMS/MOLECULE
END

SC ZIRCALLOY STANDARD COMPOSITION
MX 2 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH E.5600 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

40302 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 0/1I MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
8516 0.00 ATOM/MOLECULE

END

SC AL STANDARD COMPOSITION
MX 4 MIXTURE NO.
VP 1.0000 VOLUME FRACTION
ROTH 2.7021 THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP 1 0/I MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

13027 1.00 ATOM/MOLECULE
END

0C 113S.4 STANDARI; COMPO1TiON
MX 5 MIXTURE NO.
VF 1.0500 VOLUME FRACTION
ROTH 7.9200 THEORETICAL DENSITY
NIL 4 NO. ELEMENTS
ICp 0 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

24304 19.500 WT
25055 2.000 WT
26304 69.500 WT
283;4 9.500 WT

END

SC PB STANDARD COMPOSITION
MX 6 MIXTURE NO.
VF 1.0100 VOLUME FRACTION
ROTH 11.3440 THEORETICAL DENSITY
NEL I NO. ELEMENTS

'CP 0/I MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

82000 1.00 ATOM/MOLECULE
END

SC H20 STANDARD COMPOSITION
MX 7 MIXTURE NO.
VF 1.1000 VOLUME FRACTION
BOTH 0.9982 THEORETICAL DENSITY
NIL 2 NO. ELEMENTS
lCP 1 I/I MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

101 2.00 ATOMS/MOLECULE
8016 I.CO ATOM/MOLECULE

END

SC H20 STANDARD COMPOSITION
MX 8 MIXTURE NO.
VF 0.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/i MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

November 2007
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i001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

SC X20 STANDARD COMPOSITION
Mx 9 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 HELVIN

1500 2.00 ATOMS/MOLECULE
80i6 1.00 ATOM/MOLECULE

END

* PROBLEM GEOMETRY ....

CTP SQUAREPITCH CELL TYPE
PITCH 1.4529 CM CENTER TO CENTER SPACING
FUELOD 0.9055 CM FUEL DIAMETER OR SLAB THICKNESS
MFUEL I MIXTURE NO. OF TUEL
M9mo4 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 I IS FUEL
ZONE 2 IS GAP
ZONE 3 IS CLAD
ZONE 4 IS MOD
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.. . .. . .. . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..

SHNAC-LET CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 MIL CHANNEL

.... ......... DATA LIBRARY INFORMATION...........

UNIT VOLUME
N I MBER DATA SET NAME NAME UNIT FUNCTION"

89 G:\scaie43\DATALIB\FTR9FSEI STANDARD COMPOSITION LIBRARY

82 G:\sca!e43\DATALIB\FT82FI01 CROSS SECTION LIBRARY

ii D:\PRO"ECTS\BU8R-C-I\BWRFIN\I9HXlM\FTIfF001 SHORT CROSS SECTION LIBRARY

.I90 D:\PRO3ECTS\BURD-C-I\BHRFIN\I9HXiM\FTR0FOCI INPUT DATA DIRECT ACCESS

STANDARD COMPOSITION LIBRARY DATA

UNIT NUMBER : 89

DATASET NAME : G:\scale43\DATALIB\FTR9RFO0

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

DATASET NAME

LIBRARY TITLE:

82

G:\scaIe43\DATALIB\FT82F0SL

SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
BASED ON ENUF-B VERSION A DATA

COMPILED FOR NRC 1/27/89
LAST UPDATED

L.M.PETRIE ORNL
58/12/94

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

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

.. ............. L ATA 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 ....

I SO'S WERE USED CHECKING THE KENO V DEOMETRY 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.

NAC International 6.6.2-35



NAC-LWT Cask SAR November 2007
Revision 38

KK KK EEEFEEEEEMEEE NN NN 00000000000 VV VV
KK KK EEMMEEEEEEEEE NNN NN OCOO0OOOOOOOOO W VV
KK KK EE NNNN NN 00 0O W W
MK KM EF NN NN NN 00 00 W VV
XK KK EE NN NN NN 00 00 W VV
MKKKKKMK EMEEEE NN NN NN 00 00- ---------------.
MKKKKKKK EEEEEEEEE NN NN NN 00 00 - ------------- VV VV
KK KK EE NN NN NN 00 00. VV VV
HE KK EE NN NN NN 00 00 VV W
KK KK EE NN NNNN 00 00 W W
KK KK MEKEEEEEEEEME NN NNN 0000000000000 VVV
K KK EEEEEEEEEEEEE NN N OOOOOOOOOO V

OSSSOSSSSS5S CCCCCCCCCCC AAAAAAAAA LL EMMEEEEEEMEEE PPPPPPPPPPPP CCCCCCCCCCC
SSSSSSOSSSSSSS CCCCCCCCCCCCC AAAAAAAAAAA LL EEEEEEEEEEEEE PPPPPPPPPPPPP CCCCCCCCCCCCC
SS SS CC CC AN AA LL EE PP PP CC CC
SS CC AA AA LL FE PP PP CC
SS CC AA AA LL EE PP PP CC

SSSSSSS0SSSS CC ANAANAAAAAAAA LL EEEEEEEEE ------------- PPPPPPPPPPPPP CC
SSSSSSssssss CC AAAAAAAAAAAAA LL EEEEEEEEE ------------- PPPPPPPPPPPP CC

SO CC AA AA LL EE PP CC
00 CC AA AA LL EE PP CC

SS SS CC CC AA AA LL EE PP CC CC
SSSSSSSSSSSOS CCCCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEMMEEE PP CCCCCCCCCCCCC
SSSSSSSSSSS CCCCCCCCCCC AA AA LLLLLLLLLLLLL EMMEEEEMEEEE PP CCCCCCCCCCC

0000000 7777'777"177777 // 22222222222 01 // 99999999999 88888888888
000000000 77777777777 // 2222222222202 12 1 // 9999999999999 8888888888888

oo 00 77 77 // 22 22 1117 // 99 99 88 88
00 00 77 // 22 01 // 99 99 88 B8
00 00 77 // 22 11 II 99 99 88 88
00 00 77 1/ 22 11 // 9999999999999 88888888888
00 00 77 II 22 90 // 899999999999 88888888888
00 00 77 I/ 22 01 // 99 88 8e
00 00 77 1/ 22 11 /1 99 88 88
o0 00 77 // 22 Ii // 99 88 88
000000000 77 // 2222222222222 7717071 // 9999999999999 8888888888888
0000000 77 . // 2222222222222 17011111 // 999999999999 88888888888

17 22222222222 22222222222 7777777777777 72 10
i01 2222222222222 2222222222222 777777777777 il1 ill

i11i 22 22 ::: 22 22 77 77 :7: 1111 1111
17 22 22 77 :1 11

71 22 22 ý77 : 7
7. 22 22 77 11 11

22 22 77 11 11
22 22 77 I7 2070 22 ,:: 22 77 ::: 17 17

7 1 2 2 2 2 7 7 7 7
22 22 77 Ii 11

7.1i7i11 2222222222222 2222222222222 77 11111111 70111117
01Ii1070 2222222222222 2222222222222 77 17727111 10117117
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NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 MIL CHANNEL

NUMERIC PARAMETERS "......

TME MAXIMUM PROBLEM TIME (MIN"

TBA TIME PER GENERATION MIN) 0-10

GEN NUMBER OF GENERATIONS 303

NPG NUMBER PER GENERATION ISIo

NIX NUMBER OF GENERATIONS TO BE SKIPPED 3

BEG BEGINNING GENERATION NUMBER

RES GENERATIONS BETWEEN CHECKPOINTS I

XiD NUMBER OF EXTRA I-1 CROSS SECTIONS I

NBK NEUTRON BANK SIZE I2D*

XNB EXTRA POSITIONS IN NEUTRON BANK I

NFB FISSION BANK SIZE 10005

IFB EXTRA POSITIONS IN FISSION BANK 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000

TWTH WEIGHT HIGH FOR SPLITTING 3.0100

WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

RND STARTING RANDOM NUMBER BB827S100001

NB8 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
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NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 8( MIl CHANNEL "."

LOGICAL PARAMETERS ...

RUN

FLX

SMU

MKU

CKU

FMU

MKH

CKH

FMH

HHL

AMX

XS1

S2

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 FIBS 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 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

MKP

CKP

FMP

MNA

CKA

FMA

HAL

FAR

GAS

PAX

PWT

PGM

BUG

PLOT PICTURE MAP:S!

COMPUTE FISSION DENSIT:ES

COMPUTE NU-BAR & AVG FUSSION GROUP

COMPUTE MATRIX K-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-EFr BY ARRAY NIUMBER

PRINT FIBS PROD MATRIX BY ARRAY NUMBER

COLLECT MATRIX BY HIGHEST ARRAY LEVEL

PRINT FIS. AND ABS. BY REGION

PRINT FAR BY GROUP

PRINT XSEC-ALREDO CORRELATION TABLES

PRINT WEIGHT AVERAGE ARRAY

PRINT INPUT GEOMETRY

PRINT DEBUG INFORMATION

NO.

NO

YES

NO

NO "

No

NO

NO

NO

NO ...

NO *

NO

NO

NO

NO

NO

TRK PRINT TRACKING INFORMATION NO ..

PARAMETER INPUT COMPLETED

........ 0 1O'S WERE USED READING THE PARAMETER DATA ........

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

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

NAC-LW? CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 MIL CHANNEL

..ADDITIONAL INFORMATION .

NUMBER OF ENERGY GROUPS 27

NO. OF FISSION SPECTRUM SOURCE GROUP I

NO. OF SCATTERING ANGLES IN XSECS 2

ENTRIES/NEUTRON IN THE NEUTRON BANK 19

ENTRIES/NEUTRON IN THE FISSION BANK 12

NUMBER OF MIXTURES USED 9

NUMBER OF BIAS ID'S USED I

NUMBER OF DIFFERENTIAL ALBEDOS USED 1

TOTAL INPUT GEOMETRY REGIONS 24

NUMBER OF GEOMETRY REGIONS USED 24

LARGEST GEOMETRY UNIT NUMBER C

LARGEST ARRAY NUMBER 1

USE LATT:CE GEOMETRY

GLOBAL ARRAY NUMBER

NUMBER 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

MAXIMUM HOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAXIMUM ARRAY NESTING LEVEL

DIR.

DIR.

YES

c

0

YES

YES

22

2

NO

H20

420

PER

tX BOUNDARY CONDIT;ON

+Y BOUNDARY CONDITION

*Z BOUNDARY CONDITION

1120

H20

PEP,

-X BOUNDARY CONDITION

-Y BOUNDARY CONDITION

-Z BOUNDARY CONDITION
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NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 MIL CHANNEL

. . . . ........SPACE AND SUPERGROUP :NFORMATIOl ".....

'00000 WORDS IS THE TOTAL SPACE AVAILABLE.

34E47 WORDS WERE USED FOR NON-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.

157E WORDS ARE NEEDED FOR THE LARGEST GROUP.

" 3646( WORDS OF STORAGE IS SUFFICIENT TO RUN THIS PROBLEM.

51430 WORDS OF STORAGE WILL ALLOW THE PROBLEM TO RUN WITH ONE SUPERGROUP.

" 351872 WORDS OF STORAGE WILL BE USED TO RUN THIS PROBLEM,.

.. . . . . . . . .I. ..o . . . . . . .... ..... . . . . . .

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

1 1 27 2764 544 I6854
. . . . . .. . . . .. . .. . . . . ...... .. .I. . .. . . . . ... . . . . . . . . .

........ 0 1O'S WERE USED IN SUPERGROUiHNG ........

........ 0 TO'S WERE USED LOADING THE DATA ........
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MEDIA BIAS
NUMN iIIREGI ON

NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 M:L CHANNEL

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT I

FUEL PIN CELL - WITH 120

1 CYLINDER 1 1

2 CYLINDER 9 1

3 CYLINDER 2 1

4 CUBOID 3 1

WATER ROD CELL - WITH H20

I CYLINDER 3 1

2 CYLINDER 2 1

3 COBOID 3 1

RADIUS =

RADIUS =

RADIUS -

+X =

0.45280

0.46230

0.53850

0.72640

ýZ . 10.000

.Z = 10.000

.z - 10.000

-X =-0.72E40

-Z - -10.000

-D = -10.000

-2 - -i0.000

,Y = 0.72640

CENTERLINE IS AT X 0 0.00000

CENTERLINE IS AT X .0.00001

CENTERLINE IS AT X 0,00000

-Y =-0.72640 z w 10.000

Y = 0.01000

Y = 0.00000

Y - 0.00000

-Z = -10.000

UNIT 2

RADIUS =

RADIUS =

,X

+X =

, X

,X=

1 ARRAY NUMBER

2 CUBOID

3 CUBOID

4 CUBoID

1 ARRAY NUMBER

2 CUBOID

3 CUBOTD

4 ChOBOID

3

2

3

1

3

2

3

i

I

i

0.46230

0.53850

0.72640

6.5376

6.7031

6.9063

7.3025

6.5376

6.7031

6.9063

7.3025

0Z - 10.000

+Z = 11.000

-X =-0.72640

UNIT 3

-X -6.5376

-X = -6,7031

-X = -6.9063

-X = -7.3025

EXTERNAL

+y =

÷y =

+y -

TO LATTICE

6.537C

6.7031

E.9063

7.3025

TO LATTICE

6.5376

6.7031

6.9063

7.3025

-Z = -10.000

-Z = -00.000

+Y = 0.72640

-Y = - 6.5376

-Y - -6.7031

-Y - -6.9063

-Y = -7.3025

-Y = -6.5376

-Y = -6.7031

-Y -6.9063

-Y - -7.3025

+Z =

.z =

+Z =

+Z =

+0 =

I0 -

+0 =

+0 =

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

-Y =-0.72640 +Z = 10.000

10.000

10.000

10.000

10.000

10.000

10.000

10.000

10.000

Y = 0.00000

Y = 0.00000

-Z * -10.000

-Z * -10.000

-Z = -10.000

-Z - -10.000

-Z - -10.000

-Z - -10.000

-Z - -10.000

-z = -10.o00

-z * -10.000

i

I

1

.X

tX -

X =

.X =

UNIT 4 EXTERNAL

-X = -6.5376 +Y =

-X = -6.7031 +Y -

-X = -6.9063 -Y .

-X = -7.3025 +Y =

NAC-LWT CASK MODEL; EXXON 9X9

GEOMETRY DESCRIPTION FOR THOSE UNITS

- 2 WATER RODS 00 MIL CHANNEL

UTILIZED IN THIS PROBLEMMEI:A BIAS
NUI IDREGION"

---- UNIT 5

H NUMBNDER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CYLINDER

4

2

3

5

6

5

7

5

RADIUS = :6.52"*

AT X = -7.4613

AT X = 7,4613

1 RADIUS - 1E.986

I RADIUS = 18.891

I RADIUS = 33.496

I RADIUS 36.544

1 RADIUS = 49.244

I RADIUS = 49.854

-z
y0=

+Z

+0 =

+0 -

+Z-

+2

0.00000
I. 00000

0.00000

10.000

i0,000

i0.000

10.000

-z -:0.1o1

Z = 0.00000

Z - 0.00000

-Z = -10.000

-Z * -10.000

-0 = -. 0.000

-Z -10.000

-Z = -10.000

-Z = -10.030

UENTKBL:NO 1! AT

IS UNIT NUMBER

IS UNIT NUMBER

CENTERIINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

X = 10. )01,

3

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 0.00000

Y 0.10000

Y0 0.00000

Y 0.00000

NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 MIL CHANNEL

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEMMEDIA BIAS
NUM IDREG ION

O CYLINDER

HOLE NUMBER

HOLE NLMBER

HOLE NUMBER

ROLE NU BER

HOLE NUMBER

HOLE NUMBER

8 1

3

4

7

a

RADIUS = 314.00

AT X 0.-000

AT X = 0.00000

AT X 86.430

AT X 86.430

AT X = 0.00000

AT X - -86.430

+Z 1 00.000

Y 0 1.00000

Y = 99.800

Y - 49.900

Y -49.900

Y -99,800

Y - -49.900

GLOBAL ... .... . ..
UNIT 6 -

-Z -10.000 CENTERLINE IS AT

Z O 0.00000 IS UNIT NUMBER

Z = 0.00^00 1S UNIT NUMBER

Z - 0.00000 15 UNIT NUMBER

Z = 0.00000 IS UNIT NUMBER

Z = 0.00000 IS UNIT NUMBER

Z = 0.00000 IS UNIT NUMBER

x 0.00000

5

5

5

Y = 0.00000
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HOLE NUMBER

HOLE NUMBER

HOLE NUMBE R

HOLE NUMBER

HOLE NU-MBER

HOLE N U. .B FR

HOLE NUM.B E R

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NU-MBER

HOLE NUMBER

HOLE NUMBER

2 CUBOID

9

-0

22

:3

14

16

07

18

19

20

21

22

AT X = -86.430

AT X - C.00000

AT X = 8C.430

AT X = 172.85

AT X = 172.86

AT X - :72.86

AT X = 86.430

AT X = 0.00000

AT X = -86.430

AT X 0 -172.86

AT X 0 -172.86

AT X -172.86

AT X = -86.430

AT X = 259.29

0=

0=

0=

0=

0=

0=

0=

0=

49.900

199.60

149.70

99.800

0.00000

-99.800

-149.70

-199.60

-149.70

-99.880

0.00000

99.800

149.70

49.900

Z = 0.000c0

Z - 0.00000

Z 0.00000

= 0,00000

Z = 0.00000

2 = 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

0S UNIT NUMBER

00 UNIT NUMBER

IS UNIT NUMBER

0S UNIT NUMBER

10 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

5

5

5

5

'0

0

5

8 1 ÷X = 314.00 -X = -314.00 +Y = 314.00 -Y - -314.00 +Z = 00.000 -0 = -10.000

0 LAYER

0121

0121 1

00001

0001I

1]1 11

0101 1

0:: 1

0201"

* ili

1,

i !

1 2

2 1
i12

11i

NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 MIL CHANNEL

UNIT ORIENTATION DESCRIPTION FOR ARRAY I

X COLUMN I TO 9 LEFT TO RIGHT Y ROW I TO 9 BOTTOM TO TOP

1 6 . 4

111

001
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NAC-LWT Cask SAR
Revision 38

November 2007

NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 MIL CHANNEL
VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

GEOMETRY
UNIT REGION REGION

1 I 1
2 2
3 3
4 4

2 1 5
2 6
3 7

SURROUNDING GEOMETRY VOLUMES -

3 1 8
2 9
3 i0
4 11

SURROUNDING GEOMETRY VOLUMES -

4 1 12
2 13
3 14
4 15

5 1 16
2 17
3 18
4 19
5 20
6 21
7 22

6 5 23
2 24

VOLUME

1.2HE23E'Sl CM-3
5.44226E-0S CM*'3
4.79162E-00 CM-3
2.39924E-01 CM*'3

1.342B5E+01 CM'3
4.79262E+00 CM-3
2.39924ES01 CM'3

GEOMETRY REGION

3.41922E+03 CM--3
I,75307E'02 CMP 3
2.21234E,02 CM":3
4.503C2E+02 CMK3

GEOMETRY REGION

3.41922E±03 CMN*3
1.75307Ei02 CM*3
2.21234Et02 CM-3
4.50362E÷02 CM-3

9.25953E+03 CM-3
3.37383E.02 CM*3
4.29436E.03 CM**3
4.80740E*04 CM-3
1.34136E+04 CM-3
6.84563E+04 CM'*3
3.79567E.03 CM-*3

3.07171E+06 CM*3
1.6927!E+06 CM*-3

CUMULATIVE
VOLUME

2.28823E+01 CM''3
:.34285E.&i CMM3
i.82201E+Oi CMX3
4.22126E'01 COM 3

1.34285E-01 CXM3
1.82201Et01 CM-3
4.22126E'01 CM-3

8 IS ASN ARRAY PLACEMENT BOUNDARY REGION

3.41922E.03 CM-3
3.59452Y+O3 CM*3
3.81576E,03 CM-'3
4.26612ED03 CM''3

12 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.41922E,03 CMO*3
3.59452E+03 CM-"3
3.H1576Et03 CM-3
4.26E12F.,D3 CM-43

1.77918E+04 CM'-3
1.8129!E+04 CM--3
2.24235E.04 CM-3
7.I4975E.04 CM-3
8.39110E-04 CM''3
I.52367E+05 CM-3
1.56163E+05 CM'3

6.19497E.06 CM-*3
7.88768E+06 CM''3

UNIT USES -REGION MIXTURE - TOTAL VOLUME

1 3260 1 1 4.07080E+04 CMO 3
2 9 1.72607Et03 CM*'3
3 2 1.51415E-04 CM-3
4 3 7.SI61E•04 CM*'3

2 80 1 3 1.0I428E.03 CM''3
2 2 3.B3329E+02 CM-3
3 3 1.91939E+03 CM4'3

3 20 1 6.83843E+04 CM-3
2 3 3.50614E'03 CM*'3
3 2 4.42469E903 CM"*3
4 3 9.00723Eý03 CM'*3

4 20 1 6.83843E,04 CM**3
2 3 3.50614E+03 CM'*3
3 2 4.424E9E.03 CM--3
4 3 9.00723E.D3 CM-3

5 20 1 4 1.8519!E,05 CM-3
2 3 6.74766E,03 CM--3
3 5 8.58872E+04 CM'3
4 6 9.61479E÷05 CM**3
5 5 2.68272E+05 CM*'3
6 7 1.36913E'06 CM"3
7 5 7.59134E.04 CM-3

6 1 8 3.07171E+D6 CMN3
2 B 1.69271E+06 C.M'-3

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLLUE MASS(G)

1 4.07080Et04 CMN"3 4.23851Et05
2 2.43742E+04 CMR3 1.59895E+05
3 l.X0584E+-5 CM,'3 1.10382Et,5
4 1.851glE+05 CN'÷3 5.00385E+05
5 4.30072E-05 CM--3 3.40617E+OC
6 9.61479E+05 CM**3 1.09070E±07
7 i.36913E7t0 CM'*3 1.36662E-14
8 4.76442E-06 CM''3 4.75571E-14
9 I.72EO7E+03 C")3 1.72292E+03

* BIASING INFORMATION

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

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

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

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE= 1.3033HE-02
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START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
.X. 3.14000E-S2 - =-3.140DDE,02 ýY= 3.D4005E402 -Y=--3.:4, -0E2 .Z= 1.0000DE01 -Z=-l.OSOOOE,0!

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNED OFF

KENO MESSAGE NUMBER XD--05 WARNING, ONLY 148 INDEPENDENT STARTING POSITIONS WERE GENERATED.

852 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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NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 MIL CHANNEL

GENERATION ELAPSED TIME AVERAGE AVG K-EFF MATRIX MATRIX K-EFF
GENERATION K-EFFECTIVE MINUTES K-EFFECTIVE DEVIATION K-EFFECTIVE DEVIATION

KENO MESSAGE NUMBER K5-132 WARNING... ONLY 976 INDEPENDENT FISSION POINTS WERE GENERATED
1 9.01189E-01 4.86167E-_01 1i.IIIE+00 0.0D000E+0I0 I.IIIIE+00 0I.IIIIE+00
2 9.28035E-01 5.07167E-01 1.00000E+ 0I0 I.IIIIIE+00 I.IIIIIE+00 I.IIIIIE+00

KENO MESSAGE NUMBER K5-132 WARNING .... ONLY 994 INDEPENDENT FISSION POINTS WERE GENERATED
3 8.92323E-01 5.29167E-01 8.92323E-_01 0.I00IE+0 0.000I00E+00 I.IIIIIE+00
4 9.34444E-01 5.50167E-01 9.13383E-01 2.10603E-02 I.IIIIIE+00 0.00000E+00
5 9.07684E-01 5.73000E-01 9.11483E-01 1.23067E-02 I.II000E+00 I.IIIIIE+00
6 9.48055E-01 5.9600KE-01 9.20626E-01 1.26222E-02 0.00000E+00 0.00000E+00
7 8.92456E-01 6.18833E-01 9.14992E-01 1.12843E-02 0.SII0IE+00 0.00000E+00
8 9.27400E-01 6.39833E-01 9.17060E-01 9.44284E-03 0.00000K+00 S.GIIIIE+00
9 9.27652E-01 6.62833E-01 9.18573E-01 8.12283E-03 0.00000E+00 0.00000E+00

10 9.14856E-01 6.83833E-01 9.18109E-01 7.04991E-03 I.00000E+00 I.III00E+00
1i 8.96192E-01 7.06667E-01 9.15673E-01 6.67731E-03 0.00000E+00 0.00000E+00
12 8.97511E-01 7.27833E-01 9.13857E-01 6.24242E-03 I.SISIIE+00 I.IIIIIE+00
13 9.10384E-01 7.49667E-01 9.13541E-01 5.65531E-03 I.00000E+00 0.00000E+00
14 9.30904E-01 7.72667E-01 9.14988E-01 5.36149E-03 I.00000E+00 I.II0I0E+00
15 9.47282E-01 7.93667E-01 9.17473E-01 5.52215E-03 0.00000E+00 I.II0IIE+00
16 9.07252E-01 8.15667E-01 9.16742E-01 5.16438E-03 0.00000E+00 0.IISISE+00
17 9.01455E-01 8.37667E-01 9.15723E-01 4.91462E-03 0.00000E+00 0.00000E+00
18 8.88184E-01 8.59667E-01 9.14002E-01 4.90885E-03 I.00000E+00 S.00000E+00
19 8.96816E-01 8.83333E-01 9.12991E-01 4.72059E-03 0.III00E+00 0.OII00E+00
20 9.40758E-01 9.07167E-01 9.14534E-01 4.71037E-03 0.00000E+00 0.II000E+00
21 9.02359E-01 9.30167E-01 9.13893E-01 4.50140E-03 I.II000E+00 0.IIIISE+00
22 9.53151E-01 9.52000E-01 9.15856E-01 4.69994E-03 0.00000E+00 I.II0I0E+00
23 9.22802E-01 9.75000E-01 9.16187E-01 4.48275E-03 0.00000E+00 0.00000E+00
24 9.32954E-01 9.96833E-01 9.16949E-01 4.34156E-03 0.00000E+00 .I0000KE+00
25 9.47618E-01 1.01883E+00 9.18282K-01 4.35754E-03 1.00000E+00 0.00000t+00
26 9.36387E-01 1.04183E+00 9.19037E-01 4.23968E-03 0.00001E+00 0.00000E+00
27 9.64685E-01 1.06367E+00 9.20862E-01 4.45769E-03 0.01000E+00 I.0I0K0E+00
28 9.41832E-01 1.08483E+00 9.21669E-01 4.35809E-03 .010000E+00 0.00001E+00
29 9.41274E-01 1.10767E+00 9.22395E-01 4.25597E-03 " 0.00000E+00 0.IIIIIK+00
30 9.43159E-01 1.12967E+00 9.23137E-01 4.16766E-03 0.0000KE+00 0.00000E+00
31 9.11565E-01 1.15350E+00 9.22738E-01 4.04113Z-03 0.00010E+00 0.00000E+00
32 9.11421E-01 1.17633E+00 9.22360E-01 3.92228E-03 0.00000E+00 I.IIII0E+00
33 9.11966E-01 1.19917E+00 9.22025E-01 3.80844E-03 0.00000E+00 I.IIII0E+00
34 9.17329E-01 1.22300E+00 9.21878E-01 3.69042E-03 0.00000E+00 I.00000E+00
35 8.90667E-01 1.24500E+00 9.20933E-01 3.69978E-03 0.00000E+00 I.IIIIIE+00
36 9.29267E-01 1.26783E+00 9.21178E-01 3.59767E-03 I.IIIIIE+00 0.00000E+00
37 9.38488E-01 1.29167E+00 9.21672E-01 3.52820E-03 I.IIIIIE+00 0.00000E+00
38 9.15709E-01 1.31450E+00 9.21507E-01 3.43279E-03 0.00000E+00 0.00000E+00
39 9.11158E-01 1.33933E+00 9.21227E-01 3.35042E-03 I.00000E+00 0.010SKE+00
40 8.92236E-01 1.36133E+00 9.20464E-01 3.34912E-03 0.00000E+00 0.00000E+00
41 8.91023E-01 1.38500E+00 9.19709E-01 3.34832E-03 l.00000E+00 0.00000E+00
42 9.11460E-01 1.40700E+00 9.19503E-01 3.27005E-03 0.00000E+00 0.00000E+00
43 8.81758E-01 1.42983E+00 9.18582E-01 3.31950E-03 l.OIISIE+00 0.00000E+00
44 8.89869E-01 1.45183E+00 9.17899E-01 3.31085E-03 0.00000E+00 0.00000E+00
45 8.88130E-01 1.47567E+00 9.17206E-01 3.30623E-03 I.00000E+00 0.00000E+00
46 9.54337E-01 1.49850E+00 9.18050E-01 3.33863E-03 0.00000E+00 0.00000E+00
47 9.32707E-01 1.52050E+00 9.18376E-01 3.27981E-03 0.00000E+00 0.00000E+00
48 9.25099E-01 1.54350E+00 9.18522E-01 3.21104E-03 0.00000E+00 0.00000E+00
49 9.04156E-01 1.56533E+00 9.18216E-01 3.15681E-03 0.00000E+00 0.00000E+00
50 ..- 9.52327E-01 1.58733E+00 9.18927E-01 3.17101E-03 0.00000E+00 0.00000E+00
51 9.26219E-01 1.60933E+00 9.19076E-01 3.10918E-03 I.I0000E+00 0.10000E+00
52 9.38677E-01 1.63217E+00 9.19468E-01 3.07148E-03 0.00000E+00 0.00000E+00
53 9.59202E-01 1.65517E+00 9.20247E-01 3.10983E-03 0.00000E+00 0.00001E+00
54 9.34213E-01 1.67700E+00 9.20516E-01 3.06124E-03 .I0000KE+00 I.00II0E+00
55 9.23051E-01 1.70000E+00 9.20563E-01 3.00331E-03 0.00000E+00 0.0000tE+00
56 9.43534E-01 1.72283E+00 9.20989E-01 2.97771E-03 0.00000E+00 I.00000E+00
57 8.99568E-01 1.74667E+00 9.20599E-01 2.94890E-03 I.00000E+00 0.0000tE+00
58 9.47481E-01 1.76867E+00 9.21079E-01 2.93528E-03 0.00000E+00 0.0000KE+00
59 9.19284E-01 1.79067E+00 9.21048E-01 2.88349E-03 0.00000E+00 S.00001E+00
60 9.33921E-01 1.81350E+00 9.21270E-01 2.84202E-03 0.00000E+00 0.00000E+00
61 9.04019E-01 1.83633E+00 9.20977E-01 2.80870E-03 I.I000E+00 0.II0000E+00
62 9.03335E-01 1.85833E+00 9.20683E-01 2.77711E-03 1.00000E+00 0.00011E+00
63 9.43630E-01 1.88117E+00 9.21060E-01 2.75698E-03 0.00000E+00 0.00000E+00
64 9.15463E-01 1.90317E+00 9.20969E-01 2.71365E-03 0.00000E+00 0.00000E+00
65 9.27783E-01 1.92700E+00 9.21077E-01 2.67242E-03 I.00000E+00 0.00000E+00
66 9.64049E-01 1.94900E+00 9.21749E-01 2.71467E-03 0.IGI00E+00 0.00000E+00
67 9.52222E-01 1.97100E+00 9.22218E-01 2.71339E-03 l.I0500E+00 0.I0000E+00
68 9.38790E-01 1.99383E+00 9.22469E-01 2.68373E-03 0.00001E+00 0.00000E+00
69 9.39284E-01 2.01583E+00 9.22720E-01 2.65526E-03 0.00000E+00 0.00000E+00
70 9.18021E-01 2.03867E+00 9.22651E-01 2.61683E-03 0.00000E+00 0.00000E+00
71 9.09255E-01 2.06250E+00 9.22457E-01 2.58593E-03 0.00000E+00 0.00000E+00
72 9.85449E-01 2.08350E+00 9.23356E-01 2.70292E-03 0.00000E+00 0.00000E+00
73 8.82877E-01 2.10733E+00 9.22766E-01 2.72489E-03 0.00000E+00 0.000GGE+00
74 9.20326E-01 2.13017E+00 9.22752E-01 2.68700E-03 0.00000E+00 0.00000E+00
75 8.82683E-01 2.15217E+00 9.22203E-01 2.70618E-03 0.00000E+00 0.00000E+00
76 9.51438E-01 2.17417E+00 9.22598E-01 2.69844E-03 I.00000E+00 0.III00E+00
77 9.20571E-01 2.19617E+00 9.22571E-01 2.66235E-03 0.01000E+00 0.0000KE+00
78 9.38215E-01 2.21900E+00 9.22777E-01 2.63514E-03 0.000001+00 0.OI000E+00
79 9.19033E-01 2.24183E+00 9.22728E-01 2.60115E-03 0.I0000E+00 0.ISI00E+00
80 9.20555E-01 2.26483E+00 9.22701E-01 2.56774E-03 .I00000E+00 0.00100E+00
81 9.21486E-01 2.28667E+00 9.22685E-01 2.53507E-03 I.I0000E+00 I.IIIIIE+00
82 9.18215E-01 2.30967E+00 9.22629E-01 2.50381E-03 0.00000E+00 0.00000E+00
83 9.27842E-01 2.33250E+00 9.22694E-01 2.47354E-03 0.00000E+00 0.00000E+00
84 9.11448E-01 2.35450E+00 9.22557E-01 2.44703E-03 I.IIIIIE+00 0.00000E+00
85 9.03452E-01 2.37650E+00 9.22326E-01 2.42830E-03 I.00000E+00 1.00000E+00
86 9.28189E-01 2.39933E+00 9.22396E-01 2.40024E-03 I.00000E+00 0.00000E+00
87 9.32908E-01 2.42217E+00 9.22520E-01 2.37505E-03 I.0000KE+00 I.I0I0IE+00
88 9.32844E-01 2.44417E+00 9.22640E-01 2.35034E-03 l.00000E+00 0.00000E+00
89 9.37330E-01 2.46717E+00 9.22809E-01 2.32930E-03 0.0000E+00 0.010000E+00
90 9.35225E-01 2.48900E+00 9.22950E-01 2.30699E-03 I.00000E+00 0.00000E+00
91 9.34490E-01 2.51100E+00 9.23079E-01 2.28461E-03 I.II000E+00 0.00000E+00
92 9.08846E-01 2.53383E+00 9.22921E-01 2.26461E-03 0.00000E+00 0.00000E+00
93 9.17967E-01 2.55500E+00 9.22867E-01 2.24025E-03 I.SlI0IK+I0 0.05000E+00
94 8.85436E-01 2.57883E+00 9.22460E-01 2.25281E-03 0.00000E+00 0.00000E+00
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96
97
98
99

200
102
107
i[02

204
10?108

0089
110

111
112
123
114
125
126
117
128
129
120
121
122
123
.24
125
136
127
328

129
130
.1
132
133
134
135
136
137
138
139
140
141
142
2.43

144
245
148
147
148
149
110
i2f

150
135

724

118

160

1 62

1 68

t67
68

169
170

±72

183

i 74

i875
18B

i78
'79
2800
182
292
283

194

:e5

286
287
188
1899
190
291
1982
093
1 94
1 90
2 96

•.802270-02
9.349011.03

•330•60-02
9.229070-02

9.392 39K-01

9.0C232E-02
9.0301790-0
9.409590-02
9.49846E-C0
9.39c98E-c1
9.322:26-01
.92-1IE-01

9-25223E-01
9.39859E-0 I
9.32907E-01

9. 3 30100
9.3(223E-01
0.39857 E-01
9.%2919E-01
9.3188iS0-02

9.34013E-01
9.177070-12

9.±69j4-0 0

9.19902E-00
9.04315E-01
8.8919'E-01
8.78869E0I
9. •44E00
9. 294''0-01
9.2E9E-9 01
9.14092E-01
8. 4894E-01
E..92940E-01
9.156£2E-01
9.34626E-0I
9.307150-01
8.84E56E-01
8.97894E-Oi
8.83584E-01
6.901,4E-01
9.407515E-01
9.26957E-01
9.419504E-01
8.868370-02
09,11581-02

9.593980-C]
9.24803_-01
9.3120CIE -01
8.92 7' 9E-0 1
9.08223E-01
9.38303E-02
8.90121E-01
9.40000E-01
9.50221CE-02
9.101460-01
9.311200-02
9.012600E-0

9.24(E5E-01
9.22738E-01
9.3273bE-01
8.9279E-01
9.08268E-01
8.9'6i2E-01
9.32090E-01
9.5182'E-00

9.05424-0i
9.3822f6E-01
9.18271-021
9.243'93E-01
8.82554E-01
9.1820OE-01
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9.12E38E-02
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9.64434E-02
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9.06974E-01
8.98888E0-0
9.33264E-01
9.04862E-01
9.27530E-0I
9.02052E-02
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9.60754E-01
9.2531E1-02
9.829451E-01
9.36432E-01
9.52149E-02
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9.07413E-02

2.623670+10
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2.80300E000
2. 82600E+00
2. 4887 ( 0E+C0
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3.659000E00
3.082000E.00
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4.48283E+00
4.50483E000
4.52767E000
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4.59917E÷00
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4.64483E+00
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4.69007E+00
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4.82617E000
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9.2'8800-0I
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9.22177E-01
9.22417E-01
9.22621E-01
9.22630E-01
9.22952E-01
9.23023E-01
9.23171E-01
9.23318E-01
9.23236E-01

2.24-7-E-80'
2.22118E-C3

2.2C7150E-3

2.'44"9E-(;3

2.32C91E-01
2.ý'5-,9E-03
2.14579'E-C•-
2. 92453E-O-

2.23010E-03
2.001400-03
2.064080-03
2.06068E-03
2.04082E-03
2.03097E-C3
2.01400F-73
2 .0£4:f-03

1.96624E-03
1.97070E-03
1.9180OE-03
1.91043E-,3
,.85190E-03
1.93612E-03
1.92010E-03
!.98043E-C3
0.91470E-03
1.93203E-03
1.9 640E-03
1.902880-03
I2.84739E-03

1.889090-23

0.84723E-03
1.87472E-03
1.8L00E9-03
1.84 9240-03
I.83628E-03
1.84438E-03
1.83947E-03
1.84779E-03
0.848380-03

1.84023E-03
0.82727E-03
I82997E-03
1.82005E-03
1.79244E-03
1.81938E-03
1.80725E-03
1.79088E-03
1.794890-03
1.80792E-03
1.79909E-03
2.799760-03
1.79225E-03
1.790280-03
1.7EO00E-03
1.76943E-03
1.76305E-O3

2.74520E-03
1.72399E-03
2.72425E-03
1.72340E-03
2.70468E-03
2.711780-03
2.70234E-03
1.70197E-03
i.70659E-C3
1.69910H-03
2.691V2E-03
1.681630-03
2.6711i0-03
1.67703E-03
2.648012-03

1.800120-03

1.62113E-03
1.60030E-03

ý.65095E-03

2.64120E-03
1.635023E-03
1.62603E-03
1.62103E-03
0.52649E-03
1.82492E-03
1.830270-03
1.562120E-03
1.81400E-03
1.61080E-03
1.80310E-03
2.597190-03
1.508790-03

1.568397E-03
1.583660-03
.1.598230-03

2.589820-03
1.612970E-03
1.60605E-03
2.604800-03
0.602900-03
1.596720-03

O..O0O--IO-O

0 .fOOOCE-'O00.OO.0CE.00
0.0000C0CE40

0.2;100OE00-1

0.0000CE,00

('.0(jTEC

0.O0 + '•O

-. 00C0 E01.010000.+00

0. CO0E0 00
0. 00 00 E0. -0
4.00[0010' 0

O.00010-OE0O.O0¢OOE,O00.O020000-00

0.O0000 00.-00

O.0C00OE-00
0.0000E•000.C00000000

O.00000COE0
0. 0000.E000.40COOE-OO

0.00000E-00
0.00000E+00

0. O0000E+00
0.00C00E+00O.01000E-00
2.200000+000. 0000 0)0+ 00

I.0O0000-00
0. O00000 00

0.000006.00
0.000000+00
0.O00008+0.0
0.0OOOOOEOOO.OOOOOE+O0

0.000000-000.00000E0.0
0.000000+00
O. 0 000E00
0.00000E+00
0.00000E+00
O.000000E+0
0.00000-+00
C.DOO0OE+00

0.00[000E+00
0.0000OE-00
I. 001000£00

0.030000-+00
0.020000-+00
O.00000E+O0
O.OOO10E+00
0.000000+00
0.000000 00
O.0O000E+00
0.00000E.00

0. 000001' 00

O.OOOOO00
0.00000E+00

"I. 0ý 00 C 0011. 00;

0.00000E+00
0.00000E.00
C.O0000E,00

0.00000E+00
0.00000.E00

2.O000201O00

O.OOCOOE+O0

0.00OCOE00
O.00000000O

0,O00000+ 00

O.00000E*00
C.OOOOOECO0

0.0000000E+
0.000000+00

0.0000I0.30

0.00000E+00
0.O000000-3

0.00O000E00
O.OOOOOE00
O.OOOOOEO00

0.00000£,00
O.OOO00E+OO

O.0000OE+000. 000OO0 00-00.000000E00
O. 00OOE. 00
0.000000O00
O.OOOOOE+00
O.00000E00
0.00000E+O0
0.00000E000

0.000000-00

0.0000E•00-
0.O00000E00

O.O0000E*00
O.O0000EýO0

0.O0000E÷00

O.O0000EO0

C.001CCE-20
0.CO0300-0
0.000100100

O.OCOCOE-';0,

0.0(00O0E-00
0. 000COE,00
O.0OOCOE000

0.000000.10

O.COC0OE-OO

0.0000O .00,2
0.0 00000-00O.COOCOEO00

0.OOCOE-00
0.C0000E10.
0.000000-10

O.oooo0E+o0

0.00000-E000.000000.80
0.000O00-•00
0.000006-00
0.010000.•00
0.003000.+00

O.COO000E+,C
O.O000000 +00
0. O0000E+000.000100+00

0. 000C000 000.000000-00
0.0010060E00

0. 0 000 00E+03
0. 00 00 0- 00
0.008000-00
O.00000-E00
0.000000E00
0.000 00 00
0.00000E+00
0. 000 00E+00

0 . 000 000- 00

O.O000OOE00
O.00 +OOE00
O. 0 00+E00
0.00000.E00
O.O0000E.00
0.00C000EO0
O.000000.08
0.00000L.00
0.00000E•0+ 0
0.00000E+00

O.O0000E+O0
O.O0000E+O0

0.00000E+00
0.000000.00

O.00000Eý00
O.00000E+00
0. 000OOE+O
O.00000.E00
0.000000E00
0.00000E-00
0.0000.E+00
O.000000.10

O.O00COE+O0

0.00 000' 00•

0.OC000E-00
O.00000Q0-0

0.00000E+00
0.001000+*00
O.O0000E+O0
0.000OOE+0
O.O0000E+O0
0.000000+00
O.00000,E00
0.008000+÷0I
0. 000080-00

O.300200.E0
O.00000E+00
0.00000E+00
0.00000E+O0
0.00000E+00
0.00000÷.00
0.D0000Eý00
0.000000EO00
0.00000E0O0
0.00000E+O0
0.00000E+00
0. 00000030
0.00000E+00
0.00000.E00
O.00000+E00
O.O0000E+O0
0.00000E+00
I .000000.00
0.00000E+00

0.OOE00000+0
0.00000E-00
0.00000-E00
O.00000E0010,O0000E÷OO

O.02000E+00
0.00000E+000.010000£*00
0.000000+30

0. 000000. 00

NAC International 6.6.2-45



NAR-LWT Cask SAR November 2007

Revision 38
' 97
.98
i99

202

203
204
205
2C6
2117
208
i09

2i0
221
223
224
220
226
227
218
229
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238

240
241
242
243
244

240

246
247
24B
249

270

27!
252

253
;254

255
276

278

2-b
279
280
281
262
203
264
265
266
267

288

289
270
271
272
273
274

-275

276
277
278
27 9
280
28'
282

284
285
286
287
288
2B9
290
291
242
293
294•
-295
296
297

9.28740 -01
9.077476-0'
9.2190601-01
9.2596EE-01
9.29846-0i
9.!5257EF-O1

9 23 01C
9.(;95f3E-O!
9.2E•f9E-01

9.07775E-01
9.025706E-0

.. 354'4E-01

e.cs954E-01

9.091450E-0
9.237690-01
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9.32390E-01
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9.3494E9-01
9.10404E-01
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9.240949-01
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9.29944E-01
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9.32308E-0]
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9.54499E-01
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9.05749E-01
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9.43546E-02
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9.00760E-0i
9.15520E-01
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9.27846E-01
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9.07438E-01
9.03971E-01
9.3E6201E-01
9.20442E-01
9.20298E-01
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9.58509E-01
9.22922-01
9.54083E-01
9.93846E-01
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9. 119540-01
9. 2194056-00
9.341126-01
9.34488E-01
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9. 3197901-01
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8.995576-01
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6.5590OE00
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9.22473E-01
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9.22281E-01
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0.00000E*00
0.00000R+00
0.O000001E+*10
0.000006E00
0.O000006 000.O0000 0E01*0

0.000001*00
0.00000E+00
0.000001E00
0.00000E+00
0.00000E+00
0.000006.00
0.00000.+00
0.00000E+00
0.00000E+00
0.00000E+00
0.O0000+0*00
O.O00 00E+0
0.000006+00
0.000001E00
0.00000E 00
0.000000100
0.O0010OE00
O.O00000.00
0.00000E,00
O.O0000E+00

0. (000001.010

0.000001+00

0.0000E6O00
O.O006OOE10
0.0000001+00
0.02110500-0

0.00000E.00
0.000006.00

0.0000001 00
.OO0000E'00

O.O000OE100
0.000006+00

0.20000E+O0
0.00000E.00
C.OO0O01 00*0

0.00000EO00

C.DOO0OEO00
0.000006+ 00
0.00000E+00
0.0OOOE00
0.01O00E401
0.00000E+00
O.O000OO600

OO00OOE÷00

0.00000E.00

o.oooooEoo

0.00000E+00

0.000006-00
0.000006.00

O.OOOODE+O0

0.1000 06* 00

0.00000E-00
0.30000E,00

0.000010.000.000006*00

0.0000001*00
0.O000 0E01*00
0. 000 0 06.00
0.000006.00
0. 0000101*O00
0.210000E*00
0.030000*00

0.3c000o10*'
O.OGO0OF+00
0.¢0000+000
0. 0010 v01*0

0.30"COE J3

1.00010:6500

0.3010:00-00

0.010006*10
0.1OOOOE+O0
0.00000F.00

1.0,0006.300

0.00000E+00
0. 11OOOE-10
0.30000(-03
0.00000E-00

0.O0000E+00
0.00000-+00

O.oo00001 00

O.GOO00EtOD

0.000006.30
0.000006.00
0.000001*00
0.000000*00
0.00100E+00
0.000016*00
0.00000E+00
O.0 000*E00
O.0000÷0*30
0.00000+.00
0.00000E+00

O.O0000E+O0

0.0000E400
0.00000E000
0.00000OOE00.O0000 0+O02
O.O000 006. 0

0.00000E*00
0.000000E00
0.00000E+00
0.00000E+00
0.000001*00
0.00000E*00
0.00000E*00
0.00000E*00

0.O0000OE400

0.00000E+00
0.3000006+00
0.000006.00
0.90000*E00
0.00000E+00
0.00000E*00

0.000000100
0.00000E,00
0.O2000E*00
0.0 0006 000.00000E600

0.000000E10
0.001003E+0

0.00000E600
0.O 00 0 0
0.O00000*00

.0.00006*01

0.00000E+00
O.00000E*030.0000001*00

0.00000E+00
0.O0000E+00
0.00006E*00
0.0000001*00
0.00000E*00
0.020006E00
0.00000E+O0
0.000002E00

OOO0ý00+0

3.OOOOE*00

O.O0000E+O0

0.0000O0*10
0,000001*00
0.000001*00
0.000006E00

0.O0000E-O0
O.O0000E-O0

0.000006+o0
0.00000E+10
0.0 001*E00
0.00000E+00
0.00000E100
0.00000E100
O.00000E+00
0.000006+00
0.000006*00

0.O0000E 06*2
0.O0020O0+' 0
0.O0000 0E•010

0.00000--00
0.00000E+000.000006400
0.0020001.00

(0
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298
299
300
301
302
303

9.290700-01
.8.5026E-01

9.440790-3i
9.33244E-31
9.492630-:!
9.346466-01

7.'907E-00
7.20350.E00
7.23550E*OC
7.25750.E00
7.28033E+00
7.30150E,00

9.229476-01
9.228.9E-01
9.22890E-31
9.22925E-01
9.23013E-01
9,2305':-Y:

.27092E-3
1.273,5E-03
1.27078E-03
i.26699E-03
1.2659:11-03
1.2C219E-03

.!O00COE-00
0.O00000E600
0.00000.E00
0.00000o-00
O.9OOOE600
0.00000E+.00

C.30000GE,00
0.O0000E*00
O.0C0000E00
0.0000.E+00
0.200000,00
0.00000E+00

6ENO MESSAGE NUMBER K5-:23 E07CU:ON TERMINATED 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-C4 OR - 4.31099E-06 GENERATION TIME - 4.02381E-05 + OR - 1.18607E-07
NU BAR - 2.43523EOC OR - '1.27044E-35 AVERAGE FISSION GROUP - 2.24439Ee01 i OR - 5.65727E-03

ONERGO0EV; OF THE AVERAGE LETHARGY CAUSING FISSION 1.63072E-01 . OR - 7.57220E-04 (0
NO. OF INITIAL

GENERATIONS AVERAGE
SKIPPED K-EFFECTIVE

0.92315

0.92312

0.92317

0.92308

0.92319

0.92317

0.92316

0.92319

0.92328

0.92337

0.92344

0.92356

0.92325

0.92313

0.92323

0.92360

0.92387

0.92377

0,92360

0.92364

0.92328

0.92296

0.92321

0.92320

0. 9232 6

•. 231:

- 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 -

- Ok -

E7 PERCENT
DEVIATION CONFIDENCE INTERVAL

0.00126 0.92189 TO 0.92442

0.00127 0.92185 TO 0.92438

0.00127 0.92190 TO 0.92444

0 .00127 0.92181 TO 0.92435

- 1.00127 0.92192 TO 0.92446

- 0.00327 0.92190 TO 0.92445

- 0.00128 0.92188 TO 0.92444

- 0.00128 0.92190 TO 0.92447

- 0.00128 0.92199 TO 0.92456

- 0.00129 0.92208 TO 0.92465

- 0.00130 0.92213 TO 0.92474

- 6.00131 0.92226 TO 0.92487

- 0.00132 0.92193 TO 0.92457

0.00134 0.92179 TO 0.92446

0.00i35 0.92188 TO 0.92459

0.00157 0.92223 TO 0.92496

0.00136 0.92251 TO 0.92524

0.00138 0.92238 TO 0.92515

0.00140 0.92220 TO 0.92500

0.00142 0.92222 TO 0.92506

0.00143 0.92185 TO 0.92471

0.00143 0.92153 TO 0.92439

0.00143 0.92178 TO 0.9346

0.00146 0.92174 TO 0.92467

0.0CC49 0.92077 TO 0.92475

0. 0, :2 ;. 9215 8 1 ) .92463

95 PER CENT
CONFIDENCE INTERVAL

-. 92063 TO 0.92568

0.92058 TO 0.92565

0.92063 TO 0.92571

0.92054 TO 0.92563

0.92065 TO 0.92573

0.92062 TO 0.92572

0.92060 TO 0.92572

0.920M2 TO 0.92575

0.92071 TO 0.92585

0.92080 TO 0.92594

0.92083 TO 0.92604

0.92095 TO 0.92618

0.92061 TO 0.92589

0.92046 TO 0.92580

0.92053 TO 0.92594

0.92086 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

1.92,:j6 iO '.92615

99 PER CENT
CONFIDENCE INTERVAL

0.91937 TO 0.92694

0.91932 TO 0.92691

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

0.92930 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

0.9!854 '0 0.92768

NLUBER OF
HISTORIES

300000

299000

298000

297000

296000

295000

294000

293000

292000

291000

286000

281000

276000

271000

266000

261000

256000

251000

246000

241000

236000

231000

226000

221000

216000

210133

(I

0
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NAC-LOWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 MIL CHANNEL

NO. OF INITIAL
GENE

SK

2

2

2

2

2

2

RAT IONS AVERAGE 67 PER CENT
UPPED N-EFFECTIVE DEVIATION CONFIDENCE INTERVAL

97 - 0.92340 4 OR - 0.00654 0.92186 TO 0.92493

.02 0.92329 OR - 0.C0157 0.92172 TO 0.92486

07 0.92353 * OR - 0.00107 0.92195 TO 0.92510

12 0.92355 * OR - 0.00161 0.92194 TO 0.92515

17 0.92335 + OR - 0.00164 0.92171 TO 0.92499

22 0.92301 OR - 0.001067 0.92140 TO 0.92475

.27 0.92360 +OR - 0.001.69 0.92191 TO 0.92528

.32 0.92367 * OR - 0.00172 0.92195 TO 0.92538

.37 0.92419 + OR - 0.00173 C.92247 TO 0.92592

42 0.92440 * OR - 0.00175 0.92266 TO 0.92615

47 0.92448 + OR - 0.00177 0.92271 TO 0.92625

52 0.92406 + OR - 0.00178 0.92228 TO 0.92585

57 0.92413 + OR - 0.00183 0.92230 TO 0.92596

62 0.92462 + OR - 0.00167 0.92275 TO 0.92648

67 0.92470 + OR - 0.00189 0.92280 TO 0.92659

72 0.92501 + OR - 0.00193 0.92308 TO 0.92695

77 0.92477 - OR - 0.00200 0.92277 TO 0.92676

82 0.92386 + OR - 0.00202 0.92184 TO 0.92588

87 0,92427 + OR - 0.00208 0.92219 TO 0.92635

92 0.92322 + OR - 0.00203 0.92119 TO 0.92525

97 0.92266 + OR - 0.00208 0.92058 TO 0.92474

02 0.92278 * OR - 0.00218 0.92060 TO 0.92496

07 0.92344 * OR - 0.00227 0.92117 TO 0.92570

12 0.92429 * OR - 0.00235 0.92194 TO 0.92664

0.924L3 OR - 0.00237 0.92216 TO 0.92690

22 0.92374 + OR - 0.00234 0.92140 TO 0.92608

27 0,92479 , OR - 0.00241 0.92237 TO 0.92720

95 PER CENT
CONFIDENCE INTERVAL

0.92032.TO 0.92647

0.92015 TO 0.92643

0,92038 TO 0.92668

0.92034 TO 0.92676

0.92007 TO 0.92664

0.91973 TO 0.92642

0.92022 TO 0.92697

0.92024 TO 0.92710

0.92074 TO 0.92764

0.92091 TO 0.92789

0.92094 TO 0.92803

0.92050 TO 0.92763

0.92047 TO 0.92779

0.92089 TO 0.92835

0.92091 TO 0.92848

0.92115 TO 0.92888

0.92078 TO 0.92876

0.91983 TO 0.92789

0.92012 TO 0.92843

0.91916 TO 0.92729

0.91849 TO 0.92683

0.91842 TO 0.92714

0.91890 TO 0.92797

0.91960 TO 0.92899

0.91979 TO 0.92927

0.91906 TO 0.92842

0.91996 TO 0.92961

99 PER CENT
CONFIDENCE INTERVAL

0.91878 TO 0.92805

0.91858 TO 0.92800

0.9:880 TO 0.92825

0.91873 TO 0.92836

0.91843 TO 0.92828

0.91805 TO 0.92809

0.9:853 TO 0.92866

0.91852 TO 6.92882

0.91901 TO 0.92937

0.91917 TO 0.92964

0.91916 TO 0.92980

0.91872 TO 0.92941

0.91864 TO 0.92962

0.91902 TO 0.93021

0.91902 TO 0.93037

0.91921 TO 0.93082

0.91878 TO 0.93075

0.91781 TO 0.92991

0.90804 TO 0.93051

0.91712 TO 0.92932

0.91641 TO 0.92891

0.91624 TO 0.92933

0.91663 TO 0.93024

0.91725 TO 0.93134

0.92742 TO 0.93164

0.910672 TO 0.93076

0.91755 TO 0.93202

NUMBER OF
HISTORIES

206000

201000

196000

191002

186000

181002

176000

171000

166000

161000

156000

151000

146000

141000

136000

131000

126000

121000

116900

111000

106000

001000

96000

91000

86000

81000

76000

NAC International 6.6.2-49



NAU-LWT uaSK SAH
Revision 38

November zuu t

NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 MIL CHANNEL

NO. OF INIT:AL
GENERATIONS

SKI PPFD

232

237

242

247

252

257

262

267

272

277

282

287

292

297

AVERAGE
K-EFFECTIV

0.92500

0.92579

0.92656

0.92543

0.92532

0.92561

0.92776

0.92692

0.92773

0.92977

0.92606

D.92782

0.92776

0.92922

E

* OR

OR
+ OR

OR

+ OR

OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

+ OR

OR

+ OR

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

- 0.00256 0.92244 TO 0.92756

- 0.00266 C.92314 TO 0.92845

- 0.00277 C.92379 TO 0.92934

- 0.00279 0.92265 TO 0.92822

- 0.00295 0.92237 TO 0.92827

- 0.00i00 0.92261 TO 0.92860

- 0.00306 0.92469 TO 0.93982

- 0.00332 0.92361 TO 0.93024

- 0.00361 0.92412 TO 0.93134

- 0.00406 ".,92572 TO 0.93383

- 0.00440 0.92165 TO 0.93046

- 0.30536 0.92246 TO 0.93318

- 0.00748 0.92027 TO 0.93524

- 0.00935 0.919B7 TO 0.93857

95 PER CENT
CONFIDENCE INTERVAL

C.91988 TO 0.93012

0.92048 TO 0.93111

0.92102 TO 0.93211

0.91986 TO 0.93001

0.91942 TO 0.93121

0.91962 TO 0.93161

0.92063 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 0.93854ý

0,91279 TO 0.94272

0.91053 TO 0,94792

99 PER CENT NUMBER OF
CONFIDENCE INTERVAL HISTORIES

0.91732 TO 0.93268

0.91782 TO 0.93377

0.91824 TO 0.93488

0.91707 TO 0.93380

0.91648 TO 0.93416

0.91662 TO 0.93460

0.91857 TO 0.93694

0.91697 TO 0.93687

0.91689 TO 0.93856

0.91760 TO 0.94195

0.91285 TO 0.93927

0.91173 TO 0.94390

0.90531 TO 0.95020

0.90118 TO 0.95726

71000

66000

61000

56000

51000

46000

41000

36000

31000

26000

21000

16000

11000

6000

4
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NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 NIL CHANNEL

PLOT OF AVERASE K-EFFECTIVE BY GENERATION RUN.
THE LINE REPRESENTS K-EPF C.9232 , OR - 0.0013 WHICH OCCURS FOR 313 GENERATIONS RUN.

0.9143 C.9244 0.9344

.0 +

252 I

* I

30 +

15

I * II

6 +

i . I

85 + I

I I II
1* I I

90 + I I

I III

I I

i I I

5I II

II

5 I 6 . 5

* I l

70 + I

1 ~I "1
lO I "I

35 1

90 +

I I I!

9 I 1 I
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100

:00

1-0

115

120r

120

130 +

130

140 +

14S

190

160

19S
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I 'I

I 'I
I 'II

I * II
-I

I.

II

I * I

I *

1 *1
I II
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2Qo

205

220

225

230

205 t

240

245 -

240

255

290,

2C5

230

280

29t5

290

295

I
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i *

I I
I *'

I II

I i

I "I

I II .

I liI
I iII

I 'I I

I [I

S II

I r I

S*It
[ 1I

I [II
S iII

I I I

I I I

I 'I 7

I I I

I Ii
I i i

S I I
I II

I I'

! II

.I II
I II

I II
I II
I II
I II
I I I
I I I
I I I

I !II

SI I

I I I

I II

I 'I I
I II

I *i I

I I I
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NAC-LIWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 M:L CHANNEL

GROUP FISSION UNIT
FRACTION

i 0.0041

2 0.0:66

3 C.0!95

4 0.0078

S 0.0026

6 0.0024

7 0.0024

8 0.0024

9 0.0033

10 0.0071

11 0.0150

12 0.0191

13 0.0180

14 0.0242

15 0.0031

16 0.0022

17 0.0033

18 0.0045

19 0.0055

20 0.0234

21 0.0122

22 1.0301

23 0.1071

24 0.2106

25 0.1806

26 0.2136

27 0.0693

SYS.7WV, :O,)AL;

REGION FISSIONS

3.779S4E-03

1.53484E-02

!.70463E-02

7.19320E-03

2.36365E-03

2.18845E-03

2.192416-03

2.23029E-03

3.05338E-03

E.54045E-03

1.38589E-02

1.7 0731E-02

-. 66595E-02

1.310420-02

2.87393E-03

2.02285E-03

3.084546-03

4.14548E-03

5.09696E-03

2.1560BE-02

1.12665E-02

2.77517E-02

9.88951E-02

1.95307E-00

.. 66702E-02

1.97207E-01

6.40086E-02

9.231 :44-1

PERCENT
DEVIATION

2.4762

0.6623

0.6535

0.8032

0.5822

0.48069

0.4650

0.4971

0.5503

0.5588

0.6088

0.6127

0.6443

0.5990

1.0394

1.3462

1.9387

1.7991

1.4471

0.7556

1.3926

0.9038

0.4773

0.3360

0.3986

0.3630

0.7565

-. 1367

ABSORPTIONS PERCENT
DEVIATION

2.27971E-03 1.7625

7.91:560-03 0.5604

7.23633&-03 0.6156

3.55433E-03 0.7494

2.76274E-03 0.4823

5.90695E-03 0.4100

8.306560-03 0.4008

1.001290-02 0.3818

1.42582E-02 0.3863

2.396310-02 0.4300

3.57136E-02 0.4483

3.449110-02 0.4689

3.674756-02 0.4907

5.11036E-02 0.4462

1.43410E-02 0.6200

8.248150-03 0.7862

5.084760-03 0.9479

5.04730E-03 1.0i15

7.991430-03 0.7852

2.94462E-02 0.5373

1.199146-02 0.8317

2.664520-02 0.6349

8.804750-02 0,3489

1.56040E-01 0.2555

1.28382E-01 0.3147

1.518580-01 0.2826

5.95539E-02 0.5464

9.36935;--UI .0630

6.5153E-02 - OR - 0.0004

SKIPPING 3 GENERATIONS

LEAKAGE PERCENT
DEVIATION

0.00000EO0 0.0000

0.00000E.00 0.0000

0.00000E+00 0.0000

0.50000E.00 0,0000

0.000000+00 0,0000

O.00000E+00 0.0000

0.00000E+00 0.0000

O.O00000E00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

O.O00000+00 0.0000

0.00000E+00 0.0000

O.O0OOOE+O0 0.0000

O.00000E+00 0.0000

O.O00000+00 0.0000

0.00000E+00 0.0000

0.000000E00 0.0000

0.O0000E+00 0.0000

0.00000E+00 0.0000

0.000OOE00 0.0000

O.O000OE+00 0.0000

0.00000E+00 0.0000

0.000000E+0 0.0000

O.O00000,00 0.0000

0,00000E+00 0.0000

0.00000E+00 0.0000

0.000O00E00 0.0000

-. 010E3-o, 0 .32:

THE WEIGHT LOST IN THE ALBEDO PORTION OF THE PROBLEM =

ELAPSED TIME 7.30150 KINUTES

RANDOM NUMBFR= 677058301706
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NAC-LWT CASK MODEL; EXXON 9X9 - 2 WATER RODS 80 MIL CHANNEL

0.8597
0.8724
0.8850
0.8977
0.9103
0.9230
0.9356
0.9483
0.9609
0.9736

0.8597
0.8724
0.8850
0.8977
0. 9103
0. 9230
0. 9356
0.9483
0.9609
0. 9736

TO 0.,724
TO 0.8850
TO 0.6977
TO 0.9'03
TO 0.9233
TO 0.9356
TO 0.9483
TO 0.9E09
TO 0.9736
TO 0.9862

TO 0.6724
TO 0.8850
TO 0.8977
TO 0.9103
TO 0.9230
TO 0.9356
TO 0.9483
TO 0.9609
TO 0.9736
TO 0.9862

* FREQUENCY FOR GENERATIONS 4 TO 303

FREQUENCY FOR GENERATIONS 79 TO 303

0.8597 TO 0.8724
0.8724 TO 0.8850
0.8850 TO 0.8977
0.8977 TO 0.9103
0.9103 TO 0.9230
0.9230 TO 0.9356
0.9356 TO 0.9483
0.9483 TO 0.9609
0.9609 TO 0.9736
0.9736 TO 0.9862

0.8597 TO 0.8724
0.8724 TO 0.8850
0.8850 TO 0.8977
0.8977 TO 0.9103
0.9103 TO 0.9230
0,9230 TO 0.9356
0.9356 TO 0.9483
0.9483 TO 0.9609
0.9609 TO 0.9736
0.9736 TO 0.9862

FREQUENCY FOR GENERATIONS 154 TO 303

FREQUENCY FOR GENERATIONS 229 TO 303

CONGRATULATIONS! YOU HAVE SUCCESSFULLY TRAVERSED THE PER:LOUS PATH THROUGH KENO V IN 7.30233 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-LWTwith Design Basis MTR Fuel - Most
Reactive Normal Condition Configuration

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

LWTI HFBR DESIGN U309-AL FUEL 93 W/O 11235 ELEMENTS IN CLOSE, MIN BASKET PLATES
2/GROUPNDF4 LATTICECELL
'LINE MATCH
URANIUM 1 DEN-3.990 0.3000 293 92235 93. 92238 7. END
O 1 DEN=3.990 0.0542 293 END
AL I DENx3.990 0.6468 293 END
AL 2 1.0 293.0 END
H20 3 D.ODO 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 71.000 293.0 END
1120 8 1 .0 293.0 END
END COMP
SYM4SLABCELL 0.3708 0.053 0 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 2P3.1250 2P0.127 2PI0.0
CUBOID 3 0 2P3.2250 2P0.254 2P20.0
UNIT 2
COM= HFBR FUEL PLATE CEILL ],

CJUBO1D 11 2P2.8600 21P0.0265 2P10.0
CUBOID 2 1 2P3.1250 2P0.0635 2P10.0
CUBOID 3 1 2P3.1250 0.1905 -0.2134 2P10.0
UNIT 3
COM= HFBR FUEL PLATE CELL 2'
CUBOID 1 1 2P2.8600 2P0.0265 2P60.0
CUBO1 2 1 2P3.1250 2P0.0635 2P00.0
CUIOOID 3 1 2P3.1250 0.2134 -0.2007 2P10.0
UNIT 4
COMN ='HFBR FUEL PLATE CELL 3'
CUBOID 1 1 2P2.8600 2P0.0265 2100.0
CUBOID 2 1 2P3.1250 2P0.0635 22P00.0

CUBOID 3 1 2P3.1250 0.2007 -0.1854 2P10.0
UNIT 5
COM-'HFBR FUEL PLATE CELL 4'
CUBOID 1 1 2P2.8600 O20.0265 2P20.0
CUBOID 2 1 2P3.1250 2P0.0635 2P10.0
CUBOID 3 1 2P3.1250 0.1854 -0.1854 2P10.0
UNIT F ,
COM='HF9R FUEL PLATE CELL 5'

CUBOID 1 0 2P2.8600 2P0.0265 2PI0.0
CUBOID 2 1 2P3.1250 2P0.0635 2P10.0
CUBOID 3 0 223.1250 0.1854 -0.2007 2PI0.0
UNIT 7
COM='RFBR FUEL PLATE CELL 6'
CUOOOI1 1 3 2P2.8600 2P0.0265 2P10.0
CUBOID 2 1 2P3.1250 2P0.0635 2P20.0
CUBOID 3 1 2P3.1250 0.2007 -0.2134 2P20.0
UNIT 8

COM='HFBR FUEL PLATE CELL 7'
CDBOID I I 2P2.8600 2P0.0265 2P10.0
CUBOID 2 1 2P3.1250 2P0.0630 2P20.0
CUBOID 3 1 2P3.1250 0.2134 -0.1905 2PIO.0
UNIT 90
COM=AHFBR FUEL ARRAY 20 PLATES IN 5/16 IN. WEB CENTER'
ARRAY 0 -3.125C -3.9369 -I0.0
REPLICATE-3 0 2R0.0 2R0.031 -2RO.0 1

REPLICATE 4 1 2R0.4750 4R0.0 0
REPLICATE 3 1 2R0.7690 200.2688 290.0 1
REPLICATE 5 1 2R0.3556 4RO.0 I
UNIT 91
COM='HFBR FUEL ARRAY 20 PLATES IN 5/16 IN. WEB RIGHT'
ARRAY 0 -3.1250 -3.9369 -10.0
REPLICATE 3 1 200.0 2R0.1631 2R0.0 1
REPLICATE 4 1 2R0.4750 400.0 1
REPlICATE 3 1 1.5380 0.0 2R0.2680 2R0.0 1
REPLICATE 5 1 2R0.3556 4R0.0 I

UNIT 92
COMN-HFBR FUEL ARRAY 20 PLATES IN 5/16 IN. WEB LEFT'
ARRAY 0 -3.1250 -3.9369 -10.0
REPLICATE 3 1 2R0.0 2R0.1631 2R0.0 1

REPLICATE 4 1 2R0.4750 4R0.0 I
REPLICATE 3 1 0.0 1.5380 2R0.2688 2R0.0 I
REPLICATE 5 1 2R0.3556 4RO.0 I
UNIT 10
COM= 'H'BR FUEL ARRAY WITH HALF OF 0/4 PLATE ON RIGHT - TOP STACK'

ARRAY I -3.1250 -3.9369 -10.0
REPLICATE 3 1 2R0.0 2R0.1631 2R0.0 0
REPLICATE 4 0 290.4750 4R0.0 1
REPLICATE 3 1 2R0.7690 0.5376 0.0 2R0.0 1
REPLICATE 5 1 0.3048 5R0.0 0
UNIT 101
COM='HFBR FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON RIGHT - BOTTOM STACK'
ARRAY I -3.1250 -3.9369 -10.0
REPLICATE 3 1 210.0 2R0.1631 2R0.0 I
REPLICATE 4 1 2R0.4750 4R0.0 1
REPLICATE 3 1 2R0.7690 0.0 0.5376 2R9.0 I

REPLICATE 5 1 0.3048 5R0.0 1
UNIT 11
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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 2R0.0 200.1631 200.0 1
REPLICATE 4 1 2R0.4750 4R0.0 1
REPLICATE 3 1 2R0.7690 0.5376 0.0 2R0.0 I
REPLICATE 5 1 0.0 0.3048 4R0.0 1
UNIT 11
COM='HFBR FUEl. ARRAY WITH HALF OF 1/4 IN. PLATE ON LEFT - BOTTOM STACK'

ARRAY 1 -3.1250 -3.9369 -10.0
REPLICATE 3 1 200.0 2R0.1631 2R0.0 I
REPLICATE 4 1 2R0.4750 4R0.0 1
REPLICATE 3 0 2R0.7690 0.0 0.5376 2R0.0 1
REPLICATE 5 1 0.0 0.3048 4R0.0 1
UNIT 12
COM='2 UNIT ARRAY WITH 0.120 IN. PLATE ON TOP AND SIDES'
ARRAY 2 -9.0428 -4.3688 ý10.0
REPLICATE 5 1 3R0.3048 0.0 2RO.0 I
UNIT 13
COM='3 UNIT ARRAY WITH REST OF 5/16 WEB'
ARRAY 3 -14.1738 -4.3688 -10.0
REPLICATE 5 1 2R0.3556 200.7112 2RO.0 1
UNIT 14
COM='2 UNIT ARRAY WITH 0.120 IN. PLATE ON BOTTOM and SIDES'
ARRAY 4 -9.0428 -4.3688 -10.0
REPLICATE 5 1 2 R0.3048 0.0 0.3048 20O.0 1
'LINE MATCH
'LINE MATCH
'LINE MATCH -
GLOBAL UNIT 15
COM=a'7 HFBR ASSEMIBLIES IN THE LWT'
CYLINDER 3 1 17.0500 2P10.0
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 8 18.8913 2P10.0
CYLINDER 6 1 33.4963 2P10.0
CYLINDER 5 1, 36.5443 2P10.0
CYLINDER 8 1 49.2443 2P10.0
CYLINDER 5 1 80.33900 2P10.0
CUBOID 7 1 4P80.33900 2P10.O
END GEOM
READ ARRAY
ARA=l NUXI- NUY=20.NUZ-I FILL.1 8 7 6 12R5 4 3 2 1 END FILL
ARA=U NUX=2 NUY=l NMUZ= FILL 10 1! END FILL
ARA=3 NUX=3 NUY=T NUZ=I FILL 92 90 91 END FILL
ARA-A NUX=2 NUY=I NUZO1 FILL 101 Ill END FILL
END ARRAY
READ BOUNDS ALL=MOR END BOUNDS
READ PLOT
TTL='X-Y PLOT OF' ASSEMBLY'
NCH9=' FCWASPH'
UAX=l.0 VDNH-I .0 NAX=130
XUL=-!.0 YUL=5.D ZUL-0.0
XLR=.0 YLR=-5.0 OLR=0.0 END
TTL-'X-S PLOT OF CASR'
UAX=1 .0 VDN=- .0 NAX=130
XUL=-65.0 YUL=65.0 ZUL=0.0
XLR=65.0 YLR=-65.0 ZLR=0.0 END
TTL='X-Y PLOT OF BASKET'
UAX=1.0 VDN=-I.0 NAX=I30
XUL1-

7
.S YUL"•1.0 ZUL-S.D

XLR=17.0 YLR=-17.0 ZLR=0.0 END
TTL='X-Z PLOT OF BASKET'
VAX-IS . NIDN=-0.0
XUL=00.0 TUL-S. ZUL=-10.0
XLR-0.0 YLR=5.0 ZLR=-I0,0
END PLOT
END DATA

SECONDARY MODULE 000008 HAS BEEN CALLED.
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ccccccccccc SSSSSSSSSSS
ccccccccCcccC SSSSSSSSSSSSS
cc cc ss ss
cc sS
cc ss
cc sSSSSssssss
cc SSSSSSSSSsss
cc ss
cc sS
cc cc sS ss
ccccccccccccc Sssssss5ssss
ccccccccccc Sssssssss

ssss0ssssss ccc~ccccccc
s ssssssssssss ccc:cccccccccc
ss SS cc cc

3S cc
Ss S cc
sssss00sssss cc

OsssssssssOss cc
OSSSSSS Cc
sS ccss cc

SS SS cc cc
8SSSSSSSSSSSS ccccccCCCcccC

SSSSSSSSSSS cccccccCCcC

0000000 666666666666
0000000000 6666666666666

00 00 66
00 00 66
00 00 66
00 00 666666666666
00 00 6666666666666
00 00 66 66
00 00 66 60

00 00 66 66
000000000 6666666666666
.0000000 66666666666

11 44
ill 444

0111 4444
11 44 44
11 44 44
11 44 44
31 44 44
11 444444444444
11 444444444444
11 44

1i11111 44
1111111 44

November 2007

AAAAAAAA

AA AA
AA AAý
AA AA
AAAAAAAAAAAAA
AAAAAAAAAAAAA
AA AA
AA AA
AA AA
AA AA
AA AA

AAAAAAAA,
AAASAAS

AA AA
AA AA
AA AA
AAAAAAAAAAAA
AAAAAAAAI'AAAA
AA AA
AA AA
AA AA
AA AA
AA AA

//
//

//
//

I/
//

//
//

/-
I-

//

SSSSSSSSSSS
8SSSSSSSSSSSSS
SS SS
SS
SS
SSSS.3SSSSSSSS

SSSSSSSSSSSS
SS
S5

SS SS
9SSSSSSSSSSSSS

SSSSSSSSSSS

Lý
LL
LL
LL
LL
LL
LL
LL
LL
LL

LLLLLLLLLLLLL
.LLLLLLLLLLLLL

ii

1111

11
11
ii
11

10011111

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

EEEEEEEEEEEEE
EEEEEEEEEEEEE
EE
EE"
EEEEEEEEEFE

EEEEEEEEE
EE
EE
EE
EEEEEEEEEEEEE
EEEEEEEEEEEEE

5555555855L555
55555555-55555
55
55
55
555555555555
555555555L5555

55
55

55 55
5555555555555
55555555555

99999999999
9999999999999
99 99
99 99
99 99
9999999999999

999999999999
99
99
99

9999999999999
999999999999

5555555555555
5555555555555
55
55
55
555555555555
5555555555555

55
55

55 55
5555555555555

55555555555

ppppppPPPPpp ccccccccccC
ppPPPPPppPpP ccCccccccccCC
PP PP CC CC
PP. PP CC"
PP PP, CC
PPPPPPPPIPPPPP CC
PPPPPPPPPPPP cc
PP CC
PP, CC
PP CC CC
PP CCCCCCCCCCCCC
PP CCCCCCCCCCC

II/ 99999999999 89988986888
// 9999999999999 80889888898889

// 99 99 88 88
/1 99 99 88 86

// 99 99 96 88
// 9999999999999 88889098808

// 999999599999 989898888988
// 99 88 86

// 99 08 88
// 99 88 88

// 9999999999999 89889988989999
// 999999999999 888880888888

0000000 99999999999
000000000 9999999999999

00 o 00 99 99
00 00 99 99

: -: 00o 00 99 * 99
'" -' 00 00 9999999999999

00 00 999999999999
: 5 0 00 99
., 00 00 99
:: 00 00 99

000000000 9999999999999
0000000 999999999995

0

0

0
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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\EXE

PRODUCTION CODE: CSAS

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 06/15/98

TIME OF EXECUTION: 14:29:09
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LWT HFBR DESIGN U3OB-AL FUEL 93 W/O U235 ELEMENTS IN CLOSE, MIN BASKET PLATES

DATA IBRARY INFORMATION .......

UNIT VOLUME
NUMNBER DATA SET NAME NAME UNIT FUNCTION

89 G:\scale43\DATALIB\FT89FS0l STANDARD COMPOSITION LIBRARY

82 O:kScale43\DATALIB\FT82F001 CROSS SECTION LIBRARY

1 C:\PROJECTS\buBS-crEitnct\NCTY3M\FTI1FODI SHORT CROSS SECTION LIBRARY

90 C;\PROJECTS\bu.S5-crit\nct\NCTY3M\FTg0Fo0l INPUT DATA DIRECT ACCESS

STANDARD COMPOSITION LIBRARY DATA

UNIT NUMBER 89

DATASET NAME : G:\scale43\DATALIB\FTB9PDSO

LIBRARY TSTLE: SCALE-4 STANDARD COMPOSITION LIBRARY
637 STANDARD COMPOSITIONS, 490 NUCLIDES
90 ELEMENTS KITS VARIABLE ISOTOPIC DSSTRBUTIONS.

CREATION DATE: 6/30/95

CROSS SECTION LIBRARY DATA

UNIT NUMBER : 82

DATASET NAME : G:\scale43\DATALIB\FT82FSSSI

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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KR KK

KK 
KK

KK KK
KK 

KKKKKKKKKK
KKKKKXKKK
KK KK
KK KK
KK KK
KK KK
KK KK

SSSSSSSSS S CCCCCCCCCCC
SSSSSSSSSSSS CCCCCcCCCCCCCC
SS S8 CC CC
SS CC
SS CC

SSSSSSSSSSS8 CC
S35SSSSSSSSSS CC

SS CC
SS CC

SS SS CC CC
SSSSSSSSSSSSS CCCCCCCCCCCCC

SSSSSSSSS CCCCCCCCCCC

0000000 6666666666r6
000000000 6666666666666

00 0)0 6 6
00 00 66
00 00 66

00 00 666666666666
00 00 6666666666666
00 0O 66 66
00 00 66 66

00 00 6 6 66

000000000 6666666666666
0000000 66666666666

KR 44
.iK 444

111K 4444
11 A4 44
11 44 44
1i 44 44
11 44 44
11 <44444444444
11 4444444444444
14 44

lIRS1RIK 44
llll. lIl 44

November 2007

r E E RE E FEZEEEEEEEE
EE
EE
ER

EEEPEEEEE
EE:EEEEEE
EE

EF
EE

REE E ERER
EEEEEEEEE

AAAAAAA
AAAAAAAA

AA
AA
AA

AAAAAAAA
AAAAAAAAA
AA
AA
AA
AA
AA

//

//
//

//
"//

//
//

EREEKE NN NN
EEEEE NNN NN

N NNN NN

NN NN N N
NN NN MNN

E NN NN 1NN
NN NN NN

NN NN NNNN N NN
NN NNNN

EEEEE NN NNN
EEERE NN NN

J•A 'LL
RAAA LL

AA LL
AA LL
AA LL

AK LL
AAAAA LL

AA LL
AA LL

AA LL
AA LLLLLLLLLLLLL
AA LLLLLLLLLLLLL

II 111
// 11K
1/ 111

II11

II KR

1111111K

11112122

22222222222
22222222222
S 22 22

22
22

22
22

22
22

* 22

2222222222222
2222222222222

00000000000
0000000000000
00 00
00 00
00 00
00 00
00 00
00 00
00 100
00 00
0000000000000
00000000000

KO RKRKEKEKRE
OO KRKKKEKE R
KR
KR
KR
KR OKOK K
K RK OOKKK
KK
KR
KR

55555555KKK5555
555K5K5555555
K5
KR
K5
555555555555
5555555555555

KR
55

99999999999
99999 99999999
99 99
99 99
99 99
99999999 99999

9999 9999999
99
99
99

99 9999999999
99999 999R9 999

VV VV
wvv

VV VV
VV VV
VS VVvs vv

- -- - - - - VV VV

VS VV
VS VS
VV VS

VVS

pp PP
PP PP
PP PP
PPPPPPP PPPPP
PPPPPPPPPPPP
PP
PP
PP
PP
PP

// 99999999999
// 9999999999999

// 99 99"
// 99 99

// 99 99
// 9999999999999

// 999999999999
'I/ 99

// 99
// 99

// 9999999999999
// 999999999999

22222222222
2222222222222

: 22 22
: 22

: 22
22

22
: 22

22
22

2222222222222
2222222222222

CCCCCCCCCCC
C CCCC CC CCCCC C
CC CC

CC
CC
CC
CC
CC
CC
CC CC
C CC CCC CCCCC CC

CC CCC CC CCC C

88888888888
8855888888888

958998 8989 9899899
cc88 8
89 8c

99 99

1111
i111
11
11
ii
11
11
11

S 11111K111
11111.111
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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\EXE

PRODUCTION CODE: KENOVA

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 06/15/98

TIME OF EXECUTION: 14:29:21
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.... *NUMERIC PARAMETERS

TME MAXIMUM PROBLEM TIME (MINU 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 I

* MIRES GENERATIONS BETWEEN CHECKPOINTS 0 4.4

0ID NUMBER OF EXTRA I-D CROSS SECTIONS I

NBK NEUTRON BANK SIZE 825-

XNB EXTRA POSITIONS IN NEUTRON BANK 0

NEB FISSION BANK SIZE 800

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 RANDOM NUMBER 2

'.4 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 EXECUTE PROBLEM AFTER CHECKING DATA

FLX

SMU

MKU

CKU

PMU

MKH

QKH

PMH

NBHL

AMY

x51

S2

RAP

PKI

-RID

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 NUMBER

COMPUTE COFACTOR K-EFF BY BOLE NUMBER

PRINT FISS PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGHEST BOLE 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

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

PLT PLOT PICTURE MAP(SI

FDN COMPUTE FISSION DENSITIES

NUB COMPUTE NU-BAR & AVG FISSION GROUP

MKP COMPUTE MATRIX K-EFF BY UNIT LOCATION

CEP COMPUTE COFACTOR K-EFF BY UNIT LOCATION

FMP PRINT FISS PROD MATRIX BY UNIT LOCATION

MKA COMPUTE MATRIX K-EFF BY ARRAY NUMBER

CKA COMPUTE COFACTOR K-EFF BY ARRAY NUMBER

RPIA PRINT FISS PROD MATRIX BY ARRAY NUMBER

HAL COLLECT MATRIX BY HIGHEST ARRAY LEVEL

FAR PRINT FIS. AND ABS. BY REGION

GAS PRINT FAR BY GROUP

PAX PRINT XSEC-ALBEDO CORRELATION TABLES

PWT PRINT WEIGHT AVERAGE ARRAY

PGM PRINT INPUT GEOMETRY

BUG PRINT DEBUG INFORMATION

TRK PRINT TRACKING INFORMATION

YES

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 PARAMETER DATA ........

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

UNIT
NIJBER DATA SET NAME

XSC 14 C:\PROJECTS\bu85-crit\nct\NCTY3N\FTI4FO0S

ALS 79 G:\scale43\DATALBRF\T79F001

WTS 80 U:\scale43\DATALIB\FTBOF001

SKT 16 UNKNOWN

BIN 95 C:\PROJECTS\bu85-crit\nct\NCTY3M\FT95POOI

RST 95 C:\PROJECTS\buBSlcrit\nct\NCTY3N\FT95F01

LIB 4 C:\PROJECTS\buB5-criI\nct\NCTY3M\FT04FO01

8 C:\PROJECTS\buB5-crit\nct\NCTY3M\FTDIF0I

9 UNKNOWN

]0 UNKNOWN

VOLUME
NAME 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
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MIXING TABLE

NUMBER OF SCATTERING ANGLES = 2
CROSS SECTION MESSAGE THRESHOLD =3.0E-05

MIXTURE =
NUCLIDE
1008016

00/12/ 94

1013027
00/12/94

1092235
08/12/94

1092238
08/12/94

MIXTURE =
NUCLIDE
2013027

08/52/94

MIXTURE
NUCLIDE
3001001

08/12/94
3008016

08/12/94

MIXTURE =
NUCLIDE
4013027

08/12/94

MIXTURE =
NUCLIDE
5024304

08/12/94
5025055

08/12/94
5026304

06/12/94
5028304

08/12/94

MIXTURE =
NUCLIDE
6082000

08/12/94

MIXTURE =
NUCLIDE
7001001

08/12/94
7008016

08/12/94

MIXTURE =
NUCLIDE
lqOG'001

08/12/94
8008016

08/12/94

ATOM-DENS.
8.14438E-03

5.76000E-02

2.85219E-03

2.11969E-04

DENSITY(0/CC)
WGT. FRAC.

5.41451E-02

6.46154E-01

2.787226-01

2.09790E-02

= 3.9940
ZA AWT

8016 15.9904

13027 26.9818

92235 235.0441

92238 238.0510

2 DENSITY(G/CC) = 2.7020
ATOM-DENS. WGT. FRAC. ZA ANT

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-01

8.88074E-01

= 0.99817
ZA AWT
00l1 1.0077

8016 15.9904

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

6.03066E-02 1.00000E O0 13027 26.9818

5
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~-O

9.50001E-02

7.9200
ZA AWT

24000 51.9957

25055 54.9379

26000 55.8447

28016 58.6872

NUCLIDE TITLE
OXYGEN-16 ENDF/B-IV MAT 123E

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/THRM1002

OXYGEN-I6 ENDF/!-IV MAT 1.276

NUCLIDE TITLE
AL-27 1193 218 GP 040375(5)

NUCLIDE TITLE
CR 1191 WT 0S-304(1/EST) P-3 2930 SP=5+4(42375)'

MANGAN4ESE-55 ENDP/B-IV MAT 1197

FE 1192 WT S1-304(1/EST) P-3 2930 SP=5÷4(42375)1

NI 1190 WT SS-304(1/EST) P-3 293K SP=54(42375)'

NUCLIDE TITLE
PB 1288 218NGP 042375 P-3 293K

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THNRM1I02

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE
NYDROGEN ENDF/B-IV MAT 1269/THNMly02

OXYGEN-16 ENDF/B-3V MAT 1276

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATE[)

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

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

3.29690E-02 1.0000OE.00 82000 207.2100

7
ATOM-DENS.

6.67692E-02

3.33846E-02

ATOM-DENS.
6.67692F-r2

3.33846E-02

DENSITY (G/CC)
WGT. FRAC.

1.11927E-01

8.88074E-01

DENSITY(G/CC)
WGT. FRAC.
.1397-1F01.

8.88074E-01

= 0.99817
ZA AWT

100l 1.0077

805.6 15.9904

0.998)7
ZA AWT
"001 1.0077

8016 15.9904

(1

3001001
7001001
8001001
1008016
3008016
7008016
8008016
1013027
2013027
401.3027
5024304
5025055
5021304
5028304
6082000
1092235
1092238

HYDROGEN ENDF/B-OV MAT 1269/THRM) 002
HYDROGEN_ END8/B-0V MAT 1269/THRM(002
HYDROGEN ENDF/B-IV MAT 1269/THRMIO002
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/8-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)1

MANGANSSE-55 ENDF/B-IV MAT 1197
0E 1192 WT SS-304(1/EST) P-3 293K SP=5.4(42375)'
NI 1190-WT SS-304(l/EST) P-3 293K SP=5+4(42375);
P5 1288 218NGP 042375 P-3 293K

URAMNIUM-235 ENDF/B-IV MAT 1261
UR1ANIUM-238 ENDF/B-IV MAT 1262

UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 0X/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/02/94
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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... ADDITIONAL INFORMATION ......

NUMBER OF ENERGY GROUPS 27

NO. OF FISSION SPECTRUM SOURCE GROUP I

NO. OF SCATTERING ANGLES IN XSECS 2

ENTRIES/NEUTRON IN THE NEUTRON BANK 22

ENTRIES/NEUTRON IN TNE FISSION BANK 15

NUMBER OF MIXTURES USED B

NUMBER OF BIAS ID'S USED I

NUMBERKOF DIFFERENTIAL ALBEDOS USED 0

TOTAL INPUT GEOMETRY-REGIONS 71

NUMBER OF GEOMETRY REGIONS USED 7]

LARGEST GEOMETRY UNIT NUMBER ill

LARGEST ARRAY NUMBER 4

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

YES

0

0

0

0

YES

NO

3

1

YES

2

4X BOUNDARY CONDITION " MIR -X BOUNDARY CONDITION NIR

iY BOUNDARY CONDITION MIB -Y BOUNDARY CONDITION MIR

-Z BOUNDARY CONDITION MIR -Z BOUNDARY CONDITION MIR
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... SPACE AND SUPERGROUP INFORMATION ......

100000 WORDS IS THE TOTAL SPACE AVAILABLE.

34213 WORDS WERE USED FOR NON-SUPERGROUP STORAGE.

65787 WORDS OF STORLAGE ARE AVAILABLE FOR SUPERGROUPED DATA.

99721 WORDS OF STORAGE ARE AVAILABLE FOR CONSTRUCTING THE SUPERGROUPS. *

65727 WORDS OF STORAGE ARE AVAILABLE TO EACH SUPERGROUP.

1037 WORDS ARE NEEDED FOR THE LARGEST GROUP.

35466 WORDS OF STORAGE IS SUFFICIENT TO RON THIS PROBLEM.

45792 WORDS OF STORAGE WILL ALLOW THE PROBLEM TO RUN WITH ONE SUPERGROUP.

46240 WORDS OF STORAGE WILL BE USED TO RUN THIS PROBLEM.

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

1 1 27 2252 0 11519

........ 0 10'5 WERE USED IN SUPEHGROUPING ........

* ARRAY UNITS IN - UNITS IN UNITS IN NESTING
- NUMBER X DIR. Y DIR. Z DIR. LEVEL

* i 1 20 1 2.

2 2 12 1 1

3 3 1 1 1

4 2 1 1 1
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MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION NU0 I D

----- UNIT I

AL PLATE CELL

1 CUBOID

2 CUBHOXO

2 1 +X = 3.1250 -X = -3.1250 +Y 0 0.12700 -Y =-0.12700 +Z 10.000

3 1 +X = 3.1250 -X = -3.1250 .Y = 0.25400 -Y =-0.25400 +Z = 10.000

-Z = -10.000

-Z = -10,000

----- UNIT 2

HFR FUEL PLATE CELL I

1 CUBOID I

2 CUBOID 2

3 CUBOID 3

HEBR FUEL PLATE CELL 2

1 CUBOID 1

2 CUBOID 2

3 CUBOID 3

HFBR FUEL PLATE CELL, 3

I CUBOID 1

2 CUBOID 2

3 CUBOID 3

HFOR FUEL PLATE CELL 4

I CUB011 1

2 CUBOID 2

3 CUBOID 3

1

i

1

+X

+X

2.0600

3.1250

3.1250

-X = -2.8600

-X = -3.1250

-X = -3.1250

+Y = 2.6500R0-02 -Y =-2.65000E-02 4Z =

+Y = 6.35000E-02 -Y -- 6.35000E-02 +Z =

+y = 0.19050: -Y =-0.21340 +Z =

10.000

10.000

iO.000

-Z = -10.000

-Z = -10.000

-Z 0 -10.000

----- UNIT 3 -----

i

!

!

+X

+X

+X

2.8600

3.1250

3.1250

-X = -2.8600

-X = -3.1250

-X = -3.1250

+Y = 2.65000E-02 -Y =-2.65000E-02 4Z 0

+Y = 6.35000E-02 -Y =-6.35000E-02 +Z =

*Y = 0.21340 -Y =-0.20070 4Z =

10.000

10.000

10. 000

-Z

-Z

-Z

-10.000

-10.000

-10.000

UNIT 4 -----

1

i

I

+X

IX

+X

= 2.8600

= 3.1250

= 3.1250

-X + -2.6600

-X = -3.1250

-X = -3.1250

+Y = 2.65000E-02 -Y -- 2.65000E-02 +Z =

+Y = 6.35000E-02 -Y =-6.35000E-02 +Z =

+Y = 0.20070 -Y =-0.10540 +Z

10.000

10.000

10.000

-Z

-Z

-Z

-i0.000

-10.000

-10.000

UNIT 5 -----

1

]

1

+X

+x

'X

2.8000

3.1250

3.1250

-X = -2.8600

-X = -3.1250

-X = -3.1250

+Y = 2.65000E-02 -Y =-2.655000-02 +Z =

+Y = 6.35000E-02 -Y =-6.33500E-02 +Z =

+Y = 0.18540 -Y =-0.28540 4Z =

10.000

10.000

10.000

-Z

-Z

-Z

-10.000

-10.000

-10.000
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MEDIA BIAS
NUM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM 0REGION

-- UNIT 6 ----

HFBR FUEL PLATE CELL 5

I CUBOID 1 1 +X

2 CUHOOID 2 1 +X

3 CUBOID 3 1 +X

2.8600

3.1250

3.1250

-X -2.8600

-X = -3.1250

-X -3.1250

+Y = 2.65000E-02

+Y = 6:35000E-02

+Y = 0.18540

-Y =-2.650OOE-02

-Y =-6.35000E-02

-Y =-0.20070

*Z =

+Z =

+Z =

10.000

10. 000

10.000

-Z

-Z

-Z

= -10.000

= -10.000

= -10.000

----- UNIT . .

HFBR FUEL PLATE CELL f

I CUBOID 1 1

2 CUBOID 2 1

3 CUBOID 3 1

HFBR FUEL PLATE CELL 7

1 CUBOID 1 1

2 CUBOID 2 1

3 CUBOID 3 1

iX = 2.8600

+X - 3.1250

+X = 3.1250

-X = -2.8600

-X 4 -3.1250

-X -3.1250

+Y = 2.65000E-02

4Y = 6.35000E-02

+Y - 0.20070

-Y =-2.6000E-02

-Y =-6.35000E-02

-Y =-0.21341

10.000

10.000

10.000

-Z

-Z

-Z

= -10.000

-10.000

= -10.000

----- UNIT 8

+X = 2.8600

+X = 3.1250

+X = 3,1250

-X - -2.8600

-X = -3.1250

-X = -3.1250

IY - 2.65000E-02

+Y " 6.350002-02

+Y = 0.21340

-Y =-2.6000E-02

-Y -- 6.30000E-U2

-Y -U.1900
.Z=

10.000

10.000

10.000

-Z

-Z

-Z

= -10.000

= -10.000

= -10.000

HFBR FUEL ARRAY WITH

1 ARRAY NUMBER

2 CUBOUD

3 CUBOID

4 CUNOID

5 CUBOID

HALF OF

3 1

4 1

3 1

5 1

UNIT 10 EXTERNAL TO LATTICE 1

1/4 PLATE ON RIGHT - TOP STACK

+X= 3.1250 -X = -3.1250 tY = '3.9369 -Y = -3.9369

+X 3.1250 -X = -3.1250 +Y = 4.1000 -Y = -4.1000

+X = 3.6000 -X = -3.6000 +Y 4.1000 -Y = -4.1000

+X = 4.3690 -X = -4.3690 +Y = 4.6376 -Y = -4.1000

,X 4,6730 -X = -4.3600 +Y 4.376 ' -Y = -4.1000

+Z =

+Z =

+Z=

+0 =

+Z =

10.000

10.000

10.000

10.000

10.000

-Z

-Z

-0

-0

-Z

= -10.000

= -10.000

= -10.000

= -10.000

= -10.000
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MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
NUN IDREGION

HFHR FUEL WITH HALF OF 1/4 IN.

I ARRAY NUMBER 1

2 CUBOSD 3 1

3 CUBOID 4 1

4 CUBOID 3 1

5 CUBOIH 5 1

PLATE

+x -

,X =

+X =

+X =

+X

----- UNIT Si

ON LEFT TOP STACK

3.1250 -X = -3.1250

3.1250 -X = -3.1250

3.6000 -X = -3.6000

4.3690 -X = -4.3690

4.3690 -X = -4.6738

EXTERNAL TO LATTICE I

+y 7

+y =

+y =

ly =

4Y

3.9369

4,1000

4.1000

4.6376

4. 6376

-Y -3.9369

-Y = -4.1000

-Y = -4.1000

-Y -4.1000

-Y =-4.1000

,Z =

4Z =

42 =

+Z

10.000

10.000

10.000

10.000

10.000

-Z

-Z

-Z

-Z

-Z

= -10.000

= -10.000

- -10.000

= -10.000

= -10.000

UNIT 12 EXTERNAL TO LATTICE 2

2 UNIT ARRAY WITH 0.120 IN. PLATE ON TOP AND SIDES

I ARRAY NHMBER 2 -. +X = 9.0428 -X = -9.0428 +y = 4.3688 -Y = -4.3688 4Z 10.000 -Z = -10.000

2 CUBOID 5 1 +X = 9,3476 -X = -9.3476 "Y = 4,6736 -Y = -4.3688 2 = 10.000 -Z -10.000

----- UNIT 13 EXTERNAL TO LATTICE 3 --

3 UNIT ARRAY WITH REST OF 5/16 WEB

I ARRAY NUMBER 3 +X - 14.174

2 CUBOID 5 6 +X = 14.529

-X - -14.174 4y = 4.3688 -Y -4.3688 4Z = 10.000 -Z = -10.000

-X = -14.529 ±Y = 5.0800 -Y - -5.0800 +Z = 10.000 -Z = -10.000

----- UNIT 14 EXTERNAL TO LATTICE 4

2 UNIT ARRAY WITH 0.120 IN. PLATE ON BOTTOM AND SIDES

I ARRAY NUMBER 4 iX = 9.0428 -X = -9.0428

2 CUBOID 5 5 +X = 9.3476 -X -9.3476

+Y - 4.3688 -Y = -4.3688 tZ = 10.000 -Z = -10.000

+Y = 4.3688 -Y = -4.6736 tZ = 10.000 -Z = -10.000
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MEDIA BIAS
NUM 1DREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

...... I-- GLOBAL . ...... ........
--- - LUNIT 15

0(

7 HFBR ASSEMBLIES IN THE LWT

I CYLINDER

BOLE NUMBER

HOLE NUMBER

BOLE NUMBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

CYLINDER

6 CYLINDER

I CUBOID

3

1

2

3

5

6

7

S RADIUS

AT X

AT X

AT X

I RADIUS

1 RADIUS

1 RADIUS

I RADIUS

I RADIUS

I +X

= 17,050

= 0.00000

= 0.00000

0.00000

= 18.891

= 33.496

= 36.544

= 49.244

= 80.339

=80.339

.z 3 0.000

y = 9.4489

Y = 0.00000

Y = -9.4489

'z = 10.000

-z i0.000

4Z = 10000

iZ Z 10.000

'z = 10.000

-X = -80.339

-Z

Z=

Z =

Z =

-Z =

-Z

-Z

-Z =

-Z

+y=

-10.000

0.00000

0.00000

0.00000

-]0.000

-10.000

: 10.O000

-10.000

-10.000

80.339

CENTERLINE IS AT

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINEIS AT

CENTERLINE IS AT

CENTERLINE IS AT

-Y = -80.339

X = 0.00000

12

13

14

X = 0.000O0

X = 0.00000

X = 0.00000

BX= 0.0000

X = 0.00000

+z = 10.000

Y = 0.00000

Y

Y

Y

Y

Y

-Z

0.00000

0.00000

= 0.00000

0.00000

= 0.00000

= -10.000

HFBR FUEL ARRAY 20 PLATES

I ARRAY NUMBER 1

2 CUBOID 3 1

3 CUBOID 4 1

4 COBOID 3 1

5 CUBOID 5 1

HFBR FUEL ARRAY 20 PLATES

1 ARRAY NUMBER I

2 CUBOID 3 .1

3 CUBOID 4 1

4 CUBOiD 3 0

5 CUBOID 5 1

UNIT 90

IN 5/16 IN. WEB CENTER

+X = 3.1250 -X = -3.1250

,+X = 3.1250 -X = -3.1250

+X = 3.6000 -X = -3.6000

+X = 4.3690 -X = -4.3690

iX = 4.7246 -X = -4.7246

----- UNIT 91

IN 5/16 IN. WEB RIGHT

ýx = 3.1250 -X m -3.1250

+X = 3.1250 -X = -3.1250

+X = 3.6000 -X = -3.6000

±x = 0.1380 -X = -3.6000

+X = 5.4936 -X -3.9556

EXTERNAL TO LATTICE I

+y =

+y =

+y =

+y

+y =

3.9369

4.1000

4.1000

4.3688

4. 368B

-Y = -3.9369

-Y = -4.1000

-Y.- -4.1000

-Y = -4.3688

-Y = -4.3688

+Z =

+0 =

+Z =

+Z =

1Z =

10.0O0

10.00

10,000

10.000

10.000

-Z

-Z

-Z

-Z

-Z

= -10.000

= -10.000

= -10.000

= -10.000

= -10.000

EXTERNAL TO LATTICE I

+y =

+y =

+y =

'y =

.y =

3.9369

4.1000

4.1000

4.3680

4.3688

-Y

-Y

-Y

-Y

-Y

-3.9369

-4.1000

-4.1000

-4.3688

-4.3668

tZ =

+Z =

+Z =

,0 =

+ Z=

10.000

10.000

10.000

10.000

10.000

-2 =

-Z =

-Z =

-Z =

-0 =

-10.000

-10.000

-10.000

-10.000

-10.000

I*
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MEDIIA BIAS
NUM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
RE GI ON

----- UNIT 92 EXTERNAL TO LATTICE I

HFBR FUEL ARRAY 20 PLATES IN 5/]6 IN. WEB LEFT

ARRAY NUMBER

2 CUBOID

3 CUBOID

4 CUBOID

5 CUBOID

3

4

3

1

1

I

1

0X = 3.1250

*x = 3.1250

+X = 3.6000

+x = 3.6000

+X = 3.95S6

-X = -3.1250

-X -3.1250

-X -3.6000

-X -5.1380

-X -5.4936

3.9369

4.1000

4.1000

4.36B6

4.3688

-Y

-Y

-y

-y

-Y

= -3.9369

= -4.1000

- -4.1000

-4.3688

-4.3688

10.000

10.000

10.000

10.000

10.000

-Z = -10.000

-Z = -10.000

-Z = -10.000

-2 = -10.000

-Z -i0.000

HFBR FUEL ARRAY WITHf HALF OF 1/4 IN.

0 ARRAY NUMBER 1 4x =

2 CUBOID 3 1 *X -

3 CUBOID 4 1 +x =

4 CUBOID 3 0 +X =

5 CUBOID 5 1 *X =

HFBR FUEL ARRAY WITH HALF OF 1/4 IN.

1 ARRAY NUMBER 1 +x =

2 CUBOID 3 1 +x =

3 CUBOID 4 I +X =

4 CUBOID 3 1 +X =

5 CUBOID 5 1 +X 5

NAC International

UNIT 101 EXTERNAL TO LATTICE 1

PLATE ON RIGHT - BOTTOM 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 -X -3.6000 +Y = 4.1000 -Y - -4.1000

4.3690 -X -4.3690 +Y = 4.1000 -Y = -4.6376

4.6738 -X -4.3690 0Y = 4.1000 -Y - -4.6376

UNIT I11 EXTERNAL TO LATTICE I

PLATE ON LEFT - BOTTOM 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 -X = -3.6000 Y = 4.1000 -Y = -4.1000

4.3690 -X = -4.3690 +Y = 4.1000 -Y = -4.6376

4.3690 -X = -4.6738 +Y = 4.1000 -Y = -4.6376

+0 =

+Z

+Z =

+0

+Z =

+Z 0

+Z

+0

+0

10.000

i0.000

10.000

00.000

10.000

10.000

00.000

10.000

10.000

10.000

-Z - -10,000

-Z = -10.000

-Z = -10.000

-Z = -10.000

-Z -1O.OOO

-Z = -10.000

-Z -10.000

-Z = -10.000

-Z = -10.000

-2 = -10.000
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UNIT ORIENTATION DESCRIPTION FOR ARRAY 1

Z LAYER 1, X COLUMN I TO 1 LEFT TO RIGHT Y ROW I TO 20 BOTTOM TO TOP

I

2

3

4

5

1
5

5

5

5

6

---- UNIT ORIENTATION DESCRIPTION FOR ARRAY 2 ----

Z LAYER 1, X COLUMN I TO 2 LEFT TO RIGHT Y ROW I TO I BOTTOM TO TOP

10 11

U---- NIT ORIENTATION DESCRIPTION FOR ARRAY 3 ----

Z LAYER I, X COLUMN 1 TO .3 LEFT TO RIGHT Y ROW I TO 1 BOTTOM TO TOP

92 90 91

---- UN!T ORIENTATION DESCRIPTION FOR ARRAY I ---

Z LAYE X~ COLUMN 1 TO 2 LEFT TO RZORT F ROW 1. TO I BOTTOM TO0 TOP

101 Ill

(9

C,
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VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

GEOMETRY
UNIT REGION REGION

1 1
2 2

2 1 3
2 4
3 5

3 1 6
2 7
3 8

4 1 9
2 10
3 11

1 12
2 13
3 14

6 1 15
2 16
3 17

7 1 19
2 19
3 20

8 1 21
2 22
3 23

SURROUNDING GEOMETRY VOLUMES

10 1 39
2 40
3 41
4 42
5 43

SURROUNDING GEOMETRY VOLUMES

1i 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

SURROUNDING GEOMETRY VOLUMES

14 1 63
2 64

15 1 65
2 66
3 67
4 68
5 69
6 70
7 71

SURROUNDING GEOMETRY VOLUMES

90 1 24
2 25
3 26
4 27
5 28

SURROUNDING GEOMETRY VOLUMES

91 1 29
2 30
3 31
4 32
5 33

SURROUNDING GEOMETRY VOLUMES

92 1 34
2 35
3 36
4 37
5 38

SURROUNDING GEOMETRY VOLUMES

VOLUME

3.1750GES01 CM-3
3.1750DE+D! CM*3

6.06320E+00 CM*3
9.81180E+00 CM3
3.46125ES01 CM 3

6.06320E+00 CM*3
9N811S8E+00 CM:*3
3.58875E+01 CM 3

6.06320E+00 CM-3
9.81180Eý00 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 CM-3
9.61180E+00 CM"'3
3.23R75ES01 CM'.3

6.06320E+00 CM'*3
9.81180E5O0 CM' 3
3.58875E+01 CM*3

6.06320E+00 CMN3
9.81180E500 CM**3
3.46125E501 CM"3

- GEOMETRY REGION

9.84225R+02 CM1*3
4.077550E01 CM -3
1.5580IE 02 CMN*3
3.46183E+02 CM 3
5.32644E+01 CM..3

- GEOMETRY REGION

9.84225E-02 CM-3
4.07750E+01 CM-3
1.55B00E.02 CMN-3
3,46183E+02 CM".3
5.32644E601 CM-3

- GEOMETRY REGION

3.16049E,+03 CM'3
2.20495E+02 CM*3

- GEOMETRY REGION

4.95380,E03 CM-3
9.50948E+02 CM'3

- GEOMETRY REGION

3.16049E+03 CM*3
2.20495EI22 CM

4 
3

5.59865E+03 CMN*3
4.15613E+03 CM'*3
4.80740E+04 CM*3
I.34136E404 CM..3
6.84563E,04 CM -3
2.53172E+05 CM"*3
1.10809E+2S CM *3

GEOMETRY REGION

9.84225E+02 CM*3
4.07750E+01 CM-3
1.55800E+02 CM*'3
3.46183E+02 CM 3
1.24284E+02 CM -3

GEOMETRY REGION

9.84225E602 CMN3
4.07750E+01 CM-13
1.55800E+02 CM")
3.46183E 02 CM*3
1.24284E+02 CM"-3

- GEOMETRY REGION

9.84225E+02 CM-3
4.07750E0G1 CM"*3
I.55800E,02 CM*13
3.46183E+02 CMN.3
1.24284E+02 CM*3

- GEOMETRY REGION

CUMULATIVE
VOLUME

3.1750Ei.01 CM**3
6.35000E+01 CM-3

6.06320E+00 CM"-3
158750E,01 CM*:*3

1.0487SES1 CM 3

6.06320E÷00 CM-*3
1.58750E+01 CM*3

5.72E0CM* 3

6.06320E+00 CMH-3
1.58750E+01 CM**3
4.82625E+01 CM÷3

6.06320Er00 CM-3
1.58750E-+1 CM"*3
4.63500E+O1 CM 3

6.06320E+00 CM-3
1.58750E+01 CMI*3
4.82625E+01 CM 3

E.06320E+00 CMI"3
1.58750EO01 CM:3

5.17625E+01 CM"3

6.06322E500 CM"3

1.58750E+BI CM":3
5.04875E+01 CM"3

39 IS AN ARRAY PLACEMENT BOUNDARY REGION

9.84225E+02 CMN3
1.02500E+03 CM*3
1.18080E+03 CM"*3
1.52698E+03 CMH3
1.58025E,03 CM-3

49 IS AN ARRAY PLACEMENT BOUNDARY REGION

9.84225E.02 CMN3
3.02500E+03 CM-3
1.11080E+03 CM-3
1.52698E+03 CUN3
1.5B025E,03 CM-3

59 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.16049E+03 CM*13
3,38099E+03 CM-43

61 IS AN ARRAY PLACEMENT BOUNDARY REGION

4.95380E,03 CM-3
5.90475E603 CM--3

63 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.16049E.03 CM*-3
3.38099E503 CMN.3

I.82654E±04 CM*3
2.24235E+04 CMN"3
7.04975E+04 CM 3
8.39110E+04 CMN3
3.52367E+05 CMH"3
4.05539E,05 CM"3
5.16348E+05 CM "3

24 IS AN ARRAY PLACEMENT

9.84225E.02 CM-3
1.02500E+03 CM÷3
1.18080E+03 CM-43
1.52698E+03 CM ÷3
1.65127E+03 CM 3

29 IS AN ARRAY PLACEMENT

9.84225E+02 CM-3
1.02500E+03 CM*3
1.18080E+03 CM*:3
1.52698E403 CM'3
1.65127E-±03 CM*3

34 IS AN ARRAY PLACEMENT

9.84225E+02 CM-3
1.02500Z+03 CM"*3
1.180NE+03 CM 3
1.52698E'03 CM :3
1.65127E+03 CM 3

BOUNDARY REGION

BOUNDARY REGION

BOUNDARY REGION

44 IS AN ARRAY PLACEMENT BOUNDARY REGION
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101 1 44
2 45
3 46
4 47
5 48

SURROUNDING GEOMETRY VOITIMER! -

9.84225E,02 CM-3
4.07750E+01 CM*3
1.55800.E02 CM*3
3.46183E002 CM"*3
5.32644E401 CM*3

GEOMETRY REGION

9.84225E,02 CM**3
4.07750E+01 CM-3
1.55800,+02 CM:*3
3.46183F*02 CM *3
5.32644E401 CM -3

9.8422500.02 CMH3
1.02500E+03 CM*3
1.180801.03 CM"13 -
1.52698E*03 CM**3
1.58025E:403 CM-3

54 IS AN ARRAY PLACEMENT BOUNDARY REGION

9.84225E±02 CM*3
1.02500E+03 CM-3
1.1808(Ef03 CM :3
1.52698E+03 CM 3
1.58025E+03 CM-3

f

2~ 11
2
3
4
5

54
55
56
57
58

UNIT USES REGION

1 14 1
2

2 7 1

2
3

3 7 1
2
3

4 R 1
2
3

6 74 1
2
3

2
3

7 7 1
2
3

10 1 1
2
3

10 1 1
2
3
4

5

II ] 1
2
3
4

12 1 1
2

13 1 1
2

14 1 1
2

15 1 1
2
3
4

5
6
7

90 1 1
2
3
4
5

91 1 1
2
3
4
5

92 1 1
2
3
4

101 1 1
2
3
4

MIXTURE

2
3

2

3

2
3

1
2
3

1

3

2
31

2
3

1

2
3

1
2
3

1
2
3

3
4
3

5

3

5

65
5
6
5
7

4
3
5

3
4
3
5

3
4
3

35

4
3

TOTAL VOLUME

4.44500E002 CM"3
4.44500E+02 CM*'3

4.244240+01 CM--3
6.86R26E+01 CM::3
2.42288E+02 CM*3

4.24424E+01 CM*3
6.86826E*01 CM'*3
2.512130+02 CM-3

4.24424E401 CM-3
6.86826E+01 CM -3
2.26713Ei02 CM -3

5.093090+02 CM**3
8.24191E002 CM'3
2.55990E+03 CM*-3

4.24424E+01 CM*:3
6.86826E+01 CM*3
2.26713E002 CMG43

4.24424E001 CM-3
6.86826E+01 CM**3
2.51213E+02 CM''3

4.24424E+01 CM-3
6.86826E+01 CM-3
2.42288E+02.CM*3

9.84225E+02 CM-3
4.07750E001 CM-3
1.55800E+02 CM-3
3.46183E+02 CMR_3

5.32644E+01 CM-3

9.84225E+02 CM**3
4.07750E001 MC'3
1.55800E002 CM* 3
3.46183E002 CM*-3
5.32644E101 CM-3

3.16049E+03 CM**3
2.20495E+02 CM-'3

4.95380E+03 CM-3
9.50948E002 CM''3

3.16049E+03 CM23
2.20495E102 CM'3

5.59865E003 CM*3
4.15813E+03 CM-3
4.80740E,04 CM-3
1.34136E,04 CM*'3
6.84563E+04 CM*-3
2.53172E+05 CM'3
1.10809E+05 CM-'3

9.84225E0*2 CM**3
4.07750E001 CM'3
1.55800E,02 CM'-3
3.46183E+02 CM''3
1.24284E+02 CM''3

9.84225E002 CM''3
4.07750E+01 CM*'3
1.55800E*02 CM::3
3.46183E*02 CM*'3
1.24284E002 CM''3

9.84225E+02 CM''3
4.07750E-01 CM-13
1.55800E0,02 CM''3
3.46183E002 CM''3
1.24284E602 CM*'3

9.84225E+02 CM'*3
4.07750E+01 CM**3
1.55800E+02 CM''3
3.46183E402 CM**3

1,
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III

5.32644E+01 CM"-3

9.84225E+02 CM-3
2 3 4.07750E+01 CM"*3
3 4 1.55800E+02 CM"3
4 3 3.46183E,02 CM"-3
5 5 5.32644E+01 CM*_3

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

1 7.6396314÷02 CM*3
2 1.68079E+03 CM÷-3
3 1.27522E.+04 CM .3
4 1.09560E±03 CM -3

2.72721Et05 CMH3
6 4.8074DE104 CM*3
7 1.10809E+05 CM".3
8 6.8456314+04 CM'*3

MASS (G
3.05126E+03
4.54148E+03
I .272P9E+04
2.94680E503
2.15-95E+06
5.45251E,05
1.10107E+0S
6.83311Et 04

BIASING INFORMATION

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= 6.0312EE-02

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINES BY:

4X= 8.03390EI01 -X=0..03390E.+O +Y= 8.03391Ef01 -Y=-0.03390E1Ol Z= 1.U0000E+I0 -Z=-I.00000E+01
THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNED OFF

KENO MESSAGE NUMBER KS-05 .... WARNING, ONLY 336 INDEPENDENT STARTING POSITIONS WERE GENERATED.

464 ADDITIONAL STARTING POINTS WERE PICKED PROM THE INITAL DISTRIBUTION.

0.45383 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.48000 MINUTES.

GENERATION
GENERATION E-EFFECTIVE

KENo MESSAGE NUMBER E5-1S2
1 7.82588E-01

KENO MESSAGE NUMBER K5-132
2 8.20012E-01

KENO MESSAGE NUMBER X5-132
3 8.31350E-0I
4 7.85323E-01
5 8.23855E-01
6 7.56112E-01

"7 8.45663E-01
8 7.80519E-01
9 7.77308E-01

10 8.03211E-01
II 7.61307E-01
12 8.34185E-01
13 7.68171E-01
14 8.61627E-01
15 N.43867E-01
16 8.23382E-01
17 '.80078E-01
18 H.45103E-01
19 7.79327E-01
20 7.67797E-01
21 8.11431E-01
22 8.23154E-01
23 7.58654E-01
24 H.22415E-01
25 8.05434F-01
26 8.0396"E-01
27 l.94770E-01
28 7.85637E-01
29 8.06424E-01
30 8.66667F-OI
31 7.60055E-01
32 7.38283E-01
33 7.67211E-01
34 7.7361 6E-01
35 8,5186BE-01
36 8.07863E-0I
37 8.05200E-01
38 7.85393E-0I
39 7.67882E-01
40 8.40520E-01
41 8.53727E-01
42 8.04652E-01
43 8.28772E-01
44 7.84712E-01
45 7.97866E-0I
46 7.82687E-01
47 8.!0596E-0I
48 8H.3658E-0I
49 8.35149E-01
50 8.07847E-01
51 7.90965E-01
52 7.91820E-01
53 8.56332E-01
54 7.93312E-01
55 8.46627E-01
56 8.50713E-01
57 7.93341E-01
58 7.63313E-01
59 7.77036E-01
60 7.99289E-01
61 8.41467E-01
62 8.13266H-01
63 H.197B]E-OI
64 H.32399E-01
65 8.11585E-01
66 8.01U33E-01
N7 8.35365E-01
68 8.14R92E-0i
69 7.95587E-01
70 8.18935E-01
71 7.74137E-01
72 8.40016E-01
73 7.67445E-01
74 8.70584E-01
75 8.94342E-01
76 7.88294E-01
77 8.07239E-01
78 8.27989E-01

NAC International

ELAPSED TIME
MINUTES

WARNING .... ONLY
5.06333E-01

WARNING .... ONLY
5.355OOE-0G

WARNING .... ONLY
5.64833E-OI
5. 95000E-01
6.24333E-0S

6.54500E-01
6.84833E-01
7.15000SS-Ol
7.45167E-0I
7.75333E-01
0.04667E-01
8.35833E-01
H.660OBE-01
8.935001-01
9.23667E-0NO
9.530O0E-01
9.83167E-01
1.OII250E+o
1.04267E+00
1.07300E+00
1.10400L+00
1 .13433E1 00
1. 16450E0+ 00
1.19467E+00
1.22583E+00
1.25600E+00
I .28617E+00
,.31933EL00
1.34850E+00
1.37783E'00
1. 40883E+00
1.44100E+00
1.47117E+00
1. 50233E+00
1.53150E+00
1. 56183E.00
1.59283E+00
1.023171 C0
I.. 61333E+00
1.6835OE+00

.71283E+00
1.74400E+00
1.77500E +00
1.807i7E100
I.83733E±00
1.86750E+00
1.89683EU00
1.92700E+00
1.95717E÷00
1.96650E+00
2.01583E+0S
2.04700E+00
2.07617E 00
2.10733E+00
2. 13667E+00
2.1 6783E+00
2.19800E+00
2.22617E+00
2.25833E:00
2.28767E 00
2.31883E+00
2.349001E 00
2.38017E100
2.41133E+00
2.44150E+00
2.47167E+00
2.5 0183E100
2.53117E+00
2.56050E , 00
2.59167E+00
2.62367E+00
2.65383E+00
2.68500E+00
2.71433E+00
2.74533E+00
2.77467E+00
2. 80483E1. 00
2.83417E+00

AVERAGE
K-EPFECTIVE

700 INDEPENDENT
1.00000E.00

744 INDEPENDENT
1.0101000ý100

741 INDEPENDENT
8.31350K-01

8. 0337E-02
8.13509FI-0 1
7.99160E-01
8.0846]E-01
8.03804E-01
8.00019E-01
8.0041i"-01
7.96072E-01
7.99883E-01
7.97000E-01
8.02386E-01
8.05577E-01
8.06E49E-01
8.05064E-01
8.07566E-01
8.05905E-01
8.03786E-01
8.04190E-01

. 05138E-01
8.02925E-01
8.03811E-01
8.03881E-0I
8.03885E-01
8.03520E-01
8.02833K-01
8.029661-01
8.05241E-01
8.03683E-01
Ba 01503E-01
0.08396E-01
7.99559E-01
8. 0145E-01
8.01342r-01
8.01452E-01
8.05206E-01
8.001511E-01
8.01174E-01
8.02572E-01
8.02676E-01
8.03214E-01
8.02774E-01
8.02601E-01

8.03816E-018.02392E-01
8.03136E-01
8.03816E-0I
8.03407E-01
8.03636E-01
8.03406E-01
8.045477-01
8.05262E-01
8.05042E-01
1.05907E-01
8.05679E-0I
8.04922E-01
8.044331E-01
8.04344E-01
8.049738-01
8.05112E-01
8.05352E-01
9.057191-SI

8.05602E-0I
8.03909E-01
8.06264E-01

8.06420E-01
8.09523E-01
8.06420E-019.05962E-01

8.0596-01
8.06858E-01I
8.08056E-01
8.07709E-01
6.07782E-01
8.08048E-01

AVG K-EFF MATRIX
DEVIATION K-EFFECTIVE

FISSION POINTS WERE GENERATED
0.O000E=0O0 0.00000E=00

FISSION POINTS WERE GENERATED
0.0OO0OE00 - 0.00000E+00

FISSION POINTS WERE GENERATED
0.000001+00 0.00000E+00
2.30137E-02 0.00000E+O0
1.142583E-02 0.0000E+00
I.7U371E-02 I.00000E+00
1.6463!E-02 0.00000E+00
I.42259E-02 0.00000E+00
1.26040E-02 0.00000+E00
1.09234E-02 0.00000E+00
1.05683E-02 0.00000E400
1.01920E-02 0.00000E+00
9.65929F-03 0.0000+OE00
1.03322E-02 0.00000E+00
1.00256F-02 0.00000E+00
9.36864E-03 0.00000+E00
8.90246E-03 0.000001.09
8.69537P-03 0.00000E+00
8.33508E-03 0.00000F+00
8.13857E-03 0.00000E400
7.70882E-03 0.00000E+00
7.37444E-03- 0.00000E+00
7.35546E-03 0.00001E+0O
7.06889E-03 0.0000E+00
6.75493-O03 0.000001*00
6.46735F-03 0.00000E+00
6.213971-03 0.00000E+00
6.009681-03 0.00000F+00

5.78435E-03 0.000E100
6.02035E-03 0.00000E+00
6.01439E-03 0.0000E+00
6.20593E-03 0.00000E+00
6.10348F-03 0.00000E+00
5.96863E-03 0.000E+00
5.99817E-03 0.00000E+00
5.82243E-03 0.00000E+00
5.65471E-03 0.00000E+00
5.50346F-03 0.1O000S00l
5.43660E-03 0.000OOE+00
5.39739E-03 0.00000E+00
5.42712E-03 "-0.00000E+00
5.28997E-03 0.0000CE+00
5.19875E-03 0.0100E+00
5.09255E-03 0.00O000+00
4.97401E-03 O.0000+E,00
4.88081E-03 0.00000E 00
4.77475E-03 0.00000E+00
4.72859E-03 0.00000EI00
4.67674E-03 0.00000E+00
4.57905E-03 0.0100OE100
4.49239E-03 0.0OO00E+00
4.40796E-03 O.OOOOE+l0
4.45290E-03 0.00000E+00
4.37170E-03 0.000OOE=00
4.36229E-03 l.SOSOOE+00

4.36342E-03 0.OOUOOE=00
4.28944E-03 O.l000OE+00
4.27954E-03 0.00000E+00,
4.23216E-03 0.00000F+00
4.159501-03 0.O0000E+00
4.13653E-03 0.00000E=00
4.06935E-03 0.00000E+00
4.00930E-03 0.00000+E00
3.96016F-03 0.00000E+00
3.90575E-03 0.OOOO0E+00
3.84489E-03 0.00000E+00
3.81249E-03 O0.OOOEl0
3.75656E-03 0.00000E+00
3.70358E-03 0.0000OE,00
3.65349E-03 O.000OOEl00
3.63042E-03 O.IOOOOE+00
3.621441-03 0.00000E+00
3.61222E-03 0.S0000E+S0
3.67304E-03 0.000OOE+00
3.81547E-03 .100000E+00
3.77302E-03 0.0000OE00
3.72238E-03 I.IOOOE+00
3.68269E-03 O.601001E00

MATRIX K-EFF
DEVIATION

O.O0000E+00

O.00000E+00

0.000001+00
0.00000r+00
0.O00000+00
0.000002+00
0.00000E+0
0.00000p'00
0.00000E+00
O.100000E00
0. 000010p+00
0.00000O+00
0.010000E00
0.00000E+00
0.00000E+00
0.00000E100
0.000001+00
O.0O000+00
0.00000E+00
0.00OOOE00
0.00000E.00
O.00000E1O0
0.O000011i-00
0,O00000E,00
0.00000R'00
0.00000F+00
0.00000L+00
0.00000E+00
0.00000E+00
0.00000E,00
0.00000E'00
0.00D00O1.0
0.00000E+00
0.00000F+00
0.00000E+00
0.000001o00
0.00000E+00
0, 00000L, Or
0.00000E100
0.0000E+O00
0.O00000E+00
0.00000Fo+00
0.00000p+00
0.0000+O00
0.00000E+00
0.00000+00
0.00000E+00
0.00000E'00
0.00000F+00
0.00000E+00
0.000001+00
0.00000E10O
0.00000E+00
0.000000+ O0
0.00000t+00
0.00000p+00
0.00000E+00
0.0000+E00
0.00000E+00
0.00000c+00
0.00000E00
0.000001710
0.00000F+00
0.00000c+00
0.00000F,00
0.OIE0E+00
0. 00000E00
0.00000E+00
0.00000F'00
O.0001*E+00
.000000E+00

0.00000l.00
0.00000E+00
0.0000E+O0
0.00000E+O0
0.00000E+00
0.00000p+00
0.00000E400

I,
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79 8.034896-01 2.864336±00 8.07980V-01 3.635036-03 O.O0000E+O0 0.800006£00
80 7.63271F-01 2.894E71600 8.07415E-01 3.63364E-03 0.O0000>E00 0.00000E+00
81 7.635'i-01 2.925L(7E+00 8.008606-01 3.63000E-03 0.00000±E0l 0.O00010000
82 7.713900-01 2.91-C00E+00 9.0(41";6-01 3.61116E-03 0.00000F600 0.00000E600
83 7.87170E-01 2.09617E600 8.0(1796-01 3.57469E-03 0.0000L+00 0.00000+00
84 "/.9 470E-01 3.017:3E+00 8.0(0616-01 3.53281E-03 0. 00000E00 0.00000E+08
85 8.33066E-01 3.046500+00 8.103066-01 3.500126-03 O.00000E 00 0.00000E+00
88 7.01310E-01 3.307£F3f'00 8.0617IFE-01 3.4698E2 -03 0.00000E+00 0.00000 F+1O
87 7.'34236-01 3.10700E.00 8.0 781E 1-0 3.450134E-03 0.00000E+00 0.000006+00
88 0.190290-01 3.138 17£+00 8. 05945Ž 01 3.415340E-03 0.l00000EO0 0.00000E600
89 8.G0 4736- 01 3.16700 8. 0(9E6 -01 3.37412E-03 0.00000F+00 0.000006+00
90 8.240306-01 3. 17 E767+600 8.0( 1EF-O 1 3.3410ý7E-03 0.000006.00 0.000006-±0O
91 8,03419E-01 3.22(73t600 8.0(14 E-01 3.304256-03 0.O0000E+00 0.0000D6+0
92 0.312055-01 3.21000E600 8 0(428-0 1 3.2752CE-03 0.00000E600 0.0000OE+00
93 0.050546-01 3.29'836±00 8. 06401Y-01 3.2430(E-03 0.000006÷00 0.00000E+00
94 7.807566-01 3.721176,+00 8.00129-F01 3.219716-03 0. 000006+00 0.00000F+00
05 8.215246-01 3.3 33E.00 8. 02 -E-01 3. 39206-03 0. 000006. 00 0.00000F+00
96 7.867016-01 3.3(2506+1 8.0•60•61 01 3.1(0576-03 0.000001 0.000E+00>
97 8.30205E-01 3.4i2236±00 8,0(3400-01 3.13076E-03 0.00000E400 0.O0000E+00
98 3.781606-01 3.442006.00 8.10047£-l1 3.115'7(6-03 0.00800.100 0.00000E.00
99 8.65698E-01 3.471`3H+00 8.06662E-01 3.14806E-03 0.000006+00 0.0000OF0

100 7.8911C6-01 3.5010600 8.0646E3-01 3.12C396E-03 0.00000.E00 0.000000E+0
101 7.7i26(6-01 3.32270±00 8.0(1276-01 3.100(E-03 0.00000E+00 0.00000E+00
102 7.427916-01 3.50.3 63L+00 8.00493E-01 3.142O76-03 0.000008+00 0.00000.+00
103 7.8454(6-01 3.59400E600 8.002(0E-01 3.11E050-03 0.0000016400 0.00000±+00
104 7.83190E-01 3.62517E+00 8.050(9E-01 3.09537E-03 0.10000±+00 0.00000±+00
100 8.380040-01 3.65350E+00 8.053896-01 3.08160E-03 O.001000+00 0.OOOOOE+00
106 8.06543E-01 3.68367E600 8.00400E-01 3.052046-03 0.00000E,00 0.000006O0
107 8.19463E-01 3.71400E+00 8.05534E-01 3.02580E-03 0.00000E+00 0.0OOOOE00
108 8.01206E-01 3.74500±E00 8.05493E-01 2.99740E-03 0.00100E+00 0.00000E+00
109 7.770926-0I 3.776176800 8.05235E-01 2.98044F-03 0.O0000+00 0.00000.E00
110 7.64249E-01 3.80633E400 8.0485(E-01 2.97700E-03 O.O0000E+00 "0.00000+00
1il 7.83489E-01 3.83667E+00 8.04600E-0i 2.95607E-03 0.00000.E00 0.000008+00
112 7.950900-01 3.867676+00 8.04578E-0: 2.93021E-03 O.O00000E00 0.OO000E+00
113 8.34454E-01 3.89800,+00 8.04848E-01 2.91614E-03 0.0O0006E00 0.00000E+00
114 8.142586-01 3.92717E÷00 8.04932E-01 2.89120E-03 0.00000K.00 0.00006,00
115 S.12118E-01 3.95750E+00 8.04995E-01 2.866216-03 0.00000E÷00 O.00000OO00
116 8.12652E-01 3.98767E+00 8.05062E-01 2.84175E-03 0.00000OE00 0.0000OE+00
117 0.166461-01 4.0351]7600 8.051636-01 2.81873E-03 O.080000E00 0.00000E.00
118 7.758656-01 4.04717E+00 8.04910D-01 2.80572,-03 0.010006+00 0.000000

119 8.03062E-01 4.077336+00 8.04895E-01 2.70168:-03 0.O0000E+00 0.00000£+O0
120 0.054846-01 4.10667E+00 0.049006-01 2.75801E-03 0.O00000E00 0.10000F6+00
121 8.51749E-01 4.13683EE00 8.01:293E-01 2.762930-03 0.00000E+00 0.00000+0O
122 0.491986-01 4.166173600 8.056591-01 2.78413E-03 O.00O00E,00 0.00000E+00
123 8.51824E-01 4.19(33E+00 8.06041E-01 2.767616-03 0.00000E+00 0.00000E+00
124 8.19276E-01 4.22650E+00 8.06149E-01 2.74697E-03 0.000000+00 0.00000E+00
125 7.728266-01 4.25683£+00 8.058786-01 2.737996-03 0.00000E+00 0.000000.00
126 7.77407E-01 4.28783E600 8.05649F-01 2,72550E-03 0.O0OOOE+00 O.00000+O00
127 8.48435E-01 4.31817E600 8.059916-0I 2.72519.-03 0.O00000+00 0.00000E.00
128 8.14419£-01 4.34833E+00 8.06058E-01 2.70431E-03 0.00000E+00 0.00O00O+00
129 7.58084E-01 4.378506E00 8.056860-01 2.70852F-03 O.OOO0OE+00 0.00000E+00
130 7.830406-01 4.40867E+00 8.05510E-01 2.69309P-03 0.00000E+00 0.00000+E00
131 7.734476-01 4.43983E+00 8.0526!E-01 2.68367F-03 0.O000E0000 0.00000E600
132 8.01253E-01 4.469170.00 8.05230E-01 2.66312E-03 0.00000+E00 0.0000±09OO
133 8.130661-01 4.49933E+00 8.052900-01 2.64338E-03 0.00000E+00 0.0000+Eý00
134 8.24373L-01 4.52950E.00 8.05435E-01 2.62727E-03 0.00000.E00 8.00000E400
135 8.106580-01 4.56067E 00 8.054740-01 2.60774E-03 0.00806.E00 0.0000.E400
136 7.'70361E-01 4.591838+00 8.05212E-01 2.60144E-03 0.00000E+00 0.O00006+00
137 7.79411E-01 4.62300E800 8.05021E-01 2.58916E-03 0.00000E+00 0.00000.E00
138 8.087046-01 4.05317E+00 8.05048E-01 2.57019E-03 O.OOO0E000+00 O.O0000 O0
139 7.67183E-01 4.68333.100 6.047711-01 2.56629+-03 0.0000E600 0.O0000E±00
140 7.80991E-01 4.71450E.00 8.04599E-01 2.553416-03 0.000OOE00 0.0O00OE+00
141 8.36822E-01 4.74467E+00 8.04031E-01 2.54559E-03 0.100000E00 0.O0000+00
142 7,867051-01 4.77483E+00 B.04701E-01 2.53065E-03 O.OOOOOE+00 0.00000£+00
143 7.81529£-01 4.80517E+00 8.04537E-01 2.51801E-03 0.00000E00 0.OO0OOE+0
144 7.91742E-01 4.83533-+00 8.04447E-01 2.50184E-03 0.000006+00 0.00000.E00
145 8.047000-01 4.86550E+00 0.04449E-01 2.40428E-03 0.OOOEO100 0.00000E+00
146 7.93523E-01 4.89567E+00 8.04373E-01 2.46813E-03 O.O0OO0E+00 0.O0O000E+0
147 . 7.83499E-01 4.92600E+00 8.042290-01 2.45528E-03 0.0000OE,00 0.00000E000
148 8.12237E-01 4.95617E600 8.04280E-01 2.43902E-03 0.000O0OO00 O.OOOOOE+0
149 8.40777E-01 4.98733E+00 8.04532E-01 2.43506E-03 0.00006E400 0.000008+00
150 8.57568E-Il 5.01650E+00 0.04890E-01 2.44496E-03 0.00000+E00 0.000100+00
151 8.014746-01 5.04683E600 8.04867E-01 2.42861E-03 0.0000O0600 0.00000E+00
152 7.8978!E-01 5.07700E,00 8.04767E-01 2.41446E-03 0.000OOE0O0 O.OOOOOE+00
153 8.32128E-01 5.10633E+00 8.04948E-01 2.40525E-03 0.00000E.00 O.O000OE+00
154 8.02724E-01 5.13650E.00 8.04933E-01 2.38942E-03 O.OOOOOE00 0.0OO0E000
155 8.62724E-01 5.165838+00 8.05311E-01 2.40361E-03 0.0.0000E00 O.00000E+00
156 8.43748E-01 5.19600F+00 8.05561E-01 2.40096E-03 0.000000E4OO O.000E000
157 8.42898E-01 5.22533E400 8.05802E-01 2.39755E-03 0.000OOE00 0.00000.E00
158 8.273366-01 5.25467E000 8.05940E-01 2.38613E-03 0.00000E+00 0.00000.E00
159 8.31212E-01 -5:.28483E600 9.06101E-01 2.37634E-03 0.00000E+00 0.00000E+00
160 8.220708E-01 5.31417E,00 8.06202E-01 2.36342E-03 0.000006E00 0.00000.E00
161 8.47374E-01 5.34333E600 8.06461E-01 2.36274E-03 0.00000E+00 0.00000Eý00
162 7.73563E-01 5.37450E,00 8.06255E-01 2.35691E-03 0.00000E+00 0.000000E00
163 8.28438E-01 5.40467E+00 8.06393E-01 2.34627E-03 O.00000.E00 0.O0000E+00
164 7.84095E-01 5.43501E+00 9.06255E-01 2.33580E-03 .O000OOE+00 0.O80000+00
165 7.79844E-01 5.467018+00 0.060930-01 2.32708E-03 0.00000E.00 1.00000+E00
166 (.107616-01 5.49717E600 8.06122E-01 2.31302E-03 0.00000.E00 0.00000±E00
167 8.59358E-01 5.52650E100 0.06444E-01 2.32149E-03 0.00000.E00 0.00000E+00
168 6.69515E-01 5.55583E:00 8.06824E-01 2.33853E-03 0.01000.E00 0.O0000.E00
169 8.35061E-01 5.58600E100 6.06993E-01 2.33063E-03 0.00000E000 0.00000.E00
170 8.07052E-01 5.61617E600 8.06994E-01 2.316720-03 0.00000.E00 O.O00000E00
171 7.74453E-01 5.64633E'00 8.06801E-01 2.31100E-03 0.000000Eý0 O.O00000E00
172 8.82550E-01 5.67483E+00 8.072479-01 2.34018E-03 O.000060+O0 O.O000OE+O0
173 8.16679E-01 5.705008+00 8.07302E-01 2.32711E-03 O.00800E+00 O.000OOE+00
174 8.42197E-0I 5.73333E000 8.07505E-01 2.32242E-03 0.00000÷000 0.000000E+D
175 7.44863E-01 5.76450E000 8.07143E-01 2.33717E-03 0.00000.E00 0.00000.E00
176 7.76623E-01 5.79567E400 8.06967E-01 2.33031E-03 0.00000+E00 0.00000.E00
137 8.15792E-01 5.82667E300 8.07018E-01 2.31751E-03 0.00000.E00 0.00000E,00

178 8.05464E-01 5.85600+E00 8.07009E-01 2.30432E-03 0.00000E+00 0.00000E+00
179 8.04421E-01 5.08617E+00 8.06994E-01 2.29131E-03 0.O00000E00 0.000001+00
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180
181
182
183
184
185
186
187
188
189
190

191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206

8.40447E-01
8.4 (72 F-0 1
8.06325E-01
8.2462 E-0I
7.8`E 4E-01
8.0f•4•-0 0

8.1 01E- 01
8.3 2(8 -00
7.92CE-( 01
7.74605E-01
8.0810E- 01
8.326629-01
7.71104E-00
7.9143E(-01
7.717565-01
7.89 135E-01
8.3(534E-01
7.79126E-01
8.21092E-01
8.00780E0-1
7.93471E-01
8.25068E-01
7.75774E-01
7.99331E-01
8.00386E-01
8.00388E-01
7.93801K-0I

5.91C500+00
5.94((67E+00
5.971(3E000
6.00617F+00
6. 32o7o,00
6.068233E 00
86.097 (,700
6.127500E00
6.15717E000
6.18733E000
6.2170E 00
6.24283E+00
6.27717E+00
6.30633F:00
6.335(7E400
6.3(15F303E 00
6.390317+ 00
6.42(33E+00
6.4 5650E00
6. 46(7E+00
6.51723E+00
6.54717K*00
6.57733E+00
6.60750E.00
6.63967E+00
6.66983E000
6.70100r+00

8.07102E-901
8.07403- 01
8.0767E- 01
8.074f3E- _01
8 .07130E-01
8076.1 -01
8.0')ý20E-01
8.07S70E-01
8.072- E-01
8.0737iE-01
8.072269E-01
8.070050-01
8.0737 CE-0 I
8.07236E-01
8.071301-01
8.06993E201

8.070(2E-01
8 . 070125_,:-0 18.0699cE-01
8.0702Ee-01
8.07 1-0
8 .0 69,8E,- 0 1
8.0'70E9E-01
8.06952E-01
8.06914E-01
8.06882E-01
8.06850E-01
8.06786E-0I

2.28614 D-03
2.284040-03
2.271-2E 03
2.260'6E-03
2.25204E-03
2.2-97 1}:-03
2.2, 0OR-05
2.22210E-03
2.205P8E-03
2.204(5E-03
2.1927 E-03
2.187910-03
2.12233E-03
2.172480-03
2.169;E4-03
2.160£00-03
2.-5473F-03
2.142200-03
2.13963E-03
2.12214E-03
2.11248E-03
2.10976E-03
2.10362E-03
2.09347F-03
2.08334E-03
2.07329E-03
2.06410E-03

0.00000E100
0.00000E 00
0.00000,+00
0.00000E+00
0.00000E+O0
0.00000F+00
0.00000E+00
0.00000E000
0.O00000E00
0.000000+00
0.00000F÷00
0.00000E.,00
0.00000E+00
0.00000E000
0.000000+00
0.00000E000
0.000001A00
0.00000E+00
0.00000E000
0.000002100
0,000004+00
O.00000E+00
8.00000F+00
0.00000E+00
0.00000E400
0.00000E+00
0.00006E+00

0.000000E000
O.00000+E00
0.00000E00
0.000 0E+00
O.O000E+O00

0.00000E000
0.000000+00

,O0000OEO00
0.00000E 00
0.000004+00

5.00000E*00
0.00000F+00
0.00000E*00

0. 00000F+00
0.OOE00000*0

0.00000E*00
0.00000E*00
0.00000*O00
0.00000.+00
0.000000+00
0.000000405
O.O00000E00
0.00000E+00
0.00000E+00
O.O0000E+00
0. 00000+00

KENO MESSAGE NUMBER K5-123 EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.

I,

NAC International 6.6.3-26



NAC-LWT Cask SAR
Revision 38

November 2007

LIFETIME = 9.98934E-05 • OR - 3.46130E-07
NU BAR = 2.42064E+00 + OR - 2.2471IL-05

GENERATION TIME = 4.27633E-05 + OR - 1.65576E-07
AVERAGE FISSION GROUP = 2.34293E,01 + OR - 9.34937E-03

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION - 7.08986E-0Y * OR - 4.92764E-04

NO. OF INITIAL
GENERATIONS AVERAGE

SKIPPED K-EFFECTIVE

0.00666

0.00677

0.80669

0.80694

0.80674

0.80608

0.00703

0.80705

0.80728

0.80714

0.80692

0.00696

0.00724

0. 00770

0.80789

0.80781

0.80803

0,80789

0.80719

0.80748

0.80703

0.00693

0.80621

0.80702

0.80750

0.80707

OR -

O ON

+ OR

OR

+ OR -

OR

OR -

" OR

,+ OR

G 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 0.804S9 TO 0.80074

- 0.00208 0.80469 TO 0.00885

- 0.00209 0.80460 TO 0.80877

0,00208 0.80486 TO 0.80902

0.00208 0.80466 TO 0.808083

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 0.00904

- 0.00215 0.80481 TO 0.80912

- 0.00219 0.80505 TO 0.80943

- 0.00217 0.80513 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 0.00485 TO 0.80954

- 0.00239 0.00509 TO 0.10907

- 0.00246 0.80457 TO 0.80949

- 0.00252 0.00441 T'O 0.00945

- 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

0.00261 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 0.81189

0.80270 TO 0.81226

0.80211 TO 0.81195

0.80189 TO 0.81197

0.80130 TO 0881111

0.80206 TO 0.81199

0.80240 TO 0.81260

0.80178 TO 0.01231

99 PER CENT
CONFIDENCE INTERVAL

0.80045 TO 0.81200

0.80054 TO 0.81301

0.80042 TO 0.81295

0.80069 TO 0.81318

0.80049 TO 0.81299

ROO061 TO 0.813i4

0.80074 TO 0.81331

0.00073 TO 0.81336

0.80097 TO 0.81359

0.80081 TO 0.81347

0.80056 TO 0.81328

0.00051 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

0,79085 TO 0.81357

0.79958 TO 0.81447

0.79985 TO 0.81515

0.79913 TO 0,8150i

NUMBER OF
HI8STORIES

162400

161600

160800

160000

159200

158400

157600

156800

156000

151200

151200

147200

143200

139200

135200

131200

127200

123200

119200

115200

111200

107200

103200

99200

95200

9;200
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NO. OF INITIAL
GENERATI ONS

SKIPPED

97)

102

107

112

11?

122

127

132

137

142

147

152

157

162

167

172

177

1B2

187

192

197

202

AVERAGE
K-EFFECTIVE

0.80717

0.80803

0.80811

0.80937

0.80888

0.80840

0.80804

0.80952

0.81024

0.81135

0.81307

0.81239

0. 80990

0.80872

0.80823

0.80448

0.80539

0.80220

0.79915

0.79886

0.80223

0.79848

+ OR

4 OR

+ OR

+ OR

4OR

OR

+ OR

÷OR

OR

'*OR

'+ OR

•"OR

OR

" OR

" OR

" OR

+ OR

I OR

+ OR

+ OR

, OR

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

0,00274 0,80442 TO 0.08091

- 0,00270 0.80532 TO 0.81073

- 0.00280 0.80531 TO 0.81091

- 0.00288 0.80649 TO 0.81225

0.00302 0.80586 TO 0.81191

0.00310 0.80530 TO 0.81149

- 0.00315 0.80489 TO 0.81119

- 0.00324 0.80628 TO 0.81276

- 0.00339 0.80685 TO 0.81363

- 0.00352 0.80783 TO 0.81486

- 0.00372 0.80935 TO 0.81679

- 0.00391 0.80848 TO 0.81631

- 0,00405 0.80585 TO 0.81395

- 0.00430 0.80442 TO 0.81301

- 0.00454 0.80369 TO 0.81277

- 0.00410 0.80038 TO 0.80858

- 0.00397 0.80141 TO 0.80936

- 0.00418 0.79802 TO 0.80638

- 0.00462 0.79453 TO 0.80377

- 0.00496 0.79391 TO 0.80382

- 0.00466 0.79757 TO 0.80690

- 0.00158 0.79690 TO 0.80001

95 PER CENT
CONFIDENCE INTERVAL

0.80169 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

99 PER CENT
CONFIDENCE INTERVAL

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

0.80019 TO 0.82190

0.80192 TO 0.82422

0,80065 TO 0.82413

0.79775 10 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 I'D 0.81373

0.78824 TO 0.81622

0.79374 TO 0.80321

NUMBER OF
HISTORIES

87200

83200

79200

75200

71200

67200

63200

59200

55200

51200

47200

43200

39200

35200

31200

27200

23200

19200

15200

11200

7200

3200

0

0
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PLOT OF' AVERAGE K-EFFECTIVE BY GENERATION RUN.
THE LINE REPRESENTS K-EFF = 0,806 7 OR - 0.0023 WHICH OCCURS FOR 206 GENERATIONS RUN.

0.1853 0.7965 0.8077
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100 +

1130

I -

145 +

160 +

135 +
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PLOT OF AVERAGE N-EFFECTIVE BY GENERATION SKIPPED.

THE LINE REPRESENTS K-EFF 0.8067 + OR - 0.0021 WHICH OCCURS FOR 3 GENERATIONS SKIPPED.

0.7947 
0.8039 

0.8131

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

35 + I
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SKIPPING 3 GENERATIONS

GROUP FISSION UNIT REGION FISSIONS PERCENT ABSORPTIONS PERCENT LEAKAGE PERCENT
FRACTION DEVIATION DEVIATION DEVIATION

1 0.0004 2.86476E-04 5.6283 1.52136E-03 2.1427 0.00000E+00 0.0000

2 0.0016 1.31520E-03 1.6881 3.28436E-03 0.6898 0.00000E+00 0.0000

3 0.0020 1.65180E-03 1.3890 1.02449E-03 0.9693 0.00000E.00 S.0UD0

4 0.0012 9.43977E-04 1.6759 5.32299E-04 1.2734 0.00000E,00 0.0000

0.0016 1.30055E-03 1.4876 8.62508E-04 1.0596 0.0O0O0Ei00 0.0000

6 0.0022 1.73728E-03 1.1993 i.59844E-03 0.8216 0.00000E+00 0.0000

7 0.0022 1.73932E-03 1.2733 1.82219E-03 0.7980 0.OOOOE+00 0.0000

8 0.0021 1.70173E-03 1.6759 1.95710E-03 1.0360 0.0000E+00 0.0000

9 0.0028 2.29546E-03 2.1818 2.68646E-03 1.1910 5.50,000+00 0.0USD

10 0.0062 4.98683E-03 2.0026 5.54078E-03 1.1600 0.00000E+00 0.0000

01 0.0130 1.04472E-02 1.7934 1.01338E-02 1.2292 0.S00000E,00 0.0000

.2 0.0178 1.43916E-02 1.7857 1.22652E-02 1.3669 .SOOSOE+00 0.0000

13 0.0173 1.39667E-02 1.8845 1.47971E-02 1.3920 1.O.0S0E+00 0.0000

14 0.0147 1.18675E-02 I.8072 1.75869E-02 1.1396 0.00050E+00 0.0000

15 0.0028 2.27686E-03 3.6085 7.05768E-03 1.3004 U.OOUOE+00 0.0000

16 0.0019 1.57102E-03 4.9306 4.44604E-03 1.5434 0.00000E+00 0.0000

17 0.0031 2.48854E-03 4.6242 3.13351E-03 2.2078 0.000000E00 0.0000

18 0.0041 3.32845E-03 5.0847 3.32257E-03 2.6860 0.00000.E00 0.0000

19 0.0048 3.86190E-03 4.1248 5.22856E-03 1.7409 0.OOOOOE±00 0.0000

20 0.0218 1.76250E-02 1.9493 2.19269E-02 1.0219 0,00000E+00 0.0000

21 0.0122 9.81387E-03 2.8332 9.93820E-03 1.4733 0.OOOOE+00 0.0000

22 0.0293 2.36442E-02 1.8314 2.35717E-02 0.9757 0.OOOOOE+00 0.0000

23 0.1071 8.63764E-02 0.9656 1.02873E-01 0,4780 0.OOOO0E+00 0.0000

24 0.2203 1.77698E-01 0.6344 2.22169E-01 0.3016 0.000000E00 0.0000

25 0.1876 1.51351E-01 0.6628 1.94392E-01 0.28"72 0.00000+E00 0.0000

26 0.2344 1.89104E-01 0.6734 2.42944E-0i 0.2717 0.OOOOOE00 0.0000

27 0.0854 6.88912E-02 1.0923 8.53098E-02 0.5363 0.00000E+00 0.0000

SYSTEM TOiAL - 8.0665E-0i 0.2567 1.002033500 0.0566 0.00000F100 0.0000

ELAPSED TIME 6.70283 MINUTES

RANDOM NUMBER= 6280334620D2
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0.7335 TO
0.7476 TO
0.7617 TO
0.7759 TO
0.7900 TO
0.8042 TO
0.8103 TO
0.8324 TO
0.8466 TO
0.8607 TO
0.8749 TO
0.8890 TO

0.7476
0.7617
0.7759
0. 79800
0.8042
0.8183
0.8324
0.8466
0.8607
0.8749
0.8890
0.9032

0.7335 TO 0.7476
0.7476 TO 0,7617
0.7617 TO 0.77ý59
0.7759 TO 0.7900
0.7900 TO 0.6042
0.8042 TO 0.8163
0.8183 TO 0.0324
0.8324 TO 0.8466
0.8466 TO 0.8607
0.8607 TO 0.8749
0.80749 TO 0.8090
0.8890 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
0.0890 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 0.8383
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
0.8890 TO 0.9032

FREQUENCY FOR GENERATIONS 4 TO 206

S. ..............

FREQUENCY FOR GENERATIONS 55 TO 206

FREQUENCY FOR GENERATIONS 105 TO 206

FREQUENCY FOR GENERATIONS 156 TO 206

CONGRATULATIONS! YOU HAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH KENO V IN 6.70283 MINUTES
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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 23u

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

LWT HFBR DESIGN U3O8-AL FUEL 93 W/o U235 PLATES IN CLOSE & PLATES B FULL PITCH
'MIN BASKET PLATE
27GROUPNDF4 LATTICECELL
URANIUM 1 DE•=3.9912 0.3000 293 92235 94. 92238 6. END
0 1 D•E=3.990 0.0542 293 END
AL 1 DEN=3.990 0.6468 293 END
AL 2 1.0 293.0 END
N20 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
B20 7 1.OE-20 293.0 END
N20 8 1.OE-20 293.0 END
END COMP
SYMMSLABCELL 0.4572 0.053 13 0.127 2 END

READ PARAM RUN=YES PLT-YES RND=2 GEN=206 NPO=800 END PARAM
READ GEOM
UNIT 1
COM= AL PLATE CELL'
CUBOID 2 1 2P3.1250 2?0.127 2P10.0
UNIT 2
COM= HFBR FUEL PLATE CELL 1'
CUBOID 1 .1 2P2.8600 2P0.0265 2Pi0.0
CUBOID 2 1 2P3 1250 2P0.0635 2P10.0
CUBOID 3 1 2P3.1250 2P0.2286 2P10.0
UNIT 3
COM='HFBR FUEL PLATE CELL 2'
CUBOID 1 1 2P2.8600 2P0.0265 2P10.0
CUBOID 2 1 2P3.1250 2P0.0635 2P10.0
CUBOID 3 1 2P3.1250 2P0.2286 2PI0.0
UNIT 4
COM= 'HFBR FUEL PLATE CELL 3'
CUBOID 1 1 2P2.8600 2P0.0265 2P10.0
CUBOID 2 1 2P3.1250 2P0.0635 2P10.0
CUBOID 3 1 2P3.1250 2P0.2286 2P10.0
UNIT 5
COM=NHFBR FUEL PLATE CELL 41
CUNOID 1 1 2P2.8600 2P0.0265 2P10.0
CUBOID 2 1 2P3.1250 2P0.0635 2P10.0
CUBOID 3 1 2P3.1250 2P0.2286 2P10.0
UNIT 6
COM='HFBR FUEL PLATE CELL 5'
CUBOID 1 1 2P2.8600 2P0.0265 2P10.0
CUBOID 2 1 2P3.1250 2P0.0635 2P10.0
CUBOID 3 1 2P3.1250 220.2286 2P10.0
UNIT 7
COM='HFBR FUEL PLATE CELL 6.
CUBOID 1 1 2P2.8600 2P0.0265 2P10.0
CUBOID 2 1 2P3.1250 2P0.0635 2P10.0
CUBOID 3 1 2P3.1250 2P0.2286 2P10.0
UNIT 8
COM='HFBR FUEL PLATE CELL 7'
CUBOID 1 1 2P2.8600 2P0.0265 2P10.0
CUBOID 2 1 2P3.1250 2P0.0635 2P10.0
CUBOID 3 1 2P3.1250 2P0.2286 2210.0
UNIT 81
CUBOID 2 1 2P0.2375 2P4.1 2P10.0
UNIT 83
CUBOID 2 1 2P0.2375 2P4.1 2P10.0
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 2P4.3688 2P4.3688 2P10.0
HOLE 81 -4.1312 0.0 0.0
HOLE 83 4.1312 0.0 0.0
REPLICATE 5 1 2R0.3556 4R0.0 1
UNIT 91
COHME'HFBR FUEL ARRAY 20 PLATES IN 5/16 IN. WEB RIGHT'
ARRAY 1 -3.8935 -4.3688 -10.0
CUBOID 3 1 2P4.3688 2P4.3688 2P10.0
HOLE 81 -4.1312 0.0 0.0
HOLE 83 4.1312 0.0 0.0
REPLICATE 5 1 2R0.3556 4R0.0 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 2P4.3688 2P4.3688 2P10.0
HOLE 81 -4.1312 0.0 0.0
HOLE 83 4.1312 0.0 0.0
REPLICATE 5 1 2R0.3556 4R0.0 1
UNIT 10
COM='HFBR FUEL ARRAY WITH HALF OF 1/4 PLATE ON RIGHT - TOP STACK'
ARRAY 1 -2.3585 -4.3688 -10.0
CUBOID 3 1 2P4.3688 2P4.3688 2P10.0
HOLE 81 -4.1312 0.0 0.0
HOLE 83 4.1312 0.0 0.0
REPLICATE 5 1 0.3048 5RO.0 1
UNIT 101
COM='HFBR FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON RIGHT - BOTTOM STACK'
ARRAY 1 -2.3565 -4.3688 -10.0
CUBOID 3 1 2P4.3688 2P4.3688 2P10.0
HOLE 81 -4.1312 0.0 0.0
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HOLE 83 4.1312 0.0 0.0
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 -3.8935 -4.3688 -10.0
CUBOID 3 1 2P4.3688 2P4.3688 2P10.0
HOLE 81 -4.1312 0.0 0.0
HOLE 83 4.1312 0.0 0.0
REPLICATE 5 1 0.0 0.3048 4R0.0 1
UNIT 111
CON=.HFBR FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON LEFT - BOTTOM STACK'
ARRAY 1 -3.8935 -4.3688 -10.0
CUBOID 3 1 2P4.3688 2P4.3688 2P10.0
HOLE 81 -4.1312 0.0 0.0
HOLE 83 4.1312 0.0 0.0
REPLICATE 5 1 0.0 0.3048 4R0.0 1
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 3R0.3048 0.0 2R0.0 1
UNIT 13
COM-'3 UNIT ARRAY WITH REST OF 5/16 WEB'
ARRAY 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'
ARRAY 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 ASSEMBLIES IN THE LWT'
CYLINDER 3 1 17.0500 2P10.0
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 2P10.0
CYLINDER 6 1 33.4963 2P10.0
CYLINDER 5 1 36.5443 2PI0.0
CYLINDER 8 1 49.2443 2PI0.0
CYLINDER-5 1 49.85390 2P10.0
CUBOID 7 1 4P49.85390 2PI0.0
END GEOM
READ ARRAY
ARA.1 NUX=l NUY=20 NUZ=I FILL 1 8 7 6 12R5 4 3 2 1 END FILL
ARA=2 NUX=2 NUY=I NUZ=I1 FILL 10. 11 END FILL
ARA=3 NUX=3 NUY=l NUZ=I FILL 92 90 91 END FILL
ARA=4 NUX=2 NUY=I NUZ=l FILL 101 111 END FILL
END ARRAY
READ BOUNDS ALL=MIR END BOUNDS
READ PLOT
TTL 'X-Y PLOT OF ASSEMBLY'
NCH=' FCWASPW'
UAX-1.0 VDN=-I.0 NAX=130
XUL=-5.0 YUL=5.0 ZUL=0.0
XLR=5.0 YLR-5.0 ZLR=0.0 END
TTL='X-Y PLOT OF CASK'
UAX=R.0 VDN-1.0 NAX"130
XUL=-65.0 YUL=65.0 ZUL=0.0
XLR865.0 YLR=-65.0 ZLRO.0 END
TTL='X-y PLOT OF BASKET'
UAX=1.0 VDN=-I.0 XAX=130
XUL=-17.0 YUL=17.0 ZUL=0.0
XLR=17.0 YLR=-17.0 ZLR=O.0 END
TTL='X-Z PLOT OF BASKET'
VAX=1.0 WDN=-I.O-.
XUL=0.0 YUL=-5.0 ZUL=l0.0
XLR-0.0 YLR=5.0 ZLR--l.0
END PLOT
END DATA

SECONDARY MODULE 000008 HAS BEEN CALLED.
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PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: CSAS

CREATION DATE: 0308-96-

VOLUME: ENG

LIBRARY: G:\SCALE43\EXE

PRODUCTION CODE: CSAS

VEIRSION: 3.1 - *. -

JOBNAME: SCALE-PC

DATE OF EXECUTION: 07/02/98

TIME OF EXECUTION: 14:41:42
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NAC-LWT Cask SAR
Revision 38
LWT HEBR DESIGN U308-AL FUEL 93 W/o U235 PLATES IN CLOSE & PLATES @ FULL PITCH

-- PROBLEM PARAMETERS --

LIB 27GROUPNDF4 LIBRARY
MxX 8 MIXTURES
DSC 10 COMPOSITION SPECIFICATIONS
IZM 3 MATERIAL ZONES
GE LATTICECELL GIEOMETRY
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 0.3000 VOLUME FRACTION
ROTH 3.9912 SPECIFIED DENSITY
NEL I NO. ELEMENTS
ICE I 0/1MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

92000 1.00 ATOM/MOLECULE
92235 94.000 WNT

- 92238 6.000 WT>
END

SC 0 STANDARD COMPOSITION
MX MIXTURE NO.
VP 0.0542 VOLUME FRACTION
ROTH 3.9900 SPECIFIED DENSITY
NEL I NO. ELEMENTS
ICP I ]/I MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

8016 1.00 ATOM/MOLECULE
END

SC AL STANDARD COMPOSITION
MX I MIXTURE NO.
VF 0.6468 VOLUME FRACTION
ROTH 3.9900 SPECIFIED DENSITY
NEL I 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.
VT 1.0000 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 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

3C AL STANDARD COMPOSITION
MX 4 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 2.7020 THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP 1 0/I MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

13027 1.00 ATOM/MOLECULE
END

SC SS304 STANDARD COMPOSITION
MX 5 MIXTURE NO.
VF 0.0000 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>
25055 2.000 WT>
26304 69.500 WTI
28304 9.500 WT,

END

SC PB STANDARD COMPOSITION
MX 6 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 11.3440 THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP I 0/I MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

82000 1.00 ATOM/MOLECULE
END

November 2007
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SC H20 STANDARD COMPOSITTON
MX " MI XTU]RE NO.
VF 0.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP I 5/1 MIXTURE/COMPOUND
TEMP 293.0 DEC KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

SC H20 STANDARD COMPOSITION
MX a MIXTURE NO.
VF 0.000S VOLUME FRACT1ON
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293,0 DEG KELVIN

0001 2,00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

.... PROBLEM GEOMETRY ....

CTP SYMOMSLABCELL CELL TYPE
PITCH 0.4572 CM CENTER TO CENTER SPACING
FUELOD 0.0530 CM FUEL DIAMETER OR SLAB THICKNESS
MFUEL 1 MIXTURE NO. OF FUEL
MMOD 3MIXTURE NO, OF MODERATOR
CLADOD 0.1270 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

I i
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LWT HFBR DESIGN U30-AL FUEL 93 W/O U235 PLATED IN CLOSE & PLATES @ FULL PITCH

... DATA LIBRARY INFORMATION - ......

UNIT VOLUME
NUMBER DATA SET NAME NAME UNIT FUNCTION ÷

89 G:\scale43\DATALIB\FT89F001 STANDARD COMPOSITION LIBRARY

82 G:\scaae43\DATALIB\FT82F00D CROSS SECTION LIBRARY

11 G:\SHARED\cBD\mtr35\hacxIm-_I 355\FTDDF001 SHORT CROSS SECTION LIBRARY

90 G:\SHARED\cxI.\mtr35\hacxlm_ 94 355\FTR0F001 INPUT DATA DIRECT ACCESS

STANDARD COMPOSITION LIBRARY DATA

UNIT NUMBER : 89

DATASET NAME : G:\scale43\DATALIB\FT89F00S

LIBRARY TITLE: SCALE-A STANDARD COMPOSITION LIBRARY

* 63? STANDARD COMPOSITIONS, 490 NUCLIDE*
90 ELEMENTS WITH? VARIABLE ISOTOPIC DISTRBUTIONS.

* CREATION DATE: 6/30/95

CROSS SECTION LIBRARY DATA

UNIT NUMBER- : .82

DATASET NAME : G:\scaBe43\DATALIB\FT82F001

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

* COMPILED FOR NRC 1/27/H9
+ LAST UPDATED 08/12/94

L.M.PETRIE ORNL
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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\EXE

PRODUCTION CODE: KENOVA

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 07/02/9.

TIME OF EXECUTION: 14:47:53
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NUMERIC PARAMETERS ......

TME MAXIMUM PROBLEM TIME (CIN) 30.00

444 ETA TIME PER GENERATION (MIN) 0.50

*"GEM NUMBER OF GENERATIONS 206

NPG NUMBER PER GENERATION NBo

.4* NSK NUMBER OF GENERATIONS TO BE SKIPPED 3

4' NBEG BEGINNING GENERATION NUMBER I

RES GENERATIONS BETWEEN CHECKP6INTS 0

4 XID NUMBER OF EXTRA I-D CROSS SECTIONS 1

NBK NEUTRON BANK SIZE 825

SXN EXTRA POSITIONS IN NEUTRON RANK 0

NFB FISSION BANK SIZE 800

XFB EXTRA POSITIONS IN FISSION BANK 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000 44

WTH WEIGHT HIGH FOR SPLITTING 3.0000

WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

44 .RNO STARTING RANDOM NUMBER 2

NB8 NUMBER OF D.A. BLOCKS ON UNIT 8 200 4.4

NEN 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 4.4
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-... LOGICAL PARAMETERS -

RUN

FLX

SMU

MKU

CKU

FMU

MKH

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 CUFACTOR K-EFF BY UNIT NUMNER

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

FUN

NUB

MKP

CKP

FMP

MKA

CKA

FKA

HAL

FAR

GAS

PAY,

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 N-EFF BY ARRAY NUMBER

PRINT ISS 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

YES

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 PARAMETER DATA .......

. ......• - ... DATA READING COMPLETED -.... .--- '
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............ .......

............- ... ý I... ý ........... C,
UNIT

NUMBER

XSC 14

ALP 79

WTS BO

SKT 16

BIN 95

RST 95

LIB 4

9

10

DATA SET NAME

G:\SHARED\cxl\mtr35\hacxlm_ 94_355\FT14FOP1

G:\scale43\DATALIB\FT79FO01

G:\scalel3\DATALIB\FT7OFO01

UNKNOWN

G:\SHARED\cxl\mtr35\hacxlm_94-355\FT95F001

G:\SPARED\cxl\mtr35\hacxlmr94 355\FT95FOS1

G:\SIIARED\cxl\mtr35\hacxm_ 94-355\FT04FO0S

G:\SIIARED\cxl\mtr35\hacxlmn94355\FTS9F001

UNKNOWN

UNKNOWN

VOLUME
NAME UNIT FUNCTION

MIXED CROSS SECTIONS

INPUT ALBEDOS

INPUT WETGHTS

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 4

t4
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MIXING TABLE

NUMBER OF SCATTERING ANGLES ý 2
CROSS SECTION MESSAGE THRESHOLD =3.06-05

MIXTURE =
NUCIT DE
100801 N

08/12/94
1013027

00/12/94
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
4013027

08/12/94

MIXTURE -

NUCLI BE
5024304

08/12/94
502505

08/12/94
502(304

08/12/P4
5028304

08/12/94

MIXTURE
NUCLIDE
6082000

08/12/94

MIXTURE
NUCLIDE
7001001

08/12/94
7008016

08/12/94

MIXTURE =
NUCLIDE
8001001

0a/52/94
8008016

08/12/94

ATOM-DENS.
8.1443BE-03

5.760OSE-02

2.88373E-03

1.81743E-04

DENSITY(G/CC)
BGT. FRAC.

5.41402E-02

6.46096E-01

2.81770E-01

1.798580-02

3.9943
ZA

8016

13027

92235

92238

AWT
15.9904

26.9818

235.0441

238.0510

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

6.03066E-02 1.000OF.O00 13027 26.9818

3
ATOM-DENS.

6.676926-02

3.33846E-02

DENSITY(G/CC)
WGT, FRAC.

1.11927E-01

8.88074E-01

0.99817
ZA AWT
1008 1.0077

8016 15.9904

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

6.03066E-02 1.000006t00 13027 26.9818

5
ATOM-DENS.

1.74286E-02

1.73633E-03

5.93579E-02

7.72070E-03

DENSITY(G/CC)
WGT. FRAC.

1.900OOE-01

1.99999E-02

6.9500E-01.

9.50001E-02

= 7.9200
ZA AWT

24000 51.9957

25055 54.9379

26000 55.8447

28000 58.6872

NUCLIDE TITLE
OXYGEN-16 ENDF/B-TV MAT 1276

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 208 UP 040375(5)

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

OXYGEN-16 ENDF/BIV 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)'

MANGANESE-55 ENDF/B-IV MAT 1197

FE 1192 WT SS-304(1/EST) P-3 293K SP=5t4(42375)'

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

NUCLIDE TITLE
PB 1288 218NGP 042375 P-3 293K

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THRMI002

OXYGEN-16 ENDF/B-IV MAT 1276

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

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

3.29690E-02 1.000OE400 82000 207.2100

ATOM-DENS.
6 .67692E-22

3.33846E-22

8
ATOM-DENS.

6.67692E-22

3.33846E-22

DENSITY(G/CC)
WGT. FNAC.

1.11927E-01

8.88073E-01

DENSITY(G/CC)
WGT, MRAC.

1,11927E-01

8.86073E-01

= 0.99817E-20
ZA AWT

1001 1.0077

8016 15.9904

= 0.99817E-20
ZA AWT.
I001 1.0077

8016 15,9904

3001001
7001001
8001001
1008016
3006016
7008016
8008016
1013027
2013027
4013027
0024304
5025055
5026304
5028304
6082000
1092235
1092238

HYDROGEN ENDF/B-IV MAT 1269/THRM]O02
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
HYDROGEN ENDF/B-IV MAT 1269/TNRM1002
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-I6 ENDF/B-IV MAT 1276
OXYGEN-I6 ENDF/B-IV MAT 1276

AL-27 1193 218 GP 040375(5)
AL-27 1193 218 GP 040375(5)
AL-27 1193 210 GP 040375(5)
CR 1191 WT SS-304(1/EST) P-3 293K SP=5+4(42375)1

MANGANESE-55 ENDF/B-IV MAT 1897
FE 1192 WT SS-304(1/EST) P-3 293K SP=5t4(42375)'
NI 1190 WT SO-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

UPDATED 10/12/94
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 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94

KENO MESSAGE NUMBER K5-222

KENO MESSAGE NUMBER K05222

KENO MESSAGE NUMBER K5-222

NAC International

1 TRANSFERS FOR MIXTURE 3 WERE CORRECTED FOR BAD MOMENTS.

1 TRANSFERS FOR MIXTURE 7 WERE CORRECTED FOR BAD MOMENTS.

I TRANSFERS FOR MIXTURE 8 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 10i8
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. . . . . . .. .ADDITIONAL INFORMATION

NUMBER OF ENERGY GROUPS 27 USE LATTICE GEOMETRY

NO. OF FISSION SPECTRUM SOURCE GROUP S

NO. OF SCATTERING ANGLES IN XSECS 2

ENTRIES/NEUTRON IN THE NEUTRON BANK 24

ENTRIES/NEUTRON IN THE FISSION BANK 17

NUMBER OF MIXTURES USED 7

NUMBER OF BIAS ID'S USED I

NUMBER OF DIFFERENTIAL ALBEDOS USED 0

TOTAL INPUT GEOMETRY REGIONS 58

NUMBER OF GEOMETRY REGIONS USED N8

LARGEST GEOMETRY UNIT NUMBER ill

LARGEST ARRAY NUMBER 4

GLOBAL ARRAY NUMBER

NUMBER OF UNITS IN THE GLOBAL X SIR.

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 +*

YES

YES N ..

17 *

YEN *

4,,,

2 ..

+X BOUNDARY CONDITION ". MIR -X BOUNDARY CONDITION MIS +

***-*Y BOUNDARY CONDITION MIR -Y BOUNDARY CONDITION MIR

* Z BOUNDARY CONDITION MIR -Z BOUNDARY CONDITION MI"
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... SPACE AND SUPERGROUP INFORMATION ......

100000 WORDS IS THE TOTAL SPACE AVAILABLE.

37327 WORDS WERE USED FOR NON-SUPERGROUP STORAGE.

* 62673 WORDS OF STORAGE ARE AVAILABLE FOR SUPERGROUPED DATA.

99750 WORDS OF STORAGE ARE AVAILABLE FOR CONSTRUCTING THE SUPERGROUPS.

62613 WORDS OF STORAGE ARE AVAILABLE TO EACH SUPERGROUP.

958 WORDS ARE HEEDED 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.

48288 WORDS OF STORAGE WILL BE USED TO RUN THIS PROBLEM.

* STARTING ENDING XSEC ALBEDG TOTAL
" SUPERGROUP GROUP GROUP LENGTH LENGTH LENGTH

1 1 27 2124 0 10764

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

ARRAY UNITS IN UNITS IN UNITS IN NESTING
NUMBER X DIR. Y DIR. Z DIR. LEVEL

1 1 20 1 2

2 2 1 1 1

3. 3 1 1 1

4 2 1 1 1

........ 0 IO'S WERE USED LOADING THE DATA ......
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MEDIA BIAS
NUM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM iREGION

UNIT I

AL PLATE CELL

3 CUBOID 2 1 +5 = 3.1250) -X -3.1250 Y0 = 0.12700 -Y =-0.12700 +Z = 10.000 -Z = -10.000

----- UNIT 2

HFBR FUEL PLATE CELL 1

I CUBOID 1

2 CUBOID 2

3 CUBOID 3

HFBR FUEL PLATE CELL 2

I CUBOID 1

2 CUBOID 2

3 CUBOID 3

HFBR FUEL PLATE CELL 3

1 CUBOID 1

2 CUBOID 2

3 CUBOID 3

HFBR FUEL. PLATE CELL 4

1 CUBOID 1

2 CUBOID 2

3 CUBOID 3

1

I

I"

*X

+x

= 2.8600

= 3.1250

3.1250

-X =

-X =

-X =

-2. 860

-3.1250

-3.1250

= 2.65000E-02

= 6.35010-0-2

= 0.22060)

-Y =-2.650000.-02 +Z

-Y .- Ef.350000-02 -+Z

-Y -- 0.22860 +Z

10.000

10.000

10.000

-Z = -10.000

-Z = -10.000

-Z = -10.000

----- UNIT 3 -----

i

1

1

=2.48600

= 3.1250

3.1250

-X

-X =

-X =

-2.8600

-3.1250

-3.1250

=6.35001)0-02

0.22860

-Y =-2.6)000E-02 +Z

-Y =-6.35000E-02 iZ

-Y =-0.22860 +z

10.000

10.000

10.000

-Z = -10.000

-Z = -10.000

-Z = -10.000

----- UNIT

.1
2.8600

3.1250

3.1250

-X

-X =

-X =

-2.8600

-3.1250

-3.1250

="2.65000E-02 -Y =-2.46000E-02 +Z

= 6.35000E-02 -Y =-4.35000E-02 +Z

= 0.22860 -Y =-0.22z60 +0

10.,00

10.000

10.000

-0 = -10.000

-Z = -10.000

-Z = -10.000

----- UNIT 5 ---

i

1

1

2.4600

3.1250

3.1250

-X =

-X =

-X

-2.8600

-3.1250

-3.1250

= 2.65000E-02 -Y =-2.65000E-02 +Z =

= 6.35000E-02 -Y =-6,35000E-02 +Z =

=0.22060 -Y =-0.22860 +Z =

10.000

10.000

10.000

-Z -10.000

-Z = -10.000

-Z = -10.000
I 

,i

0
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MEDIA BIAS
NUM 1D

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

----- UNIT 6

HFBR FUEL PLATE CELL 5

1 CUBOID I

2 CUBOID 2

3 CUBOID 3

HFBR FUEL PLATE CELL 6

1 CUBOiD 1

2 CUBOIOD 2

3 CUBOTD 3

HFBR FUEL PLATE CELL 7

1 CUBOID 1

2 CUBOID 2

3 CUBOID 3

I
]

1

+X

-X =

-,X=

2.860C

3.1250

3.1250

-X = -2.8600

-X -3.1250

-X = -3.1250

iY 2.65000E-02 -Y -- 2.R5000E-02 4Z

±Y 6.35000E-02 -Y =-6.325000E-02 ±Z

+Y = 0.22860 -Y -0.22860 +Z

10.o000

10.000

10.000

-Z

-Z =

-10.000

-10.000

-10.000

----- UNIT 7

1

l

1

+X 2.8600

+X .3.1250

+X = 3.1250

-x = -2.8600

-x = -3.1250

-x = -3.1250

,Y = 2.65000E-02 -Y =-2.6500SE-02 +Z

-Y = 6.35000E-02 -Y =-6.500006-02 ±Z

+Y = 0.22860 -Y -- 0.22860 +Z

10.000

10.000

10.000

-Z = -10.000

-Z = -10.000

-Z = -10.000

----- UNIT 8 -----

1

1

I

+X = 2.8600

+X = 3.1250

+X 3.1250

-X = -2.8600

-X = -3.1250

-X - -3.1250

+Y = 2.65000E-02 -Y =-2.65000E-02

+Y = 6.35000E-02 -Y =-6.35000E-02

+Y - 0.22860 -Y =-0.22860

HFBR FUEL ARRAY WITH HALF OF

I ARRAY NUMBER 1

2 CUBOID 3 1

.HOLE NUMBER 7

HOLE NUMBER 8

3 CUBOID 5 1

NAC International

----- UNIT 10 EXTERNAL TO LATTICE 1

i/4 PLATE ON RIGHT - TOP STACK

+x = 3.8935 -X = -2.3565 +Y = 4.3688 -Y = -4.3

+X = 4.3688 -X = -4.3688 ±y " 4.3688 -Y " -4.3

AT X = -4.1312 0 0.00000 Z = 0.00000 IS UNIT N0

AT X = 4.1312 Y = 0.00000 Z = 0.00000 IS UNIT N

+X = 4.6736 -X = -4.3688 tY = 4.3688 -Y = -4.3

+Z = 10.000

4Z = 10.000

+Z = 10.000

-Z = 10.000

+Z - 10.000

81

83

4Z = 10.000

-Z -

-Z -

-Z -

-10.000

-10.000

-10.000

688

688

UMBER

UMBER

688

-Z = -10.000

-Z = -10.000

-Z = -10.000
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MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
NUM IDREGION

HFR FUEL WITH HALF

i ARRAY NUMBER

2 CUBOID

HOLE NUMBER

HOLE NUMBER

3 CUBOID

OF 1/4

1

3 1

11

12

51

UNIT 11 EXTERNAL

IN. PLATE ON LEFT TOP STACK

-X = 2.3565 -X = -3.8935 +Y =

+X = 4.3688 -X = -4.368H +Y =

AT X = -4.1312 Y = 0.00000 Z =

AT X = 4.1312 Y = 0.00000 Z =

+X = 4.3688 -X = -4.6736 tY =

TO LATTICE I -----

4 .3688

4. 3688

0,00000

0.00000

4.368B

-Y

-Y

is

is

-Y

= -4.3688

- -4.3688

UNIT NUMBER

UNIT NUMBER

= -4.3688

+Z = 10.000

+Z = 10.000

81

83

+Z = 10.000

-Z = -10.000

-Z = -10.000

-Z - -10.000

----- UNIT 12 EXTERNAL TO LATTICE 2 -----

2 UNIT ARIRAY WITH 0.120 IN. PLATE ON TOP AND SIDES

-I ARRAY NUMBER 2 +X 8 9.0420 -X -9.0428 +Y = 4.3688 -Y = -4.36R8 ÷Z = 10.000 -Z = -10.000

2 CUBOID 5 1 +X = 9.3468 -X = -9.3476 4Y - 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

1 ARRAY NUMBER 3 +X = 14.173

2 CUBOID 5 1 tX = 14.528

-X = -14.174 Y = 4.3688 -Y = -4.3688 +Z = 10.000 -Z = -10.000

-X = -14.529 +Y = 5.0800 -Y = -5.0800 +1Z = 10.000 -Z = -10.000

----- UNIT 14 EXTI

2 UNIT ARRAY WITH 0.120 IN. PLATE ON BOTTOM AND SIDES

I ARRAY NUMBER 4 +X = 9.0420 -X = -9.0428

2 CUBOID 5 1 +X = 9.346B -X = -9.3476

ERNAL TO LATTICE 4 -----

+Y = 4.3688 -Y = -4.3688 4z = 10.000 -Z = -10.000

+Y = 4.3688 -Y = -4.6736 +Z = 10.000 -Z = -10.000

a
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MEDIA BIAS
NUM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

....... -- GLOBAL ...
----- UNIT 5 .

7 HFBR ASSEMBLIES IN THE LWT

I CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CUBOID

1 CUBOID

1 CUBOID

3 1 RADIUS = 17.050

15

16

17

5

6

5

8

5

7

i
4

1

1

l

1

AT X = 0,0000O

AT X = 0.00000

AT X = 0.00000

RADIUS = 18.891

RADIUS = 33.496

RADIUS = 36.544

RADIUS = 49.244

RADIUS = 49.854

,X = 49.854

IZ =

y =

y0 =

+0

+Z=

-X=

10.000

9.4489

0.00000

-9.4489

]O.000

10.000

10.000

10.000

10.000

-49.854

-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 = 49.854

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

X O 0.00000

12

13

14

x = o.00000

X = 0.00000

X = 0.00000

X = 0.00000

X = 0.00000

Y ý 0.00000

Y

Y

Y

Y

O.00000

0.00000

0.00000

0.00000

J. 10000

-Y = -49.854 +Z = 10.000 -Z = -10.000

----- UNIT 81

2 1 +X = 0.23750 -X =-0.23750 'Y = 4.1000

----- UNIT 83

2 1 +X = 0.23750 -X =-0.23750 +Y = 4.1000

-Y = -4.1000 +Z = 10.000

-Y = -4.1000 4Z = 10.000

-Z = -10.000

-Z = -10.000

UNIT 90 EXTERNAL TO LATTICE I -----

HFBR FUEL ARRAY 20

1 ARRAY NUMBER

2 CUBOID

14OLE NUMBER

HOLE NUMBER

3 CUBOI D

PLATES IN 5/16

1 X

3 1 iX

1 AT X

2 AT X

5 1 'x

IN. WEB CENTE!

= 3.1250

= 4.3688

= -4.1312

4.1312

4.7244

-X = -3.1250

-X -4.3680

Y =0.00000

Y 0.00000

-X -4.7244

iY

+Y

0

Z
ZY

= 4.3688

= 4.3088

= 0.00000

= 0.00000

= 4.3688

-Y = -4.3688

-Y = -4.3688

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -4.3688

,Z 10.000

AZ = 10.000

81

83

+Z = 10.000

-Z = -10.000

-Z = -10.000

-Z = -10.000
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MEDIA BIAS
NUM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM (.
REGION

HFBR IUEL ARRAY 20 PLATES

1 ARRAY NUMBER 1

2 CUBOID 3 1

HOLE NUMBER .. 3

HOLE NUMBER 4

3 CUBOID 5 1

----- UNIT 91 EXTERNAL TO LATTICE I -----

IN 5/16 IN. WEB RIGHT

0X - 2.3565 -X - -3.8935 "Y = 4.3688 -Y -4.3688

,X = 4.3688 -X = -4.3688 +Y - 4.3688 -Y - -4.3688

AT X = -4.1312 Y = 0.00000 Z = 0.00000 IS UNIT NUMBER

AT X = 4.1312 Y = 0.00000 Z = 0.00000 IS UNIT NUMBER

+X = 4.7244 -X - -4.7244 AY = 4.3688 -Y - -4.3688

,Z

01

83

+Z =

10.000

10.000

10.00S

-Z - -10.000

-Z - -10.000

-Z = -i0.00

----- UNIT 92 EXTERNAL TO LATTICE 1

HFBR FUEL ARRAY 20 PLATES IN 5/16 IN. WEB LEFT

1 ARRAY NUMBER I t:X = 3.8935 -X = -2.3565 .. =Y = 4.3688 -Y = -4.3688

2 CUBOD 3 1 +X = 4.3688 -X = -4.3688 tY = 4.3688 -Y - -4.3688

HOLE NUMBER 5 AT X = -4.1312 Y = 0.00000 Z = 0.00000 IS UNIT NUMBER

HOLE NUMBER 6 AT X = 4.1312 Y = 0.00000 Z = 0.00000 IS UNIT NUMBER

3 CUBOID 5 1 +X = 4.7244 -X = -4.7244 +Y = 4.3688 -Y = -4.3688

+0Z =

81

83

+Z1 =

10.000

10.000

10.000

-Z -10.000

-Z -10.000

-Z -10.000

HFBR FUEL ARRAY WITH HALF OF 1/4 IN.

I ARRAY NUMBER

2 CUBOID

BOLE NUMBER

HOLE NUMBER

3 CUBOID

1

3 .1

9

05 1

ýX =

+X =

AT X =

AT X =

+X =

OF 1/4 UN.

*x =

+X =

AT X

AT X

UNIT 101 EXTERNAL TO LATTICE I ----

PLATE ON RIGHT - BOTTOM STACK

3.8935 -X -2.3565 +Y = 4.3688 -Y = -4.3

4.3688 -X = -4.3688 +Y - 4.3688 -Y = -4.3

-4.1312 Y = 0.00000 Z = 0.00000 IS UNIT N

4.1312 Y 0.00000 Z = 0.00000 IS UNIT N

4.6736 -X = -4.3688 +Y = 4.3688 -Y = -4.3

UNIT Ill EXTERNAL TO LATTICE I

PLATE ON LEFT - BOTTOM STACK

2.3565 -X = -3.8935 +Y = 4.3688 -Y = -4.3

4.3688 -X -4.3688 AY = 4.3688 -Y = -4.3

-4.1312 Y 0.00000 V =0.00000 IS UNIT N

4.1312 Y = 0.00001 7 1 Q.00000 IS UNIT N!

688

688

UMBER

UMBER

688

688

688

UMBER

110MBER

+Z =

Az =

81

83

-.z =

+z

iz =

01

B3

I0.000

10.000

10.000

10.000

10.000

-Z = -10.000

-Z -10.000

-Z -1O.0OO

-Z -10.000

-Z = -10.000

NFBR FUEL ARRAY WITH HALF

I ARRAY NUMBER 1

2 CUBOID .3 1

HOLE NUMBER 13

HOLE NUMBER 0 4

C,

3 CUBOID 5 1 +X = 4.3688 -X = -4.6736 +Y 4.3688 -Y = -4.3688 +Z = 10.000 -Z = -10.000

ional 6.6.3-56
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UNIT ORIENTATION DESCRIPTION FOR ARRAY -

Z LAYER 1, X COLUMN 1 TO I LEFT TO RIGHT Y ROW 1 TO 20 BOTTOM TO TOP

1

2

3

4

5

S

S

S

5

7

B

---- UNIT ORIENTATION DESCRIPTION FOR ARRAY 2 ----

ZLAYER I, N COLUMN I TO 2 LEFT TO RIONT Y ROW 1 TO I BOTTOM TO 'lOP

12 11

Z LAYER

92 90 91

Z LAYER

101 111

UNIT ORIENTATION DESCRIPTION FOR ARRAY 3

1, X COLUMN I TO 3 LEFT TO RIGHT Y ROW I TO 1 BOTTOM TO TOP

--- UNIT ORIENTATION DESCRIPTION FOR ARRAY 4

I, X COLUMN 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

I 1

2 1 2
2 3
3 4

3 I 5
2 6
3 7

4 I a
2 9
3 10

1 II

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 VOLUMES -

12 1 46
2 47

SURROUNDING GEOMETRY VOLUMES -

13 1 48
2 49

SURROUNDING GEOMETRY VOLUMES -

14 1 55

2 51

15 1 52
2 53
3 54
4 55
5 56
6 57
7 58

11 23

83 1 24

SURROUNDING GEOMETRY VOLUMES -

90 1 25
2 26
3 27

VOLUME

3.17500E+01 CMN3

6.06320E+00 CM**3
9.8118R0E±U CM**3
4.12750E+01 CMO'3

6.06320E+00 CM**3
9.81180E+00 CM'*3
4.12750Et01 CM'3

6.06320EE00 CM''3
9.81180E+00 CM*:3
4.12750E+03 CM

t
'3

6.06320E.00 CM'3
9.81180l+00 CM'*3
4.12750E.01 CM**3

6.06320EE00 CM*3
9.81180EE+E00 CM3
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.601 CM*3

GEOMETRY REGION

1.09220E+03 CM*'3
2.78913E+02 CM''3
5,32644E,01 CM**3

GEOMETRY REGION

1.09220E403 CM*÷3
2.78913E+02 CM**3
5.32644E+01 CM*3

GEOMETRY REGION

3.160366+03 CM'*3
2.20490E+02 CM*'3

GEOMETRY REGION

4.95359E+03 CN*-3
9.50914E.02 CMO3

GEOMETRY REGION

3.16C3RE403 CM÷-3
2.20490E+02 CM''3

5.59918E+03 CM**3
4.15H13E+03 CM':3
4.80740EE04 CM '3
1.34136E-04 CM:'3
6.84563E+04 CM'*3
3.79567E403 CM**3
4.26699Eý04 CM'*3

7.79000E*01 CM÷'3

7.790006+01 CM'3

GEOMETRY REGION

1.09220E,03 CM*'3
2.78913E+02 CM''3
1.24284E402 CMOW3

GEOMETRY REGION

1.09225Ei03 CM''3
2.78913E:02 CM' *3
1.24284E+02 CMF.3

GEOMETRY REGION

1.09220E+03 CM**3
2.7H913E+02 CMOW3
1.242R4E402 CM**3

GEOMETRY REGION

1.09220E+03 CM'3
2.78913E+02 .M:*3
5.32644E+01 CM''3

GEOMETRY REGION

CUMULATIVE
VOLUME

3.17500E+01.CMM'3

E.06320E+00 CM*'3
1.58750E:01 CM*÷3
1.71500E+01 CM' 3

6.06320E:00 CM-*3
1.58750E-01 CM*3
5.71500E0 1 CM'-3

6.06320E500 CM-'3
1.58750E.01 CM0:13
5.71500E+01 CM* 3

6.06320E1+00 CMO*3
1.58750E,01 CMO'3
5.71500E+S1 CM**3

6.06320E+00 CM*'3
1.58750E+01 CMO*3--
5.71500E'01 CM''3

6.0U320ER00 CM'-3
I.5"750E±01 CM''3
5.71500E-01 CM''3

6.06320E+00 CM''3
1.58750E+01 CM''3
5.71500E-t0I CM-M'3

34 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.09220Ef03 CMG'3
1.52691E:03 CM'S3
1.5801SE+03 CMO3

40 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.E9220E+0'3 CM'*3
1.52691E03 CN''3
1.58018E+03 CM**3

46 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.16036E+03 CM'*3
3.38085E+03 CM**3

41 IS AN ARRAY PLACEMENT BOUNDARY REGION

4.95359E603 CO''3
5.90450E+03 CM'*3

50 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.16036E!03 CM''3
3.38085E÷03 CM''3

1.82654E+04 CM''3
2.24235E604 CM''3
7.04975E,04 CM''3
8.39110E.04 CMO'3
I.52367F+05 CM**3
1.56163E+05 CM''3
1.98833E605 CM-'3

7.79000E401 CMO'3

7.79000E+01 CM'3

25 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.09220E-03 CM''3
1.52691E-03 CM'*3
_1.65120E03 CM''3

28 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.09220E,03 CM"3
1.52691E+03 CM''3
1.65120E103 CM''3

31 IS AN ARRAY PLACEMENT 1OUNDARY REGION

1.09220E+03 CMO'3
1.52691E+03 CM''3
1.65120E+03 CM''3

37 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.09220E603 CM''3
1.52691E+03 CM'*3
1.58018E+03 CM''3

43 IS AN ARRAY PLACEMENT BOUNDARY REGION

1 0

SURROUNDING GEOMETRY VOLUMES

91 1 28
2 29
3 30

SURROUNDING GEOMETRY VOLUMES

92 1 31
2 32
3 33

SURROUNDING GEOMETRY VOLUMES

101 1 37
2 38
3 39

SURROUNDING GEOMETRY VOLUMES

0
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2

3

43
04
45

1.09220F+03 CM043
2.78913E+02 CM''3
5.32644E+01 CM 3

1.09220E+03 CM*'3
1.52691E+03 CM''3
1.58018E+03 CM*'3

UNIT USES

1 1]4

REGION MIl

2 7 1
2
3

3 7 1

2

3

S 84 2

2

3

6 7 1
2

37 7 1
2

310 1
2
3

10 1 1,

11

12

13

14

2
3

2
2
3

2
2

2

3

3

4
5
6
7

2
3

1
2
3

1
2
3

1
2

2
3

0TURE TOTAL VOLUME

2 4.44500E+02 CM''3

1 4.24424C+01 CM*'3
2 6.868265+01 CM:'3
3 2.88925E+02 CM*'3

1 4.24424E501OCMS3
2 6.86826E+01 CM*3
3 2.88925E+02 CW-'3

4.24424E+01 CM''3
2 6.866826E+01 CM3
3 2.88925E502 CM**3

1 5.09309E502 CM''3
2 8.24191E+02 CM''3
3 3.46710E+03 CM P3

1 4.24424E+01 CM''3
2 6.86826E+01 CM-V3
3 2.88925E+02 CM'*3

1 4.244245+01 CM'3
2 6.86826E+01 CM* 3
3 2.88925E+02 CM4'3

1 4.24424E+01 CM''3
2 6.86826E+01 CMO'3
3 2.88925E+02 CM''3

1.09220E403 CM**3
3 2.78913E+02 CMW'3
5 5.326445+01 CM*'3

1.082205.03 CQ'3
3 2.78913E502 CM*'3
5 5.32644E+01 CM'*3

3.16036E+03 CM**3
5 2.20490E+02 CM''3

4.95359E503 CM''3
5 9.50914E502 CMW3

3.16036E+03 CM-3
a 2.204905E02 CM-*3

3 5.59918E+03 CM1'3
5 4.158133E03 CM**3
6 4.807405+04 CM**3

1.34136E404 CM 3
8 6.84563E+04 CM*'3
5 3.79567E503 CM''3
7 4.26699E504 CM'*3

5.45300E*02 CM'*3

2 5.45300E+02 CM''3

1.09220E503 CM''3
3 2.78913E+02 CM -3
5 1.24284E+02 CM*_'3

1.09220E503 CM''3
3 2.7891'E502 CM''3
a 1.24284E502 CM''3

1.09220EI03 CM''3
3 2.78913E+02 CM1-3
5 1.24284E502 CM0- 3

1.09220E+03 CM-*3
3 2.78913E+02 CM+*3
5 5.326 4E+01 CM+'3

1.09220E+03 CM''3
3 2.78913E+02 CM'*3
5 5.32644E501 CM**3

81

83

90

91

92

101

11

'7

°7

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

1 7.63963E+02 CM''3
2 2.77139E503 CM'-3
3 1.27522E+04 CM 1 3
5 2.33452E+04 CM-3
6 4.80740E+04 CM**3
7 4.26699E+04 CM'*3
8 6.845635+04 CM''3

MASS (G)
3.05153E403
7.48828E+03
1.27289E504
1.84894E+05
5.45351E+05
4.25919E-16
6.83311E-16
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BIASING INFORMATIONM

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

0

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

........ 0.0201'7 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:
,X= 4.98539E*01 -X=-i4.98539E10l +Y= 4.98539E+01 -Y=-4.98539E+0l +Z= 1.00000E+01 -Z=-I.00000E+01

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNED OFF

0.38617 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.40533 MINUTES.

GENERJTION
GENERATION K-EIFECTIVE

KENO MESSAGE NUMBER K-112
1 6.6 73 E 01
2 9.0710]9-01

KEND MESSAGE NUMBER'K -1-2
3 0.'"'(OF-01
4 9 Ff1141-01

5 9. 224q1- 01
0 8. 7'ýE"- 01
7 86987, E-01

8 9.117CE-01
9 8.9t_ . E-10 01

'1 F 'XF0

i2 9.0•C21- E-01
9.0 4E11-01

14 E.42&02[-011
S 41479E-01

16 8.6F97- F01
i7 _.313 E-D
18 .9,22 (S- 0
I9 20' 11-01

20 f2 E*20 1-01
21 8.2 ,CE - 01
22 9.$S92F4-F01
23 9. (, E-L 01
24 -147IfE01

25 .9 f 9E-01
26 9.So0nIE- 01
27 1.. f7597E-0 I
28 P.40 SF6'-01
29 9.98-0
30 9.0139LE-01
31 19-0 01
32 9. 92 -0
33 160.62,F-01

34 8.941CE-01
35 H 92"if Q-01
3C 8H901C 3-01
37 8.713IFE-01
38 9,119fE-"1 01
39 9.' - 01
40 0.9c 7 E-01
41 8.7"5l'E-01
42 S. 0:(71 -0 i
43 8.90024E-01
44 9.25132E- 01
45 6.42242E-01
46 9. 37,250E0 1
47 8.611761-01
48 9. 01197E-I
49 8 .7237E-01
00 H.9199 E-01
0 .6.9190 E-01
02 9.4782 E-01
53 9.148' -E-01
54 9.0257IE-01
55 9 .3, 3'F -01
56 8.624"19E-01
57 0.7E211F-01
5H 9.29']E 0I
59 9.52860E-01
60 9.43471E-0I
61 8.91191f-01
62 9.24170E-01
63 6.908H1E-01
64 8.441ý3E-01
65 9.192ý00E-01
66 R.68379E-0I
67 8.64434E-0I
6B l.77680E-0I
69 9.24317E-01
70 9.11875E-01
71 9.00279E-01
72 9.37509E-01
73 8.71049E-01
74 8.95931E-01
75 8.91774E-01
76 9.07902E-02
77 R.00078E-01
78 9.26636E-01

79 9.14409E-01
80 8.93065E-01
81 9.39654E-01
82 8.68HO0E-01

NAC International

ELAPSED TIME
MINUTES

WARNING....ONLY
4.39500E-01
4.725000-01

WARNING . ONLY
(.05023E-01
6.34730E-01
1. 9900E0-01
1. 0115005-01

6.3450RE-01

-6.99500E-01

7.300ROE-01
7.C2CE7E-01I
7.96'17E-01

H. 9'0'E-01

9.55•$E-01

F19, E0

S.051_ ER00
1.08 9%3E+00

1.I11-3E+00
1.14900E100
1.1S100E-00
I .2173001+00
1.24500E+00
1.277000+00
1.31000E+00
0.740177EI00
1.3713,fE00

1.40437KEO00
0. 43133EH00

1.50233E200
1.124 320+00

1.56733E+00
1.10117E,300
1.613217ES00
1. 7217E10R

1.79317E+00' , "I7E.4O00
1. 7(9 32 1300
1.79033E +00
1. 26321+00
1.L013 2+00
1.119100+00
1.922'0E+00
I .951101+00
I . 914. 0 f-tOO1.9ý650E,00
2.01950E+00
2.05 7E1+00
2.082070+00
2. 11167E+00
2.14717KE00
2.18017E+00
2.213050E+00
2.24017'1*00
2.-7(67E100
2.30700E1 00
2.238002E+00
2.371000K-OR
2.40300E+00
2.4 3517E.00
2.48001E400
2.50017E*00
2.532170*00
2.5C50*E+00
2.59800E+00
2.630001+00
2.66300E.00
2.69417E+00
2.72533E00
2.75817EK00
2. 79033EKOO
2.82317E4 00
2.85533F+00
2.88817E000
2.91933E.00
2.9133E+ 00
2.98250E+00
3.01550E+00
3.04933E+00

AVEPIJCE
K-EFFECTIVE

770 INDEPENDENT
1.0O0000F00
1 00(00t00

773 INDOEPNDENT
H.541'0I-01

8 "II 1 01
.•$ "1-E 01

9.9 7 4L-01

9.(j0;I42E-0I
. "0'1 -0 1

9.01111E0 I

o.00-11-01
90I1I81 01

S9 1 1 E-01

9H 74E-1F01
8.97fi (E-01
8.96&49E.- C,

E.9(62S5E-01
E .99255ýE-01
8.99H75E-01
9.0Gic7- 01
9.0159(E-0 I1
9.0HE'-1001

9.0'134E-01
9.04631E-01
9.0223",E-01
9 .010E-01
9.02401E-01

9.0263(1E-0 I
9,040412-01
9.02198L-0 1
9. 0i97E-01
9.0 01E-01

90.011fF-01

9.007i* 1-01

9.0103]EF-01
9.014130 01
9.01i033E-01
9.001441-01
9.007,10E-DI9.0111 31-019. 00221E-01
9.0]0014E-01

8.99.40E-01
9.0049E1-01
8.9.012E-01
8.991CE0-019.019191E-01

0 9q2-IIIF 01

8.9911 FE-01
8.990'E-011

90000971-01
9 .00t 8 -1 I
9.009f'0E-0l

9.002,44E-01
8.99844E-01
9.00 7]E-01
9.01292E-01
9.02119E-01
9.01847E-01
9.02219E-01
9.020371-01l
9.01101E-01
9.01393E-01
9.008771-01
9.003160-01
0.99973E-01
9.00337E-01
9.00506E-01
9.005030-0I
9.01026E-01
9.00603E-01
9.00539F-01
9.00418E-01
9.005201-01
9.00514E-01
9.00858E-01
9.01034E-01
9.00932E-01
9.01422E-01
9.0 1004E-0I

AVG K-FFF MATRIX
DEVIATION K-EIFFCTOVE

FISSION POINTS WERE GENERATED
0. 000001+00 0.0(0001+00
0.00O00E+00 0 00;000+00

FISSION POINTSE RE GENERATED
0.0000(1e0C 0,00016+00
4.-1379E-02 0.O001.E+00
2.0 E02 0,00006E'00
1.0711'F -01 0,00000E100
1.50011E- 0 0,00000E+00
1.2420E- 0, 0.000001+00
1.(0904E-02 0.10000E+00
9.010161-0 0O0000E+00

7 - O 0.O0000E+00
E. 1£E-03 0000000E100

7.1125E- 03 0.00000E+0
E.•710E- 0.0z1OO*E00

7,4 142 130101O+00
. "9757E-03 0.0000E+00

7 1191F- 02 0 00001+0O0
6 142- - 0- 0 0070001+00

f.29825£ 03 0.00000E+00
IF 71E03 000000E+00

-.(145E-02 0.O00001E+00E.-0532SE-05 0.G00000E•00

C 1. E'75E-03 0O0000E1+00
F .95.'E-03 0.0000E+00
f.10138E-0 0 .000001400
5.743""E-01 O.O0001O-00

5.53£53E-03 OO,0O~,E,00F 35507E-0' 0.00000E+0

50 45IF -03 0.0 0000100
5.fi1IE7E0-0 0.OO0101E00
5 01127E-0' 0.O0000E+00
5.9114 01. 00000+00
5., c76•El-03 0.00000E+00
4.701269-03 0.00000E100
5.4072lY-02 0.00000E-O0
4.491374-01 0.O0000*O00
4.42721E-00 0Q.00000100
4.70265E-03 0,0O0000+00
4.211- 0.0001.E*00
4.41744E- 03 0.00000E+00
4.42223E-03 0.00000E+00

4.311700-3 00O0E01*0
4.312114E00 0.00000E100
4.1-2-E-03j 0.0000OE+00
4.71759F-03 0.000C0E000

4.21 5(0 E-03 0.00000 1*00
4.13114E-03 0.00000E+00
4.17801E-03 0.000100+00
4.1016E0-03 0.000101*00
4.01541E-03 0.000000E+00
3.935141E-03 0.00000E100
3.9770P0-03 0.OOOOOEi00
3.909761-03 0.00000E-00
3.734191-03 0.00000E*00

3.717010-03 0.00000E400
3.70649E-03 0.000001;00

3.72796E-03 0.OOO0OE+00
3.717701-03 0.00000EA00
3.775075-03 0.OOOOOE100
3.800691-03 0.00000p+00
3.72002E-03 0.O0000E+00
3.27637E-03 0.00000E+00
3.A20301-03 0.00000E+00
3.0"0281-03 0.00000000
3.53276E-03 0.00000E+00
3.12091E-03 0.00000E+00
3.60050E-03 0.00000E+00
3.16200E-03 0.00000E.00
3.52727E-03 0.00000E+00
3.47915E-03 0.00000E+00
3.428361-03 0.00000E+00
3.41920E-03 0.00000E+00
3.39704E-03 0.00000E+00
3.35015E-03 0.0000E00>0

3.30614E-03 0.00000E100

3.1601E-03 0.00000E+00
3.11893E-03 0.00000E+00

3.11796E-03 0.00000E100
3.10696E-03 0.00000E+00

MATRIX K-EFF
DEVIATION

0.00000O901
0.000001+00

0.00000p+00
0.000001+00
0.00000E+00
10,0O00E00-I

0.00000E+00
0.00000E+00
0.O000001,00
0.00000E+00
0,000001+00
0.000001+00
0.00000E+100
0.000001+00
0.00000E+00
O.00000+00
0.00000E00
0. 00 000E4 00
0.O00000LO00
0.00000E+00
0.0000E000
0,00000E+00

0.00000I1*00
0. 00000-+0O

0.000001+00
0.000001+00
0.00000FE+ 00
O.000000+00
0.00000CO0
0.00000*+00
0.00000E+00
0.00000E+00
0. 00000E+"00
0.00000E+00
0.000000+00
0.00000F+00
0.000000+-0
0. 000001F+00
0.000001j,+00
0.0000 +0101
0.000001,-+00
O.O00000E+0
0.00000E+01
0.00000E+00
0.00000E+00
0.00000F3+00
O.O0000*O00
0.0000013+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+01

0.00000E+00
0.00000r+00
0.00000E,00
0.00000K+00
0.000000E+00
0. 00 00F +1 00
0.000000F00
0.00000E100
0.000O0E+ 00
0 . 00 000 +I 00
0.O000KE-t00
0.00000.,00
0.00000E÷00
0.000001E00
0.00000OE+00
O.OOOOE+00
O.O00000+0.0

0.00000E+00
0.00000L+00
0.00000E+00
0.0000E+00
0.0 0000E+00
0.00000E100
0.O0000E+00
0.00000E00
0.00000E 00
0.00000E+00
0.00000±E00
0. 00 001OE+ 00
0.00000E+00
0.00000E+00O.O000E + 00
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03 t,.77484F-01 3. 082330 -00 9.004'1 E-01 3.08;071£-03 00.00000E+00 0.000001200
F4 .09100-01 3.1 14335*00 9. 00U 7kT-li 0 .04 00£-0- 0. 0000E+00 0. 000000+00

E: 0. (352 1£-01 .14 473321200 0. 00310-00 C8041E40_-03 0.0001 0+E00 0. 000000+00
6,E1073200 3.0 8017T+00 9. 0049]:i-01 3.001 0C- 03 0. 000100E+00 0.000000+0 00

17 F. 644291-01 .212331. 00 9.0077-01 (.r003 CI - 03 0.0000F0. 00 0.00000£*00

08 9.4431 3£-01 .24-"0-'H+00 9.00020-01] 3.012111-03 0. 000001: 00 0. 000001 ' 00
0 90.174000-01 3 . 741EOF+ 00 9 . 010U16 -01 3.007470-03 0. 00000E, 00 0;00000£100
90 8.162(51-01 3.3 10500.00 9.0071,0 1,-01 2 .,B63} L-03 0. 000000+00 0.000001400
91 0.34701 01 3.37671 +00 000'101-01 O. ". ; 0000C£+00 0.000000+00
92 0. 7OiE-01 3.1 3000 0.9 `10 I 2 . 9 9 0 4' 0 .000(00+00 0.000O014O0
93 0.19011 -01 3.401G3r2+00 9.002 131-0 1 C I Q-0, 0. 0 000c:i+00 0.00000F+00
94 1 .F 114E-0 1 3.433 39+00 •. 9 M2- 01 1. 372-0 0,000012+00 0.000000+00
95 9.7 (.E-0 1 3.4c90OE+00 90.00(22-01 0'091 -0+ 0. 00000E+00 0.000000E+00
96 0.907"15-01 3.4071300 9.00171E-0- 2. 0 0E&E-0 : 0.00000E 00 0.00000£+00
97 1. 1095-01 3.0530000*00 0. 0031 3-01 2 9(600- 0 0 000000+00 0,00000E+00
98 0.14 49300 3.51021 3:+ 00 9.004.10-01 2.1 0.000+00 0.00000£,*00
99 ,41107 -01 3.0.00000+ 00 !9.00400-01 .9101 -0 0.000'00.+ 00 0.000000*00

1800 6.0 .0110-00 3. 2700001 0.0307£-01 2 17 0 0,000001+00 0.0001400
101 9. 4545-01 +., .000+0l .9,003(i-0 21C 10 C-0- 0. O00000+00 0.0O1001+c00
102 1.3(37- 01 3.00 75+0 9 0 90ci 0I3-01 1549-03 0. 0.00005+00 0.00001+E00

003 1.92 ... 7 001 3.£.723070+00 0 .000310-01 233E0 0 0. 000000i+00 0. 0010005+00
104 0.6(1i95-01 3.7(9000+00 0.0002- 1 0 0. 000000+00 0.00000c0+00
100 9.(7 081 3.781- 00 9.09."434E01 10 1. V7C4 03 0. 000000+00 0.001001*00
102 9.4 0 3!2-01 3.0193300 0 9.00(0012-01 2.17E19 -03 0,000000+00 0.00000E. 00
107 0.71 2 -01 3 .1.1330+00 9.011071,--01 32 0 - 000000+00 0. 00010+E 00

108 9. + 001E- 01 3.1984170,)500 0.00 3310- 01 2,31' 1!1-03 0,000005+00 0.•0000090+00
109 - 0.1•!('0405 01 3.93(170+00 1.003302-0 2. 127 03 0.000000.00 0. 000001. 00--
100 8.0 3904-01 3.940170+00 0.0133-0-1 2 41- 9 0,00000E+00 0. 00000E+00
101 . 0 3.081017E+00 90.]00351-01 11,(77 0.00000+.00 Q 0.00000E+00
112 CA. 9 23 -01 4.013330+00 9.01401E-01 2,7'590-0- 0,00000E+00 0.000000+00
113 1.~ "0E- 01 4-.46 70+00 9.02 0-01 2E (7£ 0.00000.+00 0.00000r 00

814 .0 70320-01 43.070 330+00 9.0LEE-01 2-.7! 170-03 0,00000000 0.O0000'+00
10i . '•422.-01 4(.10 4171+÷00 9. 00921'.- 01 H2721E-03 0.00000E+00 0.00000F.00
110 8.0991:3E-01 4.14417E+00 .001341- 01 2 (,741E- 0 + 000000E+00 0.00000E2+0O
17 E-01 .. 4•17707+00 9.01 0395-01 2,01 .+0 0 0,100000.1+00 0.00000.÷00
100 9.2275.0-01 4.307231+00 0.0014105-01 2.64CC909-O3 0 000009+00 0.000001+00

13 00 . C0.011-01 4 . 023600+00 0.01078q-01 2.0:•8935- 0' 0,000000E00 0.000000+00
120 0.40070-01 4.210(70E00 9.01414E-01 2I i7 9E-03 0100000E*00 0.00000E 00
121 . 045420-01 4.30171E+00 q.010004,-01 2. E 5bbE-0, 0.00000±+00 0.00000E,00

120 0.211 4 '0-01 4.33114 31+00 9.0201604-01 2. ('4900- 0 0. 00000E +00 0. 00000E 00

103 1.030770-01 4.3(3130+00 9.011400-01 1,1 {7+1E 0' 0.000005±400 0.00000£+00
024 9,0350-0] 4 . 30000£+00 ".02 121-01 2+ (1(101£0+ 0,0000012+00 0,00000E 00
120 1.30734-00 4, 427001 +00 7.01 8 £- 1 2. 04 0 0 00000t 00 0,000000+00

126 0.4501710-01 4.,40018 p07+00 0. 023070'-01 2.070t V2£ .: 0 •00000E0 00 0. 000000+ 00
127 9.1 (313-01 4 400171+00 9.021 9-01 2. 90, 0.00000E+00 0.000000+00
128 9.420229-01 4.121301+00 9.020734-01 0 0000001-00 0. 00000E00
120 9. 057240'-01 4.2504330+00 9.02 (1 0F- 2.617152£- 0 0 000000+00 0.000000*00
130 9.73000"-0l 4.511100+00 0.03430E-01 2 C,'5E5-0. 0 00000,0±00 0.00000E,00
131 0.230140-01 4 .1(500E00 9.02(33E-01 2,1 014F0 0 O 00000[0+00 0.000000•00
132 8.901701-01 4.,149500E 00 P.02E-01 23. 5982)-0 0.100000T." 00 0.000000+00
133 9.47(70E-01 4 . 100E+00 9.02"312-01 2 . E590-007 0. 000001+00 0.00000E+00

0 34 8.0600701-01 4,713(70+00 0.0215010-01 2. 519/+1 03 0. 000000+00 0. 000000+F00
131 0.030404E-01 4 . 74(1 -' 0 00 0.02 0•0-01 2F 57"5 0000 +00 0. 00000E0 00
136 0.4310EE-01 4.4770180+00 90.243-1-0 2 0' ''91 03 0. 000000+00 0.000000,1+00
137 9.1(217E-01 4. 110E0+00 0.0132-01 24 '920 0 0 00000L+00 0. 00000E,00
138 9.4•E041-00 4. 14117+00 .,020751-01 2.,5403"0-03 0.000000*00 0. 00000E+00
130 0,305(02-01 4.0720+0+00 9.01+10E-01 2.334010-03 0. 00000+00 0.000000+00
140 9.1E01(1-01 4.904+35.00 9,0F3030 -01 3 ' 1711-03 0.00000£+00 0.00000.00
041 8.715101-01 4. 373+0 .01 9. 02-- 1 2-l .. 2600:-03 0. 000001. 00 0 000000+ 00
142 0.122130-11 4.070ý3+ 00 9.02:4`1:-01 2.012130-03 0.0000050 00 0,000000+00
143 0. 3311.0- 01 5.002131 -00 0.02:((95-31 2.100(312-03 0.00000000 0.00000E.00
144 0.22103001 0.034000+00 9.0210(0-01 2.492100-03 0.00000E+00 0.000000+00
140 9.11:3040-01 ,007001+00 9.032435- 01 2.1 3340-03 0.000000 00 0.000000+00
140 8. 922 1-01 5.019•137+00 9.03(51(0-01 2. 407024-03 0.00000L+00 0.000000+00

147 8. 001000-01 5.1430000+00 9.030700-01 2.4612"E-00 0.00000E-00 0.000000+400
149 8. 944055-01 5 T4001±00 0.030110-01 2.4+ 490£-0 0.000000+00 0.000000+00
040 0.01 7020-01 0.191005+00 9.03011.0};-01 2. 44814-03 0.000001+00 0.000000+00
100 0 9624'E-00 5.239(01 00 9. 02 029E- 01 2.431914-03 0.00000E+00 0.00000E+00
101 0 30302 9900 .,2(0170+00 9,02+-(0 01 2 . 415051-02 0.00000ýO00 0.00000F,+00

102 9. +9: 01 5.293001*90 9 011 01 2.C40431-03 0.00000F.00 0.000000+00
103 0 9.1 9-0 01 4.30 517F0+00 9. 0 22019-01 2.300930-03 0.000000+00 0.000000+00
104 0.Y(190-01 5,31(670/+00 9 -0'+7.-01 2.320797-03 0.000000+1 00 0.00000E200

155 09. 0± -01 0.310330.00 9. 0 99-01 2.3(4230-03 0.000000+00 0. 00000f+00
010 8544, 1 01 5.42117+00 9. 01(01 -01 2. 302£O-03 0.00000F+00 0.000000+00
107 9 ,1827-0 1 5.4.3170*00 9.0.1 i5-01 2,35695,-03 0.00000E+00 0000000500
059 8 ,9"72ý45-01 504043204 00 9.0 1411 00 2. 3!210F-03 ̀ 0.00000P 00 0. 00000+ 00
109 89 08110-01 5. 5163300 0 9,0 042 -01 2. 342000-03 0. 000000E00 0.00000E 00

060 9.01,940- 01 5.049003+ 00 9,030''1-00 2.31424E-03 0.000005100 0.00000E000
161 8. 9162i .- 01 5.058133000 9.029205-01 2..3020E-03 0.00000E+00 0.000000+00
162 8. 303106-01 5.1 1350E+00 9.000-01 2.311E1-03 0.000000+00 0.000100+00

163 8.091927E-01 0.1646330+00 0. 025340-01 2.297640-03 0. 000000+00 0.000100+00
164 8. 848330-01 4.785010+00 9.024019-01 2.286050-03 0.000000.00 0.00000E+00
19 9. 40137E-01 1,708171+00 9.02(0 05-01 2.48380-023 0. 000001+00 0.000000+00
166 9.428140-01 0.7230+00 9.000040-01 2.203180-02 0.000000+00 0.00000+0
107 8.921700-00 5. 77217000 9.02(3(-01 2.270233-03 0.f00000+00 0. 0000001+00

1(8 8.124122-01 5.80(070,+00 9.027050-01 2.205860-03 0,000000+00 0.000000.000
160 0.023010-0 5.0`37(70+00 9.038031-01 2.247100-03 0.O0000E+00 0.00000E+00

170 9.92.000-01 5.0913:.00 95024910-01 2.237908-03 0.000000+00 0.00000r+00
131 9.073233-01 0.002(7E+00 0.021110-01 2.224805-03 0.000000+00 0.00000£+00
172 8, E16910-01 5.0 346 3 +00 9. 02313 -01 2.232080-03 0.00000 0+00 0.000001E+00

173 0.000170-01 0.9(0030+00 0.024301-01 2.220380-03 0.O00000+00 0. 000000+00
134 0.3341002-01 0.998130+00 0.02110-01 2.204760-03 0.00000+0 0O. 00000+0
175 8.02776-01 6.031 ,E+ 00 3.020•02-01 2.302680-03 0.000001 00 0.000000*00

176 9.066100-01 6.0403000+00 0. 02010-01 2.19(009-03 0. 000000.00 O. 00000*+ 00
177 9.140(31-01 6. 095831.4 00 9.021(20-01 2.170040-03 O.0000000E+ 0.000000.00
178 8.8628201-01 6.127836+00 0.024250-01 2.177920-03 0.000009+00 0.000000.00
170 9.108670-01 6.109000+00 9.024730-01 2.166100-03 0.00000E+00 0.00000E+00
190 9.670271-01 (.100170+00 9.020300-01 2.184690-03 0.000000+00 0.000000+00
181 0.269900-00 6.330330+00 9.029730-01 2.07660E-03 0.00000E+00 0.00000E+00
182 0.84437E-01 6.204170+00 9.032035-01 2.176601-03 0.00000+00 0.000000*00
183 9.0 54 00E-01 6.728 033 0+00 9.0 32105 -O1 2. 06460 0-03 0.0000 00*O0 0.000000+00
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I14
085
186

I17

190

191
190

104
195
196
197
198
199
200
201
202
203
204
205
206

. 61304F-01
E.5E90SE-OI1

6 t)•E-01
5000 51C 0 1

5 47.f78-01

o.7719' 31-01

,85705 1-01
9.033P7.-O1

. 93(92E-01
-00848 F01

8,988945-01

E8.60105-0]
E.920245-01
8.68305E-01
9.0746(5-01
0.32423E-01
0.20243F-01
8.439675-01
9.185085-01
0.21690E-01
E,853448-01
9.25714E-01

1 91 7E00
F.8'00

4 E +00
(.41 00+O
8,.448(5.00

4•8038E400

4 8 01: 0100
C ý4117 1O00
C,541 (71', 00

. '7;7P7+00
E ;O'E3E5.00
(.1 8 7E500
5E . 17E+00
6.70317E+00
8.73483E+00
8.788008+00
(.79I!00E+00
1,.28171±00
(.86217E+00

C.0-2.6171:+00
.92617E+00

(.99200E00
7.023177E+00

9.02979E-01
9.027308.-01
o.02419E-01

.0 '0(1-01

9.02267.1E-0 I
0, 0'1-7E-01

0 60211-01
0, 058E-01

S0 0'14E-01
O 0200WE-D1

o.00197K-01WO01l95-01

9.07E44,-01

9.01673z-01
0.01702E-21
0.00058E-01
8.01950E-01
0.01660E-01
P.017445-O0
?.0 1043E-01

9.01761E-01
9.01879E-01

2.16496E-03

2.7 6E 0-

;.16f-59F-O5-
2. 155"74 V-03
2.1 48F-03

2.L3E]IE1-0O•
2. 12£55E-02-
2.11733F-0-
2.106671-02
2.09E68E-0'

2.070875-03

2.065828-03
2.062365-03
2.05200E-03
2. 04 57E-03
2.039355-03
2.04974E-03
2.041245-03
2.03350E-0:
2.02509E-02
2.0185BE-03

0.00000E+00
0.00000E.00

0.00000F+00
O.O00005+00
0.0000051 00

0.00000E+00
0.000OOE400
0.000001:100
0.00000E:,00
O.060008+00
0.00000E+00
0.00000 0E00
0.000005400
0.000000E+00
0.00000O400
0.0000 0E00
0.000005+00
O.O00000 + 00
O.O 00+O00
0.000005+00
0.00000F+00
0.00000E+00

0.O00000E00
0.OOoooE .O0
0.000001'00
0.000008> 00
0.00000' -00
0.000OOE00
O.000OOE+00
O.0000E+00
O.O00000O]00
0.O00000E±00
0.000005+00
0.60000E+o0
0.00000E800
O.00008E+00
O.00005O+00
0.000005+00
0.00000k*00
O.000008+00
0.000008+00
0.000005+00
0.00000+E00
0.000000+00
0.000001+00

KENO MESSAGE NUMBER K5-123

NAC International

EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.

6.6.3-63



NAC-LWT Cask SAR
Revision 38

November 2007

LIFETIME = 8.34755E-05 OR - 2.90697E-07
NU BAR 2.42026F+00 OR - 1,85916E-05

ENERGYfEV) OF THE AVEIRA

GENERATION TIME = 4.14031E-05 - OR - 1.44102E-07
AVERAGE FISSION GROUP = 2.35537E+01 , OR - 8.36356E-03

TlARGY CAUSING FISSION = 6.479222-02 ,- OR - 4.37889E-04 0AGE LEC

NO. OF INITIAL
GENERATIONS AVERAGE

SKIPPED K-EFFECTIVE

3 0.90211

4 0.90393

5 0.90183

6 0.90194

7 0.90196

0 0.90191 +

9 0.90198

10 0.90189

11 -0.90194

12 0.90192

17 0.90229

22 0,90190

27 0.90149

32 0.90151

37 0.90212

42 0.90218

47 0.90252

52 0.90249

57 0.90263

62 0.90174

67 0.90261

72 0.90232

77 0.90267

82 0.90244

07 0.90317

92 C.90343

OR

OR

" OR

+ OR

+ OR

OR

+ OR

+ OR

OR

OR

* OR

+ OR

OR

, OR

OR

OR

+Oil

OR

OR

OR

OR

+ OR

+ OR

- OR

OR

OR

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

- 0,00201 0.90010 TO 0.90413

- 0.00202 0.89992 TO 0.90395

- 0.00202 0.89981 TO 0.90386

- 0.00203 0.89991 TO 0.90398

- 0.00204 0.89992 TO 0.90400

- 0.00205 0.899986 TO 0.90396

- 0.00206 0.89992 TO 0.90404

- 0.00207 0.89982 T'0 0.90396

- 0.00208 0.89986 TO 0.90402

- 0.00209 0.89983 TO 0.90401

- 0.00210 0.90019 TO 0,90439

- 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 0.90024 TO 0.90483

- 0.00239 0.90024 TO 0.90503

- 0.00242 0.89931 TO 0.90416

- 0.00244 0.90017 TO 0.90505

- 0.00201 0.89982 TO 0.90483

- 0.00259 0.90008 TO 0.90527

- 0.00266 0.09979 TO 0.90510

- 0,00272 0.90045 TO 0.90089

- 0.00274 0.90009 TO 0.906c7

95 PER CENT
CONFIDENCE INTERVAL

0.89808 TO 0.90604

0.89790 TO 0.90597

0.89778 TO 0.90588

0.89788 TO 0.90601

0.89786 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 0.90608

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

0.99689 TO 0.90658

0.89772 TO 0.90750

0,89731 TO 0.90734

0.89749 TO 0.90786

0.89713 TO 0.90776

0.89773 TO 0.90861

0.89794 TO 0.90892

99 PER CENT
CONFIDENCE INTERVAL

0.89607 TO 0.90816

0.89588 TO 0.90798

0.89576 TO 0.90790

0.89585 TO 0.90804

0.89584 TO 0.90808

0.89576 TO 0.90806

0.89580 TO 0.90816

0.89568 TO 0.90809

0.89571 TO 0.90818

0.89565 TO 0.90619

0.89600 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 0.90941

0.89545 TO 0.90953

0.89545 TO 0.90982

0.89447 TO 0.90901

0.89528 TO 0.90994

0.89480 TO 0.90985

0.89489 TO 0.91045

0.89447 TO 0.91041

0.89501 TO 0.91133

0.89520 TO 0.9,16c

NUMBER OF
HISTORIES

162400

161600

160800

160000

159200

158400

157600

156800

156000

155200

151.200

147200

143200

139200

135200

131200

127200

023200

119200

115200

111200

107200

103206

99200

95200

91200

1,

0
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NO. OF INITIAL
GENERATIONS AVERAGE 67 PER CENT

SKIPPED K-EFFECTIVE DEVIATION CONFIDENCE INTERVAL

97 0.90324 , OR - 0.00277 0.90040 TO 0.90601

102 0.90271 t OR - 0.00286 0.89985 TO 0.90557

107 0.90236 - OR - 0.00286 0.89950 TO 0.90522

112 090234 4 OR - 0.00299 0.89935 TO 0.90534

117 0.90349 + OR - 0.00310 0.90040 TO 0.90659

122 0.90164 OR - 0.00312 0.89852 TO 0.90475

127 0.90118 + OR - 0.00310 0.89809 TO 0.90428

132 0.90064 * OR *`0.00322 0.89742 TO 0.90386

137 0.90102 t OR - 0.00333 0.89769 TO 0.90435

142 0.90069 + OR - 0.00337 0.89732 TO 0.90406

147 0.89893 4 OR - 0.00340 0.89553 TO 0.90233.

152 0.89844 + OR - 0.00368 0.89476 TO 0.90211

157 0.89777 + OR - 0.00386 0.89391 TO 0,90163

162 0.89926 + OR - 0.00414 0.89511 TO 0.90340

16"1 0.89782 + OR - 0.00438 0.89344 TO 0.90220

172 0.89869 , OR - 0.00474 0.89395 TO 0.90342

177 0.89722 + OR - 0.00538 0.89184 TO 0.90260

182 0.89195 + OR - 0.00493 0.88702 TO 0.89688

187 0.89675 + OR - 0.00496 0.89179 TO 0.90171

192 0.89946 + OR - 0.00649 0.89297 TO 0.90595

197 0.90264 , OR - 0.01006 0.89257 TO 0.91270

202 0.91283 1 OR - 0.00928 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

0.09636 TO 0.90833

0.89730 TO 0.90969

0.89540 TO 0.90787

0.89499 TO 0.90138

0.89420 TO 0.90708

0.89436 TO 0.90768

0.89395 TO 0.90744

0.8921'4"TO 0.90572

0.89109 TO 0:90579

0.89005 TO 0.90549

0.89097 TO 0.90754

0.88905 TO 0.90659

0.88921 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

0.89494 TO 0.91155

0.09413 TO 0.91029

0.99378 TO 0.91094

0.89337 TO 0.91132

0.89420 TO 0.91279

0.89228 TO 0.91099

0.99189 TO 0.91047

0.89093 TO 0.91030

0.89103 TO 0.91101

0.89058 TO 0.91081

0.89874 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

0.88498 TO 0.94067

NUMBER OF
HISTORIES

87200

83200

79200

75200

71200

67200

63200

59200

55200

51200

47200

43200

39200

35200

31200

27200

23200

19200

15200

11200

7200

3200
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PLOT OF AVERAGE K-EFPECTIVE 3Y GENERATION RUN.
THE LINE REPRESENTS K-EFF = 0.9021 , OR - C.0020 WHICH OCCURS FOR 206 GENERATIONS RUN.

0.8992 0.9H 89 0.9386
I--------------------------I-------------------------I-------------------------I------------------------
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PLOT OF AVERAGE K-EFFECTIVE BY GENERATION SKIPPED.
THE LINE REPRESENTS K-EFF = 0.9021 1 OR - 0.0020 WHICH OCCURS FOR 3 GENERATIONS SKIPPED.
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GROUP FISSION UNIT REGION FISSIONS PERCENT
FRACTION DEVIATION

1 0.0003

2 0.0013

3 0,0017

4 0.0010

5 0.0014

6 0.0018

"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

16 0.0019

17 0.0029

18 0.0041

19 0.0049

20 0.0208

2; 0.0115

22 0.0277

23 0.1056

24 0.2186

25 0.19i5

26 0.2416

27 0.0876

SYSTEM TOTAL.

ELAPSED TIME 7.02500 MINUTES

RANDOM NUMBER= 791A56DD4

2.56035E-04 5.4573

1.19711E-03 1.7824

1.52498E-03 1.4960

9,.21900E-04 1.7058

1.25991E-03 1.4508

1.65059E-03 1.1540

1.70295E-03 1.1907

1.79592E-03 1.8803

2.41033E-03 1.9931

5.23952E-03 1.9873

1.10006E-02 1.7951

1.49499E-02 1.8439

1.46159E-02 1.7701

1.23654E-02 1.8835

2.41279E-03 3.3935

1.67969E-03 4.3603

2.65759E-03 4.7425

3.68149E-03 4.6778

4.46071E-03 3.9852

1.87417E-02 1.8909

1.03529E-02 2.7066

2.49519E-02 1.9069

9.52794E-02 0.9464

1,97206E-01 0.6778

1,72761E-01 0.6087

2.17920E-01 0.5720

7.90606E-02 1.0865

9.02114E-011 P.2233

ABSORPTIONS PERCENT
DEVIATION

1.50773E-03 2.1757

3.23043E-03 0.6837

1.03787E-03 1.0080

5.67407E-04 1.2742

1.02450E-03 0.9580

2.63366E-03 0.8416

4.22649E-03 0.8983

3.80393E-03 1.0126

4.26692E-03 1.0242

9.84187E-03 1,0582

.1ý50933E-02 1.0254

1.56324E-02 1.2484

1.92800E-02 1.0976

2.24392E-02 1.0243

1.01851E-02 i.1256

6.19063E-03 1.3070

3.98055E-03 2.0496

4.09399E-03 2.2997

6.55610E-03 1.5972

2.46814E-02 0.9501

1.06895E-02 1.4122

2.456216-02 1.1086

1.01529E-01 0.5113

2.12961E-01 0.3258

1.83980E-01 0.3180

2.28888r-01 0.3164

7,84555E-02 0.6611

1.00134*00, 0.0542

SKIPPING 3 GENERATIONS

LEAKAGE PERCENT
DEVIATION

0.OOOE+00 0.0000

0.00000E+00 0.0000

0.00000E-00 0.000

6.060000+00 0.0000

0.00000E+00 0.0000

0.O000OEOO 0.0000

0.0000E600 0.0000

0.00000E+00 0.0000

0.00006E100 0.0000

.000001E+00 0.0000

0.00000E400 0.0000

0.00000E+00 0.0000

0.00000E600 0.0000

0.00OOOE+00 0.0000

0.00000E,00 0.0000

0.00000EI00 0.0000

0.00000E+00 0.0000

O.O00000+O0 0.8000

O.00000E*00 0.0000

O.OOOOEbO0 0.0000

0.00000E+00 0.0000

0.00000E600 0.0000.

I.00001E100 0.0000

0.00000E!00 0.0000

0.O0O00E+00 0.0000

O.00000E+00 0.0000

0.00000E,00 0.0000

0.00000E,00 0.62000

ý 0

4CA

NAC International 6.6.3-72



NAC-LWT Cask SAR
Revision 38

November 2007

0.8419 TO 0.8561
0.8561 TO 0.8702
0.8702 TO 0.8843
0.8843 TO 0.6985
0.8980 TO 0.8126
0.9126 TO 0.1268
0.9268 TO 0.8409
0.9409 TO 0.1551
0.9551 TO 0.8692
0.9692 TO 0.9833

0.8419 TO 0.8561
0,8561 TO 0.0702
0.8702 TO 0. 843
0.1843 TO 0.1985
0.J985 TO 0.9126
0.9126 TO 0.9268
0.5268 TO 0.9409
0.9409 TO 0.-55t
0.8551 TO 0.-692
0.9692 TO 0.9833

0.8419 TO 0,561
0.8561 TO 0.8702
0.8702 TO 0.8843
0.8843 TO 0.f985
0.8985 TO 0.9126
0.9126 TO 0.9268
0.9268 TO 0.9409
0.8409 TO 0.8551
0.9551 TO 0.9692
0.9692 TO 0.9833

FREQUENCY FOR GENERATIONS 4 TO 206

FREQUENCY FOR GENERATIONS 55 TO 206

FREQUENCY FOR GENERATIONS 105 TO 206

FREQUENCY FOR GENERATIONS 156 TO 206

0.8419 TO
0.1561 TO
0.8702 TO
0.8643 TO
0.8985 TO
0.9126 TO
0.8•268 TO
0.9409 TO
0.9551 TO
0.9692 TO

0.8561
0.8702,
0. 843
0.8985
0. 126
0. 9268
0. 9409
0.9551
0.9692
0.9633

CONGRATULATIONS! YOU HAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH KENO 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 - 09:06:37
MODULE CSAS25 WILL BE CALLED

PWR RODS, NO BASKET, VOID EXTERIOR, GAP VOID
27GROUPNDF4 LATTICECELL
U02 1 0.95 293.0 92235 5.0 92238 95.0 END
ZIRCALLOY 2 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
Pa 6 1.0 293.0 END
H20 7 1.0 293.0 END
H20 8 1.000 293.0 END
920 9 1.OE-20 293.0 END
END COMP
TRIANGPITCH 2.92169 20.9564 1 3 1.1175 2 0.9753 9 END

NLWT CASK, 25 PWR RODS, NO PWR BASKET, 5 W/O U235 VARIABLE PITCH"
READ PARAM RUN=YES PLT=NO GEN=103 NPG=400 END PARAM
READ GEOM
UNIT 1
COMN-PWR FUEL ROD"
CYLINDER 1 1 0.4781 •2Pl0.0
CYLINDER 9 1 C.4876 2P10.0
CYLIN DER 2 1 0.5588 2PI0.0
GLOBAL UNIT 2
CYLINDER 3 1 16.9t63 2P10.0
HOLE 1 .0000 .0000 .0000
ROLE 1 .0000 2.9'16 EOOO
HOLE 1 2.5301 1.4508 .0000
HOLE 1 2.5301 -1.4608 .0000
HOLE I .0000 -2.9216 .0000
HOLE 1 -2.5301 -1.4Z08 .0000
HOLE 1 -2.5001 1.4608 .0000
HOLE 1 -2.5301 4.3825 .0000
HOLE 1 .0000 5.E433 .0000
HOLE 1 2.5201 4.2825 .0000
HOLE 1 5.0603 2.9216 .0000
HOLE 1 5.0 03 .0000 .0000
HOLE I 5.0E03 -2.9216 .0000
HOLE 1 2.5201 -4.3825 .0000
HOLE I .0000 -5.0433 .0000
HOLE 1 -2.5301 -4.2825 .0000
HOE 1 -S.0603 -2.92!6 .0000
HOLE 1 -5.0603 .0000 .0000
HOLE I -5.08.03 2.9216 .0000
HOLE I -0.0.03 5.8433 .0000
HOLE 1 2.5301 7.3041 .0500
HOLE 1 7.5104 1.460B .0000
HOLE 1 5.0603 -5.8433 .0000
HOLE 1 -2.5301 -7.3041 .0000
HOLE 1 -7.5904 -1.4608 .0000
CYLINDER 5 1 19.8913 2P10.0
CYLINDER 6 1 33.4963 2PI0.S
CYLINDER ! 1 36.5443 2PI0.0
CYLINDER 7 1 49.2443 2P10.0
CYLINDER 5 1 9. 839 2PG0.-
CUBOID 8 1 4P49.8539 2P10.0
END GEOM
READ BOUNDS ALL=MIR END BOUNDS
END DATA

SECONDARY MODULE 000008 HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 0.60 (SECONDS)

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 PINISHED. COMPLETION CODE 0. CPU TIME USED 262.93 (SECONDS)

MODULE CSAS25 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 271.12 (SECONDS)

0

1,

0
NAC International 6.6.4-2



NAC-LWT Cask SAR
Revision 38

cccCCccCcC S5SSSSSSSSSs
CCCCCCccCccCC SSSSSSSSSSSoS
CC CC Sr 0S
CC SS
CC SS
CC 00000S0S0000
cc SSSSSSSS0S
CC 0S
cccc SS

CC CC $9 SS
ccccccccccccc SSSSSSSSSSSSS

cccccccccCC SSSSSSSSSS

SSSSSSSSSSS CCcCCCCcCC
SSSSSSSSSOOSS CCCCCCCCCCCCC
S S SO CC CC
S S cc
SS cc

SS SSSSSSSS SS ccSSSSSSSSSSSS CC

SS CC
OS OS CC CC

SSSSSSSSSSSSS CCCCCCCCCCcCC
SSSSSSSSSSS ccCccCCCcCC

0000000 88888888888
000000000 8888888888888

00 00 88 68
00 00 88 t8
00 00 88 08
00 00 88888888880
00 00 88888888880
00 00 88 08
00 80 88 08

00 00 88 88
000000000 8888888888
0000000 8888888880

0000000 8888888888"
000000000 888888888808

00 00 88 08
00 00 88 H8
00 00 88 88
00 00 88888888880
00 00 8088888888
00 00 88 08
00 00 88 88

00 00 88 88
000000000 8888888888888.
0000000. 888888888

November 2007

AAAAAAAAA SSSSSSSSSSS
AAAAAAPIAAAA SSSSSSS0SSS0S0

AA AA SS SS
AA AA SS
AA All SS

AAAAAAAAAAAAA S0SSSSSSSSSS
AAAAAAAAAAAA 0SSSSSSSSSS0 S
AA AA 05
AA AA SS
AA AA SS SS
AA AA SSSSSSSSSSSSS
AA AA SSSSSSSSSSS

AAAAAAAAA LL
AAAA•AAAAA Ll

AA AA LL
AA AA 0 1
AA AA LL
AAAAAAAAAAAI LL
AAAAAAAAAAAAA LL
AA AA L.L
AA AA LL
AA AA L1
AA AA LLLLLLLLLLLLL
AA AA LELLLLLLLLLLL

// 0000000
// 000000000

//. 00 . o0
II 00 00

II 00 00
/0 80 00

0/ 00 00
If 00 00

II 00 00
/000 00
/1 0000008000

II . 0000000

111111
11

111

* 11

* 11

* 10

111011111

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

EEEEEEEEEEEEE
EFEEEEEEFEEEEE
EE
EE.
EE
EEEEEEEEE
EEErEEEEEE
EE
EE
FEll
EEEEEEEFEEEEEE
EEEEEEEEEEEEE

5555555555555
5555555555555
55
55
55
555555555555
55555555555,55

55

55 55

5555555555555
55S555555555

00O00000
0000000000

O0 00
00 00
00 00

00 00
0000O00000

OOO0000000

0055555055055
5555555555555

55
55

55

'55 55

-55555555555

--- -- --- -- P!'PPPPPPPPPPP cc

PP CC

// 9999£9q99999 88888888888
// 9999999999999 8888888888888
// 99 99 as 88

// 99 "9 88 88
// 99 99 88 88

/I 9999999999999 888388888888
// 999999999999 88888888888

//99 Be 88
//99 88 88

//99 88 88
//9999999999999 8888888888888

//9998999999999 8888B888888

44 44
444 444

::4444 4444
.,44 44 44 44
::44 44 44 44

44 44 44 44
44 44 44 44

:: 444444444444 444444444444
,. 4444444444444 4444444444444
::44 44

44 44
44 44

NAC International 6.6.4-3



NAC-LWT Cask SAR
Revision 38

November 2007

.SSSSSSSSSSS
S .SSSSSSSSSSS
S5 SS
S,
SS,
Sf"SSSSSSSSSSS

LSSSSSSSSSSSS
SS
SS

SS SS
S3SS SSSSSSSSSS

SSSSSSSSSSS

CCccCcCCCCC
CCCCCCCCCCCCC
cc CC
cc
Cc
CC

cc
Cc
cc
CC CC
Ccccccccccc

AAAAAAAAA
AAAAAAAAAAA

AA AA
AA AA
AA AA
AAAAAAAAAAAAA
AAAAAAAAAAAAA
AA AA
AA AA
AA AA
AA AA
AA AA

L,
LL
L1
Lb
LI
Lb
LL
LL
LL

LLLLLLLLLLL],LL
LLLLLLLLLLLLL

EEEEEEEEEFEEEE
EEEEEEESEEES
EE
EE
EE
EEEEEEEEE
EEEEEEEEE

EE
EE
EE
EEEEEEEEEEEEES
EEEEEEFEEEEEEE

PPPPPPPPpPP
PPPPPPPPPPPPP
pp pp
PP PP
PP pp
PPPPPPPPPPPPP

PPppPPPPPPPP

PP
pp
PP
pp
PP

CCCccCCCC
CcCCcccCCCCCCC
CC C
cc
cc
cc
,CC
cc
CC
CC CC
CCCCccCccCCC

CCCCCCcCCC

PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: CSAS

CREATION DATE: 03/08/96

... VOLUME: ENS

LIBRARY: GO\SCALE43\WINNT\EXE

PRODUCTION CODE: CSAS

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 08/05/98

TIME OF EXECUTION: 08:10:44
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PWR RODS, NO BASKET, VOID EXTERIOR, CAP VOID

* PROBLEM PARAMETERS *

LIB 27GROUPNDF4 LIBRARY
MXX 9 MIXTURES
MSC 9 COMPOSITION SPECIFICATIONS
IDM 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 I MIXTURE NO.
VF 0.9500 VOLUME FRACTION
ROTH 10.9600 THEORETECAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DE0 KELVIN

92000 1.00 ATOM/MOLECULE
92235 5.000 WTN
92238 95.000 WTY

8016 2.00 ATOMS/MOLECULE
END

SC ZIRCALLOY STANDARD COMPOSITION
MX 2 MIXTURE NO.
VP 1.0000 VOLUME FRACTION
ROTH 6.5600 THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP I 0/I MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

40302 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 STANDARD COMPOSITION
MX 4 MIXTURE NO.
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 STANDARD 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 DEC KELVIN

24304 19.000 WTý
25055 2.000 WTK
26304 69.500 WTN
28304 9.500 WT

END

SC PB STANDARD COMPOSITION
MX 6 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
MX 7 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

100i 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

SC H20 STANDARD COMPOSITION
MX 8 MIXTURE N0.
VF 1.0000 VOLUME FRACTION
RUTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
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TEMP 293.0 DEG KELVIN
1001 2.00 ATOMS/MOLECULE
801,6 1.00 ATOM/MOLECULE

END

SC H20 STANDARD COMPOSITION
Mx 9 MIXTURE ND.
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 ATOD/MOLECULE

END

.... PROBLEM GEOMETRY ....

CTP TRIANGPITCH CELL TYPE
PITCH 2.9217.CM CENTER TO CENTER SPACING-
FUELOD 0.9564 CM FUEL DIAMETER OR SLAB THICKNESS
MFUEL 1 MIXTURE NO. OF FUEL
MMOD 3 MIXTURE NO. OF MODERATOR
CLADOD 1.1175 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE NO. OF CLAD
GAPOD _ 0.9753CM GAP OUTER DIAMETER
MGAP 9 MIXTURE NO. OPF GAP

ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE I IS FUEL
ZONE 2 IS GAP
ZONE 3 IS CLAD
ZONE 4 IS NOD
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PWN RODS, NO BASKET, VOID EXTERIOR, GAP VOID

... DATA LIBRARY INFORMATION N ........

UNIT VOLUME
NUMBER DATA SET NAME NAME UNIT FUNCTION

89 G:\scale43\DATALIB\FTT9FI00 STANDARD COMPOSITION LIBRARY

82 G:\scale43\DATALIB\FT82F00I CROSS SECTION LIBRARY

1] D:\PROJECTSIBU85-C-I\rodS9\RONX3M\FTllF00] SHORT CROSS SECTION LIBRARY

90 D:\PROJECTS\BU85-C-I\rodsg\RONX3M\FT90F0I1 INPUT DATA DIRECT ACCESS

STANDARD COMPOSITION LIBRARY DATA

UNIT NUMBER 89

DATASET NAME : G:\scale43\DATALIB\FT89F0I1S

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

CREATION DATE: 6/30/95

CROSS SECTION LIBRARY DATA

UNIT NUMBER : 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 1/2/89R
* LAST UPDATED 08/12/94

L.M.PETRIE - ORNL

........ 0 5O'S WERE USED BEFORE READING KEND V DATA ........

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

DATA READING COMPLETED. . . .

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

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

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

........ 0 IO'S WERE USED CHECKING THE SEND V GEOMETRY DATA ........
-- RESTART DATA HAS BEEN WRITTEN ON UNIT 95 M -

........ 0 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, 25 PWR RODS, NO PWR BASKET, S W/O U235 VARIABLE PITCH"

NUMERIC PARAMETERS ......

TME MAXIMUM PROBLEM TIME (MIN) 30.00

*.. TBA TIME PER GENERATION (MIN) 0.50

* GEN NUMBER OF GENERATIONS 103

N•PG NUMBER PER GENERATION 400

NSK NUMBER OF GENERATIONS TO BE SKIPPED 3

BEG BEGINNING GENERATION NUMBER I

RES GENERATIONS BETWEEN CHECKPOINTS 0

*+ XID NUMBER OF EXTRA I-D CROSS SECTIONS - 1

NBK NEUTRON BANK SIZE 425

XNB EXTRA POSITIONS IN NEUTRON BANK 0

NFB FISSION BANK SIZE 400

PFB EXTRA POSITIONS IN FISSION BANK 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000

*.* WTH WEIGHT HIGH FOR SPLITTING 3.0000

*W. NTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

* RND STARTING RANDOM NUMBER BB827100001

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

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

ADJ MODE OF CALCULATION FORWARD *4

INPUT DATA WRITTEN ON RESTART UNIT NO

BINARY DATA INTERFACE YES
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DMW7 CASK, 25 PWR RODS, NO PWR BASKET, 5 W/O U235 VARIABLE PITCH"

* "LOGICAL PARAMETERS

ý 0
RUN

FLX

SMU

MKU

CKU

F`MU

MKH

CKH

P14H

HHL

AMX

XSI

XS2

XAP

PKI

PID

EXECUTE PROBLEM AF7ER 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

EDN

NUB

MKP

CKP

FMP

MKA

CKA

DMA

HAL

FAR

GAS

PAX

PWT

PGM

BUG

TRK

PLOT PICTURE MAP(S) NO

COMPUTE FISSION DENSITIES NO

COMPUTE NU-BAR & AVG FISSION GROUP YES

COMPUTE MATRIX K-REF 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 K-EFF RY ARRAY NUMBER NO * *

PRINT E1SS 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 NO

PRINT DEBUG INFORMATION NO

PRINT TRACKING INFORMATION NO ...

PARAMETER INPUT COMPLETED

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

. ..... DATA READING COMPLETED
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-"LWT CASK, 25 PWR RODS, NO PWR BASKET, 5 WN0 U235 VARIABLE PITCH"

... ADDITIONAL INFORMATION

NUMBER OF ENERGY GROUPS 27

NO. OF FISSION SPECTRUM SOURCE GROUP 1

NO. OF SCATTERING ANGLES IN XSECS 2

ENTRIES/NEUTRON IN THE NEUTRON BANK 17

ENTRIES/NEUTRON IN THE FISSION BANK 10

NUMBER OF MIXTURES USED

NUMBER OF BIAS ID'S USED I

NUMBER OF D0 FFERENTIAL ALBEDOS USED

TOTAL INPUT GEOMETRY REGIONS SO

NUMBER OF GEOMETRY REGIONS USED 10

LARGEST GEOMETRY UNIT NUMBER 2

LARGEST ARRAY NUMBER 1

USE LATTICE GEOMETRY

GLOBAL ARRAY NUMBER

NUMBER 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

MAXIMUM HOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAXIMUM ARRAY NESTING LEVEL

-X BOUNDARY CONDITION

-Y BOUNDARY CONDITION

-Z BOUNDARY CONDITION

DIR.

DIR.

DIR.

"NO

0

0

0

0

YES

NO

25

NO

0

MIR

MIR

MIR

+X BOUNDARY CONDITION

tY BOUNDARY CONDITION

tZ BOUNDARY CONDITION

MIR

MIR

MIR
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MEDIA BIAS
NUM IDREGION

PWR FUEL ROD

1 CYLINDER

2 CYLINDER

3 CYLINDER

"LWT CASK, 25 PWR RODS, NO PWR BASKET, 5 W/O U235 VARIABLE PITCH"

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT 1 -----

= 0.47810 Z = 10.000 -Z = -O0.SES CENTERLINE IS AT X - 0.00000

= 0.48760 +Z = 10.000 -Z = -10.000 CENTERLINE 1S AT X = O.00O00

= 0.55880 ±Z = 10.000 -z = -10.000 , CENTERLINE IS AT X = 0.00000

"LWT CASK, 25 PWR RODS, NO PWR BASKET, 5 W/O U235 VARIABLE PITCH"

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

0

2

i

1

1

RADIUS

RADIUS

RADIUS

Y = 0.O0000

Y = 0.O0000

Y = 0.00000

.MEDIA BIAS
NUM IDREGION

--- GLOBAL ......... '.......
UNIT 2 -----

I CYLINDER

HOLE NIMBER

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

IOLE NL'BER

HOLE NLY-BER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CUBOID

I RADIUS = 16.986

AT X 0.00000

AT X = 0.0000

AT X 2.5301

AT X 2.5301

AT X 0.00000

AT X = -2.5301

AT X = -2.5301

AT X = -2.5301

AT X = 0.00000

AT X = 2.5301

AT X - 5.0603

AT X = 5.0603

AT X = 5.0603

AT X = 2.5301

AT X = 0.00000

AT X - -2.5301

AT X = -5.0603

AT X = -5.0603

AT X -5.0603

AT X 5 -5.0603

AT X = 2.5301

AT X = 7.5904

AT X = 5.0603

AT X = -2.5301

AT X = -7.5904

1 RADIUS = 18.891

1 RADIUS = 33.496

1 RADIUS = 36.544

1 RAIOUS = 49.244

1 RADIUS = 49.854

1 X 1 49.854

+Z = 10.000

Y - 0.00000

Y = 2;9216

Y = 1.4608

Y = -1.4608

Y -2.9216

Y -1.4608

Y = 1.4608

Y 4.3825

Y = 5.8433

Y = 4.3825

Y 2.9216

Y = 0.0000

Y = -2.9216

Y = -4.3825

Y = -5.8433

Y = -4.3825

Y -2.9216

y 0.0000G

Y = 2.9216

Y = 5.8433

Y = 7.3041

Y = 1.4608

Y - -5.8433

Y -7.3041

Y = -1.4608

+0Z 10.000

, Z 10,000

40 = 10.000

1 IZ 1= O, 000

+0 = 10.000

-X = -49.854

-Z -10.000

Z = 0.00000

Z= 0.00000

Z = 0.00000

Z 4 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000
Z = 0.O0000O
Z = 0.00000

Z = 0.00000

Z = OO000O0
Z = 0.00000

Z = 0.00000

Z = 0.O0000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

1 = 0.00000

Z - 0.00000

Z 0.00000

-Z =0.0000-O = -0.0000

-O -10.000

-z = -10.000

-Z = -10.000

-Z = -10.000

+Y = 49.854

CENTERLINE IS AT X = 0.00000

IS UNIT NUMBER I

IS UNIT NUMBER 1

10 UNIT NUMBER I

IS UNIT NUMBER 1

IS UNIT NUMBER I

IS UNIT NUMBER I

IS UNIT NUMBER I

IS UNIT NUMBER I

IS UNIT NUMBER I

IS UNIT NUMBER I

IS UNIT NUMBER I

IS UNIT NUMBER 1

IS UNIT NUMBER 1

IS UNIT NUMBER I

IS UNIT NUMBER I

10 UNIT NUMBER I

IS UNIT NUMBER 1

0S UNIT NLMBER I

IS UNIT NUMBER 1

IS UNIT NUMBER I

IS UNIT NUMBER I

IS UNIT NUMBER I

IS 1N0IT NUMBER I

IS UNIT NIMBER I

IS UNIT NUMBER I

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 = -49.854 +Z = 10.000

Y = 0.00000

1*

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

-Z = -10.000
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UNIT REGION

1 1
2

' 3

2 1
2

3
4
5

6
7

"LWT CASK, 25 PWR RODS, NO PWR BASKET,
VOLUMES FOR THOSE UNITS UTILIZED IN TRI

GEOMETRY
REGION VOLUME

1 1.43621ER01 CM'3
2 5.76429E-01 CM*3
3 4.68120E,00 CM.'3

4 1.763Hb7E04 CM 3
5 4.29436EK 03 CM:'3
6 4.60740E404 CM 3
7 1.2413CEE04 CM'3
a 6.84562E.+04 CM*_3
9 3.79567E+*03 CM' '3

I0 4.266RE4+04 CM'3

UNIT USES REGION

1 25 1
2
3

2
3
4
5
6
7

MIXTURE

1
9
2

3
5
6

7

5
a

5 W/0 U235 VARIABLE PITCH"
S PROBLEM

CUMULATIVE
VOLUME

I.43621E,01 CM-2
1.493R5E+01 CM--
1.96197E+0I CM**7

1.81291E+04 CM'3
2.24235E+04 CM''3
7.04975Ei04 CMN3
8.39110E÷04 CM".3
1.52367E+05 CM 3
1.56163E+ 0' CM''3
1.98833E+05 CM*'3

TOTAL VOLUME

3.59052E+02 CM-'3
1.44107E+01 CM''2
1.i7030E+02 CM''2

1.76387E+04 CM1e3
4.29436E-03 CM*'3
4.80740F.+04 CM"3
1.34136E,04 CM*-3
6.84563E*04 CM -3
3.79567E,03 CM-3
4.266995E÷04 CM'_3

MASS (G)
3.73E4 4 Ei03
7.67717Et02
I-.76064E+04
1.70-09ES05
5 .453-5 IE+05
6.8331E540
4.25R99E+O4
1.43844E-19

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

1 3.59052ED02 CM*3
2 1.17030E+02 CM**3
3 1.76387E+04 CM**3

2.15036E'04 CM*.3
6 4.8074OE+04 CM'3
7 6.84562E404 CM'*3
8 4.26699E+04 CM**3
9 1.44107E+01 CM*13

... BIASING INFORMATION

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

.S...... 0 HO'S WERE USED IN KENO-V BEFORE TRACKING ........

........ 0.00733 MINUTES WERE USED PROCESSING DATA. ........

VOLU'ME FRACTION OF FISSILE MATERIAL 7N THE CORE= -. 50580E-03

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 TURNED OFF

KENO MESSAGE NUMBER N5-S05 .'.. WARNING, ONLY 49 INDEPENDENT STARTING POSITIONS WERE GENERATED.

351 ADDITIONAL STARTING POINTS WERE PICKED FROM TREDINITAL DISTRIBUTION.

0.45350 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME 1S 0.46933 MINUTES.

NAC International 6.6.4-13
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"LWT CASK, 25 PWR RODS, NO PWR BASKET, 5 W/O U235 VARIABLE PITCH"

GENERAT ION
GENEIATION E rrEFFEC'['IVE

KNO MESSAGE NUMBER K,-I'2
55!• 5062E-0'

KENO MESSAGE NUMBER K!!-12
2 !5. 8R"790F- 01

MENO MESSAGE NUMB!R K8-lj2
3 5.83844F'-03
4 6.886441"-01

5 • E. 44 6E-01

7 591571E01

a (.00952E-01
9 5."40036-0!

10 5.6A2(6E-01
11 5.66266E-01

12 (.3911 j-01
13 6.16399E-01
14 6.31496 -01
15 E.4060E- 01
16 .I IEI -01
17 5 .07!C 2-0
18 6.064e CE01
19 6.067 2E-01
20 3. 1 3EE-01
21 6115f49E-01
22 5.94"14E-01
23 6.2709'4E-01
24 6.25C6E- 01
2 5 6.0 9E90 -01.4 925E-01
27 

522226E-1 
01

2 8 5.7900•0E-O1
29 6.3E2178E-01
30 6.2E,5ý72E-01
31 6.109 47E-0 1
32 608E00 E-01
33 6. 1914E- 01

KENO MESSAGE NUMBER K! -132
24 5. 28167 -01
35 5,884!C5E-00
36 5.795f3!-01
37 6.81191E -01
38 5.52c03E-01
39 6.43414E-01
40 6.753536 0-
41 6.05556E-0i
42 6.21(i4E-01
43 6.17653E-01
44 5.88315E-01
45 6.10426E-01
46 6.11601E-01
47 6.77940E-01
48 5.29465E-01
49 5.89280E-01
50 6.09-:2E-01
51 6.273E31:-00
52 6.12326E-01
53 5.01348F-,1
54 5.59227E-01
55 5.754779-01
56 5.74859E-01
57 5.67444E-01
58 6.45415E-01
59 5.95972E-01
60 6.0370BE-0I
61 5.57989E-01
62 6.24697E-01
63 6.29967E-01
64 6.46987E-01
65 6.05749E-01
66 6.35054E-01
67 .. 7.15790E-01
68 5.59694E-01
69 5.57212E-01
70 6.06197E-01
71 6.20951l-01
72 5.86138E-01
73 6.15314E-01
74 6.49943E-01
75 6.17206E-01
76 6.31617E-01
77 5.38890E-01
78 6.39127E-01
79 9.26966E-0!
80 5.73296E-01
81 6.21337E-01
82 5.88458E-01
83 6.20492E-01
84 5.68290E-01
85 6.35831E-01
86 5.45458E-01
87 6.36212E-01
s8 5.97694E-01
89 6.40220E-01
90 5.963059-01
91 6.06641E-01
92 5.96472E-01
93 6.39682E-01

NAC International

ELAPSED TIME
MINUTES

WARNING .... ONLY
-. 01660F 0i

WARNING .... ONLY
". 167 -0 0

WARNINC .... ONLY
.7f. , -01

516E-0O

C. 01 6 'OL00

.181 97E-01
6"1167601-0
7. 2"67E-01
7.06397E901

1. 1 0, 01

.4 9006-01

6 810tOO6!0

I. 50.3 E-019. '81679 01
1.-0107E*001 108'O*O00

1.1476 1*00

1 1_6"4' U00+0

22g- E+-00

1. 61 650E+0
1.22%"E+900
12I ' 7E+00
1i.7 *6+ 00

1.5?7!ý3E+00

I,414E0 +00
1.94157E+00

1 "("60E'+00

1.5953(07+001645(9+0060

1.660979+00
1.719179+00

WARNING ... ONLY

1.7571:8E+00
2.1008+00
1.636 33-E' 00
1.074638+00
1.51357E800

2.95067F+00
.986750E+00

2.02483E+00
2.0633E3400
2.100832+00
2.141139•.00

2.17867E+00
2.217179+00
2.25183E+ 00
2.29133E+00
2.32E083+00
2.36817E+00

2.60483Eý00

2. 4423 39 00
2.479830*()0

2.51978E400
2.55858E+00
2.59883E+00
2.63817E900
2.67583E+00
2. 71 5179800

2.70533E+00
2.7940839+00
2.83317E+00
2.87167E+00
2.907330E00
2.394400E00
2.98250E+00
3.01817E+00
3.08750E+00
3.09683E+00
3.13350E+00
3.171009+00
3.208509E+00
3.24600E-00
3. 284 5 0E+00

3.32383E 00
3.35950E 00
3.39800E+00
3.43467E+00
3.47217E+00
3.50967E+00
3.54 63 33E400
3.58300Ei*0
3.62050E+00
3.65800.E00
3.69467E+00
3.73483E+00
3.77250E,00
3.80900E+00
3.84650E+00
3.88600E + 00
3.923 509S 00
3.96100E400
4.00033E800

AVE RAGE
K-EFFECTIVE

292 INDEPENDENT
1. 00000E8+00

279 INDEPE1NDENT
1.000090E,0

274 1INDEPE'RNDENT

C. 41 8`F- 10

0. 363449-00I

6.30(91-01

E9. 106 3 5- 01

C. 8418 CE-01
9.1I17LE-01

C'.0 i8 EF- 0]3

E 04 `6 -01
6.00 556-01

9 04.23I-01
6.0''6-I1-0
6 .0 51 E-01
6 100S -01
6 II1'65E-01
O.081''S1-01

. 08 56E-01
S.0-4 1E-01-
6.098610.81

6.0Cý96E-016 0815'9-01

6. 0+4E-401

E .0960-E- 01

6. 0 01

36 INDEPENDE1
9 06;"804_0 81

6.074r cE-01

8.0(584E-01
6.06437E-01

6.06769E-01
6.05647E-01
6.0. 694E-01
9.051059E-01

6. 03720E-01
6. 0476E-01
6.056 48E-01
6. 0HE129-01

0.090049F-SO

6.047254-01
6.09040E-01
6.069070-01
6.090792-01
6.060090-01
6.09.049-01
6.06 9495-01
6.03047E-01
6.06597E-01
6.047570-01
6.04338E-01
6.017218-01
6.005107E-01
6.044760-01
6.05314 E-01

6.0459a7 E-0]I
6,05381E-0 I

6.04656E-01
6.04503E-01
6.044904E-01
6.03701E-01
6.040519E-01
6. 0847 69-05

6.05162E-01
6.051719E-01
6.05638E-01
6.073339E-01
6.0 0611E-01
6.05874E-01
6.06870E-01
6.06097E-01
6.05812E-01
6.05946E-01
6.06557E-01
6.06703E-01
6.070399-01
6.0 6131E-01
6.0565E-0I
6.06830E-01
6.0640E0-01
6.06589E-01
6.06362E-01

6.06537E-01

6.80709-8-1

6.057039-01

0.05609E-01
6.063589-01

6.065089-81

AVG K-EFF MATRIX
DEVIATION K-EFFECTIVE

FISSION POINTS WERE GENERATED
0.000006O00 0.000008000

F1SSION 1 O'INTS WORE GENERATED
0.00?060+00 0,00000E*00

FISSION POINTS WERE611 08 1100 6+00,
I 0210021i-0!'

C 0 0, C 0

2.04H57E-026.B0(9-02
21.497 "-02

1.2•30-E-02
1.61'47E-02
I. 09'2EE-02
I .C'791E-00
9.(1479E-03

6.'5 1E-03

7i.9762-1-03
7.5220:E-0,
7.12472L-05,
6.798860-00

,5509-0'
0.276429-07
6.0050E8 3

5.9(64AE-03
.75996E-33

1.5CE32E-03
C .405,ICE-02
6.22168E-01
6.00230E-01'

635%7 7E-0•
FISSION POI1N T5 WEFRE2

59943!E -03

' 712801E-0
5.5507L8E-0S

0.5H70-0

5270024E-05

5.42E78E-03
5.29914E-0•
5l.19106E-02
506960E-03
4.95430E-!0

.0"102-050
52(771E0

.1(798E- 0
5.059671E00
4.973550000
4.87424E8-0
4.7904 G-07
4.79278E-01
4.735965-02
4.68119-0 1
4.64465E-03
4.62077E-02

4.541546-0
4.462576-03
4.45 653E-03
4.3.517E-63
4.34374E-03
4.32777E-03
4.25253P-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
4.16382E-03
4.53154E-03
4.08603E-03
4.05625E-03
4.00904E-03
3.96509E-03
3.91972E-03
3.89962E-03
3.86900E-03
3.89096E-03
3.86163E-03
3.81770E-03
3.794059-03
3.75243E-03
3.71003E-03
3.67019E-03
3.64830E-03

GE6NERATEII
0,00000E+00
0.00000E+00
0. 00000E+00
0.000068+00

0,000008.00
0.O00000E00
0.00000E900
0.00000E+00

0.000009 +00
0,00000E+00O,00080E+O0

O.00000*E00O.O00010E900
0.000000E+0

0.000006:100
0. 00000E 00
0.00009E+0
0.O0000E+00
0.O0000E+000.0.00008+00
O.O00009E00
0.O0000E+00
0.00000E+00
0.000009E00
O.00O00E+O0
O.0000096E0
0.000009*60
0.00000E400
0. 00000E+00
0.0000OE+O0
0. 00000900
O.O00800E00

GENERATED
0.600009+ 00
0. 00500+00
0.000009 00
0. 000009+00
0.000080+00
0.00000E+00
0.000*OE+05
O.000008+O0
0.O00000E900
0.00000+O00
0. 0800E400
0.000009. 00
O.000009+0
0.O0000E+00
0.O00000E*O0

0.O006009*00
0.00000E+00
0. 0000 09* 0
0.00000E+00
0.80000. 00
0.0000*E+00
O.00000*E00
0.00000E+00
0.60000E400
O.000000E+0
0. 00009+00
0.08006E+00
0.00000+E00
0.00000E+00
0.000009E00
0.00000E+00
O.O 00 009O
O.00008OE00
O. 00 000E 00
0.00 000E 00
0.00000E+00
0.00000E+00
0.0000 0E-00
0.0000E+ 00
0.OOOOOE+00
0.00000E400
0.O000o00900
0.00000E+00
0.00000E+00
0.00000E+00
0.000OO0+O0
O.00009E+00
0.00000E+O0
OO00000E+O0
0.O00000E00
0.O000 00' 00
0.0 00 00E 00
0.00000EO0
0.009000E00
0.0000000O0
0.00000+O00
0.00000E+00
0.000000E+0
0.00000E+00
0.00000E+00

MATRIX K-EFF
DEVIAT10N

0.00000E606

0.00000EO00

O.OOO00E+00
O.0001090E0
O. 00000E+00
0.000001:00
0.00008O100
0.00000E900
0.000009+00

0.00000E+00

0. 0600E00Lf
0.000009+00O.O00OOE+00
0.O0000E+000.00000E+00
0.00000F+00
O.100000E+0

0.00000E,00
O.00000EO00

O.000009+00

O.000009E00
0.000009+00
O.O00009+000.000009+00

O.OOOOO+O000.000009+00
O.O00009+00
O.00000E+00
0.00001E+00
0.00000E+00
0.00000E*00
O.00000+O00

0.000001100

O.O0000E+.00
O.00000±E00
O.000009+00
0.000008+00
O.00000*E00

0.000004+00
O.O0000E+O0

O.O0000E•00
0.00000E+00
O.000800E00

0.00000F+000. 00000E±00

O.O00000E00
O0.00000+O0
0.00000E+00
0.000009*00
O.00000+E00

0.000009*00
0.00000E800
O.000000E+0
O.000000E+0
0.00000+O00
O.00000E+00
O.00000E+00
O.00000E+00
O.OOOOOE+00
O.00009E 00
0.00000E+00
0.00000E+00
0.000008+00
0.00000E9O00

0.00000E+00
0,0000E+00
6.000009+00
0.O00000E+00
0.00000E+00
0.O00001E00
0.000009E00
O.00000E00
0.0000E0+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E900
0,O0080+0E0

0.000009E00
0.00000E+00
0.00000E+00
0.00000E+00
0.000009+00

O.00000E+00
0.5000090E0
0.00000E900
0.00000E+00

0.00000E+00

(0
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04
95

.6
97
98

i00
101

102
103

6.0i0101F-01
6.3i734F-01
6.48617E-0i
6.37762E-01
6,23961F6-01
5.018911-01

E.249019 -01
1.075661E-01
E.08627E-D1
6.080408-01

4.03013E100
4 077`3F+00
4 11363E+00
4,151 01+004. 1 ý9 -(3E+00
4.,1903E00
4 '. 

104 6513E+00
4.0333E+00
4 .4000F+00
4 .376671'00

C.06449E-01
C.06721E -01
I 07166F 01
6.074>B - 01
(.07•6E-01
6 0"1 94E-01
6 07 7 E-01

. 0771E- 01
0*74 1E01

3.6089.E-03

3.16024E-0'

3.619EL-0O

3. 4"712E-03

3. 3 ]62E-03
3.35322E-03

0.,000002400
0.00100E+00

0.00000F+00
0.00000F+00
0.00000E+00

0.00000E400
0.00000E100
0,00000E+00
0.00000E+00
0.000001.00

0.00000E+00
0.00000E400
0.0000E400
O.00000E+00
0.00000+E00
0.00000F+00
0.00000E+00
0.00000F+00
0.00000F ,00
O.00000E+00

KENO MESSAGE NUMBER K5-123 E1XECUTION TEY1N810)401 DUE TO COM4PLETION OF THE SPECIFIED1 NUMBER0 01' GENERATIONS.
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"LWT CASK, 25 PWR RODS, NO PWR BASKET, S, W/O U235 VARIABLE PITCH"

LIFETIME = 2.21135E-04 OR - 1.12274E-06 GENERATION TIME = 1.16931E-04 + OR - 8.33192E-07
NU BAR - 2.429486*00 OR - 2.62739E-04 AVERAGE FISSION GROUP = 2.382946,01 OR - 1.550741-02

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION - 6.34'30F-02 OR - 9.03504E-04 0
NO. OF INITIAL

GENERATIONS
S KIPPED

AVERAGE 67 PER CENT
X-EFFECTIVE DEVIATION CONFIDENCE INTERVAL

0.60783 OR - 0.00338 0.60445 TO 0.61120

0.60701 + OR - 0.00331 0.60370 TO 0.61032

0.60662 + OR - 0.00332 0.60330 TO 0.60995

0.60708 OR - 0.00332 0.60376 TO 0.61041

0.60724 + OR - 0.00336 0.60389 TO 0.61060

0.60731 OR - 0.0033q 0.60392 TO 0.61070

0.60744 + OR - 0.00342 0.60402 TO 0.61087

0.60786 4 OR - 0.00343 0.60443 TO 0.61130

0.60830 , OR - 0.00344 0.60485 TO 0.61174

0.60796 + OR - 0.00347 0.60449 TO 0.61142

0.60739 OR - 0.00363 0.60377 TO 0.61102

0.60142 + OR - 0.00385 0.60357 TO 0.61127

0.60756 OR - 0.00389 0.60367 TO 0.61145

0.60721 * OR - 0.00412 0.60309 TO 0.61132

0.60887 + OR - 0.00423 0.60465 TO 0.61310

0.60798 + OR - 0.00430 0.60368 TO 0.61228

0.60680 + OR - 0.00449 0.60231 TO 0.61129

0.60809 , OR - 0.00466 0.60343 TO 0.61275

0.61198 + OR - 0.00481 0.60717 TO 0.61679

0.61276 + OR - 0.00514 0.60762 TO 0.61790

0.60805 f OR - 0.00487 0.60318 TO 0.61292

0.61160 OR - 0.00507 0.60653 TO 0.61667

0.61179 + OR - 0.00507 0.60672 TO 0.61686

0.61226 + OR - 0.00570 0.60656 TO 0.61795

0.61570 + OR - 0.00493 0.61076 TO 0.620C3

0. 1944 OR - .000598 0.11345 TO 0.E2042

95 PER CENT
CONFIDENCE INTERVAL

0.60101 TO 0.61458

0.60038 TO 0.61363

0.59998 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

0.59831 TO 0.61779

0.60145 TO 0.62174

0.60165 TO 0.62194

0.60007 TO 0.62365

0.60583 TO 0.62556

0-C0747 TO 0.63140

0.59644 TO 0.62189

99 PER CENT
CONFIDENCE INTERVAL

0.59769 TO 0.61.796

0.59707 TO 0.61694

0.59666 TO 0.61659

0.59711 TO 0.61706

0.59716 TO 0.61731

0.59714 TO 0.61748

0.59717 TO 0.61772

0.59756 TO 0.61817

0.59796 TO 0.61863

0.59756 TO 0.61835

0.59651 TO 0.61828

0.59588 TO 0.61897

0.59588 TO.0.61923

0.59485 TO 0.61956

0.59620 TO 0.62155

0.59508 TO 0.62087

0.59332 TO 0.62020

0.59411 TO 0.62206

0.59755 TO 0.62641

0.597:35 TO 0.62818

0.59344 TO 0.62266

0.59638 TO 0.62682

0.59658 TO 0.62701

0.59517 TO 0.62934

0.60089 TO 0.63050

0.60149 TO 0.63738

0.59008 TO 0.6282S

NUMBER OF
HISTORIES

40000

39600

39200

38800

38400

38000

37600

37200

36800

36400

34400

32400

30400

28400

26400

24400

22400

20400

18400

16400

14400

12400

10400

8400

6400

4400

2400

0

97 0.6091*7 + OR - 0.00636 0.60280 TO 0.61553

0
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"LWT CASK, 25 PWR RODS, NO PWHR BASKET, 5 W/O U235 VARIABLE PITCH"

PLOT OF AVERAGE K EFFECTIVE BY GENERATION RUN,
THE LINE REPRESENTS K-EFF = 0.6078 t OR - 0.0034 WHICH OCCURS FOR 103 GENERATiONS RUN.
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"LWT CASK, 25 FWR RODS, NO PWR BASKET, 5 W/O U235 VARIABLE PITCH"
SKIPPING 3 GENERATIONS

GROUP FISSION UNIT REGION FISSIONS PERCENT ABSORPTIONS PERCENT LEAKAGE PERCENT
FRACTION DEVIATION DEVIATION DEVIATION

1 C.0026 1.57985K-03 8.7906 1.46309K-03 4.6127 0.SOOS0E÷O0 0.0000

2 0.0115 7.00679E-03 2.7598 4.70633E-03 1.7867 0.00000EK00 0.0000

3 0.0117 7.09670E-03 2.4508 2.94741E-03 2.3817 0.OOO0K+O0 0.0000

4 0.0050 3.04076E-03 2.7124 1.4470BE-03 2.5780 O.O0000E+S0 0.0000

5 0.0017 1.05042E-03 2.2811 9.71530E-04 2.0226 0.0OSOKE+00 0.0000

6 0.0013 8.01924E-04 1.8786 1.27437E-03 1.5946 S.SOSOOE+00 0.0000

7 0.0011 6.58599E-04 2.2485 1.13115E-03 1.8620 0.000OOESOI 0.0010

a 0.0009 5,46337E-04 2.7318 1.38799E-03 2.3369 N.SSOOOEi0I 0.0000

9 0.0011 6.88145E-04 3.2905 2.04965E-03 2.6429 0.00000E+00 0.0000

00 0.0023 1.37228E-03 4.0690 3.08278K-03 3.1438 0.000OOE+00 0.0000

11 0.0050 3.01285E-03 3.2726 5.58792E-03 2.7255 0.00000E+00 0.0000

12 0.0066 4.14269E-03 4.1673 6.57913E-03 3.5414 0.50000E+00 0.0000

13 0.0061 3.70803F-03 4.2331 6.66073E-03 3.2560 0.00000E0O0 0.0000

14 0.0052 3.14150E-03 3.9860 1.00693K-02 2.9291 0.000500+00 0.0000

15 0.0010 5.92258E-04 6.9217 2.66806E-03 3.6113 0.00000E+00 0.0000

16 0.0006 4.92749E-04 8.2799 1.72052E-03 4.2351 O.SOS0OEt00 0.0000

17 0.0011 6.58539E-04 11.8002 1.10648E-03 5.0772 8.0O000E+00 0.0000

18 0.0015 9.35353E-04 13.1549 1.20556E-03 5.5875 6.0000KE+00 0.0000

19 0.0020 1.22599E-03 9.2968 2.04936E-03 3.7905 0.00000Et00 0.0000

20 0.0084 5.09529E-03 5.8262 8.23197E-03 2.6286 0.0OOOOE+00 0.0000

21 0.0050 3.032OIE-03 7.8495 3.81663E-03 4.1344 0.00OOOE460 0.0000

22 0.0132 6.02532E-03 4.6382 9.93741K-03 2.4315 0.O0000E+00 0.0000

23 0.0855 5.19793E-02 2.0678 7.77471E-02 0.8462 O.O0000E+S0 0.0000

24 0.2422 1.47194E-01 1.2481 2.28032E-01 0.4439 S.OOOOSE+00 0.0000

25 0;2248 1.36621E-01 1.1692 2.08870E-0K 0.4151 0.00000E+00 0.0000

26 0.2717 1.65140E-0I 1.0707 2.89862E-01 0.3604 0.00000E400 0.0000

27 0.0006 4.09865E-02 2.5235 1.07785E-0i 0.6253 0.0000OOi0 0.0000

SYSEKM TOTAL = 6.076350-07 0.5556 1.00237Ki00 0.1147 0.00000E,00 0.0010

ELAPSED TIME 4.3'7750 MINUTES

RANDOM NUMRER' 141C1CDC4912
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"LKY CASK, 25 PWR RODS, N0 PKR BASKET, 5 W1O U23S VARIABLE PITCH'

0. 5153 TO 0.53E3
0.5353 TO 0.55E3
0.5553 TO 0.5713
0.5753 TO 0.59V3
0.5913 TO 0.6153
0.6103 TO 0.63F3
0.5.3C3 TO 0.6563
0.0ý553 TO 0.67E3
0.1703 TO 0.6983
0.5983 TO 0.7183

0.5183 TO
0.531. TO

0.5e5 TO
0.576 To
0.5953 TO
0.fI13 TO
0.(.3f3 TO
0.6553 TO
0.6754 TO
0.69V TO

0.53E 3
0. 0553
0.5752
0.5953
0.E183
0. 353
0. 503
0. .783
0. E903
0. 71E3

FREQUENCY FOR GENERATIONS 4 TO 103

FREQUENCY FOR GENERATIONS 29 TO 103

FREOUENCY FOR GENERATIONS- 54 TO 103

(0

0.5303 TO 0.5383
0.5353 TO 0.5563
0.5563 TO 0.5753
0.5753 TO 0.5903
0.5953 TO 0.61E3
0.6183 TO 0.6383
0.6353 TO 0.65C3
0.6583 TO 0.67e3
0.6703 TO 0.6963
0.6983 TO 0.7183

0."183 TO 0.5383
0.038' TO 0 .553
0.5580 TO 0 .703
M55785 TO 0.5903

0.5985 TO 0.0183
0.0185 TO 0.0353
0.032 TO 0.0553
0.656E TO 0 073
0.070 TO 0 .983
0.698ý TO 0.7193

FREQUENCY FOR GENERATIONS 79 TO 103

CONGRATULATIONS! YOU HAVE SUCCESSFOULLY TRAVERSED THE PERILOUS PATH THROUGH KENO V IN 4.37750 MINUTES

ý 0
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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

('WR RODS, NO BASKET, VOID EXTERIOR, GAP FULL
27GROUPNDF4 LATTICECELL
U02 1 0.95 293.0 92235 5.0 92238 95.0 END
ZIRCALLOY 2 1.0 293.0 END
H20 3 1.000 293.0 END
AL 4 1.2 293.0 END
2S304 5 1.0 293.0 END
PI 6 1 .0 293.0 END
F20 7 1.000 293.0 END
(20 8 1.000 293.0 END
}20 9 1.0 292.0 END

END COMP
TRIANOGPITCH 2.92169 0.9564 - 3 1.1175 2 0.9753 9 END
"LWT CASK, 25 PWR RODS, NO PWR BASKET, b W/O U235 VARIABLE PITCH"
READ PARAM RUN=YES PLT=NO GEM=103 NPG=400 END PARAM
READ GEOM
UNIT 1
COM-"PWR FUEL ROD"
CYLINDER- I 1 0.4781 2P10.0
CYLINDER 9 1 0.4876 2PIO.0
CYLINDER 2 1 0.5588 2P10.0
GLOEAL UNIT 2
CYLINDER 3 1 16.98E:2 2P0.0
HOLE i .0000 OC0C0 .0000
HOLE 1 .0000 2.9210 .0000
HOLE 1 2.530' 1 4(00 .0000
HOLE 1 2.5301 -1 400 .0000
HOLE I .0000 -2.921f .0000
HOLE 1 -2.5-01 -1. 400 .0000
HOLE 1 -2.53 01 1.460b .0000
HOLE 1 -2.5. 01 4.-.82 .0000
HOLE 1 .0000 5, 4'3 .0000
HOLE 1 2.5 01 4.-H82 .0000
HOLE 1 5.003 2 '21C .0000
HOLE 1 5.0C03 .0000 .0000
HOLE 1 5.0003 -2. 216 .0000
HOLE 1 2.5•01 -401 082 .0000
HOLE 1 .0000 -5.5434 .0000
HOLE 1 -2.5301 -4.3820 .0000
HOLE 1 -5.0(03 -2..216 .0000
HOLE 1 -5.0C03 .D000 .0000
HOLE 1 -5.0(03 2.9216 .0000
HOLE 1 -5.0 03 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 1 -?7.5904 -1.4610 .0000
CYLINDER 5 1 18.B913 2P10.0
CYLINDER 6 1 33.4963 2PI0.0
CYLINDER 5 1 36.5443 2P00.0
CYLINDER 7 1 49.2443 2P10.0
CYLINDER 5 1 09.8539 2P00.0
CUBOID 8 1 4P49.3539 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 1.04 (SECONDS).

SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 11.48 (SECONDS).

SECONDARY MODULE 000009 HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION.CODE 0. CPU TIME USED 472.53 (SECONDS).

MODULE CSAS25 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 488.10 (SECONDS).
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PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

P5055514: CEAS

CREATION DATE: 03/08/96

VOLUME: ENG

LIBRARY: G:\SCALE43\WINNT\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 PARAMETERS ....

LIB 27GROUPNDF4 LIBRARY
MXX 9 MIXTURES
MSC 9 COMPOSITION SPECIFICATIONS
IZM 4 MATERIAL ZONES
GE LATTICECELL GEOMETRY
MORE S 0/I DO NOT READ/READ OPTIONAL PARAMETER DATA
MSLN 0 FUEL SOI,UTIONS

.... PROBLEM COMPOSITION DESCRIPTION ....

SC UO2 STANDARD COMPOSITION
MX I MIXTURE NO.
VF 0.9500 VOLUME FRACTION
ROTH 10.9600 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP S 0/I MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

92000 1.00 ATOM/MOLECULE
92235 5.000 WTH
92230 95.000 WTM

8016 2.00 ATOMS/MOLECULE
END

SC ZIRCALLOY STANDARD COMPOSITION
MX 2 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 6.5600 THEORETICAL, DENSITY
NEL I NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

EEMP 293.0 DEG KELVIN
40302 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 I 0/I MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
B016 1.00 ATOM/MOLECULE

END

SC AL STANDARD COMPOSITION
MX 4 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
iND

SC SS304 STANDARD COMPOSIT7ON
MX 5 MIXTURE NO.
VF 1.0000 VOLUME FRACTION

ROTH 7.9200 THEORETICAL DENSITY
NEI, 4 NO. ELEMENTS
I'p 0 0/1 MIXTURE/COMPOUND
TEM P 293.0 DEG KELVIN

24304 19.000 WT=
25055 2.000 WT'.
26304 69.500 WT'
28304 9.500 WT,

END

SC PB STANDARD COMPOSITION
Mx R 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 DEG KELVIN

82000 1.00 ATOM/MOLECULE
END

SC H20 STAIIDARD COMPOSITION
MX 7 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

LOOI 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

SC H20 STANDARD COMPOSITION
MX 8 MIXTURE NO.
VF :.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP I 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

November 2007
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1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

SC H20 STANDARD COMPOSITION
MX 9 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

.... PROBLEM GEOMETRYS*"

CTP TRIANGPITCH CELL TYPE
PITCH 2.9217 CM CENTER TO CENTER SPACING
FUELOD 0.9564 CM FUEL DIAMETER OR SLAB THICKNESS
MFUEL 1 MIXTURE NO. OF FUEL
MMOD 3 MIXTURE NO. OF MODERATOR
CLADOD 1.1175 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE NO. OF CLAD
GAPOD 0.9"153 CM GAP OUTER DIAMETER
MGAP 9 MIXTURE NO. OF GAP

ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE 1 IS FUEL
ZONE 2 15 GAP
ZONE 3 IS CLAD
ZONE 4 IS MOD
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•* BPW RODS, NO BASKET, VOID EXTERIOR, GAP FULL

.... .* *DATA LIBRARY INFORMATION """*"".*..

UNIT VOLUME
NUMBER DATA SET NAME NAME UNIT FUNCTUIO

S9 G:kscaIe43\DATALIB\FTr9FSDS STANDARD COMPOSITION LIBRARY

82 G:\scaIe43\DATALIB\FTB2F00I CROSS SECTION LIBRARY

11 D:\PROJECTS\BUJ85-C-I\rodsR\ROHX3M\FTIIF00I SHORT CROSS SECTION LIBRARY

90 D;\PROJECTS\BUR5-C-I\rodsl\ROHX3M\FT90F0I INPUT DATA DIRECT ACCESS

STANDARD COMPOSITION LIBRARY DATA

* UNIT NUMBER : 09

DATASET SANE : G:\scale43\DATALIB\FT89F001

LIBRARY TITLE: SCALE-4 STANDARD COMPOSITION LIBRARY

637 STANDARD COMPOSITIONS, 490 NUCIDES
90 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.

** * CREATION DATE: 6/30/95

CROSS SECTION LIBRARY DATA

UNIT NUMBER a2

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

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

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

.. ......... O'S WERE USED LOADING THE KENO V DATA ........

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

........ S SD'S WEBE USED CHECKING THE KENO V GEOMETRY DATA ....
--*** RESTART DATA M4AS BEEN WRITTEN ON UNIT 95 --

........ 0 SO'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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'LWT CASK, 25 PWR RODS, NO PWR BASKET, 5 W/6 U235 VARIABLE PITCH"

NUMERIC PARAMETERS

TME MAXIMUM PROBLEM TIME (MIN) 30.00

TBA TIME PER GENERATION (MIN) 0.50

GEN NUMBER OF GENERATIONS 103

NPG NUMBER PER GENERATION 400

NSK NUMBER OF GENERATIONS TO BE SKIPPED 3

BEG BEGINNING GENERATION NUMBER 1

RES GENERATIONS BETWEEN CHECKPOINTS 0

XID NUMBER OF EXTRA I-D CROSS SECTIONS 1

NBK NEUTRON BANK SIZE 425

XNB EXTRA POSITIONS IN NEUTRON BANK 0 -

NFB FISSION BANK SIZE 400

** *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 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

NAC International 6.6.4-28
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""WT CASK, 25 PWR RODS, NO PWR BASKET, S W/O U235 VARIABLE PITCH"

LOGICAL PARAMETERS

RUN

FLX

SMO

MKU

CKU

PMU

MKR

CKH

EM.H

HML

AMX

XSE

XS2

XAP

PKI

P 1D

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-S 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

FMP

MRA

CKA

FMA

HAL

FAR

GAS

PAX

PWT

PGM

BUG

TRK

PLOT PICTURE MAP(S) NO 1

COMPUTE FISSION DENSITIES NO

COMPUTE ND-BAR & 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 K-EFF BY ARRAY NUMBER HO'

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 NO

PRINT DEBUG INFORMATION NO

PRINT TRACKING INFORMATION NOI

PARAMETER INPUT COMPLETED

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

. .. . . .•DATA READING COMPLETED
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ULWT CASK, 25 PWR RODS, NO PWR BASKET, 5W/o U235 VARIABLE PITCH"

-. " -* '*ADDITIONAl, INFORMATION0"

NUMBER OF ENERGY GROUPS

NO. OF FISSION SPECTRUM SOURCE GROUP

NO. OF SCATTERING ANGLES IN XSECS

ENTRIES/NEUTRON IN THE NEUTRON RANK

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 ARMAY NUMBER

27 USE LATTICE GEOMETRY

1 GLOBAL ARRAY NUMBER

2 NUMBER OF UNITS IN THE GLOBAL X DIR.

17 NUMBER OF UNITS IN THE GLOBAL Y DIR.

10 NUMBER OF UNITS IN THE GLOBAL Z DIR.

8 USE A GLOBAL REFLECTOR

1. USE NESTED HOLES

0 NUMBER OF HOLES

10 MAXIMUM HOLE NESTING LEVEL

10 USE NESTED ARRAYS

2 NUMBER OF ARRAYS USED

I MAXIMUM ARRAY NESTING LEVEL

NO

0

0

0

0

YES

NO

25

.. .I

NO

0

MIR

MIR

MIR

,X BOUNDARY CONDITION

*Y BOUNDARY CONDITION

4Z BOUNDARY CONDITION

MIR

MIB

MIR

-X BOUNDARY CONDITION

-Y BOUNDARY CONDITION

-Z BOUNDARY CONDITION

"LWT CASK, 25 PWR RODS, NO PWR BASKET, 5 W/O U235 VARIABLE PITCH"

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

1000o0 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.

8746] WORDS OF STORAGE ARE AVAILABLE TO EACH SUPERGROUP.

1I165 WORDS ARE NEEDED FOR THE lARGEST GROUP.

13860 WORDS OF STORAGE IS SUFFICIENT TO RUN THIS PROBLEM.

25594 WORDS OF STORAGE WI.,. ALLOW THE PROBLEM TO RUN WITH ONE SUPERGROUP.

25760 WORDS OF STORAGE WILL, BE USED TO RUN THIS PROBLEM.

STARTING ENDING XSEC ALBEDO TOTAL
* SUPERGROUP GROUP GROUP LENGTH LENGTH LENGTH * -

1 1 27 2636 H 13055

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

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

I,

0
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MEDIA BIAS
NUM I DREGION

"LHT CASK, 25 PHR RODS, NO PWR BASKET, 5 W/O U235 VARIABLE PITCH"

GEOMETRY DESCRIPTION FOR TH1OSE UNITS UTILIZED IN THIS PROBLEM

UNIT I

PWR FUEL ROD

1 CYLINDER

2 CYLINDER

3 CYLINDER

REGION

1 CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

ROLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

ROLE 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

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CUBOID

I I RADIUS = 0.47810 "+Z - 10.000 -Z = -10.O00 CENTERLINE IS AT

9 1 RADIUS = 0.48760 +Z = 10.000 -Z = -10.000 CENTERLINE IS AT

2 1 RADIUS = 0.55N 0 +Z = 10.000 -Z = -10.O00 CENTERLINE IS AT

"LWT CASK, 25 PWR RODS, NO PWR BASKET, 5 W/O U235 VARIABLE

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
NUM ID

X = O.0000O

X = 0.00O00

X = 0.00000

PITCH"

Y = 0.00000

Y I 0.00018

Y G .00000

- --..... G L .....-
- -- UNIT 2 - - -

I RADIUS = 16.986

AT X = 0.0O000

AT X = 0.00000

AT X = 2.5301

AT X = 2.5311

AT X = 0.O1000

AT X = -2.5301

AT X = -2.5301

AT X w -2.5301

AT X = 0.00000

AT X = 2.5301

AT X = 5.0603

AT X = 5.0603

AT X = 5.0603

AT X = 2.5301

AT X = 0.00000

AT X = -2.5301

AT X = -5.0603

AT X -5.0603

AT X = -5.0603

AT X = -5.0603

AT X = 2.5301

AT X = 715904

AT X = 5.0603

AT X = -2.5301

AT X = -7.5904

1 RADIUS = 18.891

1 RADIUS = 33.496

1 RADIUS = 36.544

1 RADIUS = 49.244

1 RADIUS = 49.854

IZ = 10.000

Y = 0.00000

Y = 2.9216

Y = 1.4608

Y = -1.4608

Y = -2.9216

Y = -1.4608

Y = 1.4608

Y = 4.3825

t = 5.8433

Y = 4.3825

Y = 2.9216

Y = 0.00000

Y m -2.9216

Y = -4.3825

Y " -5.8433

Y = -4.3825

Y = -2.9216

Y = 0.000O

Y = 2.9216

Y = 5.8433

Y = 7.3041

Y = 1.4608

Y -5.8433

Y= -7.3041

Y = -1.4608

+Z = 10.000

+Z = 10.000

+Z 10.000

+Z 10.000

+Z 1i.0.0

-Z =

Z=

Z=

Z=

Z=

Z=

Z=

Z=

.Z =
.Z.

Z=

Z=

Z=

g =
Z=

2 =

Z

Z =

2 =

Z=

Z =

Z =

Z =

Z=

Z -

Z-

-Z=

-Z=

-Z=

-Z

-Z

-10.000.

0.00000

0.0000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.0OO0

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00800

0.00000

-10.i000

-10.O00

-10.000

-10.000

-1.0.000

CENTERLINE IS AT X = 0.00000

IS UNIT NUMBER I

IS UNIT NUMBER I

IS UNIT NUMBER I

IS UNIT NUMBER 1

IS UNIT NUMBER 1

IS UNIT NUMBER I

IS UNIT NUMBER 1

IS UNIT NUMBER 1

IS UNIT NUMBER I

IS UNIT NUMBER 1

IS UNIT NUMBER I

IS UNIT NUMBER I

IS UNIT NUMBER i

1 UNIT NUMBER 1

IS UNIT NUMBER I

IS UNIT NUMBER I

IS UNIT NUMBER I

IS UNIT NUMBER 1

IS UNIT NUMBER I

IS UNIT NUMBER 1

IS UNIT NUMBER I

IS UNIT NUMBER i

IS UNIT NUMBER 1

I UNIT NUMBER I

IS UNIT NUMBER I

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 = 0.00000

Y

Y

Y

Y

= 0.00000

= 0.00000

= 0.00008

= 0.00000

8 1 +x = 49.854 -X = -49.854 +Y = 49.854 -Y = -49.854 .Z = 10.000
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UNIT REGION

i 1
2

2 1
2
3
4
5

6
'I

""LWT CASK, 25 PWB RODS, NO PWR BASKET, 5 WIO U235 VARIABLE PITCH"
VOLUMES FOR TUOSE UNITS UTILIZED IN T1IS PROBLEM

GEOMETRY CUMULATIVE
REGION VOLUME VOLUME

1 1 .4361ES01 CM-3 1.4362UE'01 CMH:3
2 5.76429E-01 CM'*3 1.49385E.01 CM'3
3 4.68i20E+00 CM'3 1.96197E.01 CMN3

4 l.76387E.04 CM*'3 1.81291E,04 CM-3
S 4.'Z9426E503 CIA:3 2.24235F404 CM: 3
6 4.R0740E.04 CMHý3 7.04975E154 CM 3
7 .S41A6IE+04 CMPI3 8.39110E604 CM 3
a 6.845U3E+04 CM*"3 1.52367P.05 CM"3
9 3.79517E+03 Cm-43 1.56163E+05 CM**3

I0 4.26659E-fO04 CM*3 9.B88331050 CM 3

UNIT USES

1 25

REGION

1

2
3

1
2
3
4
5
6
7

MIXTURE

2

3
5
6
5
7
5
8

TOTAL VOLUME

3.59052E-l02 CMN3
I.44107E01 CM*-3
1,17030EI02 CM .3

1$7638'NE,04 CM-3
4.29436E+03 CM 3
4,80740E'04 CM+3
1.34136E*04 CM**3

.8N4563E+04 CM .3
3.79567E+03 CM" 3
4.26699E+04 CM*3

MASS(G)
3. 73844E 03
7.67717F+02
1..76064K+04
1. 70309y+ 05
5.45351E+05

6.83311L+04
4.25919E+04
1.43844E+01

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

1 3.S9052E,02 CM-3
2 1.17030E+02 CM-"U
3 1.76387EL+4 CM**
5 2.15036E-404 CM*4'
6 4.50740E÷04 CM*
7 6.84563E+04 CM*'3
S 4.26699E÷04 CM*-3
9 1.44107E+01 CM 3

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

........ 0.01550 MINUTES WERE USED PROCESSING DATA.. ......

VOLCME FRACTION OF FISSIIE MATERIAL IN THE CORI- 1,1U0590E-03

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 TURNED OFF

KENO MESSAGE NUMBER K5-105 "" WARNING, ONLY 26 INDEPENDENT STARTING POSITIONS WERE GENERATED.

374 ADDITIONAL STARTING POINTS WERE PICKED FROM THE INITAL DISTRIBUTION.

0.45333 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.46933 MINUTES.
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"587; CASK, 25 P69 RODS, NO P140 BASKET, 5 IO 140235, VARIASLE PITCH4"

GENERATION
GENERATION K-EFFECTIVE

RENO MESSAGE NUMBER K!;-132
I ('17 3 F.-01

KENO MESSAGE NUMBER K9-092
2 B. 9 :256-01

KENO MESSAGE NUMBER K-
3 B.90915E-01
4 E.1 - 0-0
5 E0. S06- 01
6 6.0S 14, E 01
7 B PS. "9-01

9 6C.5407E-0-
10 6.1694E-01
1i 6.4652E6-lI
12 6..41369-01
13 . 6.IS4E-,-01
14 6.19643E-01
15 6.40168F-01
106 .22312E-01
17 t.716B3E-01
18 1.70144E-0119 1.152716-01

20 0.43542B-01
21 6.52049 E-01
22 C.0002 E-01
23 C.41862E-0S
24 6. 32fý0- 0]'O
2 5 6.27`17E-01
28 (.231046E-01
27 8ý.62499L-01
28 6.214516-601
239 (15186E-01

30 59q803E-0
31 5.,17991E-01
.2 5.81116E-01
-3 -. 1 .. 32E-0i

'7 0 12
34 5. 64740E-01
25 6. 17649E1-61
36 0.10931E-01
37 B 52069E-01
28 1.93479E-61

39 .3 (434E-01
40 6.22092E-01
41 1.21971E-01
42 6.2-092E-01
43 6.37146E-01
44 5.551416-01
45 6.02323E-01
46 5.8 122E-01
47 6.17823E-01
48 6.50272E-01
49 6.48561E-01
150 6.21761E-01
11 6.32914E-01

52 5.92216E-01
53 5.74569E-01
54 6. 2663EK-01
55 6.18352E-01
56 6.140876-51
57 6.45562E-01
58 6.83629E-01
59 5.84007E-01
60 6.02552E-01
61 6.55602E-01
62 5.56112F-01
631 6.06527F-01
64 6.12000E-01
65 6.24962E-01
66 5.48012E-01
67 5.62255E-01
68 5.93111E-01
69 5.80987E-01
70 6.00007E-01
71 6.45326E-01
72 6.32962E-01
73 5.79951E-01
74 5.69347E-01
75 6.21438E-01
76 5.528106-01
77 5.94347E-01
78 6.16649E-01
79 6.16676E-01
80 5.91369E-01
81 5.93922E-01
82 6.170360-01
83 5.640336-01
84 6.18596E-01
85 5.973776-01
86 6.07878E-01
87 6.82650E-01
88 6.42184E-01
89 5.55622E-01
90 6.06546E-01
95 5.78821E-01
92 5.66679E-01
93 6.20164E-01
94 6.06480E-01

NAC International

ELAPSED TIME
M--NUTES

WARNIN0..ONLY
5.2500p.-0i

WARNING .... ONLY
.0'667E.0'

WARNIN .... ONLY
1 6 2005E-01

66 C6 E-01

o. A500E-01
o.7481 601
1.0506 1.00
1.'176 'E+00

1.19407K+00
1.2(600E+00
1.33S171:00
1.4133 S00
1.40363E+00
1.(525O+E00
1.620E3E+00

I.ci9800E+001.773176+00
1.141036+00
1.610506+00
1.96100E+00

2.04967E600
2.12163E+00
2.19050+E00
2.21467E+00
2.33617E+00
2.40850:E00
2.4[167E600
2.S16676+ 00
2.(2717E600
2. 70050Ei00
2.771 3E+00
2.14233E600
2.51467F- 00
2. 55333E+ 00
3.159331E+00

3.129636.00
2.20400E*00
3.27633E, 00
3.345536+00
3 .4 1717.' 00
3.414006.00
3.55450E+40
3.632.33+00
3.706506+00
3.77967E600
3.8'565 67E+00
3.•7 17E' 6 00
3.99583E+00
4.06633F400
4.13867E600
4.210006.00
4.28133E600
4.35000E600
4.41967E600
4.49567E600
4.56883E+00
4.63483E+00
4.70983E600
4.78033E600
4.8516+E 00
4.92317E600
4 .99550F. 00
5.06683E+00
5.14000E600
5.21700E600
5.28933E+00
5.36167E+00
5.4311 71E400
5.50533E400
5. 5730D0E+ 00
5. 64267E+00
5.71217E+00
5.78267E+00
5. 85233E6 ,00
5.93000E+00
5.99967E+00
6.0"1283E+00
6.14517E+00
6.21750E+00
6.29167E+00
6.36400F+00
6.44083E+00
6.51317E+00
6.58833E,00
6.66417E+00
6.73100E+00
6.797836*00
6.87567E+ 00
6.94617E+00
7.02133E+00
7.09083E600
7.16506E+00
7.235500E00

AVERAGE
K-EFFECTIVE

307 INDEPENDENT
1.O000OE,00

281 1N6EPENDENT
1.O00OCE+00

282 INDEPENDENT
5.905356-01
0.760576-01
.5.16196-01

5.912516-01
1.906566-01
5.8UP6 E01

.961 46-01
S5.98656-01

9(12,19.I - 0 16.0S9 I E-0 I

6.012006E-01
(.12278-E-01
6. I26EP-01
6.l 1 0E-O1

6.1'715B-01
6. 0I95E-01
6.111226-01

6 13045E-01
6.15143E-01

. 14426E-01
6.1'7195-01

E .506E-01
6.16970E- 01
(.171223E-01
c `5 46E-01

0 165082- 01
5.12656E-01

6. 124?SE.-01
0.15311E-01
E.1408 E-01
6.129'8E-01
6.02479E-01
". 161+E-01
6.1i7985-01
6.I029 £-01
B.098001-01
6.09•5 1-01

1.000+0-01

6. 10401- 01
C.106981-01
B.i±107- 01
B.i 1 38E-01
(.105050-01
6.103936-01
6.098196-01
6.09997E-01
6.10872E-01
6.11674E-01
6.11885E-01
6.12314E-01
6.11912E-01
6.11180E-01
6.113816-01
6.11513E-01
6.11560E-01
6.12179E-01
6.13454E-01
6.12938E-01
6.12759E-01
6.13485E-01
6. 12529E-01
6.12430E-01
6.12423E-01
6.12622E-01
6.11613E-O1
6.10854E-01
6.10585E-01
6.10143E-01
6.09994E-01
6.10506E-01
6.10827E-01
6. 1 0392F-01
6.09822E-01
6.09901E-01
6.09208E-01
6.09010E-01
6.091i16-01
6.09209E-01
6.08980E-01
6.08790E-01
6.08893E-02
6.08339E-01
6.28464E-0)
6.08330E-01
6.08325E-01
6.09199E-01
6.09583E-0I
6.08963E-01
6.08935E-01
6.08597E-01
6.08131E-0a
6.08263E-0S
6.08244E-01

AVG K-EFF MATRIX
DEVIATION K-EFFEC7IVE

FISSION POINTS WERE GENERATED
0.O001006E00 O.000006E00

FISS6ON POINTS WERE GENERATED
0.00000+00 0.0000O6+00

FISS60N POINTS WERE GENERATED
0.00060E600 0.0000O6'05

.40421E-01 0.O000006O0
1.599756-02 0.000006+00
1.01306E-02 0.00000+00
7.0731)E-03 0.O000+O00
7.68946E-03 0.000006400

i.184e44-02 0.0000O6+00
1.042906-02 0.000006+00

1.06115E-03 0.00000E+00
1.24276E-02 0.00000E+ 00
1.12444E-02 0.000001+00
1.02131E-02 0.0000O m00
9.685176-03 1.00000000
5.05528E-13 0.00000E+00
1.790.5E-03 0.00000E+00
k.!6(675-03 0.000000+00
8.14663E-03 0.O00OO0600
7.89277E-03 0.0006OE+00
7.75412E-03 0.00006E+00
7.39064E-60 0.00000E+00
7.14716E-03 0.O0000E+00
6.555718-O0 0.000005+00

0.5715E-036 0.00000+O00
6.2990E-03 0.000000400
6.1974jE-03 000006+E00
5.95ý21E-03 O000006O+00
5.73161E-03 0 .00000E+00
5.55680E-03 0 .00000E00
5.5006 0, 0 0.O00000600
5.42665 -0• 0.000006E00
5.27202E-03 0.O006OOE0
5.178456-0 0 000006.01

5.02241E-03 0.000006E00
5.09695H-03 0.OOOOOE00
4.97359E-00 0.00000+E00
4.854B9E-0' 0 000006+00

4.77805E-60 0.000006+00
4.66134E-01 0.000006+00
4.54995'E-02 0.00000E+00
4.476466-03 0.00000+E00
4.4111E- 03 0.00000+E00
4.51226 0' 3 0.0000E6+02
4.41021E-03 0 OO006E+ 00
4.34692E-03 0.00000+E00
4.25254E-03 0.00000.400
4.25061E-03 0.0OO00.E00
4.23561E-03 0.800000+00
4.15E5,-03 0.000006+00
4.08892.-03 O.OOOOE00
4.026420-03 0.00000E+OO
4.01403E-03 0.000006O00
3.94124E-03 0.00000F,00
3.86840E-03 0.00000+.00
3.79630E-03 0.OO0006+00
3.77765E-03 0.00000E600
3.52206E-03 O.0000D400
3.88790E-03 0.0000.E 00
3.62448E-93 0.00000+E00
3.82859E-03 0.0006OE00
3.88379E-03 0.09000E•+00
3.82080E-03 0.000006+00
3.758736-03 O.00000+E00
3.70394E-03 0.000006E00
3.78281E-03 0.0000OE400
3.80078E-03 0.O00000E00
3.75239E-03 S.O0000E+00
3.72227E-03 0.00000+E00
3.67015E-03 0.00000E+00
3.65264E-03 0.00000E4OO
3.61435E-03 0.00000E+00
3.58952E-03 0.00000E400
3.58493E-03 0.00000E00
3.53905E-03 0.00000+E00
3.57537E-03 0.00000E400
3.53294E-03 0.00000+Ef00
3.48759E-03 0.00000E+00
3.40340E-03 0.000001600
3.40665E-03 0.00000.+00
3.36865E-03 0.005006400
3.327876-03 O.600000-iO0
3.33287E-03 0.00000E+00
3.29434E-03 0.00000E+00
3.25715E-03 0.000006+00
3.21815E-03 0.00000+E00
3.29809E-03 0.000006+00
3.26200E-03 0.00000E+00
3.30282E-03 0.000OOE400
3.26518E-03 0.600000E00
3.24597E-03 0.000006E00
3.24332E-03 0.000006E00
3.21020E-03 5.O0000.E00
3.17518E-03 D.OOOSOE400

MATRIX K-EFF
DEVIATION

O.0000OOE00

1.OOO0+00

O.0000OOE00
0.000006.00
O.00000E600
O.00000E+00
O.00000E+00
0.0000OE+00
0.000006+00
0.OOO0E+00
O.O000OE+00
O.00000+ 00

0.000006.00
0.00000+00
0.000006+00
O.OO0OOQE+O0
O.00000E+00
O.O00OOE00
0.0000O6+00
0.000006O00
O.000006+00
O.00000E+00
0.0000OE+O0
0O.0000E+00
0.000006+00
0.00000E+00
0.00006O+00
0.000006E00
0.O000006+00
0.00000P+00
0.00000E+00
0.000S06E00O
0.000006+00
0.00006.+00
0.00000E+00
0.0000O0+O0
0.000006+00
0.00006E+00
0.0000OE+00
0.00000R.00
0.00000E+00
0.0000OE+O0
0.000006+00
0.00000E+00
O.0OOOE+00
0.O000006+00
0.00006E+00
O.00000E+00
0.OOOOOE-00
0.00000E+00
0.O00O0E+00
O.0006OE+00
O.0000OE+00
O.00000+E00
0.000006+00
O.OOOO+00
0.0000O6+00
0.00000E+00
0.00000E+00
0.00000E 00
O.0000E+00
O.00000E+00
0. 000006+ 00
0.00000+O00
0.00000E+00
0.000006+00
0.000006E00
0.0000O6+00
0.00000E+00
0.00000E+00
O.O00000 O0
0.00000E+00
0.00000+R00
0.000006+00
0.000006+00
0.00000E+00
O00006E+00
0.00000E+00
O.0000E+00
0.00000E+00
0.00000E+00
O.00000E+00
0.000006+00
0.00000E+00
0.00000E+00
0.000006+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000006+00
0.00000E+00
0.00000E+00
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95
96
97
99
99

100
101
102
103

* 78361E-01
1.98211E-01

*" 6072E:-0I
C.13"'IC' -01
C. 029 90 9 Fl- 1

1. 080E,-01.
5.23440-01
.13199E-01

6. 08742E-0I

7.30233h',00
7.37650E 00
7.44783F.00
7.5ý1750E000
7. 5R7001,00
7.65383E100
7.72700E:00
7.79567E+00
7.86433E+ 00

6.07923E-01
E.07039 0-01
0.075290-0]
I.07594E-01
I.07546E-01
( .075600-01
6.07022E-01
6.07014E-01
6.07101E-01

3 1572Cr-03
012160E03

07-
•04C5E-03

5011E-01

032--E-03
2.0012EE-03
2 9

7
c60E-03

O.000000O00
O.O000000+ 00
0.00000E+10
0.00000E0*0
0.00000Et00
O.00000E+00
0100000E 00
0.000000E00
O000000O00

0.00000E+00
0.00000E*00
0.00000E+00
0.000000+00
0.00000E+00
0.000000E00
O.00000E+00
0.00000E000
0.00000E+00

KENO MESSAGE NUMBER K5-123 EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.

,i
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"LWT CASK, 25 PWR RODS, NO PWR BASKET, 5 W/O U235 VARIABLE PITCH"

LIFETIME = 2.18556E-04 - OR - 1.10041E-06 GENERATION TIME = 1.16144E-04 + OR - 8.15332E-07
NU BAR = 2.42957E,00 * OR - 2.50942E-04 AVERAGE FISSION GROUP = 2.38494E+01 + OR - 1.41599E-02

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION = 6.26896E-02 + OR - 8.45492E-04

NO. OF INITIAL
GENERATIONS AVERAGE

SKIPPED K-EFFECTIVE

0,60726

0.60771

0.60776

0.60775

0.60796

0.60841

0.60792

0.60783

0.60741

0.60656

0.60595

0.60529

0.60423

0.60461

0.60567

0.60434

0.60477

0.60238

0.60103

0.59916

0.60032

0.59869

3.60159

0.60027

0.59595

0.5986'1

0.60031

OR

OR

OR

+ OR

+ OR

+ OR

OR

OR

" OR

" OR

,OR

* OR

" OR

, OR

OR

OR

* OR

OR

OR

I OR

OR

I OR

OR

4 OR

4 OR

OR

OR

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

0.00300 0.60426 TO 0.61026

0.00299 0.60472 TO 0.61071

0.00302 0.60473 TO 0.61078

0.00306 0.60470 TO 0.61081

0.00308 0.60488 TO 0.61104

- 0.00308 0.60533 TO 0.61149

- 0.00307 0.60485 TO 0.61100

- 0.00311 0.60472 TO 0.61093

- 0.00311 0.60429 TO 0.61052

- 0,00303 -0.60353 TO 0.60959

- 0.00314 0.60280 TO 0.60909

- 0.00322 0.60207 TO 0.60851

- 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 0.60828

- 0.00414 0.60063 TO 0.60891

- 0.00430 0.59808 TO0.60669

- 0.00460 0.59643 TO 0.60563

- 0.00438 0.59477 TO 0.60354

- 0.00459 0.59573 TO 0.60492

- 0.00497 0.59371 TO 0.60366

- 0.00540 0.59620 TO 0.60699

- 0.00655 0.59372 TO 0.60683

- 0.00620 0.58975 TO 0.60215

- 0.00613 0,92.54 TO 0.60479

- 0.00972 0.59059 TO 0.61004

95 PER CENT
CONFIDENCE INTERVAL

0.60127 TO 0.61326

0.60172 TO 0.61370

0.60171 TO 0.61381

0.60164 TO 0.61387

.0,60180 TO 0.61412

.0.60225 TO 0.61457

0.60177 TO 0.61407

0.60161 TO 0.61404

0.60118 TO 0.61363

0.60051 TO 0,61262

0.59966 TO 0.61223

0.59885 TO 0.61173

0.59754 TO 0.61091

0.59754 TO 0.61169

0.59822 TO 0.61311

0.59646 TO 0.61222

0.59649 TO 0.61305

0.59377 TO 0.61099

0.59183 TO 0.61023

0.59039 TO 0.60792

0.59114 TO 0.60951

0.58874 TO 0.60863

0.59000 TO 0.61238

0.58717 TO 0.61338

0,50354 TO 0.60836

0.55642 TO 0.61092

0.50086 TO 0.61976

99 PER CENT
CONFIDENCE INTERVAL

0.59827 TO 0.61626.

0.59873 TO 0.61669

0.59868 TO 0.616083

0.59859 TO 0.61692

0.59872 TO 0.61720

0.59917 TO 0.61765

0.59870 TO 0.61715

0.59851 TO 0.61715

0.59807 TO 0.61674

0.59748 TO 0.61565

0.59652 TO 0.61538

0.59563 TO 0.61495

0.59420 TO 0.61426

0.59400 TO 0.61522

0.59450 TO 0.61683

0.59252 TO 0.61616

0.59236 TO 0.61719

0.58947 TO 0.61530

0.58723 TO 0.61482

0.58601 TO 0.61231

0.58654 TO 0.61411

0.58377 TO 0.61361

0.58540 TO 0.61778

0.58061 TO 0.61993

0.57734 TO 0.61456

0.58029 TO 0.61704

0.57114 TO 0.62948

NUMBER OF
HISTORIES

40000

39600

39200

38800

38400

38000

37600

37200

36800-

36400

34400

32400

30400

28400

26400

24400

22400

20400

18400

16400

14400

12400

10400

8400

6400

44100

2400
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"LWT CASK, 25 PWP RODS, NO PWR BASKET, 5 W/G U235 VARIABLE PITCH"

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RUN.a

THE lINE REPRESENTS K-OFF - S.R573 ÷OR - 0.0030 W5:211 OCCURS FOR 103 GENERA•TIONS RUN..

0.5R29 0.590K 0.0184

1 I

I * I
SI I I

iI I I
1+ I S

1I I

15 +I I

I ] I

I~I I
I 2 I *

20 + II
20 II *

] I I S
I II

-. - I +
25+1 II

+ I
I I *

I II

I 1
I I I

III .

35 + II I

I I ' I
I II +

lII I
40 -J- I

45 *. " I
II * -

II * I

!I] 1I

( ~11
50 II

I I I
55I I I

I I I

SI I I

I .I I '
I ~I *1

I ~I
I I + 5

65 I I *
01- - iI '0

I ~I
I I I

70 II I
lI '1

I I I
75+I I

I I * I
I5 .... *I I

S I I
80 . II1 I

I II- I
III I

RI II~ I

SII I
I I I
II IJ

90 +1 I I
95. 1I I

IIIf I
II It

9 I II *

95+I II'
I ]~I J* I*(
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"LWT CASK, 25 PWR RODS, NO PWR BASKET, 5 W/O U235 VARIABLE PITCH"
SKIPPING 3 GENERATIONS

GROUP FISSION UNIT REGION FISSIONS PERCENT ABSORPTIONS PERCENT LEAKAGE PERCENT

FRACTION DEVIATION DEVIATION DEVIATION

1 0.0026 1.58113E-03 8.8616 1.46856E-03 4.5943 0.00000EO00 0.0010

2 0.0115 7.01126E-03 2.7409 4.68199E-03 1.7423 0.0000OE+00 0.0000

3 0.0117 7.11948E-03 2.6033 .2.9607?4E-03 2.5228 0.00000E+00 0.0000

4 0.0047 2.82935E-03 3.1388 1.34864E-03 3.0296 0.00000E+00 0.0000

5 0.0017 1.01605E-03 2.3549 9.47995E-04 2.0710 0.00000E*00 0.0000

6 0.0013 7,72662E-04 1.9853 1.22786E-03 1.6528 0.00000EI00 0.0000

7 0.0010 6.27492E-04 2.3255 1.08055E-03 1.9573 0.00000E+00 0.0000

N 0.0009 5.24207E-04 3,1331 1.3291SE-03 2.5888 0.00000E+00 0.0000

9 0.011 6.47597E-04 3.4079 1.99941E-03 2.8600 0.00000E+00 0.0000

10 0.0024 1.44552E-03 3.5593 3.33204E-03 2,9680 0.0O000E+O0 0.0000

1i 0.0051- 3.11237E-03 3.6134 5.75020E-03" 3.0300 0,00000EOO 0.0000

12 0.0062 3.75062E-03 4.0641 6.04935E-03 3,3493 0.00000E+00 0.0000

13 0.0063 3.84031E-03 4.3839 6.05260E-03 3.4473 0.00000E+00 0.0000

14 0.00,52 3.15665E-03 4.1710 1.01914E-02 3.0251 0.00000E+00 0.0000

L5 0.0010 5.91114E-04 7,781- 2.56756E-03 3.7314 0.00000E.00 0.0000

16 0.0009 5.41851E-04 8.1764 1.74955E-03 3.8844 0.00000E.00 0.0000

17 0.0013 8.03760E-04 11.7890 1.25184E-03 6.1496 0.O0000E+00 0.0000

18 0.0015 9.01252E-04 13.2285 1.15433E-03 6.4656 O.00OOOE+00 0.0000

19 0.0020 1.22418E-03 10.4069 1.99020E-03 4.6794 0.OOOOOE+00 0.0000

20 0.0081 4.88855E-03 5.3486 8.15507E-03 2.6046 0,00000E+00 0.0000

21 0.0049 2.95337E-03 7.9215 3.74379E-03 3.8325 0.00000E*00 0.0000

22 0.0133 8.08212E-03 5.1373 9.89744E-03 2.5451 0.00000EK0I 0.0000

23 0.0851 5.165561-02 1.6624 7.75125E-02 0.7161 0.00000E+O0 0.0000

24 0.2434 1.47805E-01 1.0804 2.28168E-01 0.4195 0.00000E+00 0.0000

25 0.2251 1366766-01 1.0379 2.18079E-01 0.3860 0.OOOOOE00 0.0000

26 0.2699 1.63912E-01 1.2141 2.88964E-01 0.4041 0.00000EI00 0.0000

27 0.0820 4.91920E-02 2.2488 1.070126-01 0.685b 0.00000EKO 0.0000

SYST7M TOTAL = E.072620.-01 0,4937 9.99966E-01 1.1233 0.00S000R+00 0.0000

ELAPSED TIME 7.86533 MINUTES

RANDOM NUMBER= 1 6DE4 F176D07

C.
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"LTCASK, 21 PWR RODS, NO PNR BASKET, 5 0/0 0235 VARIANCE PITCH"

0.!5410 TO 0.5610
0.56i0 TO 0.5810
0.5810 TO 0.4010
0.6010 TO 0(.210
0.(210 TO 0.(410
0.(410 TO 0.c610
0.4610 TO 0.C810
0.(810 TO 0.7010

0.5410 TO 0.56'0
0.5610 TO 0.5810
0.5810 TO 0.6010
0.6010 TO 0.6210
0.6210 TO 0.6410
0.6410 TO 0.66S 0
0.61]0 TO 0.6810
0.6810 TO 0.7010

FREQUENCY FOR GENERATIONS 4 TO 103

FREQUENCY FOR GENERATIONS 29 TO 103

FREQUENCY FOR GENERATIONS 54 TO 103
0.5410 TO
0.5610 TO
0.5810 TO
0.6010 TO
0.6210 TO
0.6410 TO
0,6600 TO
0.6810 TO

0.5610
0.5810
0. 6010

0.62 10
0.£410
0.(61!0

0. c810
0.7010

FREQUENCY FOR GENERATIONS 79 TO 103
0,5410 TO 0.5610
0.5610 TO 0.5010
0.5810 TO 0.6010
0.6010 TO 0.6210
0.6210 TO 0.6410
0.6410 TO 0.6610
0.6610 TO 0.6010
0.6810 TO 0.7010

CONGRATUIATIONS! YOU HAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH KENO V IN 7.86533 MINUTES

NAC International 6.6.4-39



NAC-LWT Cask SAR November 2007
Revision 38

Figure 6.6.4-3 CSAS Input/Output for NAC-LWT with 25 BWR Rods - Most Reactive
Normal Condition Configuration

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

hWR RODS, NO BASKET, VOID EXTERIOR, GAP VOID
17GROUPNDF4 LATTICECELL
U02 0 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
S1304 5 1.0 293.0 END
PB 6 1.0 293.0 END
HO0 7 1.0 293.0 END
F20 8 0.025 293.0 END
H20 9 1.G0E-20 293.0 END
END COMP
TRIANGPITCH 3.69059 1.24461 . 3 1.447B 2 1.2650 9 END
"LWT CASK, 25 SWR RODS, NO NWR BASKET, 5 W/O U235 VARIABLE PITCH"
READ PARAI RUN=YES PLT=NO GEN=I03 NPG=400 END PARAM
READ GEOM
UNIT i
COM="NWR FUEL ROD".
CYLINDER 1 1 0.62230 2P10.0
CYLINDER 9 i 0.632-0 2P10.0
CYLINDER 2 1 0.72390 2P10.0
GLOBAL UNIT 2
CYLINDER 3 1 16.9663 2P10.0
ROLE 1 .000 0000 .0000
HOLE 1 .0000 3.6905 .0000
HOLE 1 3.0960 1.8453 - .0080
IDOLE 1 3.1960 -1.8453 .0000

HOLE 1 .0000 -3.6905 .0000
HOLE I -3.1960 -1.8453 .0000
(OLE 1 -3.1 9C0 1.8453 .0000

HOLE 1 -3.1910 5.5.51 .0000
:OLE 1 .0000 7.3610 .0000
DOLE 0 3.1960 5.,358 .0000

HOL I (.3920 3.61,05 .0000
FOLE 1 6.3920 .0001 .0000
HOLE 1 6.3920 -3.6905 .0000
1011 1 3.1960 -5.530a .0000
HOLE I .0000 -7.3010 .0000
HOLE 1 -3.1560 -5.0358 .0000
HOLE I -E.3920 -3.6905 .0000
HOLE 1 -f.3920 .0'00 .0000
HOLE 1 -0.3 20 3.6905 .0000
HOLE 1 -6.3 20 7.3810 .0000
HOLE 1 3.1960 9.2263 .0000
HOLE 0 9.51E79 1.8453 .0000
HOLE 1 6.3920 -7.3810 .0000

OLE 1 -3.1s,60 -9.2263 .0000
HOLE 1 -9.5879 -1.8453 .0000
CYLINDER 5 1 18.091 2'10.0
CYLINDER 6 1 33.4961 2P10.0
CYLINDER S 1 36.5440 2P01.0
CYLINDER 7 1 49.2 43 2Pi0.0
CYLINDER 5 49.18539 2P0:.0

CUSOID 8 1 4P121.92 2P00.0
END GEOM
READ BOUNDS ALL-MIR END BOUNDS
END DATA

SECONDARY MODULE 000008 HAS BEEN CALLED.

MODULE 000000 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 0.71 (SECONDS).

SECONDARY MODULE 000002 FlAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 7.03 (SECONDS).

SECONDARY MODULE 000009 RAS SEEN CALLED.

MODULE 000009 IS FINISHED, COMPLETION CODE 0. CPU TIME USED 231.51 (SECONDS).

MODULE CSAS25 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 242.27 (SECONDS).

0
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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:\RCALE43\WINNT\EXE

PRODUCTION CODE: CSAS

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 01/06/00

TIME OF EXECUTION: 14i:53:41
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BWR RODS, NO BASKET, VOID EXTERIOR, GAP VOID

-' PROBLEM PARAMETERS

LIB 27GROUPNDF4 LIBRARY
MXX 9 MIXTURES
MSC 9 COMPOSITION SPECIFICATIONS
1ZM 4 MATERIAL ZONES
GE LATTICECELL GEOMETRY
MORE 0 0/1 DO NOT READ/READ OPTIONAL PARAMETER DATA
MSLN 0 FUEL SOLUTIONS

... PROBLEM COMPOSITION DESCRIPTIONB"

SC U02 STANDARD COMPOSITION
MX i MIXTURE NO.
VP 0.9500 VOLUME FRACTION
ROTH 10.9600 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP I 0/I MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

92000 1.00 ATOM/MOLECULE
92235 5.000 WT.
92238 95.000 WTI

0016 2.00 ATOMS/MOLECULE
END

SC ZIRCALLOY STANDARD COMPOSITION
MX 2 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 6.500 T0EORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP i 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

40302 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 I 0/I MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
0016 1.00 ATOM/MOLECULE

END

SC AL STANDARD COMPOSITION
MX 4 MIXTURE HO.
VF 1.0000 VOLUME FRACTION
ROTH 2.1020 THEORETICAL DENSITY
NEL 1 No. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 233.0 S DEG KELVIN

13027 1.00 ATOM/MOLECULE
END

SC S5304 STANDARD COMPOSITION
MX 5 MIXTURE NO.
VP 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 WTY:
25055 2.000 WTý
26304 69.500 WT"
20304 9.500 WTI

END

SC PB STANDARD COMPOSITION
MX 6 MIXTURE NO.
VE 1.0000 VOLUME FRACTION
ROTH 11.3440 THEORETICAL DENSITY
NEL 1 NO ELEMENTS
ICP 1 0/5 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

82000 1.00 ATOM/MOLECULE
END

SC H20 STANDARD COMPOSITION
MX 7 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
E016 1.00 ATOM/MOLECULE

END

SC H20 STANDARD COMPOSITION
MX 8 MIXTURE NO.
VF 0.0250 VOLUME FRACTION
ROTH 0.9902 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

November 2007
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1001 2,00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

SC H20 STANDARD COMPOSITION
MX H MIXTURE NO.
VPF 0.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
IcP 1 0/i MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

2002 2.00 ATOMS/MOLECULE
80i6 1.00 ATOM/MOLECULE

END

PROBLEM GEOMETRY ....

CTP TRIANGPITCH CELL TYPE
PITCH 3.6906 CM CENTER TO CENTER SPACING
FUELOD 1.2446 CM FUEL DIAMETER OR SLAB THICKNESS
MFUEL 1 MIXTURE NO. OF FUEL
MMOD 3 MIXTURE NO. OF MODERATOR
CLADOD 1.4478 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE NO. OF CLAD
GAPOD 1.2650 CM GAP OUTER DIAMETER
MGAP 9 MIXTURE NO. OF GAP

ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE 1 IS FUEL
ZONE 2 I GAP
ZONE 3 12 CLAD
ZONE 4 I1 MOD
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BWR RODS, NO BASKET, VOID EXTERIOR, GAP VOID

. . . . .. . ."DATA LIBRARY INFORMATION

UNIT VOLUME *
NUMBER DATA SET NAME NAME UNIT FUNCTION

89 G:\scale43\DATAIIB\FT89FPII STANDARD COMPOSITION LIBRARY

62 D:\scale43\DATALIB\ETB82F0I CROSS SECTION LIBRARY

Ii D:\dcn\326023-1.3_R\BRONZ2D\FTIIFSS1 SHORT CROSS SECTION LIBRARY -*

90 D:\dcn\326023-S.3_R\BRONZ2D\FTRSF001 INPUT DATA DIRECT ACCESS

STANDARD COMPOSITION LIBRARY DATA

UNIT NUMBER 89

DATASET NAME : G:\scale43\DATALIB\FT89F0S*

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:\sca~e43\DATALIB\kT82F00PI

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 10' WERE USED READING THE KENO V PARAMETER 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 NENO 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 BWR RODS, NO-BWR BASKET, 5 W/O U235 VARIABLE PITCH"

NUMERIC PARAMETERS

TME MAXIMUM PROBLEM TIME (MIN) 30.00

IBA TIME PER GENERATION (MIN) 0.50

" GEN NUMBER OF GENERATIONS 103

* + NPC NUMBER PER GENERATION 400

NSK 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 BANK SIZE 425

EXNB EXTRA POSITIONS IN NEUTRON HANK 0

NFB FISSION BANK SIZE 400

SXF EXTRA POSITIONS IN FISSION BANK 0

VITA DEFAULT VALUE OF WEIGHT AVERAGE 0E5000

WTH WEIGHT HIGH FOR SPLITTING 3.0000

WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

R* END STARTING RANDOM NUMBER NBN27100001

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

NLH LENGTH OF D.A. BLOCKS ON UNIT 8 512

ADJ MODE OF CALCULATION FORWARD

+ INPUT DATA WRITTEN ON RESTART UNIT NO

BINARY DATA INTERFACE YESEX
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S"LWT CASK, 25 BWR RODS, NO BWR BASKET, 5 W/O 11235 VARIABLE PITCH"

LOGICAL pARAMETERS

RUN

FLX

SMU

MXU

CKU

FMU

MKH

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 PROD MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGNEST 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 SPECTRIM

PRINT EXTRA I-D CROSS SECTIONS

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

PLT

PON

NUB

MKP

CKP

FMP

MKA

CKA

FKA

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 EKSS PROD MATRIX NY 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 NIGHEST 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

PARAMETER INPUT COMPLETED

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

......... DATA READING COMPLETED . ...........
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"LWT CASK, 25 BWR RODS, NO BWR BASKET, 5 W1O U235 VARIABLE PITCH"

ADDITIONAL INFORMATION ......

NUMBER OF ENERGY GROUPS 27 USE LATTICE UEOMETRY NO

NO. OF FISSION SPECTRUM SOURCE GROUP 1 GLOBAL ARRAY NUMBER S

*NO. OF SCATTERING ANGLES IN. XSECS 2 NUMBER OF UNITS IN THE GLOBAL X DIR. S

ENTRIES/NEUTRON IN THE NEUTRON BANK 17 NUMBER OF UNITS IN THE GLOBAL Y DIR. S

ENTRIES/NEUTRON IN THE FISSION BANR 10 NUMBER OF UNITS IN THE GLOBAL Z DIR. 0

NUMBER OF MIXTURES USED B USE A GLOBAL REFLECTOR YES

NUMBER OF BIAS ID'S USED I USE NESTED HOLES NO

NUMBER OF DIFFERENTIAL ALBEDOS USED 0 NUMBER OF HOLES 25

TOTAL INPUT GEOMETRY REGIONS 10 MAXIMUM HOLE NESTING LEVEL I

NUMBER OF GEOMETRY REGIONS USED 10 USE NESTED ARRAYS NO

LARGEST GEOMETRY UNIT NUMBER 2 NUMBER OF ARRAYS USED 0

+ LARGEST ARRAY NUMBER 1 MAXIMUM ARRAY NESTING LEVEL 0 +

+X 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 W1O U235 VARIABLE PITCH"

[ . . . . . . . .............. _ _ ...... ............... ...... ........ . . . . . . . . . .. I

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

10 I0000 WORDS IS TH4E 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 STORAGE ARE AVAILABLE TO EACH SUPERGROUP.

1165 WORDS ARE NEEDED FOR THE LARGEST GROUP.

138R0 WORDS OF STORAGE 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.

-* STARTING ENDING XSEC ALBEDO TOTAL
SUPERUROUP GROUP GROUP LENGTH LENGTH LENGTH

1 1 27 2636 0 13055

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

........ 0 IO'S MERE USED LOADING THE DATA ....
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"LWT CASK, 25 BWR RODS, NO BWR BASKET, 5 WHI UJ235 VARIABLE PITCH"

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION NUM ID

----- UNIT 1 S ----

BWR FUEL ROD

1 CYLINDER I I RADIUS = 0.62230 Z = 10.000 -Z - -10.000 CENTERLINE IS AT X = S.OSSIE Y - 0.00000

2 CYLINDER 9 1 RADIUS = 0.63250 +Z = 10.000 -Z = -I0.000 CENTERLINE IS AT X N 0.00000 Y = 0.00000

3 CYLINDER 2 1 RADIUS = 0.72390 +Z = 10.000 -Z = -10.000 CENTERLINE IS AT X = 0.00000 Y = 0.00000
"LWT CASK, 25 BWR RODS, NO BWR BASKET, 5 W/O U235 VARIABLE PITCH"

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION NUM ID

GLOBAL

UNIT 2 -----

1 CYLINDER 3 1 RADIUS = 16.986 +Z = 10.000 -Z = -10.000 CENTERLINE IS AT X = 0.00000 = 0.00000

HOLE NUMBER 1 AT X = 0.00000 "' Y = 0.00000 Z = 0.00000 15 UNIT NUMBER I

HOLE NUMBER 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 = 0S00000 IS UNIT NUMBER 1

HOLE NUMBER 4 AT X = 3.1960 Y = -1.8453 Z = 0.00000 1S UNIT NUMBER I

HOLE NUMBER 5 AT X = 0.00000 Y = -3.6905 Z =0.00000 IS UNIT NUMBER I

HOLE NUMBER 6 AT X = -3.1960 Y -1.8453 Z = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 7, AT X = -3.1960 Y = 1.8453 Z = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER I AT X = -3.1960 Y = 5.5358 Z = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 9 AT X = 0.00000 Y = 7.3010 Z = 0.00000 IS UNIT NUMBER I

HOLE NUMBER 10 AT X = 3.1960 Y = 5.5358 Z 0.00000 IS UNIT NUMBER 1

HOLE NUMBER Ii AT N = 6.3920 Y = 3.6905 Z = 0.00000 IS UNIT NUMBER 1

ROLE NUMBER 12 AT K - 6.3920 Y = 0.00000 Z = 0.00000 IS UNIT NUMBER I

HOLE NUMBER 13 AT X 6.3920 Y = -3.6905 Z = 0.00000 IS UNIT NUMBER 1

HOLE: NUMBER 14 AT X = 3.1960 Y = -5.5350 0 = 0.00000 15 UNIT NUMBER I

HOLE NUMBER 15 AT X = 0.00000 Y = -7.3810 Z 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 16 AT X = -3.19:60 Y - -5.535N = 0.00000 IS UNIT NUMBER I

HOLE NUMBER 1T AT X = -6.3920 Y = -3.6905 Z = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 18 AT X = -6.3920 Y = 0.00010 Z - 1.0010 IS UNIT NUMBER I

HOLE NUMBER 19 AT X = -6.3920 Y = 3.6905 Z = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 20 AT X = -6.3920 Y 7.3810 Z = 0.00000 IS UNIT NUMBER 0

HOLE NUMBER 21 AT X = 3.1960 Y = 9.2263 Z 0 0.00000 15 UNIT NUMBER I

HOLE NUMBER 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 NUMBER 24 AT X -3.1960 Y = -9.2263 Z = 0.00000 IS UNIT NUMBER I

HOLE NUMBER 25 AT X = -9.5879 Y = -1.8453 Z = 0.00000 IS UNIT NUMBER 1

2 CYLINDER 5 1 RADIUS = 18.891 AZ = 10.000 -Z = -10.000 CENTERLINE IS AT X = 0.00000 Y = 0.00000

3 CYLINDER 6 1 RADIUS = 33.496 .Z = 10.000 -Z -10.000 CENTERLINE IS AT X = 0.00000 Y = 0.01000

4 CYLINDER 5 1 RADIUS = 36.544 *Z = 10.000 -Z = -10.000 CENTERLINE 15 AT X - 0.00000 Y = 0.00000

5 CYLINDER 7 1 RADIUS = 49.244 +z = 10.000 -Z -10.000 CENTERLINE IS AT X 0 0.00000 Y = 0.00000

6 CYLINDER 5 1 RADIUS = 49.854 +1Z = 10.000 -Z = -10.000 CENTERLINE IS AT X = 0.00000 Y = 0.00000

7 CUBOID 8 1 ix 121.92 -X -021.92 .Y = 121.92 -Y = -121.92 1z = 10.000 -2 = -11.000
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VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

GEOMETRY CUMULATIVE
UNIT REGION REGION VOLUME VOLUME

I 1 1 2.43321E+0i CM-*3 2.43321F+03, CM"K,
2 2 8.041S8E-01 CM*.3 2.5136E1,E CM'.
3 3 7.7H8958E+00 CM-'3 3.29259E+01 CM'3

2 1 4 1.73060E+04 CM'3 1.8129]E+04 CMN*3
2 5 4.29431E503 CM**3 2.24235}1454 CM :3
3 6 4.0740('E+04 CM-3 7.04975K.04 CMM'3
4 7 1.341i(F+04 CMI-3 R.391]Et04 CM-3
5 8 6. 45C3E+04 CM:*3 1l52367E+05 CM :3

3 9 3.795C3FE03 CM' 3 l.5663ES+0 CM.,3
10 1.03300E1+06 CM'-3 .Ii8916E+E6 CM'.3

UNIT USES REGION MIXTURE TOTAl. VOLUME

1 25 1 1 6.08302E+02 CM-3
2 9 2.50045E101 CM -3
3 2 1.9473RE+02 CM*3

2 1 1.73060E+04 CM"3
2 5 4.2943E!+03 CM-33 E 4.8074&Et04 CM-.2

4 1 1.3413(E;+04 CM-
5 7 6.84563E,04 CM-3
6 5 3.7956E+03 CM-3
7 8 1.0330SE+06 CM-3

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME MASS (0)

I 6.08302E,02 CM".3 6.33363F 03

2 1.94739E+02 CMH"3 I.27749E:03
3 1.7306aE,04 C'M''3 1.727144Y04
5 2.150B3E+04 CM"3 1.70309E.05

6 4.807401E404 CM2 5.45 -51E+05
7 6.84563E+04 CM--- 6.83311E+04
8 a.03300EI06 CM- 3 2.57777E+04
9 2.01045E+01 CMO 3 2.00677E-19

BIASING INFORMATION

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

........ 0 5O'S WERE USED IN KENO-V BEFORE TRACKING ......

........ 0.00917 MINUTES WERE USED PROCESSING DATA. ........

VOLUME FRACTION OF' I15SILE MATERIAL IN THE CORE= 5.3,35401i-04

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 TURNED OFF

KENO MESSAGE NUMBER K5-05 --*' WARNING, ONLY I5 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 1S 0.46933 MINUTES.
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"LWT CASK, 25 BWR RODS, NO BWSR BASKET, 5 WIO U235 VARIABLE PITCH"

GENERATION
GENERATION K-EKFECTIVE

KENO MESSAGE NUMBER K5-332
I 7.65t5KE-S0

KENO MESSAGE NUMBER K5-132
2 7.6 413K-E-

KENO MESSAGE NUMBER KE-132

4 5.151459}k-I
6.13791E-01

6 7.IO2BRF-D1

7 7.0.q97E-01

9 6.'88122E-01
10 67 .1 - RS-0I

11 7 0' 4 E-01
12 K 95701-1 5

14 7 7 0E1-0 1
15 7.i-'43K-E1
16 7.5IlK 01

i7 6. 94IE-0 I
It 6. 71 2 -01
19 6.94222-F 1
" 20 7. ,.433 -1 51
21 7. (6996E-01

7.12R82E-1
23 6.,"0991E-01
24 7.212245E-01
2ý 7 '0544 5 E-01
2c 6.614 8I- 0
2 7 7. 14,`2E-01
2E 6.40,212E-01

5i 6.6"5'ICI-01
30 6.'91O62E-01
31 7.7552F-7 01
32 6.1253E-DI
33 7.04654K-01
34 6.55342K-01
35 6.R05E-DD
3 G " 6.6££05E-01
37 6.50K86E-01
38 7.23576E-01
39 7.55265-01
40 6.23193K-01
41 5.951BDK-Dl

42 (.69420E-01
43 6.81143E-01
44 6.79605E-0I
45 7.20777E-SI
46 6.19621E-01
47 6.36737E-01
48 6.50145k-01
49 6.5189E-C1
50 6.78749E-01
51 7.12715E-01
52 7.094775;-C1
53 7.09112k-CI
54 E.10390E-0C
55 6.96364E-Cl
56 7.48925E-01
57 7.63567E-C1
58 6.97674E-01
59 6.91240E-01
60 7.03477E-01
61 7.40246E-01
62 6.67840E-01
63 K.53727E-01
64 7.02464E-01
65 7.40766E-01
66 6.94 688 E-01
67 7.11041E-01
68 7.03696R-01
69 7.2027KE-01
70 7.02888E-01
71 6,33670E-01
72 7.50994E-01
73 6.7418!E-01
74 6.93273E-01
75 7.35040E-01
76 6.78234K-01
77 7.31130F-0C
78 1.1]134E-01
79 7.94480E-01
80 7.9499KE-01
81 7.51317E-01
82 7,39398E-01
83 6.90066E-01
84 7.08567E-C1
85 6.84831E-01
86 6.7138BE-01
87 7.77551E-01
88 6.72849E-01
89 7.24210E-01
90 7.44614E-01
91 7.96997E-SI
92 6.49206E-01
93 6.91987E-01
94 6.71316E-01

NAC International

ELAPSED '- ME
MINUTi S •

WARNING .... ONLY
4.£1F67E_ 0

WARNING .... ,ONLY
5.167_-01

WAR,"IG .... ONLY
K C~ODS IS.62100E-RI

b. 94(C0E-01
1 .20](7E-0]
5.9300>1-0
7.253cOO-0l

7. 55500k-RIL.0•2-01

7.550i33K-DI

F. P5000k-RI
S.,20000E-01

S 9.31"1K-Cl

1.61700EK00
1.05 D3E+O0
1,08-PI-E 00
I 1lI'ICUK.CR g
1.145171E00
1.177 ,7Ei00

1.20917F.00

1 24l-+3124,37K+00
1 .7-17R+00
1.30900,E+ 00
1 .34L 5,+00

1 41,50+100
1. 4445DE+00

.471< '5+00
1. 51400E4 00
1.24KI7E+C0
1.58001E+00
1.51300E>100
1.54 55 3E+D0
1.67700E+D0

I.?0900E+00
1.74300E+00

1.77553E+OR
1. 808k73R-'00

1 1. 3,144CRO.:01.7EE00

1.12 ý3E' 00
1.4250E+00

1.ý7(33E ,00
1.01 17E+00
2'.04417L.,00
2.07600E'+ 00
2. 12`'4' 00
2.1 4473 +00

2. 17 IF,3E+00
2.21107EI00
2.2441(7F40C

2.276.67T00
2R3105O.I00

2.341(7 Z+ 00
2.375'50E+'00
2.4085ý0E+00
2.442533E00
2. 7533E500
2.50733E/+00
2.54117EC00
2.57 41 7E00
2.60533E+00
2.63917E-Go
2.672317E 00
2.70 4517E 300
2.73617E+00
2.76 917E+ 00

2.80300E +00
2.83417ER00
2.86700E 00
2.90000E+R00
2.93383E 5 00
2.96683E +00
2.99800E+00

3.03000E400
3.06200Eý00
3.09233E400
3.12250E+00

3, 15550E +00
3.18833E+00

3.-22317E +00
3.257OOE+00

3.29000E +00
3.3220OE.00
3.35417E+00

3.386 17Ei00
3.42000EI00
3.45383E+00
3.482767E+00
3.51983R00
3.55267E+00

AVFPJGE AVG K-EFF
K-EFFECTIVE DEVIATION

361 INDEI'ENDENT FISSION OINTlS WERE
1.RO0000+OR COD0 00D ODOF S0

3651 NDEPENDENT FISSION 0 SONTS WERE
1. O00O F+0O 0.0 ;(0!CCI: 00

290 INNDEPENDENT FISSION POINTS WERE

I.199i1F-01
C !.4189E-01
CI 7105-i01

at 70-iF1[ RIc .77992E-01
E.e '7('5E-01
E.,8i904E-0 I
E.90935E-0 16. 9922 F-01

'7 (194Eýý-01
7 .OG9LgE-01

'7.00209i

7.0-19CIE-01

7.0295CE-01
.ý5 04SE-01

'7. 09 O -01

1.01' 'CE-01

7.01902E-01

S.01(451C-01
7.0 95RE-01
7.0' 357E-01
7.9019E-0 1

3.51906k-05
70.0045k -0

7 .0257,E- 01
7 . 0 .031E-

7,04'1KE-01

97.0102-01

7.5100122RI0

7 20 C'RE -01

C.968CF0E-01I
. .1 1E-01

7 .1072F-0 I

•.968AE- 01
7,.90•1- 01C5 9 '1(, E-K Ri

R.9R4 E-01
F.97593E-0I
C.9525kOE-01
(.974455 -D1
C. 5-5294E-S1
6.PS2K8E-01

E. 95230E-01
(.95503E-01

C.5S74 0E-01

C .9c,5'74E-01
6.96228E-01
C. 97452E-01
K.9746KE-R1
6.9747CE-01

6.975846E-0 1
6. 97'297E-01I
6.9789OE-01

6.9707KE-C1
6.98042E-01
6.97484E-01

6.97797E-01
6.98308E-01

6.97968E-016.97741E-01

6.982`75E-01
6.97545E-01

6.98276E-0 16.979681E-0 I
6.97764E-o1
7.019817E-01
7.90171E-0 1
5.9044KE-01
5.901KE-0Il

6I.9061BE-01
7. 01081E-I1
7.0 171 7E-R1
7,.02188E-01
7.02093E-0S1
7.023 8E-01
7.0RR0KE-01
7.0DISC6E-Ol

7.02440E-01
7.0D2096E-C1
7.02350K-Ri
7.052830E-0i
7.03889IE-0l

7.0328]E-0C
7.03157E-01
7.02811E-0C

1. 42714S-02

1.6480ýE-02
I 1.44- E-0
1.2 95CE-02

I.1 2SUES-021.015(4E-02
9.10004E-03-

1 .0653A7E-02r

9. EO 52 5E-03ý

1.00'8E-0

9.406 cE-03

9. 09732E-0 3

9,3515IE-03
I. 14K9E-03

7.720-2E-037.150 1E-03.
7.217-2E-02

C .C8,74-03

7.783437E-03`

E.7205EE-03

91.107• E-03

357 0 - .'

S1 -0

.5891 bE-03

S5(E2 13E-0

4 .3717' E- 0
5-.2268E-03

S 2' 494F-02

709 3N03

5.QC(261-03
4.9723C5.03
4.I776SE-03

4.589105E-03

4.695271E-03
4.85340K-CO-
4.'77731E-0-
4.69544E-03
4.57150E-03
4. 62054E-03
4.50151E-03
4.527626E-03
4. 5063E-03
4. 4379E-03
4 .37384E-03
4 .3R73E-03
4 .255C5E-C3
4.19352E-03
4 .2377tE-03
4.62456E-03
4.61150E-03
4.14579-03
4. 12037E-03
4 .57232E-03
4.504284-03
3.39929E-03
4.13271E-03
4.25782E-03
4.25140E-03
4.92252E-03
4.17447E-03
4. 12429E-03
4. 17935E-03
4.04614E-03
4.51759E-03
4.064362-03
4.02542E-03
4.00027E-03
4.21179E-03
4.15121E-03
4.05779E-03
4.02834E-03

MATRIX
K-EFFECTIVE

GENERATED
O.0ODODE+0i

GENERATED
O.O0000E +D00

GENERATED
O.ORORE+0D
O.RODR0ER00
O.0000Eo+00
0.00000D-00
O.O00OOER0C
O.O0OE+OR
0. O0OE+0D
0'.0ORORE+0
0.00000E+00
0O.S000E0D
0.O0000EI00
3.R0000ED00
S.O00R0F-+RO
0.O0000E+O0
0.O0000ERO0
O.0000SE+0C
S.oC000E455
RO.0000K-E+O0
OR.ORO0EtO0
S.OCOROE+O0

.0OO000E+O0
0.O00000O00
O.ORCO00O 00
O.DODODE +-00
C.OOC00E - 00
O.00000ECO0
C.00000E+S 0
0. 000REiO
S.0R000OE00
R.O000ON0R
O.OROOE-00
O.O0OR0EO0
R.0ORR00E+00
R.O00RRER00
0.RO000E+00
0.O0000ED00
0.O0000E+00
0. ORRE+ DR00
O .OR0DODK-'0O
O.000R+OK0C
5.O00CRE+00
RRO00000+00
U.0OS0000+00
R.0RR0OF40S
D.DOROFE- S00
0.00000F+O0
0.00000E+00
0.00000E-00
O.O0RCOE-OR
R.ROSR00• OR

I0.0000E-iO0
D.0 00011. 00
0.O000OE+O0
0. 00D00E+OC
o.O0000E+O0
O.O0000ESO0
R.D0000E+00
R.00DEROEOR
0.000DOF-. D00
S.OO00DE+00
U.0000DOFr0
O. CODE+4R00
S.OCR0000E00
0.O0000EO 0C
C.00000E+C00
C.O00OOE+O0
O.O00S0E- ,0C
O.O0000E+00
O.O000ORK00
O.OROD00 00
O.00000E+O0
S.000OE ,R00
0.00000E-+O0
S.OROR0Et+ 00
DO,00EICR+ 00
0,0000REE+R00
S.00000E+00
D.,0000ED00
D. 10000E+D00
0.0000E+R00
R.0R00EC+R00
O.00OO0EO00
O.000OOE +O0
0.OROOOO+ O0
O.0R0O0E+O0
0.00000E+00
O.00000RE00

.ROR000E+00
S.00OO0E+00
0.OROQ0E+O0
O.O000ER+00
0.0U0000E00

MATRIX K-EFF
DEVIATION

D.0RR0CE' 00

0.00000E+00

0.O0000E+00

0.O0000E +00
O.O0000OE+00
O.O0000EOB00.0RR000E+ 00

O.O000E'00

0.0000FCCE.00
O.O0000F-O0

O.OO-00E+OR
0. 0ORR00E.00
OOD00IE+O0
0.00000 EC00
O.0000RE-00

O.O0000E+O0
O.O0000E+O0

O.O0000E+O0
0.00000E+00
0.00000E+00
0.OOR0E+00
0.O0000E00O
0.0OOROO+00

0.00000E•00
0.QO0000E+O00. 00000E+00

0.00000E'+O0
0.00000E+O0O.D0000E.OR

S.OOC00E+O0
R.OOROOE+00
0. O00OE-O0

0.00000E+O00
0. 00000E+00

0.00000E+00
I.0DOOD0+OR

0.00000E•00
0.00000E+O0

O.O0000E+O0
0.00000DcK00
0.000COEO0

0.00000E-00
0.00000 E400
O.O0000E+O0R.00000E 00

0.OODRE+00
O.ODRESE+OI

0.00000EAO0
0.00000E+O0
0.00000E+O0
0.00000Eý00
0.00000E+O00
O.0,00000+O0
0.00000E;•O0
0.00000 1 +DO

.0.00000E400
0.00000E+ 00

0.00000E +00
S.OI000E+I00

0.0OR0OE+00

0.O0000E+O0

0,0000gOE,00

RROROOOK'E 00

0.000DCIO> DR
0. 00D00E+O0

0.00000EDO0

0.00000E+O0
0.00000E+00
S.0000DE+00
S.OODOOE+O0
0.OOOOE+OO
0.0ODOOOE+00
0.00000E+00
0.0COUOE+00

0.O00000E400
0,00000E+00
0.OODOE+O0i

OO0000E+O0
0.O0RDIE-OR
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95
56
57

98
.9

1 00
101
102
103

6.77878E-01
7.220400-01
6.94216E-01
6.89477E-01
0.54985.-01
7.30407E-01
7.01445E-01
7.58112E-01
7.90971E-01

3. 18E075 00
3.618e75+00
2.650E7E+00

.68450E+00
1.771667Ei 00
3.74683E+00
3.77800F+00
3.809005.00
3.84117P+00

7 .02543F-01
7.02+i50E-01

7.02C23E-01

7.0.0,23P-01
7.02-222r-01
7.02314E-01

7.02872E-01
7.0`744E-01

3.593S50-03

3.5770061-03
3.5•68105-03

3.A:39365-03
3.,0040E-03
3.50335E-03
3.865225-03

0.00000F+00
0,000001+00
0.000005+00
0.00000O+00
0.00000E+00
0.O00000E+00
0. 00000E00
0.000005+00
0.00000E+00

0. 000005tO00
0.00000-E00
0.00000+E00
0.00000E+00
0.000005+00
S.O00000+E00

0.00000E500
0.00000E+00
0.00000F+00

KENO MESSAGE NUMBER X5-123 EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.
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LIFETIME = 2.30278F,-04 OR - 4.37502E-06 GENERATION TIME 1.11547E-04 , OR - 7.28438E-07
NU BAR = 2.43036E+00 OR - 2.669iBE-04 AVERAGE FISSION GROUP 2.37i61E+01 + OR - 1.32587E-02

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION 7.18706E-02 + OR - 8,84026E-04
0

NO. OF INITIAL
GENERATIONS AVERAGE

SKIPPED K-EFFECTIVE

0.70458

0.70474

0.70486

0.70481

0.704*78

0.70467

0.70517

0.70530

0.70532

0.70545

0.70388

0.70332

0.70354

0.70455

0.70602

0.70771

0.71005

0,71209

0.71127

0.71246

0.71411

0.71602

0.71903

0.70967

0.71067

0. 70753

AVERAGE

OR

* OR

+ OR

i OR

" OR

" OR

" OR

" OR

+ OR

" OR

+ OR

+ OR

+ OR

+ OR

" OR

" OR

. OR

. OR

+ OR

+ OR

+ OR

I OR

4 OR

+ OR

- OR

OR

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

- 0.003H1 0.70077 TO 0.70839

- 0.n0385 0.70090 TO 0.70859

- 0.00388 0.70098 TO 0.70875

- 0.00392 0.70088 TO 0.70873

- 0.00396 0.70082 TO 0.70B75

- 0.00401 0.70067 TO 0.70868

- 0.00402 0.70115 TO 0.70918

- 0.00406 0.70124 TO 0.70935

- 0.00410 0.70122 TO 0.70942

- 0.00415 0.70131 TO 0.70960

- 0.00423 0.69966 TO 0.70811

- 0.00429 0.69903 TO 0.70761

- 0.00441 0.69913 TO 0.70795

- 0.00454 0.70002 TO 0.70909

- 0.00481 0.70120 TO 0.71083

- 0.00497 0.70274 TO 0.71269

- 0.00520 0.70486 TO 0.71525

- 0.00555 0.70654 TO 0.71764

- 0.00595 0.70532 TO 0.71722

- 0.00654 0.70592 TO 0.71899

- 0.00720 0.70693 TO 0.72131

- 0.00783 0,70818 TO 0.72385

- 0.00894 0,7]008 TO 0.72797

- 0.00941 0.70026 TO 0.71908

- 0.01120 0.69947 TO 0.72187

95 PER CENT
CONFIDENCE 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

0,69543 TO 0.71233

0.69474 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 0.72851

0.70035 TO 0.73169

0.70114 TO 0.73692

0.69080 TO 0.72R49

0.68827 TO 0.73306

99 PER CENT NUMB
CONFIDENCE INTERVAL HIST

0.69315 TO 0.71602 4

0.69321 TO 0.71628 3

0.69321 TO 0.71651 3

0.69304 TO 0.71658 3

0.69289 TO 0.71668 3

0,69266 TO 0.71669 3

0.69312 TO 0.71722 3

0.69312 TO 0.71747 3

0.69301 TO 0.71763 3

0.69302 TO 0.71789 3

0.69120 TO 0.71656 3

0.69045 TO 0.71620

0.69031 TO 0.71678 3

0.69095 TO 0.71816 2

0.69158 TO 0.72046 2

0.69279 TO 0.72263 2

0.69446 TO 0.72564 2

0.69544 TO 0.72874 2

0.69342 TO 0.72911 1

0.69285 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
W/O U235 VARIABLE PITCH"

ER OF
ORIES

0000

9600

9200

8800

38400

8000

7600

7200

6800

6400

4400

2400

0400

8400

26400

4400

2400

0400

18400

.6400

4400

.2400

.0400

8400

6400

4400

f0
- 0.01206 0.69547 TO 0.71959 0.60342 TO 0.73764

"LWT CASK, 25 BWR RODS, NO OWR BASKET, 5

NO. OF INITIAL
GENERATIONS

SKIPPED K-EFFECTIVE DEVIATION

97 0,72090 OR - 0.0200B

67 PER CENT 95 PER CENT 99 PER CENT NUMBER OF
CONFIDENCE INTERVAL CONFIDENCE INTERVAL CONFIDENCE INTERVAL HISTORIES

0.70082 TO 0.74098 0.68074 TO 0.?6106 0.66066 TO 0.78114" 2400

0
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"LWT CASK, 25 BWR RODS, NO BWR BASKET, 5 W/O U235 VARIABLE PITCH"

PLOT OF AVERAGE K-EFFECTIVE By GENERATION RUN.
THE LINE REPRESENTS K-EVF - 0.7046 , OR - 0.0038 WNHICHI OCCURS FOR 103 GENERATIONS RUN.
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"LWT CASK, 25 BWR RODS, NO BWR BASKET, 5 W/O U235 VARIABLE PITCH"

SKIPPING 3 GENERATIONS

GROUP FISSION UNIT REGION FISSIONS PERCENT ABSORPTIONS PERCENT LEAKAGE PERCENT
FRACTION DEVIATION DEVIATION DEVIATION

1 0.0032 2.25095E-03 7.8999 1.699850-03 4.5846 0.050500+00 0.0000

2 0.0117 8.26592E-03 2.6166 5.12285E-03 1.8582 0.000006E00 0.0000

3 0.0133 9.377600-03 2.2716 3.87435E-03 2.1804 0.00000E,00 0.0000

4 0.0053 3.70092E-03 2.7681 1.76169E-03 2.6427 0.O0000E+00 0.0000

5 0.0017 1.21374E-03 2.1824 1.131606-03 1.9162 0.0000050 0.000

6 0.0014 1.01081E-03 1.6627 1.54773E-03 1.3194 O.0O0000E+0 0.0000

0.0012 8.22068E-04 2.2097 1.39633E-03 1.8099 .0000EO0 0.0000

8 0.0010 6.71540E-04 2.68310 "169331E-03 2.3480 0.00000E000 0.0000

9 0.0012 8.56593E-04 2.9293 2.54030E-03 2.5375 S.OO00OE+00 0.0000

S0 0.0024 1.66103E-03 3.2172 3.64944E-03 2.5647 0.SGOOOE+00 0.0000

11 0.0050 3.52613E-03 3.1318 6.32132E-03 2.5665 O.0OOO0E+00 0.0000

12 0.0071 5.00778E-03 3.8527 7.57670E-03 3.3871 0.00000+O00 0.0000

13 0.0066 4.62519E-03 3.9332 7.92726E-03 3.0584 0.00000E+00 0.O000

14 0.0050 3.54103E-03 3.7969 1.09799E-02 2.8209 0.050000+00 0.0000

15 0.0012 3.75754E-04 6.3603 3.165450-03 3.1721 0.000006*00 0.0000

16 0.0009 5.99919E-04 7.4684 1.91457E-03 4.0471 0.00000E+00 0.0000

17 0.0013 8.93173E-04 10.4906 1.30725E-03 5.0843 0.000000+09 0.000

18 0.0019 1.32780E-03 10.3387 1.42220E-03 5.9406 0.000OE6*00 0.0000

19 0.0020 1.41318E-03 8.8499 2.19704E-03 4.2113 000000E+00 0.0000

20 0.0096 6.75531E-03 4.9862 9.53559E-03 2.6179 0.000006+00 0.0000

21 0.0052 3.65163E-03 7.6738 4.17396E-03 3.9216 0.00000E+00 0.0000

22 0.0131 9.23177E-03 5.0220 1.09786E-02 2.5974 0.0000REOO 0.0000

23 0.0905 6.37669E-02 1.8699 0.17951E-02 0.8746 O.OOOOE+00 0.0000

24 0.2506 1.76576E-01 1.0931 2.333706-01 0.5061 0.00000*+00 0.0000

25 0.2231 1.576840-SI 1.1$84 2.16982E-01 0.4441 O.00000E+00 0.0000

26 0.2640 1.860300-01 1.1510 2.80289E-01 0.4053 O.O00000+00 0.0000

27 0.0699 4.92422E-02 2,4599 9.821000-02 0.7319 0.0005100S 0.0000

SYSTEM TOTAL =.04!826-0; 0.b409 .. 00256E,00 0.1192 0.0RG00Eý00 0.0000

ELAPSED TIME 3.84117 MINUTES

RANDOM NUMBER= 12FB24B34616
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"LW'T CASK, 25 BWR RODS, NO 1WR BASKET, 5 W1/ U235 VARIABLE PITCH"

FREQUENCY FOR GENERATIONS 4 TO 103
3.0045 TO 0.624! .

06.245 TO 0.64451 ....
0.E645 TO 0.664!:
0.6(,4'; TO 0.6c45*
0.6F45 TO 0.7(45
0.7(S4 TO 0.7245
0.724' TO 0.7445
0.744!• TO 0.7(45 ...
0 760 TO ¶0 57E45

0.7845 TO 0.8045

0.6045 TO 0.6245
0,6245 TO 0.6445
0.6445 TO 0.6645
0.(645 TO 0.6845
0.6845 TO 0.7045
0.7045 TO 0.7245
0.7245 TO 0.7445
0.7445 TO 0.7645
0.7645 TO 0.7845
0.7845 TO 0.8045

0.6045 TO 0.6245
0.6245 TO 0.6445
0.E445 TO 0.6645
0.6645 TO 0.6845
0.6845 TO 0.7045
0.7045 TO 0.7245
0.7245 TO 0.7445
0.'7445 TO 0.7645
0.7645 TO 0.7845
0.7845 TO 0.8045

FREQUENCY FOR GENERATIONS 29 TO 103

FREQUENCY FOR GENERATIONS 54 TO 103

FREQUENCY FOR GENERATIONS 79 TO 103
0.6045
0.6245
0.6445
0. 664S
0 . 6845
0.7045
0,7245
0.74 45
0.764,5
0.7845

TO 0.6245
TO 0.6445
TO 0.6645
TO 0.6845
TO 0.7045
TO 0.7245
TO 0.7445
TO 0.7645
TO 0.7845
TO 0.8045

(I
CONGRATULATIONS! YOU 1AVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH KWNO V IN 3.84117 MINUTES
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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

EWR RODS, NO BASKET, VOID EXTERIOR, GAP RULL
z7GROUPNDF4 LATTICECELL
UO2 1 0.95 293.0 92235 5.0 92238 95.0 END
ZIRCALLOY 2 1.0 293.0 END
r20 3 1.0 293.0 END
AL 4 1.0 293.0 END
SS304 5 1.0 293.0 END
;B 6 1.0 293.0 END
H20 7 !E-20 293.0 END
H20 8 !E-20 293.0 END
F20 9 1.0 293.0 END
END COMP
TROANGPITCH 3.69059 1.2446 1 3 1.4478 2 1.2650 9 END
"LWT CASK, 25 BWR RODS, NO BWR BASKET, 5W/O U235 VARIABLE PITCH"
READ PARAM RUN=YES PLT=NO GEN=103 NPG=400 END PARAM
READ GEOM
UNII 1
COM="BWR FUEL ROD"
CYLINDER ' 1 0.62230 2P10.0
CYLINDER 9 1 0.63250 2P10.0
CYLINDER 2 1 0.72390 2P10.0
GLOBAL UNIT 2
CYLINDER 3 1 16.9e63 2Pl0.0
HOLE 1 .0000 .(000 .0000
HOLE 1 .0010 3.E9D5 .0000
rOLE I 3.1960 1.64'3 .0000

ROLE 1 3.19(0 1I.4' .0000
HOLE 1 0E000 -3.E905 .0000
ROLE 1 -3 19f0 -1.F15-, .0000
HOLE 1 -3 19E0 1.045 .0000
HOLE I -3.19E0 "..E• 5 .0000
HOLE 1 01Cc 7 .EI. .0000
HOLE I 3.19E( 05.15E .0000
HOLE 1 6. 920 3.(90, .0000
ROLE 1 6.920 0000 .0000
HOLE 1 6.3920 -3.(905 .0000
HOLE I 3.19(0 -5.5 .0000
HOLE I .0OCO -7.2610 .0000
HOLE 1 -3.19(0 -5.5350 .0000
HOLE 1 -6.3920 -3.E905 .0000
HOLE 1 -6.3920 .0000 .0000
HOLE 1 -6.3920 3.0905 .0000
HOLE 1 -6.3910 7.8100 .0000
HOLE I 3.19(0 9.1263 .0000

HOLE 1 9.5179 1.F453 .0000
HOLE 1 6.3-20 -7."3810 .0000
HOLE 1 -3.1960 -9.2263 .0000
HOLE 1 -9.5879 -1.8453 .0000
CYLINDER 5 1 18.8913 2110.0
CYLINDER 6 1 33.4963 2P'0.0
CYLINDER 5 1 36.5443 2Pi0.0
CYLINDER 7 1 49.2443 2P10.0
CYLINDER 5 i 49.98539 2 -0.0
CUCOID 8 1 4P221.92 2110.0
END GEOM
READ BOUNDS ALL=MIR END BOUNDS
END DATA

SECONDARY MODULE 000008 NAS BEEN CALLED.

MODULE 000009 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 iSECONDS).

SECONDARY MODULE 000009 HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 238.65 (SECONDS).

MODULE CSAS25 IS FINISIIED. COMPLETION CODE 0. CPU TIME USED 247.05 (SECONDS).
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PROGRAM VERIFICATION INFORM.ATION

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: 01/06/00

TIME OP EXECUTION: 08:47:17
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BWR RODS, NO BASKET, VOID EXTERIOR, GAP FULL

PROBLEM PARAMETERS *...

LIB 27GROUPNDF4 LIBRARY
MXX 9 MIXTURES
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 I MIXTURE NO.

-VF 0.9500 VOLUME FRACTION
ROTH M0.9600 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'

5016 2.00 ATOMS/MOLECULE
END

SC ZIRCALLOY STANDARD COMPOSITION
MX 2 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 6.5600 THEORETICAL DENSITY

"NEL I NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOSND
TEMP 293.0 DEG KELVIN

40302 1.00 ATOM/MOLECULE
END

SC .20 STANDARD COMPOSITION
Mx 3 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP I 0/I MIXTURE/COMPOUOND
TEMP 293.0 DEG KELVIN

i001 2.00 ATOMS/MOLECULE
806 .1.00 ATOM/MOLECULE

END

SC AL STANDARD COMPOSITION
MX 4 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 2.7020 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP S 0/I MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

13027 1 .00 ATOM/MOLECULE
END

SC SS304 STANDARD 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

24304 19,000 WT'
25055 2.000 WT
26304 69.500 WT;
28304 9.500 WT:.

END

SC PB STANDARD COMPOSITION
MX 6 MIXTURE NO.
VF 1.0001 VOLUME FRACTION
ROTH 11.3440 THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP 1 0/I MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

82000 1.00 ATOM/MOLECULE
END

SC 0120 STANDARD COMPOSITION
MX 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 MELVIN

1001 2.00 ATOMS/MOLECULE
0516 1.00 ATOM/MOLECULE

END

SC H20 STANDARD COMPOSITION
MX 8 MIXTURE NO.
VF 0.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP I 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN
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1001 2.00 ATOMS/MOLECULE
8H16 1.00 ATOM/MOLECULE

END

SC 1120 STANDARD COMPOSITION
MX 9 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/MOLECUIE
8016 1.00 ATOM/MOLECULE

END

"*PROBLEM GEOMETRY*"

CTP TRIANOPITCH CELL TYPE
PITCH 3.6906 CM CENTER TO CENTER SPACING
FUELOD 1.2446 CM FUEL DIAMETER OR SLAB THICKNESS-
MFUEL I MIXTURE NO. OF FUEL
MMOD 3 MIXTURE NO. OF MODERATOR
CLADOD 1.4478 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE NO. OF CLAD
GAPOD 1.2650 CM GAP OUTER DIAMETER
MGAP 9 MIXTURE NO. OF SAP

ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE 1 15 FUEL
ZONE 21S GAP
ZONE 3 ID CLAD
ZONE 4 IS MOD
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BWR RODS, NO BASKET, VOID EXTERIOR, GAP FULL

DATA LIBRARY INFORMATION ....

UNIT VOLUME
NUMBER DATA SET NAME NAME UNIT FUNCTION

89 G:\scale43\DATALIB\FT89F001 STANDARD COMPOSITION LIBRARY

82 G:\scale43\DATALIB\FT82F001 CROSS SECTION LIBRARY

11 D:\dcn\326023-S.3_R\BROBZ2A\FTI1F001 SHORT CROSS SECTION LIBRARY

90 D:\dcr\326023S-.3_R\BROEZ2A\FT90F001 INPUT DATA DIRECT ACCESS

STANDARD COMPOSITION LIBRARY 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 LIBRARY DATA

-- - UNIT NUMBER : 82

.*. DATASET NAME G:\sca5e43\DATAIIR\FT82FO01

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 1O'S WERE USED BEFORE READING KENO V DATA ........

S0 105 WERE USED READING THE KENO V PARAMETER DATA .......

.........."• DATA READING COMPLETED ............

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

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

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

K IO'S WERE USED CHECKING THE KENO V GEOMETRY DATA .......
.. RESTART DATA HAS BEEN WRITTEN ON UNIT 9I

........ 0 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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:: w:
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*"LWT CASK, 25 BWR RODS, NO BWR BASKET, 5 W/O U235 VARIABLE PITCH"

NUMERIC PARAMETERS

TME M!AXIMUM PROBLEM TIME (MIN) 30.00

TBA TIME PER GENERATION (MIN! 0.50

GEN NUMBER OF GENERATIONS 103

NPG NUMBER PER GENERATION 400

NSK NUMBER OF GENERATIONS TO BE SKIPPED 3

BEG BEGINNING GENERATION NUMBER I *

RES GENERATIONS BETWEEN CHECKPOINTS 0

XID NUMBER OF EXTRA I-D CROSSSECTIONS 1

NBK NEUTRON BANK SIZE 425

XNB EXTRA POSITIONS IN NEUTRON BANK 0

* NFB FISSION BANK SIZE 400

XFB EXTRA POSITIONS IN FISSION BANK 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000

WTH WEIGHT NIGH 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

NI18 LENGTIH OF D.A. BLOCKS ON UNIT N 512 - -

ADJ MODE OF CALCULATION FORWARD

INPUT DATA WRITTEN ON RESTART UNIT NO

BINARY DATA INTERFACE YES

NAC Ieao l..4.66.
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"LWT CASK, 25 BWR RODS, NO BWR BASKET, 5 W/O U235 VARIABLE PITCH"

I .. * - LOGICAL PARAMETERS

RUN

FLX

SMG

MXI

CKU

FMU

MKH

CKH

FMH

HHL

AMX

X51

XS2

XAP

PKI

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 NUK.SER

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-0 CROSS SECTIONS

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

PLT

FON

NUB

MKP

CKP

F-MP

MKA

CKA

FMA

HAL

FAR

GAS

PAX

PWT

PGM

BUG

TRK

PLOT PICTURE MAP(S) NO

COMPUTE FISSION DENSITIES NO1)

COMPUTE NU-BAR & 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 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 NO

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 [O'S WERE USED READING THE PARAMETER DATA ........

DATA READING COMPLETED
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"LWT CASK, 25 BWR RODS, NO BWR. BASKET, 5 W10 U235 VARIABLE PITCH"

... ADDITIONAL INFORMATION

ý 0
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

1

2

17
IO

0

10

10

2

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

MAXIMUM HOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAXIMUM ARRAY NESTING LEVEL

NO

0

0

0

YES

NO

25

1

NO

S

0

IX BOUNDARY CONDITION MIR -X BOUNDARY CONDITION MIR

* Ny BOUNDARY CONDITION MIR -Y BOUNDARY CONDITION MIRB

* S BOUNDARY CONDITION MIR -Z BOUNDARY CONDITION MIR

"LWT CASK, 25 BWR ROGS, NO BWR BASKET, 5 W/O U235 VARIABLE PITCH"

100000 WORDS

12479 WORDS

87521 WORDS

99784 WORDS

87461 WORDS

1165 WORDS

13860 WORDS

25594 WORDS

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

IS THE TOTAL SPACE AVAILABLE.

WERE USED FOR NON-SUPERGROUP STORAGE.

OF STORAGE ARE AVAIIABLE FOR SUPERGROUPED DATA.

OF STORAGE ARE AVAILABLE FOR CONSTRUCTING THE SUPERGROUPS.

OF STORAGE ARE AVAILABLE TO EACH SUPERGROUP.

ARE NEEDED FOR THE LARGEST GROUP.

OF STORAGE IS SUFFICIENT TO RUN THIS PROBLEM.

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

** 25760 WORDS OF STORAGE WILL BE USED TO RUN THIS PROBLEM.

STARTING ENDING XSEC ALBEDO TOTAL
SUPERGROUP GROUP GROUP LENGTH LENGTH LENGTH

] 1 27 2636 0 13055

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

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

I,
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MEDIA BIAS
NUM IDREGION

"IWT CASK, 25 BWR RODS, NO BWR BASKET, 5 W/O U235 VARIABLE PITCH"

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT I

BBR FUEL ROD

I CYLINDER

2 CYLINDER

3 CYLINDER

1

9

2

1 RADIUS = 0.62230 ýZ = 10.000 -Z = -10.000

1 RADIUS = 0.63250 •Z = 10.000 -Z = -10.000

I RADIUS = 0.72390 +Z = 10.000 -Z = -10.000
"LWT CASK, 25 BWR RODS, NO BWR BASKET, 5

BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN
0D

CENTERLINE IS AT X " 0.00000

CENTERLINE IS AT X - 0.00000

CENTERLINE IS AT X = 0.00000
W/O U235 VARIABLE PITCH"

THIS PROBLEM

Y = 0.00000

Y = 0.00000

Y = 0.00000

MEDIA
NUMREGION

- ..... GLOBAL ...B-A........
----- UNIT 2 -----

I 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

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CUBOI D

I RADIUS = 16.986

AT X = 0.00000

AT X = 0.00000

AT X = 3.1960

AT X = 3.1960

AT X = 0.00000

AT X = -3.1960

AT X = -3.1960

AT X = -3.1960

AT X = 0.00000

AT X - 3.1960

AT X - 6.3920

AT x = 6.3920

AT x = 6.3920

AT X = 3.1960

AT X = 0.00000

AT X = -3.1960

AT X = -6.3920

AT X = -6.3920

AT X = -6.3920

AT X = -6.3920

AT X 3.1960

AT X - 9.5879

AT X = 6.3920

AT X = -3.1960

AT X = -9.5879

1 RADIUS = 18.891

1 RADIUS = 33.496

1 RADIUS 36.544

1 RADIUS 49.244

1 RADIUS 49.854

+Z = 10.000

Y = 0.00000

Y = 3.6905

Y = 1.8453

Y -1.8453

Y = -3.6905

Y = -1.8453

Y = 1.8453

Y 5.5358

Y = 7.3810

Y = 5.5358

Y = 3.6905

Y " 0.00000

Y = -3.6905

Y = -5.5358

Y = -7.3810

Y = -5.5358

Y = -3.6905

Y 0.00000

Y 3.6905

Y = 7.3610

Y ' 9.2263

Y = 1.8453

Y = -7.3810

Y = -9.2263

Y = -1.8453

+Z = 10.000

I Z = 10.000

+Z = 10.000

+Z 10.000

+Z 10.000

-Z = -10.000

Z = 0.00000

Z 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

Z 0.00000

Z = 0.00000

z = 0.00000

Z = 0.00000

Z 0.00000

Z = 0.0000

Z = 0.00000

Z 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

-Z = -10.000

-Z = -10.000

-Z = -10.000

-z = -0.000

-Z = -10.000

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

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNI0 NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

1S UNIT NUMI3ER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

X 0.00000 Y = 0.00000

X " 0.00000

X = 0.0O000

X = 0,00000

X = 0.00000

X = 0.00000

Y

Y

Y

Y

Y

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

8 1 +X = 121.92 -X -121.92 tY = 121.92 -Y -121.92 +Z = 10.000

ional 6.6.4-69
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"LWT CASK, 25 BWR RODS, NO BWR BASKET, S W/O U235 VARIABLE PITCH"

VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

GEOMETRY CUMULATIVE
UNIT REGION REGION VOLUME VOLUME

I 1 1 2.43321E401 CM''3 2.43321E,01 CM'*3
2 2 8,041'8E-01 CM'3 2.51363ESl CMN:3
3 3 7.78958ER00 CM*3 3.29259Et01 CM*3

2 1 4 1.73060E-t04 CM'3 1.81291}ER04 CM*3
2 5 4.29436E+03 CM'.3 2.242350,404 CM''3
3 6 4.*0"?40IE04 CMN'3 7.04975E.04 CM''3

4 7 1.34136E+04 CM''3 8.39110E.04 CM'-3
5 8 6.84563E+54 CM *3 1.52367E405 CM'*3
6 9 3.79567E+03 CM''3 1.56163E'05 CM''3

7 10 1.03300EE06 CM".3 1.18916Et06 CN''3

UNIT USES REGION MIXTURE TOTAL VOLUME

1 25 1 1 6.08302E+02 CM-3
2 9 2.01045E+01 Ct'S3

3 2 1.94739E+02 CM*3

2 1 1 3 I.73060E,04 CM-*?
2 5 4.2943616E, 03 CM- '
3 6 4.180740104 CM-*?
4 5 1.34136E+04 CM-*3
5 7 6.84563EF404 CM-*?
6 5 3.79567S0.3 CM''$
7 8 1.03300E+06 CM*3

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME MASS0G)

1 6.0R302E+02 CM**? 6.33363E+03
2 1.94739F+02 CM.'. 1.27749ES03
3 1.73060E+04 CM.'? 1.72744E+04
5 2.15036E+04 CM''? 1.70309E+05
6 4.8,740E4.04 CM''3 S.45351E+05
"7 6. 84563E+04 CM'*- 6.83311E-16
8 1.03300E+06 CM''3 1.031IE-14
9 2.01045E+01 CM'*3 2.00677E+01

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 ........

........ 0.00917 MINUTES WERE USED PROCESSING DATA. ........

VOLUME FRACTION OF FISSILE NATERIAL IN THE CORE= 5.'1'40,-0,

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 TURNED OFF

KENO MESSAGE NUMBER KS-105 ..... WARNING, ONLY 14 INDEPENDENT STARTING POSITIONS WERE GENERATED.

386 ADDITIONAL STARTING POINTS WERE PICKED PROM THE INITAL DISTRIBUTION.

0.45333 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME 15 0.46933 MINUTES.

Li
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GENYRATION ELAPSED TIME AVERAGE AVG K-.FF MATRIX MATRIX K-EFF
GENERATION K-EFFECTIVE MSNUTES K-EFFECTIVE DEVIATION K-EFFECTIVE DEVIATION

KENO MESSAGE NUIBER EK-i 2 WARNINO. .... ONLY 355 INI'EIEýIDENT FISSION POINTS WERE GENEFATE'
1 7.3(934K-S1 4 SYORK--01 O .0 00c-; 00 0, 00(R:0'K 00 0. 0000Sf+ 00 0 R00000L S00

KENO MESSAGE NUMBER K5-132 WARNING .... ONLY 322 INDEPENDENT FISSION POINTS WERE GENERATES,
2 7. 005401-0i - . 30R 3E-0I R .13ESS1 00000i1 00 0,00OEI 00 0. 5(05001. 00 0. 00000ES00

KENO MESSAGE NUMBER K .-132 WARNING .... 0NLY 326 INDEP'NDENT FISSION POINTS WERE GENERATES
3 c.7R1 l7-OR . IRE-01 6O716K7E-01 0. .0000S4R0RI 0. O0006E1O0 0.00000F:+00
4 6. 0315f7K-01 L. SI50E-0 .7K-OR 7 71F- 0 1 . 00241 5 RE-0C 0.K0000 00 5. R00000E+00

7.444:5-01 6.I•500E-01 7.00SR / 4FK-F ! 2.24944E-0R 0.00000SS R00 0.00000F+R
6 7.I1RIISF-S 0 .63636-0 1 7D04'43E- S I.65'46KE-0 0.00000K.+00 0.00000ES00
7 6.776S7F-SI 0 R.011K-01 6,901ERE-0i I.3ISO6 9E-02 0.00000 R O0 0.00000EE00

6.94194E-01 7.31SER-01 O ,9E55jE-01 1.120S EF02 0.00000E 00 0.00000E+00
9 7.72562E-01 7667.7E-01 55 7. 0-0F 1.425F-0' 0.00000EI00 E.ORSRSKR00
10 7.217 EK-R0 8.06 `35-I 1 7. IC E -01 1.244 KE-0S 0.00000E+00 0.O0000ER00
11 6.95a4K-0l1 8. 3E 0E-01 7 K091 SR 1.-01 i]0SE35-0 S 0.0000KE+O0 0.00000R+00
12 7.61-00E-01 8.7606S00E-01 7 R4'2U01 I.I1E61K-02 0,OOO00EtO0 0.00000ER00
13 7.32094E-I 90I E167F -01 7-1 7KE-01 1.01R7'9E-02 0.00000ES00 S.OROOKE00
14 6.57(47E-01 9.35107E-01 7 .102875-01 1.0024K - Sz RDOSSK+ 0 .0000000ROOE+OR
I5 7 .819C;7-01 9.7350K0E-0S 7,15601K RI 1 604371-05, 0.00000R+00 0.0000EIR 00
I1 7.317'"I RI 1.0R00S+00 7.1154 E-01 1.026790602 0.0000SE+00 0.00000oR÷
17 6.K20705-O 1.0S3993E-00 7. 12 61RFS-01 1.0R -00.00000E+00 S.0R00E-+00
18 7 .26461E-01 .0"74f7EK00 7. 1 4E11IR 9.8171-0 .0O0EO00 0.00000E+00
19 7.316RS0LE-01 1.10767E+00 7.14 57L-R1 9.3K-0416 5 0.00000F+00 0.00000K+0-
20 6. 6417 -01 1R.141R50EO00 7. 147 -01, RI. 9.23I 4E-0L 0. 00000ESO O0 0- OO000E. 00,
21 . 961 RIE-0 I .17633E+00 7.092ES-01 6.7703EE-0 R 0.00000.+00 0. 00000.R.00
12" 7 A.46 I4E-0 I.21517KfSo0 7. 1709 R 6.506661-0 0.00000E-O0 0.00000P+00
-3 I6.326-05 5 245E00+00 7.08924-01 S .9346K-0 0 0.00O00E*0S I.R0000 E-0O
04 6.99260E-01 1.27S93E÷00 7,0646E-01 R .5290 0 0 , R0R0R+00 0.000ORES00

35 7.17 5E-01 S .31.ýR3E+00 7.0817,E- 01 .15941. 02 0.00000E+00 0 .00000E00
.171:OK-OR 1.-4650E+00 7.0796K 7.8641-E-0` 0.O000RE400 0.OROS0ES00

2 6.912R K-0R I.28,323E.00 7.07302E-OR 7.57246E-60 0.O0000E+0 0.0O0O0,0+00
28 7.17f09E-01 1.430KOE+00 7.07701.E-0R 7.266.6* 0 0' .ODOO0E+00 000000K:+00

9 .7606KF-01 1.45000EK00 7.10339E-01 7.4ý96E-60 0.00000E 00 0.00000E+00
-0 7.21974E-01 I.41567ER00 7.10754E-01 7.22198E-0 0.00000E+00 " 0.00000E+00

1 .4639K-01 R.58067E00 1 7.R1983V-01 7.0.26-0 0.000O0-0R O.0 0+0
.20315K-OS 1.SS250E+00 7.12361K-0S 6.646 -0' 00 .00RSKE+00 O.00000E+00
.6,5997K-OS .3663E÷00 7.114R4E-01 6.677691 0 9L-0 OOOOOE00 0.00000ER00
64 0263K-0R IR.F203E400 7.113-22K-01 6.4668501-0 0.00065EiOR O.O0000OO00
5-4;9E-01 1. f5100E+00 7.123023-0S 1 .39680E-0 R 0.00000E+00 0.00000E+00

26 7.0146E-0K .ERI 6983E+00 7.1229E5.-R1 6-.2 111-0 0.00000E+00 0.00000P+00
7 5.46440E-01 R. 73367E+00 7.13575E-01 6.1095E-0 0.000005+00 0.00000p,00
28 7.R7186E-OS 1.75750E+00 7,!01- -- 0.9397E-03 0.00000E+00 0.000000E+0
39 7.[139K9E-0S I.7905RE-OR0 - 7. 12811-0R 5.7a4311 E-053 -0.O000E+0S"R 0.00000R--00
40 7.IR3557F-OR I, 2433E+00 7.,1305K-SR 1.6300RE-05 0.00000E+00 0.00000ES00
41 6.979•341-0 I139i7E+0R0 7.13425E-01 3.49695-OE-SE00 0o00000E+00
42 6.8-0953-01 1.69300E+00 7.1 1F40K-0I 5.3E95)E-05 0.00000E,00 0.0000S E00
43 6.7664FE-0K - .9I700E÷00 7.10982E-01 32.3610E-0 0. 50000E+00 0.00000P,00
44 7.019RKE-01 I.959O3E-00 7.I0885E-OR S.19864E- 0 5.00000E+00 O.O0OOROE00
45 6.80.29E-0I 1.99467E100 7.00162E-01 91348S3E-03 0.00000E+00 0.00000+00
46 7.026c5E-01 2.02767EK00 7.S1001l-S' 0.009906-01 0,00000E-00 O.00000R -00
47 f.90168E-0I 2.01233E00 7.095'70KE-0 4.91712E-03 000000O0 0.000OOE+00
48 7.12393E-01 2.09533E00 R 7.09632K-ol 4.809436-03 O60000040O0 0.60600ER00
49 7.41267E-01 2.13017E+00 7.103-05E-01 4.7538rE6-03 R 05.0000E00 0.00000E00
50 7.25280E-01 2.1."400F+00 7.10417E-01 4.66424K-03 O.O0000E+00 0.00000E500
51 6.44596E-01 23.14173E600 7.09370E-01 4 .76262F-03 0.O00005E500 O.00000E+40
52 6.66745E-01 2.2'367E+00 7.08619E-01 4.66809E-03 O0.0000EOR 0 0.R0R000+00
513 6.87129E-0R 2.26750E+00 7.08394E-01 4.61489E-03 O.OOOEOO0 0.00000p+00
54 7.711959E9-Si 2.30133EiOR 7.09616E-0i 4.68747K-03 0.00000E00 0.0000OK.-00
55 7.77561E-0S 2.33433E+00 7.10698E-OR 4.77354K-03 0.000OOE-OO O.OSOOOEiS00
56 7.34540E-0S 2.36817E+00 7.11336E-01 4.70472E-03 S.OOOOE+00 0.00000E+ODO
57 *7.52295E-0S 2.40200E+00 7.12081E-01 4.67805E-03 0.00000E+00 0.00000E+00
58 7.29056E-0I 2.43583E+00 7.12384K-01 4.60374K-03 0.00RS OE+00 0.00000F+00
59 7.02691E-0S 2.46903E400 7.1221KE-01 4.52545F-03 0.0000E+00 0.00000L+O00
60 7.22378E-01 2.50183E+00 7.12389E-01 4.45019E-03 0.00000E00 000000S +E00
61 7.43714K-OR 2.51567E-.500 7.32920E-01 4.40622K-03 0.000OE00 0IS00000F+O00
62 7.041602K-S 2.56950DE00 7,12773E-0I 4.334651-03 0.00000S00 0.R00K0001,00
63 7.R91R3E-01 2.60433E100 7.12878E-01 4.26428E-03 0.00000E4100 0.00000K+0S
64 7.64399E-0 2.63817E00 / 7.13709E-01 4.27645E-03 O.OROSRER00 0.00000E 00
65 7I.4528RE-0 2.67217 E4-00 7.14210E-O0 4.23776E-03 R.OORO0 ER00 0.00000E,00
66 6.90775E-01 2.70683E+00 7.13844ýE01 4.18707E-03 0.00000E+00 O.0FOOOE+OO
67 6.98713E-0I 2.74067E+00 7.13611E-01 4.12871K-03 0.0OO00E+00 O.O00500E+OO
68 7.40004E-01 2.77367E*00 7.14011E-01 4.085291-013 .OO000E+00 O.0000OGO
69 7.17451E-03 2.80850E400 7.14062E-01 4.02419E-0l R.OOSK0E+00 0.00000EK00
70 7,25053E-0I 2.84233E1,00 7.14224E-01 3.967866-03 0.00000E+00 0.00004E+00
71 6.98406E-01 2.87533E +00 7.13994KE-0 3.91665E-I3 O.OROR0E*00 .OO00OOE+00
72 7.36907E-01 2.90833E.00 7.14322E-0- 3.67414E-03 0.OROOOEO.0 O.O000OE+00
73 6.97R16*-01 2.94217E+00 7.14102E-0I 3.62550K-03 0.00000EO00 0.000OOEi-OO
74 7.11126E-0- 2.971600E40 ".14061E-01 3.77222K-03 0.00000E400 O.OSO00E+60
75 7.0261KE-0l 3.01167E400 7.14707E-0- 3.77596K-03 0.00000Eo00 0.0000orE00
76 7.1S602E-01 3.04833E+00 7,14719E-01 3,72461K-03 0.00000E-00 0.000OOEtOR
77 7.39835E-01 3.08133E:00 7.15041E-01 3.68865E-03 0.00000E-00 0.00000E+00
78 7.37002E-01 3.11417E+00 7.15330E-01 3.65125E-03 0.0000E0*40 0.000OOEiOO
79 6.9165E-01 3,14900E00 7..15016E-0S 3.6115E-03 0.O0000E000 0.00000E+00
80 7.05831E-01 3.180567E00 7.14847E-01 3.57'448K-03 0.00000EO00 0.00000E,-i00
81 6.91587E-01 3.22050E+00 7.14552E-01 3.541205E-03 0.00000E+00 0.00000E00
82 6.72616KE-0 3.253331-0 7.14028E-01 3.531573E-I ()3 0,00000El00 O. OK00
83 7.49505E-01 3.280174E00 7.14466E-0-1 3.R197E-1I03 .000OE+0 0.00000E+00
64 7.0917K-0S 3.32383FE-00 7.14401E-0S 3.47660E-03 0.00000EK00 0.00000E+00
85 7.07946E-0R 3.357671E-'00 7.14324E-01 3.43533E-03 0.00000E+00 0.000001,+00
06 6.94416E-01 3.39250E+00 7.14087E-01 3.40245E-03 5.0000OOE00 0.O0000E+00
87 7.807513E-01 3.428170*00 7.14867E-01 3.45246E-03 0.00000E00 0.O0000E+00
88 7.16176E-0R 3.46217E+00 7.14886E-01 3.41211E-R3 0.OROROK00 O.0O000EOO
89 6.91396E-0 3.49600E÷00 7.14616E-01 3.38345E-03 0.00000E+00 000000E,00
90 7.56 KIE-0R 31,52800E+00 7.15088E-01 3.37786E-03 S.00000OE+00 O..0000EO0
9R 6.92488E-01 3.562O3E-00 7.14834E-01 3.34933E-03 0.00000E400 0.RRROOE+O0
92 6.77406E-01 3.59850E+00 7.14418E-0l 3.33791E-03 0.OSO0RE+00 O.00000E+00
93 6.75274K-0S 3.63150E600 7.13988E-01 3.32693E-03 0.00000E+00 O.OOOOE+00
94 7.41337E-01 3.66433E-00 7.14285E-0 3130594E-03 S.OOOOOE+O0 0.00000E0O
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S5

97
KENO MESSAGE

98
99

100

101
102
103

6.86783E-01
7.19390E-01
6. 80V24F-01

NUMBER K5-1--2
6.20195,-S01
6.48745E-01
7. 70577E-01
7.08621. -01
7.17891E -01
7I.57292E-01

3. 69733K+00
3.732170+00
3.767;3E+00

WARNING .... ONLY
3.80167E+00
3.838330+00
3.8695OE400
3.904171E00
3.9371 7E+00
3.9720 00+ 00

7 .1359"8- 01
7.14047 -0 0
7. 1 69E-01

386 INDEPSNDENT
/7.1272E01

7 .1' 05!1.- 517.165EN-01

7 .1261 9E-01
7.12671E-01
7.13113E-01

3. 24-55103
3.24Eý4E-03
3.23.. 03

FISSION POINTS WERE
3. -44721:-03
3.27'13.E-03
3. 92 4E-03

3.59 -03

3.32232E-03

0.SO000E 000. 00000O+00
0.0005052+00

0.000000+00
0. 00 00 S00

0.00000E+00

O. 5000OE+00
O.0000OOE00
0. 00000E+ 00

0.00000E400
0.00000E+00
0.00000E+00

0.00000E+00
0.00000Eý00
0.000000+00

KENO MESSAGE NUMBER K5-123 EXECUTION TERMINATED DUE TO COMPLETSON OF THE SPECIFIED NUMBER OF GENERATIONS.
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"LWT CASK, 25 BWR RODS, NO BWR BASKET, 5 W/O U235 VARIABLE PITCH"

LIFETIME = 2.16183E-04 OR - 2,12662E-06 GENERATION TIME = 1.13659E-04 + OR - 8.29443E-07
NO BAR = 2.42979E-00 + OR - 2.35841E-04 AVERAGE FISSION GROUP = 2.37499E.01 + OR - 1.33856E-02

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION = 6.89807E-02 - OR - 8.35504E-04

NO. OF INITIAL
GENERATIONS AVERAGE

SKIPPED K-EFFECTIVE

3 0.71353 +

4 0.71383 +

5 0.71351 +

6 0.71347 +

7 0.71393 4

8 0.71403 +

9 0.71341 +

10 0.71332 +

11 0.71348 +

12 0.71296 4

17 0.71320 +

22 0.71321

27 0.71502 +

32 0.71347 +

37 0.71303

42 0.71395

47 0."11596 +

52 0.71732 1

57 0.71435 +

62 0.71361

67 0.71221 +

72 0.71038 +

77 0.70755 1

82 0.70963 +

87 0.70378 +

92 0.7t244

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

- 0.00333 0.71020 TO 0.71686

- 0.00335 0.71048 TO 0.71710

- 0.00337 0.71015 TO 0.71688

- 0.00340 0.71006 TO 0.71687

- 0.00342 0.7,041 TO 0.71725

- 0.00345 0.71058 TO 0.71748

- 0.00343 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 0.70961 TO 0.71681

- 0.00365 0.71137 TO 0.71868

- 0.00377 0.70970 TO 0.71724

- 0.00395 0.70908 TO 0.71698

- 0.00425 0.70970 T'O 0.71B20

- 0.00451 0.71145 TO 0.72047

- 0.00468 0.71264 TO 0.72200

- 0.00473 0.70962 TO 0.71906

- 0.00524 0.70838 TO 0.71885

- 0.00567 0.70654 TO 0.71789

- 0.00645 0.70394 TO 0.71683

- 0.00733 0.70023 TO 0.71488

- 0.00875 0.70088 TO 0.71838

- 0.01015 0.69363 TO 0.71392

- 0.413"16 0.Q8068 TO 0.71620

"LWT CASK, 25 BWR

95 PER 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

0.70713 TO 0.72093

0.70655 TO 0.72027

0,70639 TO 0.72025

0.70640 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

0.69749 TO 0.72328

•0.69290 TO 0.72220

0.69213 TO 0.72713

0.68348 TO 0.72407

0.67492 TO 0.72996
RODS, NO BWR BASKET, 5

99 PER CENT NUMBER 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 0.72409 38400

0.70368 TO 0.72438 38000

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 0.72363 34400

0.70241 TO 0.72401 32400

0.70407 TO 0.72598 30400

0.70216 TO 0.72418 28400

0.)0117 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
W/O U235 VARIABLE PITCH"

NO. OF INITIAL
GENERATI ONS

SKIPPED
AVERAGE

K-EFFECT1VE
67 PER CENT 95 PER CENT 99 PER CENT NUMBER OF

DEVIATION CONFIDENCE INTERVAL CONFIDENCE INTERVAL CONFIDENCE INTERVAL HISTORIES

97 0.70389 4 OR - 0.02420 0.67969 TO 0.72808 0.65549 TO 0.75228 0.63130 TO 0."7647 2400
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"LWT CASK, 25 BWR RODS, NO BWR BASKET, 5 W/O U235 VARIABLE PITCH"

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RUN.
THE LINE REPRESENTS KEFF - 0.7135 , OR - 0.0033 WHICH OCCURS FOR 103 GENERATIONS RUN.

0.6839 0. 1022 0.7204

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

50 +

25 I

3I0

3 + I
{I *

10+ I

45 + I

II I
I I

15+

1 I I20 1•

II I .

20 + I I

I 1 I
I I

SI I
SI I

75 + I T

40 I

II * I

5 +t I

50 I 6

II I
I ' I

I * I

A35+ I I

65 i I

1 I• I

70I I* I
SI I I

40I I * + I

I * I
NO I I

II I

85 + 1I
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"LIT CASK, 25 BWR RODS, 90 BWR BASKET, 5 W/O U235 VARIABLE PITCH'

GROUP FISSION UNIT REGION FISSIONS PERCENT
FRACTION DEVIATION

1 0.0027 1.92049E-03 7.9551

2 0.0119 8.47839E-03 2.3095

3 0.0124 8.87629E-03 2.4641

4 0.0051 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 2.3008

9 0.0011 8.12195E-04 3.15,79

10 0.0024 1.71284E-03 3.3921

11 0.0052 3,71633E-03 2.9123

12 0.0066 4.74161E-03 3.6874

13 0.0063 4.51100E-03 4.4318

14 0.0052 3.72684r-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 8.31758

20 0.0096 6.86870E-03 4.2910

21 0.0053 3.76837E-03 7.3940

22 0.0137 9.74644E-03 4.5119

23 0.0891 6.358291-02 1,7811

24 0.2522 1.79948E-01 1.0626

25 0.2261 1.61345E-01 1.0192

26 0.2579 1.84030E-01 0.8679

27 0.0740 5.31486E-02 2.3429

SYST*EM TOTAL 7.13527F-01 0.4666

ELAPSED TIME 3.97283 MINUTES

RANDOM NUMBER= 6ECC71283DC6

ABSORPTIONS PERCENT
DEVIATION

1.55933E-03 4.6801

5-24441E-03 3.6315

3.70982E-03 2.3483

1.73888E-03 3.1541

1.25950E-03 1.6420

2.17782E-03 1.6503

2.77279E-03 1.9339

2.54617E-03 2.1997

3.22371E-03 2.3339

5.74338E-03 2.34770

8.87449E-03 2.1449

0.82059E-03 2.7710

9.69352E-03 2.7547

1.36092E-02 2.5071

4.51955E-03 3.1016

2.57548E-03 3.9213

1.64378E-03 5.2113

1.66254E-03 5.4296

2.73285E-03 3.5998

1.04665E-02 2.3819

4.49843E-03 3.974S

3.12421E-02 2.5474

8.04947E-02 0.8691

2.28908E-01 0.5136

2.13349E-01 0.4205

2.71962E-01 0.4119

9.70387E-02 0.6775

1.O02w1'-E-00 0.1233

SKIPPING 3 GENERATIONS

LEAKAGE PERCENT
DEVIATION

0.00000E000 0.0000

0.00000E.00 0.0000

0.800000.00 0.0000

0.00000E*00 0.0000

0.00000E100 0.0000

0.00000.E00 0.0000

0.00000E+00 0.0000

0.00000E'00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

O.00000E400 0.0000

0.00000E-00 0.0000

0.00000E+00 0.0000

O.O0000E+00 0.0000

0.001000E00 0.0000

0.00000E÷00 0.0000

O.00000E+00 0.0000

O.O0000EýO0 0.0000

0.00000*E00 0.0000

O.OOOO0E.00 0.0000

0.00000EO00 0.0000

0.000OOE+00 0.0000

0.00000E,00 0.0000

O.OOOO0E+00 0.0000

0.00000E+00 0.0000

OO00000E+00 0.0000

0.00000E,00 0.0000

0.0000E+00 0.0700

0

0

(0
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"[NT CASK, 25 BNR RODS, NO BWN BASKET, 5 WIG U235 VARIABLE PITCH"'

0.607C TO 0.6276
0.627E TO 0.6416
0.647( TO 0.(676
0.6676 TO 0.68076
0.687E TO 0.7076
0.7076 TO 0.7276
0.727( TO 0.7476
0.7476 TO 0.7676
0.7676 TO 0.7876

0.6077 TO 0.6276
0.6276 TO 0.647'1
0.6477 TO 0.6676
0.667f TO 0.6876
0.687f TO 0.7076
0.7076 TO 0.7276
0.727E TO 0.7476
0.747( TO 0.7676
0.7676 TO 0.7876

0.6076 TO 0.6276
0.6276 TO 0.6476
0.6477 TO 0.6676
0.6676 TO 0.6876
0.68076 TO 0.7076
0.7076 TO 0.7276
0.7276 TO 0.7476
0.7476 TO 0.7676
0.7676 TO 0.7876

FREQUENCY FOR GENERATIONS 4 TO 103

FREQUENCY FOR GENERATIONS 29 TO 703

FREQUENCY FOR GENERATIONS 54 TO 103

FREQUENCY FOR GENERATIONS 79 TO 103

0.6076 TO
0.7276 TO
0.6476 TO
0. 6676 TO
0.6876 TO
0.7076 TO
0.7276 TO
0.7476 TO
0.7676 TO

0.6216
0.6476
0.6676
0.6676
0.7076
0.7276
0.7476
0.7676
0.7876

CONGRATULATIONS! YOU HAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH KENO V IN 3.97283 MINUTES
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6.6.5 TRIGA Fuel Elements

This section contains abbreviated output files from the most reactive nonpoisoned 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 C SCALE DRIVER - 95/03/29 - 09:06:37
MODULE CSAS25 WILL BE CALLED

TRIGA - PREP. FLOOD CANISTER - 2 ROD FILLING CANISTER * TOLERANCE
27GROUPNDF4 INFHON4EDIUM
'FUEL

U-235 1 0.0 2.3049E-04 END
U-238 1 0.0 9.8008E-05 END
ZR 1 0.0 8.77488-03 END
H 1 0.0 1.4040E-02 END
N20 1 0.7454 293.0 END
'CLAD. BASKET, AND CASK
SS304 2 1.0 293.0 END
'CANISTER INTERNAL MODERATOR
H20 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 1.0E-20 293.0 END
'CASK EXTERNAL MATERIAL
N20 8 1.OE-20 293.0 END
'END FITTING FOR FUEL ELEME1T
SS304 9 0.337137 293.0 END
N20 9 0.662863 293.0 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
H 10 0.0 5.514420E-2 END
'SECOND END-FITTING MATERIAL FOR UN-CANISTERED FUEL
SS304 11 0.337137 293.0 mDm
H20 11 DE2O0.662863 1.0E-20 293.0 END
'CASK INTERIOR MODERATOR MATERIAL
H20 12 1.0E-20 293.0 Em
END COMP
MORE DATA
RESl10 CYLINDER 1.8224 DAN(10)=8.52196E-01
mm MORE
TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER + TOLERANCE
READ PARAM TME=170.0 GEN=403 NPG=I000 RUN=YES PLT=NO
TBA,2.0 END PARAM
READ GEOM
UNIT 1
COM 'TRIGA FUEL (SMEARED)'
CYLINDER 1 1 3.9877 60.959 0.001
UNIT 5
COM= '3.38 in Width / 0.28 in Thickness DIVIDER CENTER STACK (SEALED)'
CUROID 2 1 2P4.2926 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 2P4.2926 0.60960.0 +74.29 -8.255
UNIT 7
COM='SEALED CANISTER'
CYLINDER 12 1 3.9879 +60.96 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 x 3.38 in OPENING (SEALED)'
CU1OID 12 1 2P4.2926 2P4.2926 +74.29 -8.255
HOLE 7 0.0 0.1396 0.0
UNIT 11
CONA='TRIGA ELEMENTS IN Bottom of 3.38 in x 3.38 in OPENING (SEALED)'
CUBOID 12 1 2P4.2926 2P4.2926 +74.29 -8.255
HOLE 7 0.0 -0.1396 0.0
UNIT 12
COM='TRIGA ELEoMENTS IN Bottom Right of 3.38 in x 3.38 in OPENING (SEALED)'
CUBOID 12 1 2P4.2926 2P4.2926 .74.29 -8.255
HOLE 7 +0.1396 -0.1396 0.0
UNIT 13
COM='TRIGA ELEMENTS IN Top Right of 3.38 in x 3.38 in OPENING (SEALED)'
CUBDID 12 1 2P4.2926 2P4.2926 +74.29 -8.255
HOLE 7 +0.1396 +0.1396 0.0
UNIT 14
COM='TRIGA ELEMENTS IN Bottom Left of 3.39 in x 3.38 in OPENING (SEALED)'
CUBOID 12 1 2P4.2926 2P4.2926 +74.29 -8.255
HOLE 7 -0.1396 -0.1396 0.0
UNIT 15
COM= ' TRIGA ELEMENTS IN Top Left of 3.38 in x 3.38 in OPENING (SEALED)'
CUBDID 12 1 2P4.2926 2P4.2926 +74.29 -8.255
HOLE 7 -0.1396 +0.1396 0.0
UNIT 16
COM='TRIGA BASKET 3.38 in x 3.38 in CENTER OPENING (SEALED)'
CUBOID 12 1 2P4.2926 2P4.2926 +74.29 -8.255
UNIT 20
COM='CENTER COLUMN OF TNREE OPENINGS w/ 0.28 in plate (SEALED)'
ARRAY 1 -4.2926 -13.589. -8.255
REPLICATE 2 1 4R0.7112 2R0.0 1
UNIT 21
CO*='LEFT OUTSIDE COLUMN OF TWO OPENINGS w/ 0.12 in plate (SEALED)'
ARRAY 2 -4.2926 -8.89 -8.255 0
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REPLICATE 2 1 0.0 0.3048 2R0.3048 2R0.0 1
UNIT 22
CON=RIGHT OUTSIDE COLUMN OF TWO OPENINGS w/ 0.12 in piate (SEALED)
ARRAY 3 -4.2920 -a.89 -8.225
REPLICATE 2 3 0.3048 0.0 2R0.3048 2R0.0 1
UNIT 30
COM='NAC- LWT TRIGA BASKET (SEALED)
CYLINDER 12 1 17.1 .74.29 -8.255
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 .74.93 -8.090
CYLINDER 6 1 33.4645 '74.93 -8.890
CYLINDER 2 1 36.5188 +74.93 -8.890
CYLINDER 7 1 49.2227 474.93 -8.890
CYLINDER 2 1 49.0221 .74.93 -8.890
CUBOID 8 1 4P49.8221 +74.93 -8.890
UNIT 41
COM= TRIGA FUEL ELEMENT'
CYLINDER 4 1 (.2858 2P19.05
CYLINDER 10 I 1.8224 2P19.05
CYLINDER 5 0 1.0224 2P27.736H
CYLINDER 2 1 1.8771 2P27.73608
CYLINDER 11 1 1.8771 2P36.703
UNIT 45
COM='3.38 in Width / 0.28 in Thickness DIVIDER CENTER STACK'
CUBOID 2 1 2P4.2926 0.7112 0.0 2P36.703
UNIT 46
COM-' 3.38 in Width / 0.24 in Thickness DIVIDER OUTSIDE STACK'
CUBOID 2 1 2P4.2926 0.6096 0.0 2P36.703
UNIT 50
COM='TRIGA FUEL ELEMENTS IN Top of 3.38 in x 3.38 in OPENING'
CUBOID 12 3 2P4.2926 2P4.2926 2P36.703
HO.LE 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 5I
COM='TRIGA FUEL ELEMENTS IN Boltom of 3.38 in x 3.38 in OPENING'
CUODID 12 1 2P4.2926 2P4.2926 2P36.703
HOLE 41 .1.8772 -2.4154 0.0

HOLE 41 - .8712 -2.4154 0.0
HOLE 41 -1.8772 +1.3389 0.0
HOLE 41 13.8772 +1.3389 0.0
UNIMT 52
COM-'TRIGA FUEL ELEMENTS IN Bottom Riqht of 3.38 in x 3.38 in OPENING'
CUBOID 12 1 2P4.2926 2P4.2926 2P36.703
HOLE 41 .2.4154 -2.4154 0.0
HOLE 43 .2.4154 '1.3389 0.0
HOLE 43 -1.3389 -2.4154 0.0
HOLE 43 -1.3389 +1.3389 0.0
UNIT 53
CGM='TRIGA FUEL ELEMENTS IN Top Riqht of 3.38 in x 3.38 in OPENING'
CUBOID 12 3 2P4.2926 2P4.2926 2P36.703
HOLE 41 .2.4154 .2.4154 0.0
HOLE 42 .2.4154 -1.3389 0.0
HOLE 41 -1.3349 +2.4154 0.0
HOLE 41 -1.3389 -1.3389 0.0
UNIT 54
COM-'TRIGA FUEL ELEMENTS IN Rotto. Left of 3.38 in x 3.30 in OPENING'
CUHOIl) 12 P 2.4.2926 284.2926 2P30.703
HOLE 41 -2.4154 -2.4154 0.0
HOLE 41 -2.4154 .1.3389 0.0
HOLE 41 ,8.3389 -2.4154 0.0
HOLE 41 -f3.3389 ,1.3389 0.0
UNIT 55
COM-'TRIGA FUEL ELEMENTS IN Top Left of 3.38 in x 3.38 in OPENING'
CUBOID 32 1 2P4.2926 284.2926 2P36.703
HOLE 41 -2.4154 12.4154 0.0
HOLE 41 -2.4154 -1.3309 0.0
HOLE 41 .1.3389 .2.4154 0.0
HOLE 41 i1.3389 -1.3389 0.0
UNIT 56
COM='TRIGA BASKET 3.38 in x 3.38 in CENTER OPENING'
CUBOID 12 1 2P4.2926 2P4.2926 2P36.703
UNIT 60
CONM' CENTER COLUMN OF THREE OPENINGS w/ 0.28 in plate'
ARRAY 11 -4.2926 -13.589 -36.703
REPLICATE 2 1 4R0.7112 2R0.0 I
UNIT 61
COM=' LEFT OUTSIDE COLUMN OF TWO OPENINGS w/ 0.12 in plate'
ARRAY 12 -4.2926 -8.89 -36.703
REPLICATE 2 1 0.0 0.3048 2R0.3048 2R0.0 I
UNIT 62
COM='RICH-T OUTSIDE COLUMN OF TWO OPENINGS w/ 0.12 in plate'
ARRAY 33 -4.2926 -8.89 -36.703
REPLICATE 2 1 0.3048 0.0 2R0.3048 2R0.0 I
UNIT 70
COM='NAC-LWT TRIGA BASKET '
CYLINDER 12 1 17.1 2P36.703
HOLE 60 0.0 0.0 0.0
IHOLE 61 -9.2974 0.0 0.0
H:OLE 62 89.2974 0.0 0.0

CYLINDER 2 1 18.9103 2P37.338
CYLINDER 6 1 33.4645 2P37.338
CYLINDER 2 1 36.5188 2P37.338
CYLINDER 7 1 49.2227 2P37.330
CYLINDER 2 1 49.8221 2P37.338
CUBOID 8 1 4P49.8221 2P37.338
UNIT 80
COM=' 3IMPLIFIED LID STRUCTURE NAC-LWT'
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CYLINDER 2 1 36.5188 2P14.1351
CYLINDER 8 I 49.8221 2F14.1351
CUBOID 8 I 4P49.8251 2P14.135I
UNIT 81
COM='SIMPLIFIED CASK BOTTOM STRUCTURE NAC-LWT'
CYLINDER 6 1 26.3525 2P3.81
CYLINDER 2 I 36.6188 413.97 -12.7
CYLINDER 5 1 49.8221 113.97 -12.7
CUBOID 8 1 4P49.8221 +13.97 -12.7
GLOBAL UNIT 82
COM 'STACK OF 5 BASKETS IN CASK'
ARRAY 20 -49.8221 -49.8221 -221.3
END GEOM
READ ARRAY
ABA=I NUX=I NUY=5 NUZ-I FILL 10 5 16 5 11 END FILL
ARA=2 NUXI= NUY53 NUZýI FILL 13 6 12 END FILL
ARA=3 NUX=1 NUY=3 NUZ=1 FILL 15 6 14 END FILL
ARA=II NUX=1 NUY=5 NUZ=I FILL 50 45 56 45 51 END FILL
ARA=].2 NUX=I NUY=3 NUZ=I FILL 53 46 52 END FILl.
ARA.13 NDX=] NUY=3 NUZ=I FILL 55 46 54 END FILL
ARA=20 NUXEI NUY=I NUZ=7 FILL 81 30 3R70 30 80 END FILL
END ARRAY
READ BOUNDS ALL-MIR END BOUNDS
READ PLOT
TTL' I-Y PLOT O CASK (CANISTER ELEVATTON)
SCF=YES PIC=MAT LPI=I0
UARY=I.0 VDN=-1.O NAX=80S
XUL-50E.0 YUL=50.0 ZUL=149.352
XLR=50.0 YLR=-50.0 ZLR=149.352 END
TTL 'I-Y PLOT OF BASKET (CANISTER ELEVATION)'
SCR=YES PIC=MAT LPI=10
UAX'=.S VDN=-I.S NAX-800
XUL=-I7.2 YUL=I7.2 ZUL=149.352
XLR=]7.2 YLR=-17.2 ZIR=149.352 END
TTL' X-Y PLOT OF BASKET (CAVITY MID PLANE)'
SCR=YES PIC=MAT LPF=SS
UAX=I.0 VDN=-I.0 NAX=800
XUL=-17.2 YUL=]7.2 ZUL=0.0
XLARI7.2 YLRA-17.2 ZLR=0.I END
TTL='X-Y PLOT OF CENTER OPENING (CANISTER ELEVATION)'
SCR.YES PIC=MAT LPI=10
UAX=1.0 VDN=-I.S NAX=800
XUL=-7.0 YUL=7.0 ZUL=149.352
XLR=7.0 YLR=-7.0 ZLR=149.352 END
TTL='X-Y PLOT OF PERIPHERAL OPENING (CANISTER ELEVATION)'
SCRAYES PIC-MAT LPI-10
UAX=1*.H VDN=-I.S NAX-000
XUL=-7.S YUL=16.K ZUL=149.352
XLR=7.I YLB=4.S ZLR=149.352 END
TTL='Y-Z PLOT OF BASKET (CENTER OF FUEL ELEMENTS, CANISTER ELEVATION)'
SCR=YES PIC-MAT LPI=IO
VAX=I.0 WDN=-l.D NAX=800
XUL=2.12 YUL=-I4.0 ZUL"i86.69

LR=2.12 YLR=-4.5 ZLR=1i2.014 END
TTL"' Y-Z PLOT OF BASKET (CASK)
SCR=YES PIC=MAT LPI=81
VA"I .0 WDN=-I.I NAX=800
XUL=2.12 YUL- 51 ZUL=250
XLR=2.12 YLR-+51 ZL_=-250
END PLOT
END DATA

SECONDARY MODULE 000008 HAS BEEN CALLED.

MODULE 000008 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 0

SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 9

SECONDARY MODULE 000009 HAS BEEN CALLED.

MODULE 000009 I1 FINISHED. COMPLETION CODE 0. CPU TIME USED 718

MODULE CSAS25 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 729

(ii

I.

.88 (SECONDS).

.72 (SECONDS).

.10 (SECONDS).

.96 (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\WIN_NT\EXE

PRODUCTION CODE: CSAS

VERSION: 3.1

*JOBN•ME: SCALE-PC

.... DATE OF EXECUTION: 12/30/96

TIME OF EXECUTION: 05:33:538

TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER ý TOLERANCE

.... PROBLEM PARAMETERS ....

LIB 27GROUPNDF4 LIBRARY
MXX 12 MIXTURES
MSC 21 COMPOSITION SPECIFICATIONS
IZM I MATERIAl, ZONES
SE :NFSO.CMECIUN SEOP'ETRY

MORE I 0/ DO NOT READ/READ OPTIONAL PARAMETER DATA
MSLN 0 FUEL SOLUTIONS

.... PROBLEM GEOMETRY *-

'- INFINITF. HOMOGEMEOUS MEDIUM

MFUEL I MIXTURE NO. OF THE INFINITE HOMOGENEOUS MEDIUM

'- SPECIAL PARAMETERS --

ISN 8 ORDER OF ANGULAR QUADRATURE
INM 20 INNER ITERATION MAXIMUM
ICM 25 OUTER ITERATION MAXIMUM
SZF .I0000DE400 SIZE FACTOR FOR SPATIAL MESH
EPS 1.00000E-S4 OVERALL PROBLEM CONVERGENCE
PTC 1IO000E-04 SCALAR FLUX CONVERGENCE
BKL 1.42089E-00 BUCKLING FACTOR
ILS 0 THERMAL UPSCATTER SCALING
BAL FINE BALANCE TABLE PRINT FLAG
DY 0.00000ES00 BUCKLING HEIGHT
DZ 0.SISSEI00 BUCKLING DEPTH
IPN 0 DIFFUSION COEFFICIENT. OPTION
FRI 0 LOGICAL UNIT NUMBER TO READ FLUX GUESS
FY1R -] LOGICAL UNIT NUMBER TO WRITE FLUX GUESS
MSH 2001 NUMBER OF INTERVALS FOR RES. INTGRTNS
MLV 2 MAX LVALUE FOR RES. INTGRTNS
AXS 0 LOGICAL UNIT NUMBER TO WRITE ANISN LIB
RES IS MIXTURE WITH SPECIAL RESONANCE CORRECTION

CYLINDER GEOMETRY FOR SPECIAL RESONANCE CORRECTION
* 1.82240E+00 DIMENSION (LBAR) FOR SPECIAL RESONANCE CORRECTION

DANCOFF FACTOR SPECIFICATION
MIXTURE FACTOR

10 0.85220
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..... PROGRAM VERIFICATION INFOR1MATION

..... CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000009

CREATION DATE: 03/08/96

+ VOLUME: ENG

LIBRARY: G:\SCALE43\WINNT\EXE

PRODUCTION CODE: KENOVA

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF' EXECUTION: 12/30/98

TIME OF EXECUTION: 05:34:10

C.
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-,÷ TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER - TOLERANCE

NUMERIC PARAMETERS

TME MAXIMUM PROBLEM TIME (MIN) 170.00

TBA TIME PER GENERATION (MIN) 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 a

K I OO 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

WTH WEIGHT HIGH FOR SPLITTING 3.0000

WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

RND STARTING RANDOM NUMBER BBS827100001

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

NLR 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 CANISTER - 2 ROD FILLING CANISTER + TOLERANCE

LOGICAL PARAMETERS

I
RUN

FLX

SMU

MKU

CKU

FMIl

MKH

CKH

FMH

HHL

AMX

XSI

XD2

XAP

PKI

PID

EXECUTE PROBLEM AFTER CHECKING DATA

COMPUTE FLUX

COMPUTE AVG UNIT SELF-MULTIPLICATION

COMPUTE MATRIX E-EFF BY UNIT NUMBER

COMPUTE COFACTOR K-EFF BY UNIT NUMBER

PRINT FIS1 PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR E-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

FON

NUB

MNP

CEP

FMP

MKA

CKA

FMA

HAL

FAR

GAS

PAX

PWT

PGM

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 NOI

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 1-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 NO

PRINT DEBUG INFORMATION NO

PRINT TRACKING INFORMATION NO

PARAMETER INPUT COMPLETED

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

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

TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER + TOLERANCE

ADDITIONAL INFORMATION t''"

0

NUMBER OF ENERGY GROUPS 27

NO. OF FISSION SPECTRUM SOURCE GROUP I

NO. OF SCATTERING ANGLES IN XSECS 2

ENTRIES/NEUTRON IN THE NEUTRON BANK 25

ENTRIES/NEUTRON IN THE FISSION BANK 11

NUMBER OF MIXTURES USED 10

NUMBER OF BIAS ID'S USED I

NUMBER OF DIFFERENTIAL ALBEDOS USED 0

TOTAL INPUT GEOMETRY REGIONS 61

NUMBER OF GEOMETRY REGIONS USED 61

LARGEST GEOMETRY UNIT NUMBER 82

LARGEST ARRAY NUMBER 20

USE LATTICE GEOMETRY

GLOBAL ARRAY NUMBER

NUMBER 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

MAXIMUM HOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAXIMUM ARRAY NESTING LEVEL

-X BOUNDARY CONDITION

-Y BOUNDARY CONDITION

-Z BOUNDARY CONDITION

DI.

DIR.

DIR.

YES

20

7

YES

YES

37

3

YES

7

2

MIR

MIR

MIR

,X BOUNDARY CONDITION

+Y BOUNDARY CONDITION

4Z BOUNDARY CONDITION

MIR

MIll

MIR

NAC International 6.6.5-10
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TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER 4 TOLERANCE

* SPACE AND SUPERGROUP INFORMATION ."."..

100000 WORDS IS THE TOTAL SPACE AVAILABLE.

48807 WORDS WERE USED FOR NON-SUPERGROUP STORAGE.

* $1193 WORDS OF STORAGE ARE AVAILABLE FOR SUPERGROUPED DATA.

99679 WORDS OF STORAGE ARE AVAILABLE FOR CONSTRUCTING THE SUPERGROUPS.

51133 WORDS OF STORAGE ARE AVAILABLE TO EACH SUPERGROUP.

1315 WORDS ARE NEEDED FOR THE LARGEST GROUP.

50332 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 ENDING XSEC ALBEDO TOTAL
* SUPERGROUP GROUP GROUP LENGTH LENGTH LENGTH

1 1 27 3334 0 16333

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

' ARRAY UNITS IN UNITS IN UNITS IN NESTING
NUMBER X DIR. Y DIR. Z DIR. LEVEL

1 1 5 1 2

2 1 3 1 2

3 1 3 2 2

*÷ 11 1 5 1 2 *

12 1 3 1 2

13 1 3 1 2

20 GLOBAL I l 7 I

........ 0 IO'1 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 NUO ID

----- UNIT 1

TRIGA FUEL (SMEARED)

1 CYLINDER 1 1 RADIUS = 3.98"77 4Z = 60.959 -Z = 1.00DOOE-03 CENTERLINE IS AT X = 0.00000 Y = 0.00060

----- UNIT 5 -----

3.38 IN WIDTH / 0.28 IN THICKNESS DIVIDER CENTER STACK (SEALED)

I CUBOID 2 1 +X = 4.2926 -X = -4.2926 iY = 0.71120 -Y = 0.00000 D O = 74.290 -Z = -0.2550

----- UNIT 6 -----

3.38 IN WIDTH / 0.24 IN THICKNESS DIVIDER OUTSIDE STACK (SEALED)

I CUBOID 2 1 +X = 4.2926 -X = -4.2926 +Y = 0.60960 -Y = 0.00000 .Z = 74.290 -Z = -0.2550

UNIT 7 -----

SEALED CANISTER

I CYLINDER 12 1 RADIUS ý 3.9878 +Z = 60.960 -Z = 0.00000 CENTERLINE IS AT X = 0.00000 Y = 0.00000

HOLE NUMBER I AT X = 0.00000 y DIOSD E = 0.000000 IS UNIT NUMBER i

2 CYLINDER 2 1 RADIUS = 4.1529 .Z = 63.500 -Z = -1.2700 CENTERLINE IS AT X = S.00000 Y = 0.10006

3 CYLINDER 12 1 RADIUS = 4.1129 +Z = 74.290 -Z - -8.2550 CENTERLINE 7S AT X = 0.00000 Y - 0.00000
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----- UNIT 10 (
I,

TRIGA ELEMENTS IN TOP OF 3.38 IN X 3.38 IN OPENING (SEALED)

I CUBOID 12 1 +X = 4.2926 -X = -4.2926

HOLE NUMBER 2 AT X = 0.00000 Y = 0.13960

,Y = 4.2926 -Y = -4.2926 +Z = 74.290

Z = 0.00000 If UNIT NUMBER 7

-Z = -8.2550

TRIGA ELEMENTS IN BOTTOM OF

1 CUBOID 12 1

HOLE NUMBER 3

----- UNIT 11 -----

2.38 IN X 3.38 IN OPENING (SEALED)

+X = 4.2926 -X = -4.2926 +Y = 4.2926 -Y = -4.2926 +Z 74.290 -Z = -8.2550

AT X = 0.0000 Y =-0.13960 Z = 0.00000 IS UNIT NUMBER 7
TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER + TOLERANCE

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEMMEDIA BIAS
NUM IDREGION

----- UNIT 12 -----

TRIGA ELEMENTS IN BOTTOM RIGHT OF 3.38 IN X 3.38 IN OPENING (SEALED)

I CUBOID 12 1 *X = 4.2926 -X = -4.2926 +Y = 4.2926

HOLE NUMBER 4 AT X = 0.13960 Y -- 0.13960 Z = 0.00000

-Y = -4.2926 .Z

IS UNIT NUMBER

74.290 -2 = -A.7956

TRIGA ELEMENTS IN TOP RIGHT OF 3.38 IN X 3.38

I CUBOID 12 1 +X = 4.2926

HOLE NIMBER 5 AT X = 0.13960

----- UNIT 13 2 ----

IN OPENING (SEALED)

-X = -4.2926 +Y - 4.2926

Y = 0.13960 Z = 0.00000

-Y = -4.2926 +Z 74.290

IS UNIT NUMBER 7

-Z = -8.2550

UNIT 14

TRIGA ELEMENTS IN BOTTOM LEFT OF 3.38 IN X 3.36 IN OPENING (SEALED)

I CUBOID 12 1 +X = 4.2926 -X = -4.2926 +Y 2 4.2926

HOLE NUMBER 6 AT X =-0,13960 Y =-0.13960 Z = 0.00000

-Y = -4.2926

12 UINIT NIR7PR

,Z 0 74.290 -Z = -6.2550

TRIGA ELEMENTS IN TOP LEFT OF 3.38 IN X 3.30

1 CUBOID 12 1 +X = 4.2926

HOLE NUMBER 7 AT X =-G.13960

UNIT 15

IN OPENING (SEALED)

-X = -4.2926 ±Y = 4.2926

Y = 0.13960 Z = 0.00000

-Y = -4.2926

IS UNIT NUMBER

+Z = 74.290 -Z = -8.2550

... UNYT 16

TRIGA BASKET 3.38 IN X 3.38 IN CENTER OPENING (SEALED)

I CUBOID 12 1 +x = 4.2926 -X = -4.2926 +Y = 4.2926 -Y = -4.2926 .Z = 74.290 -Z = -8.2550

CENTER COLUMN OF

I ARRAY NUMBER

----- UNIT 20 EXTERNAL TO LATTICE I

THREE OPENINGS W/ 0.28 IN PLATE (SEALED)

i +x = 4.2926 -X = -4.2926 +y = 13.589 -Y = -13.589 +Z = 74.291 -Z = -8.2550

2 CUBOID 2 1 +X = 5.0038 -X = -5.0038 -Y = 14.300
TRIGA - PREF. FLOOD CANISTER - 2 ROD

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED
NUM ID

-Y = -14.300 •Z = '74.290
FILLING CANISTER , TOLERANCE

IN THIS PROBLEM

-Z = -8.2550

REGION

LEFT OUTSIDE COLUMN OF TWO OPENINGS W/ 0.12 IN

I ARRAY NUMBER 2 ±X = 4.2926

2 CUBOID 2 1 +X = 4.2926

UNIT 21 EXTERNAL TO LATTICE 2

PLATE (SEALED)

-X = -4.2926 +y = 8.8900 -Y 2 -8.8900 +Z 74.290 -Z = -8.2550

-X -4.5974 +Y = 9.1948 -Y = -9.1948 ,Z = 74.290 -Z = -8.2550

----- UNIT 22 EXTERNAL TO LATTICE 3

RIGHT OUTSIDE COLUMN OF TWO OPENINGS W/ 0.12 IN PLATE (SEALED)

I ARRAY NUMBER 3 4X = 4.2926 -X = -4.2926 +Y = 8.8900 -Y = -8.8900 +Z = 74.290 -Z = -8.2550

2 CUBOID 2 1 +X = 4.5974 -X = -4.2926 +Y = 9.1948 -Y = -9.1948 4Z = 74.290 -Z = -8.2550

----- UNIT 30

NAC-LWT TRIGA BASKET (SEALED)

NAC International 6.6.5-12



NAC-LWT Cask SAR November 2007
Revision 38

1 CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CUBOID

REGION

12 I RADIUS = 17.100 +z = 74.290 -Z

a AT X = 0OR0000 Y = 0.00000 2

9 AT X = -9.2974 Y = 0.00000 Z

10 AT X 9.2974 y = 0.00000 2

2 1 RADIUS = R8.910 Z - 74.930 -Z

6 1 RADIUS = 33.465 .Z = 74.930 -?

2 1 RADIUS = 36.519 .z = 74.930 -Z

7 1 RADIUS = 49.223 +z = 74.930 -Z

2 0 RADIUS = 49.822 +Z- 74.930 -Z

R I +X = 49.822 -X -49.822 +Y
TRIGA - PREF. FLOOD CANISTE

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNIT
NU1 ID

= -2.2550 CENTERLINE 1S AT X = 0.00000

= 0.00000 IS UNIT NUMBER 20

0.00000 IS UNIT NUMBER 21

= 0.00000 IS UNIT NUMBER 22

= -8.8900 CENTERLINE IS AT X = 0.00000

= -8.8900 CENTERLINE 1S AT X = 0.00000

= -8.8900 CENTERLINE I1 AT X = 0.00000

= -a.8900 CENTERLINE IS AT X = 0.00000

-8.8900 CENTERLINE IS AT X 0.00000

49.822 -Y = -49.822 'Z = 74.930
R - 2 ROD FILLING CANISTER + TOLERANCE

S UTILIZED IN THIS PROBLEM

y = 0.00000

Y = 0.00000

Y = 0.0000

Y = 0.000"0

Y = 0.00000

Y 0.00000

-I = -8.8900

UNIT 41

TRIGA FUEL ELEMENT

1 CYLINDER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

4

10

5

2

11

l

1

!

1

i

RADIUS = 0.28580

RADIUS = 1.8224

RADIUS - 1.8224

RADIUS = 1.8771

RADIUS = 1.8771

tZ

+Z

tZ =

+Z

+Z

19.050

19.050

27.737

27.737

36.703

-Z = -19.050

-Z = -19.050

-2 - -27.737

-Z = -27.737

-Z -36.703

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

y =

y0=

y =

y =

0.00000

0.00000

0.00000

0.00000

0.00000

UNIT 45 -----

3.38 IN WIDTH / 0.20 IN THICKNESS DIVIDER CENTER STACK

I CUBOID 2 1 +X = 4.2926 -X = -4.2926 +Y = 0.71120

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

----- UNIT 50 -----

Y = 0.00000 +Z = 36.703 -Z = -36.703

-Y = 0.00000 +Z = 36.703 -Z = -36.703

TRIGA FUEL ELEMENTS IN

CUBOID 12

HOLE NUMBER Ii

HOLE NUMBER 12

HOLE NUMBER 13

TOP OF 3.38 IN X 3.38 IN OPENING

1 +X = 4.2926 -X = -4.2926

AT X = 1.8772 Y = 2.4154

AT X = -1.8772 Y = 2.4154

AT X = -1.8772 Y = -1.3389

+Y = 4.2926

Z = 0.00000

Z = 0.00000

Z = 0.00000

-Y = -4.2926

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

'Z = 36.703

41

41

41

-Z = -36.703

HOLE NUMBER 14 AT X = 1.8772 Y = -1.3389 Z = 0.00000 IS UNIT NUMBER 41
TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER + TOLERANCE

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION NUM ID

----- UNIT 53 -----

TRIGA FUEL ELEMENTS

i CUBOID

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

IN BOTTOM OF 3.38 IN X 3.38

12 1 +X = 4.2926

15 AT X = 1.8772

16 AT X 0 -1.8772

17 AT X = -1.8772

18 AT X = 1.8772

IN OPENING

-X = -4.2926

Y = -2.4154

Y = -2.4154

Y = 1.3389

Y = 1.33B9

+Y = 4.2926

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

-Y = -4.2926

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

±Z = 36.703 -Z = -36.703

41

41

41

41

TRIGA FUEL ELEMENTS IN BOTTOM RIGHT OF 3.38

I CUBOID 12 1 +X = 4.2926

HOLE NUMBER 19 AT X = 2.4154

HOLE NUMBER 20 AT X 0 2.4154

HOLE NUMBER 21 AT X = -1,3389

NAC International

- -NIT 52 -----

IN X 3.38 IN OPENING

-X = -4.2926 +Y = 4.2926

Y = -2.4154 Z = 0.00000

Y = 1.3309 Z = 0.00000

Y = -2.4154 2 = 0.00000

6.6.5-13

-Y = -4.2926

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

,Z = 36.703

41

41

42

-Z = -36.703
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HOLE NUMBER 22 AT X = -1.3389 Y = 1.3389 Z = 0.00000 IS UNIT NUMBER 41

TRIGA FUEL ELEMENTS IN TOP

] CUBOID 12

HOLE NUMBER 23

HOLE NUMBER 24

[OLE NUMBER 25

HOLE NUMBER 26

----- UNIT 53 -----

RIGHT OF 3.38 IN X 3.38 IN OPENING

-X S 4.2926 -X -4.2926 Y = 4.2926 -Y = -4.2926

AT X = 2.4154 Y = 2.4154 Z = 0.00000 IS UNIT NUMBER

AT X = 2.4154 Y -1.3389 Z = 0.00000 IS UNIT NUMBER

AT X = -1.3389 Y = 2.4154 Z = 0.00000 15 UNIT NUMBER

AT X = -1.3389 0 = -1.3389 Z = 0.00000 IS UNIT NUMBER
TRHGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

+z = 36.703 -Z = -36.703

41

41

41

41
TOLERANCE

MEDIA BIAS
NUM IDREGION

TRIGA FUEL ELEMENTS IN

CUBOID 12

HOLE NUMBER 27

HOLE NUMBER 28

HOLE NUMBER 29

HOLE NUMBER 30

BOTTOM LEFT OF 3.38 IN X

1 +X 4.2926

AT X 0 -2.4154

AT X = -2.4154

AT X = 1.3389

AT X = 1.3389

----- UNIT 54 -----

3.38 IN OPENING

-X = -4.2926 +Y = 4.2926

Y = -2.4154 ? 0 0.00000

Y = 1.33H9 Z 0 0.00000

Y -2.4154 Z = 0.00000

Y = 1.3389 Z = 0.00000

-Y = -4.2926

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

,Z=

4I

41

41

41

36.703 -Z n -36.703

UNIT 55

TRIGA FUEL ELEMENTS

I CUBOID

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

IN TOP LEFT OF 3.38 IN X

12 1 +X = 4.2926

31 AT X = -2.4154

32 AT X = -2.4154

33 AT X = 1.3389

34 AT X = 1.3389

3.38 IN OPENING

-X = -4.2826

Y = 2.4154

Y = -1.3389

Y = 2.4154

Y = -1.3389

*y = 4.2926

Z = 0,00000

Z = 0.00000

Z = 0.00000

O = 0.00000

-Y = -4.2926

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

+2 =

41

41

41

41

36.703 -Z = -36,703

0UNIT 56 -----

TRIGA BASKET 3.38 IN X 3.38 IN CENTER OPENING

I CUROID 12 1 +5 = 4.2926 -X = -4.2926 +Y = 4.2926 -Y = -4.2926 +Z = 36.703 -Z = -36.703

----- UNIT 60 EXTERNAL TO LATTICE 11 -----

CENTER COLUMN OPý THRES OPENINGS W/ 0.28 IN PLATE

ARRAY NUMBER I1 +X = 4.2926 -X -4.2926 +Y - :3.589 -Y = -13.589 +Z 36.7C3 -Z = -36.703

2 CUBOID 2 1 +X = 5.0038 -X -5.0038 +Y = 14.300 -Y = -14.300 +Z = 36,703 -Z = -36.703

----- UNIT 61 EXTERNAL TO LATTICE 12 -----

LEFT OUTSIDE COLUMN OF TWO OPENINGS W/ 0.12 IN PLATE

1 ARRAY NUMBER 12 +X 4.2926 -X = -4.2926 +Y = 8.8900 -Y = -8.8900

2 CUBOID 2 1 4X = 4.2926 -X = -4.5974 -Y = 8.1.948 -Y = -9.1948
TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER +

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

.Z = 36.703

,Z = 36.703
TOLEROANCE

-Z = -36.703

-Z = -36.703

REGION NUM ID

RIGHT OUTSIDE COLUMN OF TWO OPENINGS W/ 0.12 IN

1 ARRAY NUMBER 13 +X = 4.2926

2 CUBOID 2 1 +X0 4.5974

UNIT 62 EXTERNAL TO LATTICE 13

PLATE

-X = -4.2926 'Y = 8.8900 -Y = -8.8900 *z = 36.703

-X = -4.2926 +Y = 9.1948 -Y = -9.1948 4Z = 36.703

-Z = -36.703

-Z = -36.703

UNIT 70

NAC-LWT TRTGA BASKET

I CYLINDER 12

HOLE NUMBER 35

HOLE NUMBER 36

HOLE NUMBER 37

1 RADIUS = 17.100

AT X = 0.00000

AT X = -9.2974

AT x = 9.2974

+Z = 36.703

Y = 0.00000

Y = 0.00000

Y = 0.O0080

-Z = -36.703

Z = 0.00000

Z = 0.00000

Z = 0.00000

CENTERLINE IS AT X = 0.00000

IS UNIT NUMBER 90

IS UNIT NUMBER 61

IS UNIT NUMBER 62

Y = 0.00000
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2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CUBOID

2

6

2

2

8

]

I

I

1

i

1

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

+X =

IP.910

33.465

36.519

49.223

49.822

49.822

42

+Z

+Z

•Z

•Z

-x

37 .338

37.338

37.338

37.338

37.338

-49.822

-Z =

-Z

-Z =

-Z =

-Z =

-37.338

-37.338

-37.338

-37. 338

-37.338

49.822

CENTERLINE IS AT X =

CENTERLINE IS AT X =

CENTERLINE IS AT X S

CENTERLINE IS AT X =

CENTERLINE IS AT X =

-Y = -49.822 4Z =

0.00000

0.00008

0.O0000

Ol. 0000O

0.0O000

37.338

Y = 0.00000

Y = 0.00000

Y = 8.00000

Y =0.00000

Y = 0.0000O

-Z = -37.338

UNIT 80 -----

SIMPLIFIED LID STRUCTURE NAC-LWT

1 CYLINDER 2 1 RADIU

'2 CYLINDER 8 1 RADIO

3 CUBOID 8 1 1

S = 36.519 AZ 14.135 -Z =

S = 49.822 42 = 14.135 -Z =

X = 49.022 -X -49.822 +Y
TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS

-14.135 CENTERLINE IS AT X = O.0O00O

-14.135 CENTERLINE IS AT X = 0,0000

49.822 -Y = -49.822 +Z = 14.135
- 2 ROD FILLING CANISTER i TOLERANCE

UTILIZED IN THIS PROBLEM

Y = 0.00000

Y 1 0.00000

-Z = -14.135

MEDIA BIAS
NUM IDREGION

----- UNIT 81

SIMPLIFIED CASK BOTTOM STRUCTURE NAC-LWT

I CYLINDER 6 1 RADIUS = 2E.353

2 CYLINDER 2 1 RADIUS = 36.619

3 CYLINDER 8 1 RADIUS = 49.822

4 CUBOID 8 1 +X = 49.822

FZ =

iz =

-2 =

-X =

3.8100

i3.970

13.970

-49.822

-Z

-Z

-Z

.y

-. 8100

-12.700

-12.700

49.1022

CENTERLINE IS AT X = 0.0O000

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

-Y = -49.822 +Z = 13.970

Y = 0.00000

Y = 0.00000

Y = 0.00000

-Z -12.700

GLOBAL
----- UNIT 02 EXTERNAL TO LATTICE 20 -----

STACK OF 5 BASKETS IN CASK

I ARRAY NUMBER 20 +X = 49.822 -X = -49.622 -Y = 49.822 -Y = -49.822 +2 = 225.31
TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER + TOLERANCE

UNIT ORIENTATION DESCRIPTION FOR ARRAY I

Z LAYER 5, X COLUMN I TO 1 LEFT TO RIGHT Y ROW 1 TO 5 BOTTOM TO TOP

11

5

16

5

i0

UNIT ORIENTATION DESCRIPTION FOR ARRAY 2

Z LAYER 1, X COLUMN 1 TO I LEFT TO RIGHT Y ROW I TO 3 BOTTOM TO TOP

12

.6

13

UNIT ORIENTATION DESCRIPTION FOR ARRAY 3

Z LAYER 1, X COLUMN I TO I LEFT TO RIGHT Y ROW I TO 3 BOTTOM TO TOP

14

6

15

UNIT ORIENTATION DESCRIPTION FOR ARRAY 11

Z LAYER 1, X COLUMN 1 TO I 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 I TO I LEFT TO RIGHT Y ROW I TO 3 BOTTOM TO TOP

-Z = -221.30
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52

46

53
TRIGA - PREP. FLOOD CANISTER - 2 ROD FILLING CANISTER , TOLERANCE

UNIT ORIENTATION DESCRIPTION FOR ARRAY 13

Z LAYER 1, X COLUMN 1 TO I LEFT TO RIGHT Y ROW I TO 3 BOTTOM TO TOP

54

461

55

UNIT ORIENTATION DESCRIPTION FOR ARRAY 20

Z LAYER 1, X COLUMN I TO I LEFT TO RIGHT Y ROW I TO 1 BOTTOM TO TOP

81
Z LAYER 2, X COLUMN I TO I LEFT TO RIGHT Y ROW I TO 1 BOTTOM TO TOP

30
Z LAYER 3, X COLUMN I TO I LEFT TO RIGHT Y ROW I TO 1 BOTTOM TO TOP

70
Z LAYER 4, X COLUMN I TO 1 LEFT TO RIGHT Y ROW I TO I BOTTOM TO TOP

70
Z LAYER 5, X COLUMN I TO 1 LEFT TO RIGHT Y ROW I TO 1 BOTTOM TO TOP

70
Z LAYER 6, X COLUMN I TO 1 LEFT TO RIGHT Y ROW I TO 1 BOTTOM TO TOP

30
Z LAYER 7, X COLUMN I TO I LEFT TO RIGHT Y ROW I TO I BOTTOM TO TOP

8H
TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER TOLERANCE

VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

GEOMETRY
UNIT REGION REGION VOLUME

1 1 1 3.04527E603 CM**3

5 1 2 5.04003E402 CM''3

6 1 3 4.32002E.02 CM''3

7 1 4 2.52441E-01 CM**3
2 5 4.6383OE+02 CM-'3

3 6 9.63081E502 CM'3

i0 1 7 1.611601+03 CM''3

ii 1 a L.61160E÷03 CM'"3

12 1 9 1.61160.E03 CM''3

13 1 10 1.61160P+03 CM'*3

14 1 11 1.61160E+03 CM*N3

15 1 12 1.61160Eit3 CM"*3

16 1 13 6.08403E+03 CM**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

20 1 14 1.92601E+04 CM"*3
2 15 4.36604E403 CM-3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

21 1 16 1.26001E004 CMI'3

2 17 8.94680E102 CM-3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

22 1 18 Y.26001E+04 CM''3

2 19 8.94680E+02 CM''3

30 1 20 2.52129E+04 CM-3
2 21 1.83375ED04 CM**3
3 22 2.00728E005 CM**3
4 23 5.620646104 CM*N3
5 24 2.86831 E05 CM*3
6 25 1.56332E+04 CM*3
7 26 1.81602E-05 CMN3

41 1 27 9.77686E.00 CM* 3
2 2B 3.G77460,2 CM -3
3 29 1.H1270E+02 CM*-3

4 30 3.12668E,01 CM-3
5 31 1.98501E+02 CM_*3

45 1 32 4.48202E+02 CM**3

CUMULATIVE
VOLUME

3.045271+03 CM''3

5.04003E+02 CM-3

4.32002E,02 CM'-3

3.Y4552E+03 CM''3

3.50935E0.03 CM'-3
4.47243r+03 CM-13

6.084030.03 CM' 3

6.08403E,03 CM''3

6.08403E1-03 CM*3

6.08403Eý03 CM*-3

6.08403E0i3 CM''3

6.08403E+03 CM-3

6.08403E-03 CM''3

14 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.92601E04 CM"3
2.36261E104 CM''3

16 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.26001E004 CM''3
1.34948E+04 CM143

18 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.26101E+04 CM-3
I.3494RE404 CM÷3

7.58286E-04 CM''3
9.416601E04 CM''3
2.94094E+05 CM''3
3.11!1E-105 CM''3
6.3801E105 CM''3
6.536450+05 CM-3
8.32246E+05 CM-*3

9.7"686E000 CM-'3
3.97523E-.02 CM''3
5.78793E,-02 CM''3
6.14060E+02 CM:"3

8.12561+0*2 CM''3

4.482022+02 CMN3

I,
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46 i 33

50 1 34

51 1 35

52 1 36

53 1 37

54 1 38

55 1 39

56 1 40

SURROUNDING GEOMETRY VOLUMES

60 1 41
2 42

SURROUNDING GEOMETRY VOLUMES

61 1 43
2 44

SURROUNDING GEOMETRY VOLUMES

62 1 45
2 46

70 1 47
2 48
3 49
4 50
5 51
6 52
7 53

80 1 54
2 55

3 56

81 1 57
2 58
3 59
4 60

SURROUNDING GEOMETRY VOLUMES

82 1 61

3.84173E402 CM' -3

2.16019E+03 CM*3

2.16019Et03 CM"13

2.160519203 CMR3

2.16019E+03 CM*3

2.16019E+03 CM•-3

2.16019E+03 CM**3

5.41044E+03 CM"*3

GEOMETRY REGION

1.712775+04 CM*3
3.85265E+03 CM-3

GEOMETRY REGION

1.12050E504 CM-"3
7.95625E202 CM-3

GEOMETRY REGION

1.12050E+04 CM-3
7.95625E+02 CM*3

2.24215E+04 CM-3
1.64602E+-04 CM*,3
1.78831E÷05 CM"3

5.01461E+04 ONM*3
2.55540E-05 CM"3

-. 39278E+04 CM 3
1.59118E+05 CM 3

1.18444E•05 CM*3
1.02013E405 CM:*3
6.02374E+04 CM* 3

1.66245E-04 CM*3
9.-57276E+04 CMN3
9.56257E,04 CMN-3
5.68278E+04 CM*3

GEOMETRY REGION

4.43436E+06 CM*
t

3

3.-4173EF02 CM-3

5.41044E+03 CM*3

5.41044E,03 CM--3

5.410441>03 CM'-3

5.410441.+03 CM''3

5.41044E403 CM-'3

5.41044E+03 EN÷'3

5,.41044F+03 CMN'3

41 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.71277E,04 CMN3
2.10104E504 CH-3

43 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.12050E+04 CM-3
1.20007E+04 CM-3

45 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.12051E-r04 CM**3
1.20007E-04 CM-P2

6.74332E+04 CM-3
8.38934E,04 CM-3
2.62724E+05 CM-3
3.12870E+05 CMW÷3
5.68410E+05 CM 3
5.82338Et55 CM*3
7.41456E÷05 CM 3

1.18444E+05 CM*3
2.20456E*05 CM'3
2.80694E+05 CM -3

1.66245E204 CM*"3
1.12352E205 CMW3
2.07978Ei05 CM 3
2.64806E+05 CM

4
*3

61 IS AN ARRAY PLACEMENT BOUNDARY REGION

4.43436E+06 CM*-3

UNIT
514

6

7

10

12

USES REGION

12 1

4 1

4 1

2 12

2 1

2 1

* MIX

I

13 2 1

14 2 1

15 2 1

16 2 1

20 2 1
2

21 2 1
2

22 2 i
2

30 2 1
2
3

6

41 72 1
2
3
4

TUBE TOTAL VOLUME

S 13.65432E404 CR''3

2 2.01601E+03 CM-13

2 1.'12u01E+03 CM-'3

2 3.02930E+00 CM-3
2 5.56596E203 CM÷3
2 I.15570E+04 CM'*3

2 3.22321E103 CM-3

2 3.22321E203 CM*3

2 3.2232E103 CM- 3

2 3.22321E,03 CF''3

2 3.22321E203 C1*3

2 3.22321E,03 CM*13

2 1.216B52404 CN'3

3.85202E*04 CM*3
2 8.73207E+03 CM-*3

2.52001E.04 CM-3
2 1.78936E÷03 CMN3

2.52001E+04 CM1 3
2 1.78936E+03 CMN'3

12 5.04259E-04 CMN3
2 3.66750E-i04 CM4-3
6 4.01456E+05 CM0-3
2 1.12573E+05 CM*3
7 5.73661E205 CMy3
2 3. "32664E+04 CM'*3
8 3.57203E+05 CM'*3

4 7.03934E102 C14-3
10 2.79177.+04 CM"*3
5 i.305152604 CMN'3
2 2.53921E,,03 CM'13
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5 I1 1.42921.+04 CM*-3

45 6 1 2 2.689216E03 CM*3

46 6 1 2 2.305-04E03 CM'3

50 3 1 12 6.48058E603 CMt'3

$1 3 1 12 6.48058E03 CMW3

52 3 1 12 6.48058:103 CM-'3

53 3 1 12 6.48058E,03 CM-3

54 3 1 12 6.48058E.03 CM'*3

5$ 3 1 12 6.48058E+03 CM"3

56 3 1 12 1.62313E604 CM-3

60 3 1 5.33832E04 CM-*3
2 2 1.16479E,04 CM'3

61 3 1 3.361515+04 CM'*3
2 2 2.386881.03 CM"-3

62 3 1 3.36151E,04 CM*'3
2 2 2.38688E 03 CM 3

70 3 1 12 6.72644P+04 CM-3
2 2 4.93806L+04 CM-*3
3 6 5.36492E,05 CM*43
4 2 1.50438E +05 CM 3
$ 7 7.66620L105 CM'*3
6 2 4.27833E504 CM 43
7 6 4.77353C+05 CM-3

80 1 1 2 1.18444E505 CM*3

2 8 1.02013E+05 CM*-3
3 8 6.023746+04 CM'*3

] 1 3 6 .66245E+04 CF**3
2 2 9.57276t+04 CM**3
3 B 9.562576.04 CM. 3

4 8 5.68278F+04 CM**3

82 1 1 4.43436E+06 CM4*3

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME MASS1G)

1 3.65432E+04 CM-3 8.13222E204
2 6.81863E505 CM÷-3 5.400365,06

4 7.03934E+02 CM"3 4.56853E.03
5 1.305156Eq0 CM÷:3 2.74083E+04
6 9.54572E605 CM, 3 1.08287E+07
7 1.34028E.06 CM''3 1.33783E-14
8 1.14926E+06 CM 3 1.147165-14

10 2.79177E604 CM÷i3 1.62435E005
11 1.42921E604 CN4"3 3.8161"6E.04
12 2.i5872E+05 0,CM3 2.15478F-15

BIASING INFORMATION

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

........ 0 IOSS WERE USED IN KE140-V BEFORE TRACKING ........

........ 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 STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
'0= 4.98221E601 -X=-4.98221E6O1 ,Y= 4.98221E+01 -Y=-4.98221E+01 -Z= 2.25308E6.2 -Z=-2.21300E,02

TIlE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNED OFF

1.31200 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 1.32267 MINUTES.
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TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER , TOLERANCE

GENERATION ELAPSED TIME AVERAGE AVG K-EFF MATRIX MATRIX K-EFF
GENERATION V-EFFIETIVE MINUTES K-EFFECTIVE DEVIATION K-EFFECTIVE DEVIATION

KENO MESSAGE NUMBER KR-T32 WARNING ... ONLY 972 INDEPENDENT FISSION POINTS WERE GENERATED
I 0.8E731E-01 34833E 00 i.03E.000E1 00 0.0I000E+ 00 .OO 0I0Eo00 0.00000EI00

KENO MESSAGE NUMBER K1-]32 WARNING .... ONLY 895 INDEPENDENT FISSION POINTS WERE GENERATED
2 0. 9057F- S1 I.31 O011+I 1 . 0.01.0O 0.1100•8•0 .OIF0000Fl00 0.I00000F.00
3 . 46(1 E-01 I. 967E+00 4 '05F-01 0.00000L+00 6 1000001E 1 0 0.00000E.00
4 . 050 19 E- 01 1.42717E4100 1. 2 -.iE 01 2. 076 001 0. I.0 000001E+ 0 .IO OI 0E+N005 . 54 SI-0 I. 4 :7E01 N. 150E-L! Ni 1.61200E--2 I0 002.7541- 0.I1 000000 006 : 0'.[74AE-01 0.40017E'l0 90''5F -0 1.33211E-52 I.OI0E.II S.00000IEO0
1 9.0 1]1- 01 l.150.3E101 N75471-01 1.13424, S SE-0 0.00000E.0I l.0 0E+0I
N ; -14 PO_0E-0 1.45331+00 9.N08EE-101 8.1210 E-03 0.00000Ei00 0.00000E+00
9 1.19S40?-01 S.519001+I0 N.113001-01 7.I89 0E0 .00011EL01 I.O00501rI015 '. 3 E-01 ].00311+00 9.N 14151E-0 1.2127E-02 00 E00 0.00000E+00
1 & .7-47"E-3 .1 .V+00 9.08Nb E-01 8.56710E-03: 0.0000E1500 0.0000OOE900

12 9£ .297iE-01 I.0 2R950I 00 9, 107 E-05 1 7. 14C1 E-03 0. 00011E0Of 0.S00000E+t00
1] 3 1. 1- II 01~0! 9.. 4171900 9.G 0E '1 .2 64 0711F -0 I 00000Fi 00 I.O00OIE.001I4 . E 4 01 1. 75101'E 4 00 .6'4E-. 1 5.N9477 -- I 00100E50 01.600000L 0012 5 6711 F 9 0 1. 71c`79E+00 9. i39 E-0I 6.12519"E-03 0. 0000E' 0.00000E+00136 1 C1844 -01 1.7ý419E00 9.0N N11E-01 I.17107E-03 0. 00000,400 0.0000E4001 7 91811 5E-01 .169510E+00 9N 5IF-O101 5.5426E-03 0.00010E100 0.00000E+00
18 9 .51 1 0 (.7E-0 00E+00 9.019F I-0I 6.06-1I 03 O.IOOO01E1+1O 0.01000E+o069 9.N7495E-01 1.107E40' E00 S9"71-RI 5.76985E-03 0.00010E100 0.000001]00
20 9.131

1
E-01 2.047(3E+.00 9.N10DiE-0I 5.44263E-03 0.0001OEt00 O.O00I0E+0021 89.5751E-01 I .073 2E.00 9 08779E-01 5.331F-0 0.S000000EI0 0.00000.E+0022 9.27%05E -0 1.0131 E+00 9.09F- 0.-"F Il Sli -'F S IOS.0000E+00 0.00000E+0021 0.£1,3E01 1.80E+00 9.0 C 01191 410 5.04112C-0 0.IO00I0E.00 0.00000E+0024 N 6.'3 E-I1 .1 03211E00 9.079!9E-0 I 4.87344E-OS 0.00000E100 I.00000E+00

20 9.2608•E-01 1.1902416 00 9.097E5 -01 4.71 E-03 0.00000E100 S.000000E+00
26 9.b007.5-0I 2.;2017E9111 V1101+E-0 5.01817E-0. .O.0000E+00 0.00000E+00
27 t106220E-I] 2.302717E+0 N 101'T5-0I 4.5D97711-01 O.00050E.0I OoO01551+1028 1.25127E-01 2. 0417E÷L 0 0 11 9 9-E-01 4.31499E-03 0.000001100 S.0000SI+0028 9.13319E-01 2.10N93Eý00 9.I2097E-02 4.27394E-03 0.5000 9E+00 0.00000E,+00
10 N.19521F-0. 2.110 17+00 9.11994!-01 4.689I5E-03 0.0000F.+00 0.00000E, 0027 9.31245E-01 2.14201E'00 9N12W2OE-0l 4.02577E-53 0.01005E÷00 I.000001Et032 0.68747E-01 2.17050E100 -.1t9 E-01 4.15106E-03 0.10000 +00 0.00O001÷90
13 .9663EM-01 2.l9700E+N00 I072 IE-0S 4.0492--03 0.00000E00 0.00000 F F 031 8.A0EIO E-01 2.224001E00 9.N199OE-0] 4.10790E-03 0.00000E+00 S.0000ORE+0
35 9. 2512E-01 2.20•1 IECN N.SN OlE-01 4.02911-03 0.O00000 E0 0.00010F40010 8.OOII35-0l 2.2770E#00 9. 0714E-02 4.04520E-03 0.0000E400 0.050101400
37 8.08619E-0- 2.1010E40 9.N 07575-01 4.099151-SI 0106E00F.00 0.00000E ÷0018 N •1777F-I] 2.21 17; +0 9.00001 4.477131-03 0. 00000E+0 0.O0001E003I N.1299F- 01 2.15% 2E100 9N0958'E-01 4.30843E-03 0.00000E500 0.00000F50040 8 .1.4" I SE-0 1 2.+5104100 9.090 E-01 4.113421E-03 0.00000Ft00 0. 00000E+0041 6 981 255E- 2 409-1 . NE00 9.09SE-01 4.I129NE-03 0.00000E100 S.I0000R E00
42 9.3634F51 24"1 F4 SO N00 9.0SF-0I 0.15-0 -- 03 0 .001101+11 0.0000F400
41 8.&041 F.1 2.94£00E+00 9.0-194E1 4.907453-0I 0.00000p000 .0000E1144 NIN.19E]-01 2 .48195E00 9.0N ON'E-0 3.87971E-lI 0.O0000l E00 O.0.000E+1040 9.107771-01 2.'120E+00 9.09 )E-1 4 3.77845E-03 0.00000040 1.00000E50046 9.274F -0I1 2- 3L900 9.09 N 19E-01 .73583E-03 0.00000E 00 9 .000019o0
47 9. 4095E-0I 2.39IEE00 9.N09 Ell EE-01 .7462E-03 0.00000.+00 00.0001110(18 9. E-01 2.8 1 (9F 3 1700 9.N 9 NE-0 4.1.69884E-03 0.OOOEl00 0.100011+÷0042 9. 1 5E41F 2. 26711' I .L1 991(-01 1.82514E-03 0.00000y'400 0. 00000F +00
55 N .7'9ý-1 2.(43(201+00 9N.1950E-0S 3.59]91E-I3 0.0llIIE400 0.0001O+E00
51 9.N44? IL-01 2.03483E+00 9.12(27E-01 3.8O971E-03 0.IO0000E-I00 O.I00 '-I0052 9.41331-0 I 2.7Ec5+E100 9.0913,E-01 3.50210E-03 0.00000E+00 0S.100000E100
16 9.N3419E-0 2.72417EI00 9.1304 !E-01 3.41008E-03 0.000001 00 0.00000E+0054 9.54 175-0 1 2.7ý1.17.E00 9.14 11E-01 3.61011E-03 0.1.0000E010 0.000001911
10 8 09.7(Q-01 2.77917E101 9.147i11E-0i 3.69849E-03 0.00000E. 00 1.1000,-EI00
56 8.825E-01 2 2. 61v,67E+0 9. 12C97E-I01 3.61251E-03 0.0000E 00 0.00000E'00507 9.29741 51 2.211133E+00 9.31011-01 3.00602E-03 0.000S 0.E400 0.00000Eti18 N9.1914PE-0 2.90783E.Il 8.11205E-01 3.54122E-03 0.00000F 00 00000010 +0059 3.9.24215-0 2.70050E+00 9.12374E-01 3.48409E1-03 0.O0000E+00 0.00000E1003I 8.91,841-0! 2.RIXOIE+00 9.12340E-I! 1.450001-03 0.00000E100 0.110000 I0E01 19.13411E- 2.N175IE+00 9.12611-Il 1.391041-03 0.00000E+00 0.00001E+00
62 9.32754E-0I 2..64171E00 N 129419E-0 3.10021E-03 0.00000E+00 0. 00000E5 0001 9.2b592E-01 2.N00171. 0 0 (9.1147b-C 3.(4901E-03 5.G0000E.00 ,)0.5501'- S064 9.12251E-01 -I .1717E100 9.13E91E-0I 3.24041E-03 0.000001+000 0.001011+0065 8.87464E-01 2 .043671+00 9.N251IE-01 31.201871E-03 0.00000E4+00 S.111011141
66 9.17081E-01 3.1791E4100 9. '121E-01 3.20179E-03 0.00000E+00 0.000000+0067 8.9122E-01 - .I98983E+00 9.N 2,1 E-01 3.150i1E-03 0.00000E:00 0.00000E10068 9.4•0431E-01 2.122150E100 9. 13 2EE-01 3.110160 -03 0.00000E 00 0.00000E 006N 9.45401E-01 3.934 5 O7E 00 9. 1 3C 17'E-01 3.13170E-03 0. 00000E+ 00 I.O1000 I 0070 9.4623E-I 2.9417367E+00 9. 14299E-0l 3.117971E-03 0.S0000E00 0.500000F+0071 8.772342-01 I.20 E100 9. 1134771-01 3.11074E-03 l.00000EIS 00 0.00000FI00
72 8.N26126E1-S 3.22761417E00 9.137-1Z 1.01(301-03 0.00000E+00 0.000000+I071 9.20173-0 1-I .21233+0 1161E1I327,1-SI .. D44121-03 2.15100.0 150 0.O000110074 9.2517111-I 3.200001I 9.11410E-01 3.200650E-03 0.00000F,00 S.O000II01E-071 8.96.01f-01 3.30053E+00 9.11222E-IS 2.872711E-03 0.00000F00 0.00000E+0076 9.03788CE-01 3.1221750E0 9.13095E-0I 2.£3010V-03 0.00000F+00 0.00000E+00
77 8.98,51E-01 3. 1 671,00 91.1289(1-Il 2.802171-02 0.00000y00 1.0.0000E+0078 9.111171-0I 3.187671+00 9.126641E-IS 2.86127E-03 0.000001 00 0.00000E+00
79 8.147094E-01 3.4208303,0 9.12083E1-11 2.82718E-03 0.00000E0O1 0.00000E90080 8.21(021-01 3.42733E100 9.1299317-01 2.78381-I 0.000000+0N O.00000EI0011 8.66482K-Si 1.4040111+11 8.12404I-01 2.720111-Il 0.300000533 E.000010E9.
02 9.20777-Il 3.E01501.90 9.'27481-0I 2.085231-11 I.O00100 F) 0.00001-+0I8I 9.291-7011-1I 1.115171410 9.125601-I1 2.75881E-03 I.O010+00 0.000001+00
74 9.21549E-01 3.54167.E00 9.121011-51 2.736551-SI 0.00000E+00 0.00100E+00I5 8.08112-01 3.3071330+0 9.122511E-01 2.73157E-03 0.0000E00 0I.00000F÷00
86 9.l2604E-01 3.9-0171100 9.52012-01 2.68252E-03 0.00000E00 0.00000E+00
67 8.81980E-Il 3.020510E,0 9.121411-11 2.67499E-13 I.O0I000E+0 0.00000E+0018 s.89171-Il1 3.647110+10 9.11876E-0I 2.657161-03 0.00000EI00 0.00000LI00
78 9.71141E-0I 13.7217E+00 9.121681-0I 2.64265E-03 0.05000E500 O.000OE+0090 8.868161-Il 1.700317E00 9. 211880-01 2.62826E-03 0.O000E+0() l.O0000E+00
Ni 6.99198E-01 3.725671:00 9.117171-0I 2.60247E-03 0.00000E400 0.00000E-0082 N.68743E-01 3.752461400 9.11811E-0I 2.57461E-03 0.00000F+00 0.00000E-00
N3 9.79211E-01 3.77967E400 9.1256E-01- 2.65172E-03 0.00001191 1.O0000E+00
14 9.08941E-01 3.80633E100 9.12421E-01 2.62174E-03 0.I000OEI00 Oo.10000E00
95 9.02452E-01 3.8-200E+00 9.12522E-0S 2.59857E-03 0.00009E100 0.000I0EI00
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t6 9 3123C6,-l0

98 9 14 /416-01
9 .694 82F-01

i0 .426071]-03

I1 S.18(3E003-0l
102 9. 11C23 -01
103 9.616.6-00
104 9. 31167-01
105 9.1210(E1-01
106 -. 144'."E-G.
10*7 •97110K-0i
108 9 20095 .- c
109 E F(

0
' - 01

110 9.4 A9 9E-01
111 80753ý E-01
112 8 940 r E-01
113 9.47ý23E-01
114 9.31'5523-0
i's a8 c:;C3E-0 1
116 9.+9105E-01
117 9.07 S0E-0!
318 6, 0,(2 01
139 8.979(05-01

120 09100 01
221 9. '66 E-02
122 8. 9 5E -8I
123 . 04 2 1 0-0I
1i4 114416 -01
i25 9. 37P IE-01
126 9.1,2-261E01

118 £.144 1E- 01
129 05.111516 -01
1.0 9 .20221 -01
1 1 9 .54 -. 2 - 1

94 E1 (11
132 9. ':'04 0E-

133 6 F, 0E-0i
i2.4 9. 54'Q5 -11
135 6 .6(6[ E-ci

KENO MESSA00GE NUMBER F,- 2
126 E .086,- 01
137 6.96i4 6-01
138 .6 51 96-01
139 9 .1430-0 1
140 9. (9666 -01
141 a .

4
9172E-01

142 9. 61 ,4801
343 9.6 2 1 . -C 1
644 9.32069-l01
145 0.96. 621-0

146 8.646630-01
147 9.34020K-Cl
148 9.40990-C-0
149 9.231000E-0
150 9.894236-01
1.1 9.474026-01
1!2 9.06663P-01
i5 a. I F7] -01
1S 9.44644K-Cl

217160 8.92117E-01

167 9.13205E-CI
120 8.97845E-01
16.9 9.64900-01
6+0 8.972236-01
192 9.100276-01
162 9.24435E-01
163 8.807671K-CU
164 9.49610E-01

161 9.22107K-01
166 9.36(22E-01
067 9.513502E-01
168 9.617649E-01
169 9.232586-l01
170 9.26120K-I]
173 9.26614E-01
172 9.08422E-01
173 9.021816-01
674 9.18104E-01
175 8.91C:59E-11
176 8.959881-01
177 9.031157-01
178 9.303006-01
179 9.01943E-06
180 9.35730E-01
181 0.193406-01
202 9.24043E-01
683 9.162270-06
184 8.975]06-01
1895 9.262776-01
186 9.05t86E-01
107 8.84514E-03
188 9.23112E-01
189 9.137476-01
190 9.203760-01
191 8.839916-0O
192 9.27I017E-01
193 9.446740-01
194 9.09017E-01
195 8.941446-01

NAC International

3.859331+00
3. 16001*00
3 .1250 +0
3.S!4004 00
3196 (50+00
. 992171E00

4.019509F00
4.04+071+00
4.07113L+00
4 .096 3*00
4.12 631+00
4 .!531E00
4. 67.006+00
4.205031+00
4.2322(,6+00

4.2 0703100

4 .3302 f7 00
4.139006+00
4.7(1 00+00
4.- 02170E+ 00
4.4 16(7F+00
4.44430E+00
4.47036E+00

4.4 9(500+00
4 .403006+00
4.649576+ 00
4.273176+00
4.661035+00

4. 627500+00
4.6.4100+00

9.679(70400
4.(70I17E+00
4.73163E+00
4.72.7•32'0l
4.784'O1+00
4.62 050E+00

4.936E30+00
4.606.506+00
4.8620+OE00

WARNING .... ONLY
4.63606E+09
4.940005+00
4.971(-76+00
4.99613E+00
5. 1220E+00
5.649050E00
0.0750005.00
1.10115E+00

1.02900F.+00
5. 015170+00
5. 32 176 E00
5.280067+ .00
5.234331-00
5.2-073E+00
5.2(500E600
5. 3217+ 800
5.437836+ 00
S.31 3,E+00

5.4ý9*G-E÷ 00.54483E +00

5 .7 503F 00
5.17,3 1+00
5.5£360E100

5. 70E0+600

5.7'O4OOE+00

5.7-90900F00

5.1('976+00

5.8130E6 O00
+ 60 5836+00

5.7 1+00
5.734176+ 00
5.789836+00
5.79550E+00
5.911006+00
5.83083+0+00
6.046337E+00
0. 889836+00
0. 910 106+00

6.940006.00
5.9786001 00
1.991005+00

6.02063E+00
6. 04633+00
6.072006100
6.09766+200
6. 12426 7+ 00
6.210 67L6+00
6.17717E+00
6.20283E+00
6.220506+00
6.256003E00
6.20167E400
9. 300076+00
9 .333036+00
6.361175+00
6. 396835+ 00
6. 413006+00

6.439000+00
6.466500+00

9.125996-01
9.12'378 01
9.12403E-01
9. 1960 -01

I 93E01
9.12 4DI-01

£i.1222F-DI
d. 125196-0 1

9.]27026-0
9. 175696.- 0 19. 1 4E -01

9.22601

9. 1 5E- 01
9. 1 2 1 -01

9. 1 2&1E-01
9. 2 3f52E-01
9.12E676-0 1

9. 13 946-21

9.12826--E01
9.015F79 01
9 0 .1 2 -01
9. 31246-01
9 E-.'20901
9. 13'1 F-01

9. 19'10

9 .12966-01
9.12,06-0]C

9.i2136-501
9.1 01 1-01

9.]30469-O1
9.124 E-01
9.1 64 I6-01
9.1Z216(-01
9.13221 -01
9. 1 '44E-01
9.1+0(01£-01

9. 1360E-O1
9.i2336EF-01
9. 1 02E- 01

992 1INDE5ENDENT

9.126456-01
9. 174 2E-01

9 1256106
9 .15 1E-01
90 164 5-01
9.1,936'-03

9. 126(7-01
9. 174,1-00

9. 13347E-0l

9. 1 82 E-01

9.1-4849E-01
9 104 E-01
9.112740E-01

9.13195E-01I
9.316.34 5 -0 1

9. 133931{-C
9.12)246-01
9.1347916-C
9.133' 66-61

9.132009E-0
9.1314 -01
9.1304761-01

9. 1 74E-013
9. 1 642E-01
9.]1,66E-01

9. 1375E-0 1

9.134706-01

9.12800E-01
9. 12863-0I
90130066-01
9.13254c-01
9.13275E-01
9.133306-01
9.13415E-06
9.134936-01
9.134646-01
9.134026-01
9.134306-01
9.33005E-01
9.13201E-01
9. 13 1436-01
9.132416-01
9. 317 50-01
9.133026-01
9.13492E-01
0. 3639376-03
9.136330-Il

9.130456-01
9.136146-01

9.135686-01
9.134111-0I
9.134631-01
9.134016-01
9.135011-01
9. 1334516-01
9.134211-01
9.135866-01
9.130621-01
9. 134 616-09

2.5'6650E-03
2. 60(56-03

2.5418-03
03

!.47.36-03
7.-1227E-03

2.49(966-03
2.,;-,-2F-03
2.4519O-03
2.437L9E-03
2.4,4396-03
2.395906-03
2.-7 625-03
2.?E1106-03
2.3 4 ?E-03
2. .(-P40-03
2. 4 135-03
2.346516-03
2 .3024E-03
2.32259E-03
2 . " 7'E-03
2.940(E-03
2.275056-03
2.2641E-03
2.205826-03

3029E-03

2.2•294E-03
2.110471-03
2.15622E-03
2 .6 E-03

2.153 9L-03

2. 13675-03
2.12012E-03
2.104317-03
2. 1129 E-03
2.096446-03
2.089,96-03
2.07416E-03
2.086256-03

FISSION POINTS WERE
2.08043E-03
2.068617-03
2.05374E-03
2.043296-03
2.026536-03
2.019516-03
2.C12400-03

2.0016'E-0•
2.(]0199E-03-
1.9)1340-03
1.98146E-03
6.673151-03

1.069026-03
1.95666E-03
I.;440EE-03
1.94416 5E-
1.931s1E=0•
I.92262E-03
1 .921
1.922004-02

1.9005LE-03
1.894316-03
i.684676-03
1.897 75-03
1.88808E-0'
1.979570

I.966251-03
1.86147E-03
1.961626-0'

1.84 5 0'E-

1.95076-0

1.8397(6-03
1.82966E- 0
1.820 -E-0
2.812135-03

1.8007916-03
1.7912,1-03
1.781560-03
1.775441-03
1.76800E-03
1.75861E-03
1.751-2E-03
0.74265E-03
I.737666-03
i.7469(6-03
1.738216-03
1.728651-03
1.72140E-03
1.713309-03
1.70468E-03
1.70269E-03
1.69432E-03
1.68523E-03
I.967665-03
1.67510E-03
1.068000-03
1.66739E-03
1.65886E-03
I.65330E-03

O. 00000E00
O.00 000+00
O.00001+100
O.O0000+O00
0.00000.E00
0.00000E500
0.000005+00
O.00000E+00
O.00001E+00
O.00005E+00
O.O00000E00
0.00000E:00
1.000000+00

0. 0000O0E•.00
0.000000.+00

O.O000OE+O0
0.O00000÷00
2.1001600+00
0.0060005+00
0.O000101+00

0.000005+00

0.000201+00
0.000005+000.OODOO'+0O.OOjO0EO0+O

O.0000+O00
O.O0000E+O0
0.000001E00

0.000006.00O.000001+00
0.00000.00
0.000006.00
O.00000.E00
0.000006+ 00

0.0 ooosF+ 00

OO00000+O00
0.O00000E+00
0.000006+00O.OOOOOL+OO
0.00000+E00

0.000000+00

0.000006+ 00

GENERATED
0.00000±E00
0.0 0006+00
0.0000+OE00
O.O0000E+00
O.O00000E0O
O .O0000E+00
0.000006+00
0.000000+00
O.O00000E+0
0.000006+00
0. 000006+00
0.0000E+00
0.00000f+00
0.000005.30

0.0000E+00
O.00000E+00
0.00000i+00
CO. 00006 0DO
O.0000OE+O0
OO0000E+01
0 .000061+00

0.0 0000E+00

O.000005+0
0.000006+00
0O000005+00
O.00000E+O0
0.00000 +00
0.00000E÷00
0.00000E+00
0.00000E+00
0.00000+O00
0.000001.00
0.00000E+00

0.020000E+00O.O0000OF00
O.00001+O0
0.00000E+00
0.000006+00
0.000005+00
O.O00000-O00

0.00000E+00QOO000E+O0

0.00000E+00

0.000005E00

O.0000OE+O0

0.00000÷+00
0. 00000E+00
0.00000c+00
0.000006+00
0.000200E00

O.00000E+0
O.O0000E+000.000900. +00

0.00000E+00
0.00000E+000.000001 +00
0.000006.,00
0.900006.+00
0.00000E6+00

0.000006+00
0,00000 + 00

0.000001.,00
100.006.~r +00
O.00000E+00

0.00000E+00
0.O0000E+O00
0.000005+00

0.O000001+00
0.O000006+01
0.000001+00
0.O0000E+O0
O.000005+0
O.000005O00
O.00100*O00
0.000006+00
O.00000+00
0.0'000E+O0

0,9008060+0
0.00000E+00
0.000006+00

0.000006+00

0.000000O00
O.00000+E00
O.00000+O00

0.000006±00
0.000001+00
0,000001+00

O.OO0090+00
0.00000+O00
O.000005+00
0.000905+00
0.00000+1000.000001+00
0. 00000E+0
0.000001+00
0.00000E+00
0.O000006+00
0.00000E+00

0.O0000E+O0
0.O0000E+00

O.O00000O00
0.O0000E+00
0.00000E+O0
0.00000E+O0
0.00000E+O0
0.00000E+00
0.000006+O0
0.00000E+00
0.000006+O0
0.00000E+00
0. 0000 0E6O00
0.00000E" 06

O.O0000E•.O0

0.00000O+00

0.000006+00

D. 00000EF+ O0

0. 00000O00
0. 00000E 00
0.O00000E÷.00
O.O000KE4C0
O.00006+ 00
0.00000,+00
0.0000÷1100
0.00000L+00
0.000000+00
0.O0000E+O0
0.00000+00

0.0000014000.00000E+00
0. 00000E+00
0.O00000E+O
0.O00100E00
0.000006+00

0.00000E+00
0. 0000 01-00
0. 000006÷00
0.O0000E0+ 000.00000.E00
O.O00000E00
0.00000E600
0.01000E+00
0.00000E+00
0.000006O ; 0
0.00000*E+0
0.00000,*00
0.0000E +00
O.00000O+ 00

0.00000E+00
0,O000021O00
0.00000f,00
0.O000 0+ 00
0.00000600
0.00000E+00

0. 00000E+200O.O00000E+00
0.100006+00
0.O00000E+00
0.00000E600
0.00000E600

O.O000E+O0

O.O0000E+O0

(I
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196
197
198
199
200
201
202
203
201
203
206
207
208

209
210
211
212
213

214
215
210
217
210

219
220
22]
222
223
224
225
226
227
220
229
230
231
232
2-33
234
235
236
237
238

239
240
241
242
243
244
245
246
247
248
249
250
251
252
2-3
204
200
250

257
2158
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
2*74
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296

8.7;E 0'E01

9."j0 01
8.841 *0.018 .8 .2E-0
9.4570E- 02

9. 13128E-01
9.21• E-0 0

•8.10•23-01

9.11229H-01
9.39532E-019.05; F-01

9.24 1660-01
9.C33 E-01
9.975042E-01
9.40960L-01
9.1 .; C2CE-O],8.7q902E-01

9.07863E-01
8.727022-01
9.1762cE-01
8.90(4 0E-1

9. 0152-81
9.1 29-F601
F3 00 1E- 01

9.1 -2573E-01

8 .614 0 E-01
9. •-30E-01
9 .040 4E-01

81.0110E-01

9.19203Z-01

9 .2565E-01
9.436720-01
9.424E 09-01

8.861400£-01
9.9222.27-01

9.48237E-01
9.19]410-01
9. 4466720-01
9.100070-01
9.9300912-01
9.39002E-01
9.4026730-91
9.20C70E-01
9 . 42" 1E-01
9.-5 97E-01
9.c26 5F-01

8.7620020-01

9.303734F-01
9 . (14674-01
9.42663E-01
9.447970-01
C.971386-01
8.942120-01
8.93654F-01
8. 0 0088_-01
8.94366E-01
9.20477E-01
8.38100E-01
9.90542 -01
9. 0 EI174 10-0 1
9. 1 46 1 800-1
8.93759E-01

.8.90366E-01
9.100000-0 1
9.00078E-01

9 .100702-01

9.049806-01

9.45233E-01
9.36732E-01
9.3368E9-01
9. 08078E-01
8.303207-01
9 .64515E-01
8.95838E-01
9.38120E-01
8.981860-01I
9.30993E-01
9.20040E-01
8.36322E-01
9.16707E-01
8.98009E-01
8.105636-01
9.35439E-01
9.24570E-0I
9.022560-01
9.50070E-01
9.1563260-01
9.43632E-01

6.493006* 00
6.-2 "5OE+00
0.52±3..00 8

6.59/'70±006 .•"110+0
6 .00E0000
6.(2±•'50E00

0 074,c.±1±00

6. 0700E±00
6.f'00E0 00

6.8575•,E+00
6.8840GE1000
6.91(!50E+00
6.9", ,L.00

6. 96C!EiE+00
6.98'70E+00
7 . 018 .100
7.042--E+00
7 .8(000+00
7.6O 150+00
7.12100£+00

71.14650E+00
7.6, 0%E+00
7.20.SOE+00

7. 2---3E93 00
7 .+3E+00

7.021100E±00

7.31400E+00

3 1/6500+00

7.0..95OE+00

73 1300+00
7 , 30 30E00

7.4i6"0E.00
7. 4400E+00

7.47250E*00
7.'0J03L700

7.59650,E+00
7.%07E+00
7.5-i13OOO0

7.440003+00

7.(4010E+00

7.6(8170.00

7.707263 000
7.7002500E+00
7.760E'63 00
7.704373+00

7", ICý3E+00
7.3(600E+00
7.J00 4 C7 E+00

7,803330±00

7.71073E000
7.7t1003E+00
7.700000*00
7.79107E+00
8.7 1 7E+00
8.04Lf7E+00

8.09-'7E3 + 00
8.12` 50,00
8.15 (6 0O+00
701770 7+00
80,2173E+00

8.232.,340 0
8.252F3E400
B-28550E+ 00
8.313 00+00
8.'03950E+00
8.1,6600E+00
8.19250E000

8.4ý19!-7E÷00
8.44(S50E+00
8.41717E+00
0.490E00000
8.25033E+00
8.5j 671*±00
8.573300+00

8.60ý83E•00
0.63233E+00
8.61 0OE00
8.63250E+ 00

8.71-00E 00
8.73ý67EE*00
8.764170+00
8.74993E+00
8.581017E00
8.84567E000
8.87217E*00

8.89967E+00
8.92233E000
8.95267E0 00
8.900;33E + 00
9.0003ý± 00
9.03260E:00
9.059830E00
9.089007E00
9.11033E 00
9.13583E000

.! -z52 .:-01
+ 1>0030 01
9. 1& `7 01
9.*:1> E- 01

9. 1 1-7 3 -0 I
9.19141l-01

-01

9. 1':30-01
9.136780-O 0

9.1 0

9 1 2 (0 01
9. 1 C2!E- 01

9.•5E01

9.1 0 ,(F- 02
9.13 c- 01

9. ,3FR-01

9. 13 6640-019.39E01
9. 1; 7 -01

91 1080 00

9.13 9 -0

9.1 i0tE-01

9.112i099E~0 1

01

01
1 1940E- 019. ]24909-01

9. - -.E-011110•0-01

£.1" 9-01'1295- 0

z.299EY- 01
9.13240E.-01

01 1208F- 01

13`53O--01

7E-01
9.1 1-0-01

9•.12516Y.-D]

9.12`17E-01
9.1900E-0 0

9.1.371(8- 01

9.1 7015-01
9.13200-00
9.13040E-01
9.12 087E-01
9.12753E-01
9. 24()717E-00
9.1477W0-01
9.1 0 26-01
9.312 4587-01

9.141771-01
9.1 4015-01
9.1,840E-01
9.]140160-01

9.142.09E-01
9.14 E110-01
9.]401 9E-0]G9.140933-01
9.14 015E-01

8.13800-80r-

9 . 128:10-01

9. 1762E-001
9.13893E-01
9.13389E-01
9.13786-01
9.12701E-01

9.136582-01

9.131950-01
9.,2 130E8-01
9.13758E-01
9.135000-01
9.136501-0I
9.137&27-01
9.1173'E-0I
9.13650F-01
9,173500-01
9.13735E-01

0.,131780-01

3.97I3E-0 1
9.13655E-01
9.13•75E-01
9.137820-01

9.137578E-01

9.137368-01

9.137106-01
9.,0378255-01
9.13045E-01

9.138420-01

9.237370-01
0.137180-00

9.138720-01
9.13050E-01
9.139520-01

1 . (6-0303

C.98IE t3-03
0.1 9 C? -03

1 .64 91.E-09

I.('CLL-00

i.(2847E-0•,-
7'-0 0,

I.JO512E-0'
I.!,,I L1.1-0,
I C0I"94E-01-

I ,'0 CF0 0

I .6 93 E-0,0 11
1.--74, E-O".1i1.06025E0,

I ..6()134E-0-1

00 0

510 2F0'
I.594807E-03

I.-.790- 0ý

l1,}495`E-03ý

1.4q 99E-0
1011.4915(.E-03

1.48109F-03

1.5492ýE-03
I .547ý9E-03
I . 4 7.-,E-03
i.4S02EY-03
1.5434EE-O3

1.3471]E-03

1. W807F-00

1.59731E-O3

10.4 (T-03

1 .4 ]f65E-03
1 , 501CE-03
1.50120E-03
1,49979F-03
.44405E-03

1-4291?6E-03

1.9'E-03

1.42]09E-03
1 .42--4b-03

1.417(8E-03
1.4724ZU-03
].40734SE-03

3.47447E-03

--•7E-03
,9•5E-03

1.3-6-F3-03

ILI

I.•53 [ 2E-03
1,345269-03

1.452140-03
!.H560-03
i1 48109-03
I .4063E-03
I.43770E-03
I .*995E-03

I.3 40-03
0.7681:E-03

1 .4734E-03
1-40484E-03

•.35665E-03
1.342IE0-03

] 0 630-03

1.30371E-03
.390-E-03

4.34872E-03

103026-03
1,9080-0 3

2231]0-03
080729-03

0.637E-03
.30140-03
.33665-03
1.3250-03

.353O6[E-Q3

1 .390860-03
1.30057E-03

0.Ocro0E+O00.000000+80
1.0100600p.0
0.00000+4.00
0.00000F±00
0.00000L*00
0.00000O*00
0.00 000 0F,:00
0.00500O±00
0.000000+00
0. OOOOO: 00
0.00000F+00
0.00000±80
0.00000E0+0
0.00000E+00
O.O0000'EO+00
0.00000E+00
0.00000E+08
O.O006000+08
0.00000E+00
O.O000 00+ 00
0.00000L+00
0.000000+00
0.000001+00
0.0000050o0
O.OOO00O±00
0.00000E+00
0.00000E+00
0.000000+00
0.O0000E+O0

0.00000F+00
0.00000E+00
0.00000.+00
0.00000E + 00
0.O00000400
0.00080E0+ 00
0,000000+00
0.00000E+00
0.00000E+00
0.00000F*00
O.O8000*EO0
O.000006+00
0.00000000
0.0000cF00
0.O0000f0.L0o
0.00000E*00
6.000000±+00
0.00000E100
O.00000±E00
0.000000+00
0.0000EO+00
0.000000E00
0.00000±+00
0.O000000+00
0.00000E000
0.00000E+00
0.00000E000
0.000000±00
0.000000±00
0.00000±+00
0.00000E+00
0, 0000.0+00
0,00000EDO0
0.000000*00
O.000000*00

0,000000.00
0,000OE400
0.000000E00
0.00000*E00
0.000000+60
0,000000±0o
O.O0000+E00

0,00000E+00
0.00000E+00
0.000000400

0.00000E*0O
0.00000E000
0.00000E+00

0.O0000E.0*0
0.00000P.,00
O.O00000O00
0.00000E+00

O.O000E•O00
0.00000+ý00
O.08000*E00

0.00O000*00
0.0000010 00

0.00000E000
0.0000"E00O
O.00000*00
0.00000F+00
O.O00000±'00
0.0000001 00
0.00000E100
0.00000E+00
O.O0000E+00
0.00000E+00
0.00000E+00

.010000E+000.000000 +000

0.000000E.00
I.00000E000
0.00000000
0.00000EO00
01.00000*; 00
0.00000E +± 00

0.l0100D±E00
0.000006±00
0.00000E00
0.000000+00
0.00000F+00

O,.OOOOEO.00

0.00000+00
O.00000+E00
0.000000*00
0.00000E000
0,000000E00
0.00000+E00
0.000000* 00
0.000000*000. 0D00 000*0

0.000000*00

O.000000±O0
0.00000F+00

0.008000+•00

O.O0000E0+10
0.00000E000
0.00000E+00
0.00000E+00

O.O DE00000*0
0.00000E+00
0.000000+00
0.00000i+00
0.00000*l00
0.00000E000
0.00000E000

0.O0000E+O0

0.00000E+00
0.00000E00
O.00000E+00
0.00000+400
0.000001400
0.l0000E*0
0.000000±00
0.00000E+00
0.00000E±00
O.00000E+00
O.000000E+0
0.000000*00
0.000000+00
0.00000O400
O.00000±E00
O.OODOOEO00

O.00000O*00
0.00000O±00
0.00000E*0l
0. 0000 00+ 00
0.00000E000
O.OOOOE00
0.00000E,00
0.00000*E00
0.00000E*00
0.00000F* 00
0.00000.+00
1.00000O+00
0.000000*00
O.00000E+00
0.000006*00
0.00000p000
0.00000E+00
0.000000E00
0.00000E000
0.00000+80

0.00000E000
0.O00001÷0+00.00000E+00
0.000000+00
0.00000E+00
O,DO000E+O0

0.00000±+00
0.00000E+00
0.000000000

O.OoOOo>+00
0.0000O+00
0.00000E+00
O.00000+ 00
0.000000+00

O.0000E0+00

0.O000000'O00
0.00000E1 00
O.O0000E+00
0.000000*00
O.00000E*00
0.O0000E*00
0.00000E*00

0.00000E+0*
0.00000E*00
0.00000E+00
0. 0000E00+1
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297
298
299
302
301
022

303
304
305
306
307
309
259

312
1 3

314

717
-18

319
320
321
322
323
324

25
326
327
328
329
330
331
332
333
334
335
336
337

338
339
340
341
,342
3-43
344
345
346
347
348
349
350
351
352
333
354
3bb
325
327

358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387

388
389
390
391
392
393
394
395
396
397

5 .79052'E-01
9.'4132F 01
9..5 .57 01
9. f1.6 E- 01
9. c2-724F.-0]

9. 44' 00-01
5.79,071E-0

O KSE71: 01
F.3*74 E-01
9. 0: E(-01
E .8-.10C.E-0]
9.45 4E-5 01

9. 690215-01
8.89515E-01
5.873275-01

5.72547E-01
5.149055-01
9.2[531E-01
8 .93774E-01
5.04703E-01
5.73971E-01

9 .V87927-01
9.39553E-01
9. 02.(41:-S0
E.991 ('E-0 1
9.17986E-01
6.02328E-01
9.000IE-01
9.010445-01

-.465545-01
5.224575-01
9.339435-01

9.20471E-01
9.04355E-01
E.9 697-E-01
9.09415E-01
E.94720E-01
5.67575'-01
S.3571'E-01
9.30031E-01
6.104159-01
8.994454-01
9.40123E-01
9.48665E-01
5.90035E-01
9.27357E-01
9.12735E-01
5.755i E-101
0.80034E-01
9.474181-01
8.94473,-01
9.11560E-01
9.23040F-01
9. 01013E-01
9. 1 70676E-01
9.40370E-01
9.0c742E-01
9.355405-01
9.243851t-2
9.141300-01
8.9041-f4-02
9.65786E-01
9.03260F-0S
9.30 3075-01
9.16986E-S0
8.91497E-0I
8.7E586L-01
9.01561E-01
8.7E97557-01
8.7c*50E-01
9.13162-0I1
9.052505-01
9.082120-51

8.98 5605-01
9.11398E-51
9.5(847L-01
8.99059E-01
8.99473E-01
9.238 04 E-01
9.492845-51
9. 071135-0i
8.896440-01

8.622225-0S
9.08015F-01
9.29187E-01
8.74807"E-S
9.10425E-SI
9.2294-:-01
8.96199E-01
8.96304E-01
9.07258E-01
8.81735E-01
8.87880E-0I
9.27316E-01
9.83600E-01
9.33104E-01
9.12553E-01
8.89733E-01
9.20633E-01
9.19766E-0I
9.32585E-01

£ý.162.L0U+00
I.2HOOF 00
0.55501E+00

9 . 4E!E+00

9.77137F400
q.3 107E000
9.42C07E+00

4.445 E-+00

9.47E55F+00

9.5350O*E00
9.555530E00
9.•0 533E+00

9.512535*,00
9. 3333E 00

E.555275+00
9.7240 O500
9.745 00E300
9. 774 0[,20400
9.80c503.+00
9.026i7000

9 .8E5,75 -31F,+0S
9.E5' '0E+00
9. 9 , 02 00
9.cj517E+00
9. .S 700

9.59t,(,E+00
9001 29+.01

1 .0040E 01
1,00£EE•01o
1. 0035555E01

1.01415*E01
1. 014O75+01

1.019975.01
1.02225.E01

1.01 215+01
1.527655+01

1.0030E3.01
1.0533110±0
1.03370E+01
2.23537E011

1.04910E+01
1.043775.01
1. 04 5325*08
5. 04 057E+01

1.05152E+01
1.02430E+01
1.05733±+01
1.055755+02

1.052220.01
1.05452E+01
1. 07;5320 1

S.0710,2E+01
].075EOFý011.08015E501

1.08303E+01

1.0'3475+01
1.098815'013.0934E+E0]

I.I08I55•01

.032S' 01
1.30647E+01
1.10922F+01
1.111755*01
1.11433E+01
1.i 170CE 40 1
I.119755+01
1. 12222E 201
1.124(8E5+01
1.12733E+08
1.i3000E+01
.13265E.01

1.132308+01

1.137F7E+01
1.14043E501
1.143 08E*0
i.145253E50
2.24840E+01

SIC 3 lO. E01
1.133705±01

1.15645E+01
1.125902E+01
1.16177E+01
1.16423E+01
1.16680E501
1.16945E+01
1.172205+02
0.174•52+01

I. 17H5E+O0
1.18025E+01

£9 . 0114E 01
.1.905'E 01

9. 14009E-01

96 4(1 E-019.]3pý%!E-01

..I ý!2E-01
9.1'"55E- 01

1. 1402LE-01

9. 10 7E- 01
9 1.371E-01

9.1415 E-01

2F184 -0 1

+.1405(E-01

9. 1392I-01
9.13.84E-01
9 .151E- 01

9.13372E-03

9.1£089-01
£,14977'E-01
9.1 47 0 -01
9. 19E- 01
9.1'9I 0IE-01

9.134 -61- 1

9.14-72F-01

±.1375]5-02

91-71' -01
£.•5E01

9.1 -920E-01

-.90E-01

9135) E-01
9.1'6 E-0 1
5.130c5E-01
9.139356-01
9.14122.-0S
9.140750-01
9.142059E-01
9.1420135-01
9.14 053E-01
9. 14123K-O01
9.141274-01
9.141K6-0-1
9.14155E-01

9.1 -151E-01

9.14F 48E-01

9.1 340E-025.140125-01

9. 1401H5-015. 141+155-01

9.140242-01

9.1 P4092E-Oj

). I4 211-01
5.]41329-01
9.1-4 E E-01
9.1 41278E-OSI
9.14 0CE-01

5.1 c1 1:Il

2.142105-01
9.13401E-019.14475E-S1

9.142345-01
9.14 15!E-01

9. 1 435-01

9.1]3•52E-01

9.102840-01
9.13420E-01
9.21754E-01
9.13537E-01
9.13541E-0I
9.13120E-02

9.13609E-01

9. 1 52E-01
9. 1 373E-01

8.1 5445-01

9.1 -028E-0]
9.£39475-01

9.3+095-01

9 13.556-01
9.1 ('25-01
9.137357-01
9. 1353125-01
9.135225-01
9.13547E-SI
9.13501E-01
9.133655-01
9.133805-01

9.133515-01

9.136.25E-01

9.1 36795-01

3. 4859F-03
I. 85~u 0'

401.L0-0F00
I. 4 571E-02;
I.'461•--O-3

4964E-03
711-03

.429E-03
114. E -03

. E-03
1.34E79E-00.

I'.*745E-03

1.3••E0
i.3143--]E-03

.'ý35 E-03
!.30(.E- 03

1. 2 0 E03
i .5 "%E-03
1. 1 CO-03

1.ý-3Cq7L-0O
1 . 3-6QE-0•

1.32!ý18E-03
!.32ý,94F-03
1 32-5, 1IE- 0

071ý ?-03

].,154Z03

1.3'"1159E-S

1.3074E-03'50

1IE.30494-03
n.-0S.

1,30808E-03
1,050•E0

1. 50i(E- 03
1.2£W;0E-03

1 4.2F6. E-0
1.29369E-0 3

1.294718-03
1.2753<E-03

1.(iS 2E-03

1.2 C63!F.- 0 3

'.2 14 -03
I 6.2 , ]L-03
1.2735[E-03

1.2704E3-031.24F562E-03

1.2155IE-03
1.2537F-03
1.24029`-03
1.245165-031.24033E-03
1.237 1 Ir-03
1.45350E-03

1.ý'24E5E-03

1,22' -4E-03

1.22630E-03

1.24709E-03
1.24,67E-03
1.=40334-03
1.2 177 9E-03
1.2260E- 03
-21741E-03
1.21446-03
1.2+070E-03
1.2 ,05E-03
1.2078-0 3
1.25 47E-03
1.22230E-03
1.22576E-03
I.21301E-03
1.22049E-03
1.21949E-03
1 .220595-03

1.21741E-03
1.214465-03
1.212148-03

1.20582E-03
1.200785-03
1.20147E-03
1.202165-03
1.202959-03
1.213015-03
1.210931-03
1.207835-03
1.20642E-03
1.203485-03
1.200530-03
1.191445-03

0.00000E0+.00
0.00000E+00
0.00000E÷00

0.O0000E+ 00
0. 00000OE ,00

000000E+0I0n
0.00000E400
0.O0000E+00
0.00000E+00
0,00000£•00

0.00000E+00
0.00000L t00
0.O0000E+00
0.00000E,00
0.000O0E+00
0.OOOOOE.÷00
0.00000E+00
0,00000E+00
0.00000E*00
0.OO000E,00
0.00000£,+00
O.00000E+00
0.00000F+00
0.O0000E.00
0.00000E+00
0.O0000E+00
0.00000EO00
0.0O000GE:00
O.OO000E+00
0.00000E400
O.O000E÷O00
0.00000E+00
0.00000E+00
0.000ooE0oo
0.00000E800
0.O0000E+00
0.00000E+00
0. 00000E.00
0.00000.+00
O. 00 00+00
0.000005E00
0,00000F+00
0.00000E+00
0.000008+S0
0.00000F+00
S.00000E100
0.00000E.00
0.O0000E+00
0.00000E+00

0.00000E+00
0.00000±400
0.00000*00
0.00000Es00
O. 000000*01
0.000000E00
0.000000+00
0. 0000-OSý 00
0.00000E+ 500
0.000005400
0.0000100+00

0.00000*•00

0.00000+ 00
0.00000F+00

0.00000F+00
0.00000E5+ 00
0.00000F+ 00

S. 0 08 000E+ 00
0.000005+00
0.00000E +0
0.00000F+00
0.00000E+00
0.00000£+00
0. 00 00 0E+ 00
0.000 00+OS

,080000*8O0

0.00000E+00
0.000000+00
0.000000F. 

00

S.170000E+00

O.O0000E+O0

0.000000400
0.000004 00
0.00000E+00
O.O0000E+00
0.00000P.00
0.00000E+00
5.000050E00
0.00000E+00
0.00000ES00

0.00000E+00
0.000OOE+00
0.800005+00

0. 000 001+ 0
0.00000E+00
0. 000005+0S
0. 0000 05'00
6.00000E+ 00

0.000005+00

0.000(0E0+00
0.300005OL00
0.00005. 00
0.00000E'05
0.000E005+ 00
0 . 0 00 0 0 F+ 50
0.000000ý 00
0.00000+ 00
0.00000E00
0.00000f+00
0.00000E,00
0.00000+ 00
0.00000E 00
0.00000,+O00
0.000000L'.+00
0.000005-00
0.00 00 00 0±05
0.O0000p+O0
0.000001!+00O.O000E+O00
O.O00000E+O0
O.O00000,O000.00000K+00
0.000000+o000.O0000 00* 00

O.O00000E 00

0.000005.00
0.000001+00

0.00000E+00

0.000C00E+0
0.OOCOOE+00
0.000000+00
.0.000000+000.00505+E00
0.00000V+00
O.000-00+00
O.00000+E00
0.IOOOOS±ý00
0.00000E+00
0. S00000P+ 00
S.00000EO0
0.800000E00
0.000000+00
0,OOD000+:00
0.O00 00+O0

0.00000E+00
4.000000+00
5.00000-E00
0.000005+00
0.00000E+00
0.000005+00
0.000005F 00
0.000005E00
0.000200r00
O.00000E+00
0.00000EO00
0.00000E+00
0.00000E00+00
0.00000E0 00
0.00000l7O0
0.00000±-00
1.0000-.-OS

0.00000E+00
0.0000oEo+o00
0.O00000L 00
0.00000F+00
0.800001100
0. 00000E+ 00
0.00000E+00
0.00000£ + 00
0.00000E500
0.00000F+ 00
0.00000F+00
0.00000* 00
0.000005+00
0.00000L+00
O.O0000E+00
S.00000E+00
0.00000+ý00
0.00000E+00
0.000000+00
0.00000E+00
0.00500E500
0.00000E+00
O.01000E+00
0.200000E+0
8.00000E+00
0.000005+00
0.000000+ 0c
O.O00000EO00
0.00000E+00
0.0000E0+00

1. 000800•+00

0.0000+O00
0.00000E1000.0000 0E+00
0.000000+00

0 . 000010E,00

0.00000 0E+0
O.O0000E*O0
0.00000E+00

0.O0000E0+O00

/

0
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398 8.96231E-01
399 9.169732-01
400 9.2993E2-01
401 9.16360E-01
402 9.38027E-01
403 8.66304E-00

K2NO MESSAGE NUMBER XS- 1K23

1.18290E201 9.13629L-01
1.18953E+01 9.136372-01
1.18822E401 9.136780-00
1.19068E+01 9.136851-01

9.10335E101 9.!3746_-01
1.196002+01 9.13633E-Qi

EXECUTTON TFRY.TNATED DUE TO

1.196227-03
1.19324E-03
1.19094E-03
1 .18797E-03
1.18656E-03
1.18900E-03

COMPLETION OP THE

0. OCOOE00
0.00000E+00
O.00000+00"
0.00000E+00
O.O00002O00
0.S0000+E00

0PEC1FIED NUMBER

0.0002400
0.00000200
Oý. OO0000E+O0,6
O.O0000E ,O00.0000 OF. +00I. 000092+00

0 .0310
3.00000+E00

OF GENERATIONS.
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TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER ý TOLERANCE

LIFETIME - 6.65183E-05 + OR - 1.85342E-07 GENERATION TIME = 2.66454E-05 OR - 6.91541E-08
NU BAR = 2.42127E200 ý OR - 9.95371E-0, AVERAGE FISSION GROUP = 2.224S7E-81 OR - 5.44642E-03

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION = 1.48733E-01 OR - 5.78070E-04

NO. OF INITIAL
GENERATION8 AVERAGE

SKIPPED K-EFFECTIVE
67 PER CENT

DEVIATION CONFIDENCE INTERVAL

3
4
5
6
7

9

III

12
17
22
27
32
3'7
42
47
52
57
62
67
72
77
82
87
92
97

102
107
112
117
122
127
132
13'7
142
147
152
157
1 62
167
172
177
182
] 7
192
19"7
202
2027
212
21 7
222
227
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
367
372
377
382
387
392
397

0.91355
0.91357

0.91362
0.91369
0.91371
0.91371
0.91367
0.91362
0.91372
0.91378
0.91394
0.91385
0.91382
0.91393
0.91421
0.91407
0.91397
0.91369
0.91370
0.91374
0.91383
0.91373
0.91380
0.91395
0.91403
0.91416
0.51402
0.914 07
0.91401
0,91412
0.91398
0. 91395
0.51386
0.91367
0. 514 10
0.81401
0.91405
0. 91 379
0.91394
0.91422
0.91390
0.91376
0.91401
0.91365
0.91392
0.91382
0.91423
0.91402
0.91434
0.91386
0.9'393
0.91409
0.91417
0.91461
0.91431
0.91427
0.91370
0.91293
0. 91279
0. 91317
0,91339
0. 9136 9
0.91358
0.91349
0.91338
0. 91 331
0. 91307
0.91190
0.91285
0.91290
0.91349
0.91285
0.91267
0.91261
0.91147
0.91066
0. 91 221
0.91067
0.91028
0.90873
0.91141
0.91063
0.90965
0.91367
0.91517
0.91274
0.910 98

SOR - 0.00119
OR - 0.00119

+OR C. O,O019
" OR - 0.00120
" OR - 0.00120
+ OR - 0.00120
+ OR - 0.00120
+ OR - 0.0012.
+ OR - 0.00120
+ OR - 0.00121
+ OR - 0.00121
+ OR - 0.00122
- OR - 0.00123
" OR - 0.00124
" OR - 0.00124
I OR - 0.00124

OR - 0.00125
OR - 0.00126
OR - 0.00126

* OR - 0.00127
" OR - 0.00128
+ OR - 0.00,29
+ OR - 0.00130
* OR - 0.00131
" OR - 0.00133
" OR - 0.00134
" OR - 0.00134
+ OR - 0.00135
" OR - 0.00137
" OR - 0.00138

OR - 0.00139
f OR - 0.00141
+ OR - 0.00143

* OR - 0.00145
* OR - 0.00045

OR - 0.00147
OR - 0.00149

+ OR - 0.00151
OR - 0.00153
OR - 0.00154
OR - 0.00155

+ OR - 0.00159
* OR - 0.00161

OR - 0.00163
- OR - 0.00166
" OR - 0.00169
" OR - 0.00170
1 OR - 0.00172

OR - 0.00175
OR - 0.00179
OR - 0.00178
OR - 0.00181

+ OR - 0,00185
OR - 0.00187

+ OR - 0.00190
OR - 0.00195
OR - 0.00199
OR - 0.00200

i OR - 0.00204
4 OR - 0.00207
+ OR - 0.00214
+ OR - 0.00221
, OR - 0.00226

OR - 0.00228
OR - 0.00235
OR - 0.00244
OR - 0.00249
OR - 0.00252
OR - 0.00256
OR - 0.00254
OR - 0.00263
OR - 0.00261

+ 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
+ OR - 0.00449
+ OR - 0.00508
1 OR - 0.00539
+ OR - 0.00688
SO - 0.00625
1OR - 0.01031

0.91236 TO 0.91474
0.91238 TO 0.91470
0.91243 TO 0.92482
0.91249 TO 0.91488
0.912F11 ToO0.91491
0.91215 TO 0.,1491
0.91247 TO 0.91489
0.91242 TO 0.91462
0.91251 TO 0.01492
0.91257 TO 0.91499
0.91272 TO 0.91515
0.91263 TO 0.91107
0.91259 TO 0,91505
0.91259 TO 0.91107
0.91297 TO 0.91545
0.912R3 TO 0.91531
0.91272 TO 0.91522
0.91243 TO 0.91495
0.91245 TO 0.91496
0.91247 TO 0.91501
0.91255 TO 0.91511
0.91244 TO 0.91101
0.91250 TO 0.915111
0.91264 TO 0.91527
0.91271 TO 0.91 536
0.91282 TO 0.91550
0.91268 TO 0.91536
0.91272 TO 0.91542
0.91264 TO 0.91538
0.91274 TO 0.911-50
0.91259 TO 0.91537
0.91254 TO 0.91535
0.91243 TO 0.911529
0.91222 TO 0.91511
0.91264 TO 0.91555
0.91254 TO 0.91548
0.91256 TO 0.91555
0.91226 TO 0.91t29
0.91241 TO 0.11147
0.91267 TO 0.91576
0.91234 TO 0.91545
0.91217 TO 0.91 534
0.91240 TO 0.91563
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
0.91059 TO 0.91609
0.91208 TO 0.91564
0.91215 TO 0.91572
0.9122h 1o 0.91590
0.91232 TO 0.91601
0.91274 TO 0.91649
0.91241 TO 0.91622
0.91232 TO 0.91622
0.91172 TO 0.91569
0.91093 TO 0.91493
0.91075 TO 0.91482
0.91110 TO 0.91524
0.91125 TO 0.91583
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
0.901058 TO 0.9015(
0.90938 TO 0.91441
0.91030 TO 0.91541
0.91036 TO 0.91544
0.91086 TO 0.91612
0.90993 TO 0.91516
0.90996 TO 0.91-37
0.90974 TO 0.91549
0.90853 TO 0.91440
0.90762 TO 0.91370
0.90005 TO 0.09437
0.90726 TO 0.91408
0.90657 TO 0.91399
0.90468 TO 0.91258
0.90732 TO 0.91549
0.90614 TO 0.91152
0.90457 TO 0.91473
0.90828 TO 0.91906
0.90898 TO 0.92275
0.90650 TO 0.91899
0.90067 TO 0.92130

9! PER CENT
CONFIDENCE INTERVAL

0.91117 TO 0,91593
0.91119 TO 0.91596
0.91123 TO 0.91601
0.91130 TO 0.91608
0.91131 TO 0.91611
0.91131 TO 0,91611
0.91127 TO 0.91609
0.91121 TO 0.91 603
0.91131 TO 0.91613
0,91137 TO 0.91019
0.91151 TO 0.991637
0.01140 TO 0.91629
0.91135 TO 0,91629
0.01135 TO 0,91631
0.91173 TO 0.91669
0.91159 TO 0.91656
0.91147 TO 0.91647
0.91116 TO 0.91621
0.9119 TO 0.90621
0.91120 TO 0.91628
0.9126 7O 0.91640
0.91116 TO 0.91630
0.91120 TO 0.91641
0.91132 TO 0.91658
0.91138 TO 0,91669
0.91148 TO 0.91684
0.91134 TO 0.91670
0.91136 TO 0.91677
0.91127 TO 0.91675
0.91136 TO 0.91689
0.91119 TO 0.-1676
0.91113 TO 0,92 676
0.91101 TO 0.91672
0.91077 TO 0.91656
0.91119 TO 0.91700
0.91107 TO 0.91696
0.91107 TO 0.51704
0.9107, TO 0.91680
0.91088 TO 0.91700
0.91113 TO 0.91730
0.91079 TO 0.91701
0.91059 TO 0.91693
0.91078 TO 0.91724
0.91038 TO 0.91691
0.91050 TO 0.91714
0.91044 TO 0.91721
0.91084 TO 0.91762
0.91059 TO 0,91746
0.91003 TO 0.91784
0.91030 TO 0.91742
0.91037 TO 0.91750
0.91047 TO 0.91770
0.91048 TO 0.91786
0.91007 TO 0.91936
0.91051 TO 0.91812
0.91036 TO 0.91817
0.90973 TO 0.91768
0.90093 TO 0.91693
0.90872 TO 0.91686
0.90903 TO 0.91731
0.90911 TO 0.91766
0.90927 TO 0.91810
0.90906 TO 0.91810
0.90092 TO 0,9180,
0.90869 TO 0.91807
0.90843 TO 0.91618
D.90810 TO 0.91805
0.90687 TO 0.91693
0.90774 TO 0.91797
0.90783 TO 0.91798
0.90823 TO 0.91675
0.90732 TO 0.91777
0.90725 TO 0.91008
0.90687 TO 0.91836
0.90560 TO 0.91734
0.90457 TO 0.913674
0.90489 TO 0.917-3
0.90305 TO 0.91749
0.90287 TO 0.91769
0.90103 TO 0.91643
0.90323 TO 0.91958
0.90165 TO 0.91961
0.99949 TO 0.91981
0.90289 TO 0.92444
0.90210 TO 0.92963
0.90025 TO 0.92523
0.89036 TO 0.93161

99 PER CENT NUMSER OF
CONFIDENCE INTERVAL HISTORIES

0.90998 TO 0.91712
0.91000 TO 0.91715
0.91004 TO 0.91720
0.91010 TO 0.91727
0.91012 TO 0.91730
0.91011 TO 0.91731
0.91006 TO 0.9172B
0.91001 TO 0.91724
0.91011 TO 0.912733
0.91010 TO 0.01740
0.91029 TO 0.91758
0.9101 TO 0.91752
0.91012 TO 0.91752
0.91011 TO 0.9175
0.91049 TO 0.91793
0.91035 TO 0.91780
0.91021 TO 0.91773
0.90900 TO 0.91747
0.90994 TO 0.91747
0.90913 TO 0.91755
0.90998 TO 0.91768
0.90987 TO 0.91759
0.90989 TO 0.91771
0.93001 TO 0.91790
0.91005 TO 0.91802
0.91014 TO 0.91818
0,92000 TO 0.92804
0.91001 TO 0.91812
0.90990 TO 0.91812
0.90998 TO 0.91825
0.90980 TO 0.91915
0.90973 TO 0.91I17
0.90958 TO 0.91915
0.90933 TO 0.91801
0.90973 TO 0.91846
0.90960 TO 0.91843
0.90908 TO 0.91853
0.90924 TO 0.91831
0.90935 TO 0.91853
0.90958 TO 0.9188S
0.90923 TO 0.91856
0.90900 TO 0.91851
0.90917 TO 0.91885
0.90875 TO 0.91854
0.90884 TO 0.91880
0.90875 TO 0.91890
0.90914 TO 0.91931
0.90887 TO 0.91917
0.90900 TO 0.9)1 960
0.90853 TO 0.91919
1.90059 TO 0.91929
0.90867 TO 0.91951
0.90863 TO 0.91971
0.90899 TO 0.92023
0.90860 TO 0.92002
0.90841 TO 0.92012
0.90774 TO 0.91967
0.90693 TO 0.91893
0.90668 TO 0.91889
0.90696 TO 0.91938
0.90697 TO 0.91980
0.90707 TO 0.92030
0.90680 TO 0.92036
0.90664 TO 0.92034
0.90635 TO 0.92042
0.90600 TO 0.92062
0.90561 TO 0.92054
0.90435 TO 0.91945
0.90518 TO 0.92052
0.90529 TO 0,92051
0.90560 TO 0.92139
0.90471 TO 0.92038
0.90458 TO 0.92079
0,90400 TO 0.92123
0.90266 TO 0.92027
0.90153 TO 0.91979
0.90173 TO 0.92060
0.90044 TO 0.92090
0.89916 TO 0.92140
0.89718 TO 0.92028
0.89914 TO 0.92367
0.8971. TO 0.92410
0.89441 TO 0.924B9
0.89750 TO 0.92983
0.89522 TO 0.93652
0.89401 TO 0.93148
0.88004 TO 0.94192

400000
99000

-98000
97000

596000
395000
'94000
293000
292000

93 000
286000
381000
376000
371000
5•66000

361000
556000

351000
346000
341000
336000
131000
326000
321000
316000
211000

306000
201000
296000
191000
296000
282000
276000
271000
266000
261000
256000
251000
246000
241.000
236000
231000
226000
221000
216000
211000
206000
201000
1960110
191000
196010
181000
176000
1710000

166000
161000
156000
151000
146000
141000

136000
131010
126000
121000
116000

111]000
106000
101000

96000
51000
66000

01000
76000
71000
66000
61000
56000
51000
46000
41000
36000
31000
26000
21000
16000
11000

6000

0,
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TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER 4 TOLERANCE

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RUN.
THE LINE REPRESENTS K-EFF = 0.9136 , OR - 0.0012 WHICH OCCURS FOR 403 GENERATIONS RUN.
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TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER , TOLERANCE

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION SKIPPED.
THE LINE REPRESENTS K-EFF = 0.9136 t OR - 0.0012 WHICH OCCURS FOR 3 GENERATIONS SKIPPED.
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400 I

TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER 4 TOLERANCE

/

GROUP FISSION UNIT REGION FISSIONS PERCENT
FRACTION DEVIATION

I 0.0004 3.18261E-04 1.7107

2 0.0019 1.'15831IE-03 0.5591

3 0.0025 2.28749E-03 0.5099

4 0.0015 1.37908E-03 0.-231

5 0.0021 1.94967E-03 0.4578

6 0.0032 2.93031E-03 0.3491

7 0.0039 3.60175E-03 0.2838

8 0.0041 3.76576E-03 0.2765

9 0.0057 5. 16621E-03 0.2941

10 0.0121 1.:0499E:02 0.2832

11 0.0257 2.35064E-02 0.2820

12 0.0344 3.14157E-02 0.2790

13 0.0313 2.8590SE-02 0.2936

1,4 0.0255 2.32593E-02 0.2715

15 0.0050 4.54822E-03 0.3571

16 0.0034 ý.09197E-03 0.4445

i7 0.0052 4.733980-03 0.6335

18 0.0060 6.25696E-03 0.6007

19 0.0084 7.65993E-03 0.5298

20 0.0338 3.08651E-02 0.3441

21 0.0177 1.61492E-02 0.4968

22 0.0403 3.67780E-02 0.3622

23 0.11.57 5.05719E-01 0.2352

24 0.1882 1.71967E-01 0.2075

25 0.1537 1.40418E-01 0.2359

26 0.1909 1.74441F-01 0.2514

27 0.0765 C.98923F-02 0.3710

SYSTEM TOTAL = 9.13550E-0- 0.1302

ELAPSED TIME 11.96183 MINUTES

RANDOM NUMBER- 1B2D06BC15BF

SKIPPING 3 GENERATIONS

ABSORPT1ONS PERCENT LEAKAGE PERCENT
DEVIATION DEVIATION

1.15095E-03 5.5661 0.000000+00 0.0000

3.10796E-03 0.4703 0.00000E+00 0.0000

1.94752E-03 0.3999 0,00000E+00 0.0000

1.10253E-03 0.4127 0.00000E+00 0.0000

2.41958E-03 0.3640 0.00000E+00 0.0000

8.91355E-03 0.3460 0.000DE÷00 0.0000

1.93545E-02 0.3332 0.00000.E00 0.0000

1.66520E-02 0.3506 0.0000D0i00 0.0000

1.80498E-02 0.2826 0.000000E00 0.0000

4.36279E-02 0.2806 0.00000E400 0.0000

6.146[14E-02 0.2361 0.000000D00 0.0000

4.92024E-02 0.2293 0.00000E400 0.0000

5.76098E-02 0.2103 0.00000E400 0.0000

6.87534E-02 0.2560 0.000000E00 0.0000

3.02211E-02 0.3717 0.000000.00 0.0000

1.65616E-02 0.4372 0.00000E+00 0.0000

9.52084E-03 0.4348 0.00000E+00 0.0000

8.97307E-03 0.4118 0.00000E000 0.0000

1.40545E-02 0.4171 0.0000OE00 0.0000

4.44361E-02 0.3445 0.00000EO00 0.0000

1.70573E-02 0.4152 1.00000.E00 0.0000

3.30569E-02 0.3256 0.00000E000 0.0000

8.93478E-02 0.2345 0.000DOE400 0.0000

1,29114E-01 0.19B4 0.00000F+00 0.0000

9.90052E-02 0.2247 0.00000E+00 0.0000

1.15238E-01 0.2552 0.00000E+00 1.0000

4.74854E-02 0.3900 1.00000E+.00 0.0,00

1.00231E+00 0.0445 0.000000.00 0.0000

/.
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TRIGA - PREF. FLOOD CANISTER - 2 ROD FILLING CANISTER ITOLERANCE

0.8577 TO 0.8660
0.8660 TO 0.9743
0.8743 TO 0.8825
0.8825 TO 0.9908
0.8908 TO 0.8991
0.8991 TO 0.1073
0.9073 TO 0.915F
0.9256 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
0.9217 TO 0.9900

0.8577 TO 0.8660
0.8660 TO 0.8743
0.8743 TO 0.9825
0.8825 TO 0.9908
0.8908 TO 0.9991
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 0.94V7
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

FREQUENCY FOR GENERATIONS 4 TO 403

FRQENYFOENR....ATION.S .6 T 4

FREQUENCY FOR GENERATIONS 104 TO 40ý

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

FREQUENCY FOR GENERATIONS 204 TO 403
0.9577 TO 0.8660
0.9660 TO 0.8743
0.9343 TO 8.E825
0.9825 TO 0.6908
0.9908 TO 0.8991 .........

0.8991 TO 0.9073 ..... *I ........

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

TRIGA - FREF. FLOOD CANISTER - 2 ROD FILLING CANISTER t TOLERANCE

FREQUENCY FOR GENERATIONS 304 TO 403
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 0.9-52
0.9652 TO 0.9735 ...

0.9735 TO 0.9817
0.9817 TO 0.9900

CONGRATULATIONS! YOU IIAVE SUCCESSFULLY TIRAVERSED THE PERILOUS PATH THROUIGH KENG V IN 11.96183 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 AND INPUT RECORD I SCALE DRIVER - 95/03/29 - 09:06:37
MODULE CSAS25 WILL BE CALLED

TRIGA - PREF. FLOOD CANISTER
27GROUPNDF4 LATTICECELL
,FUEL
U-235 1 0.0 9.052980E-4 END
U-238 I 0.0 3.849480E-4 END
ZR i 0.0 3.446510E-2 END
N 1 0.0 5.514420E-2 END
'CLAD, BASKET, AND CASE
SS304 2 1.0 293.0 END
'CANISTER INTERNAL MODERATOR
Hb2 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 SNIELD
H20 7 1.0 293.0 END
'CASK EXTERNAL MATERIAL
H20 B IE-UD 293.0 END
'END FITTING FOR FUEL ELEMENT
SS304 9 0.337137 293.0 END
H20 9 0.662063 293.0 END
'SECOND FUEL, MATERIAL FOR UN-CANISTERED
U-235 10 0.0 9.052980E-4 END
U-238 10 0.0 3.849480F-4 END
ZR 10 0.0 3.446510E-2 END
H 10 0.0 5.514420E-2 END
'SECOND END-FITTING MATERIAL FOR UN-CANISTERED FUEL
SS304 11 0.337137 293.0 END
H20 11 1.0E-20 293.0 END
'CASK INTERIOR MODERATOR MATERIAL
H920 12 1.0E-20 293.0 END
'NEUTRON ABTORBER PLATE WITH BORON
FE 13 DEN=7.76 0.6717 293.0 END
C 13 DEN=7.7( 0.0001 293.0 END
SI 13 DEN=7.76 0.0033 293.0 END
MN 13 D01N=7.7E 0.0060 293.0 END
P 13 DEN=7.75 0.0001 293.0 END
CR 13 DEN=7.76 0.1849 293.0 END
N! 13 DEN=7.7E 0.1233 293.0 END
B-I0 13 DEN=7.7E 0.0073 293.0 END
9-11 13 DEN=7.76 0.0007 293.0 END
N 13 DE0=7.76 0.0017 293.0 END
'NEUTRON ABEORBER PLATE WITHOUT BORON
FE 14 DEN=7.76 0.6717 293.0 END
C 04 D0N=7.16 0D0001 293.0 END
51 14 DLN=7.76 0.0033 293.0 END
MN 14 DEN-7.76 0.0060 293.0 END
P 14 DEN=7.75 0.0001 293.0 END
CR 14 DE:-=7.A6 0:849 293.0EN
NI 14 DEN=776 0.1233 293.0 END
N 14 DEN=7.76 0.0017 293.0 END
END COMP
SOUAREPITCH 4.2992 3,6449 1 3 3.7541 2 END
MORE DATA
RES=10 CYLINDER 1.8224 DAN(B0)=8.52196E-01
ENS MORE
TRIGA - PREF. FLOOD CANISTER
READ PARAM TME=170.0 GEN=403 NPG=I000 RUN=YES PLT=NO
T BA2.0 END PARBA
READ GEOM
UNIT I
COM=' TRICA FUEL ELEMENT (SCREENED)'
CYLINDER 4 1 0.2850 2PF9.05
CYLINDER 1 1 1.8224 2SF9.05
CYLINDER 5 1 1.8224 2P27.7369
CYLINDER 2 1 1.8771 2P27.7368
CYLINDER 9 1 1.0771. 2P36.703
UNIT 5
COM' 3.30 in Width / 0.28 in Thickness DIVIDER CENTER STACK (SCREENED)
CUBOID 2 I 2P4.2926 0.7112 0.0 2P36.703
UNiT 6
COM='3.38 in Width / 0.24 in Thickness DIVIDER OUTSIDE STACK (SCREENED)'
CUBOID 2 1 294.2920 0.6096 0.0 2936.703
UNIT 10
CO"'TRIGA ELEENTS IN Top of 3.38 in x 3.38 in OPENING (SCREENED)'
CUBOID 3 1 2P44.0267 .4.1029 -3.9505 2P30.703
HOLE 1 +2.1495 +2.2257 0.0
9OLE 1 -2.1495 .2.2257 0.0
NOLE 0 -2.1495 -2.0733 0.0
HOLE 1 +2.1495 -2.0733 0.0
CUBOID 2 1 294.2164 =4.2926 -4.1402 2P36.703
CUB3ID 12 1 2P4.2926 2P4.2926 2P36.703
UNIT 11

COMA'TRIGA ELEMENTS IN 0otto0 00 3.38 in x 3.38 in OPENING 1S0REENED)'
00B00 3 I 2P4.0267 .3.9500 -4.1029 2936.703
HOLE i +2.-495 -2.2257 0.0
HOLE 1 -2.1495 -2.2257 0.0
HOLE 1 -2.1495 +2.D733 0.0
HOLE 3 42.1495 -2.0733 0.0 0'
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CUBOID 2 3 2P4.2164 44.1402 -4.2926 2P36.703
CUBOID 12 1 2P4.2926 204.2926 2P36.703
UNIT 12
COM='TR]GA ELEMENTS IN 10otzom Right of 3.38 in x 3.30 in OPENING (SCREENED)'
CU0D01 3 2 .4.2029 -3.9505 .3.9505 -4.1029 2P36.703
HOLE 2 +2.2257 -2.2257 0.0
HOLE 1 +2.2257 42.0733 0,0
HOLE 1 -2.0733 -2.2257 0.0
HOLE 1 -2.0733 +2.0733 0.0
CUBO9D 2 1 +4.2926 -4.1402 '4.1402 -4.2926 2P36.703
CU0 10D 12 1 2P4.2926 2P4.2926 2,36.703
UNIT 13
COM='TRIGA ELEMENTS IN Top Right 01 3.38 in x 3.38 in OPENING (SCREENED)'
CUBOID 3 1 •4.iC29 -3.9505 -4.1029 -3.9505 2236.703
HOLE i 42.2257 .2.2257 0.0
HOLE 1 +2.2257 -2.0733 0.0
HOLE i -2.0733 .2.2257 0.0
HOLE 1 -2.0733 -2.0733 0.0
C!UBOT 2 1 44.2926 -4.1402 .4.2926 -4.1402 2P36.703
C0UBOD 12 1 2P4.2926 204.2926 2P36.703
UNIT 14
COM='TROGA ELEMENTS IN Botton Left of 3.38 in x 3.35 in OPENING (SCREENED)'
CUBOID 3 1 +3.9505 -4.1029 +3.9505 -4.1029 2P36.703
HOLE i -2.2257 -2.2257 0.0
HOLE 1 -2.2251 +2.0733 0.0
HOLE 1 .2.0733 -2.2257 0.0
HOLE 1 +2.0733 '2.0733 0.0
CUB0D0 2 1 .4.1402 -4.2926 +4.1402 -4.2926 2P36.703
CUBOID 12 1 2P4.2926 2P4.2926 2P36.703
UNIT 15
COM='TRIGA ELEMENTS IN 

T
op Left of 3.38 in x 3.38 in OPENING (SCREENED)

0U8010 3 1 +2.9505 -4.1029 +4.1029 -3.9505 2P36.703
HOLE 1 -2.2257 +2.2257 0.5
HOLE 1 -2.2257 -2.0733 0.0
HOLE I +2.0733 +2.2257 0.0
HOLE 2 +2.0733 -2.0733 0.0
CU0D10 2 0 44.1402 -4.2926 #4.2926 -4.1402 2P36.703
CUBO D 12 1 2P4.2926 2P4.2926 2P36.703
UNIT 16
COM'TRIGA BASKET 3.30 in x 3.38 in CENTER OPENING (SCREENED)'
CUBOID 3 1 2P4.0267 2P4.0267 2P36.703
HOLE 1 -2.1495 .2.1495 0.0
HOLE 1 -2.1495 -2.1495 0.0
HOLE 1 42.1495 +2.1990 0.O
HOLE 1 42.1495 -2.1495 0.0

U1BOID 2 1 2P4.2164 2P4.2169 2P36.703
CUBOID 12 1 204.2926 2P4.2926 2P36.703
UNIT 17
COM='HORIZONTAL --X POISON SHEET t WATER'
CUBOID 13 1 2P3.8227 0.3175 0.0 2034.163
03OID 14 1 204.1402 0.3175 0.0 2P34.163
CUBOID 12 2P4.2926 0.3175 0.0 2036.703
UNIT 20
COM= 'CENTER COLUMN OF THREE OPENINGS wi 0.28 in plate (SCREENED)
ARRAY 1 -4.2926 -13.9065 -36.703
REPLICATE 2 1 4R0.7112 2R0.0 1
USNT 21
COM='LEFT OUTSIDE COLUMN OF TWO OPENINGS ./ 0.12 to plate (SCREENED)
ARRAY 2 -4.2926 -9.0480 -34.703
REPLICATE 2 1 0.0 0.3048 280.3048 2RO.0 I
UNi1 22
C0M='RIGHT OUTSIDE COLUMN Of TWO OPENINGS w/ 0.12 in plate (SCREENED)

ARRAY 3 -4.2928 -9.0488 -36.703
REPLICATE 2 1 0.3048 0.0 2R0,3048 2R0.0 I
UNIT 30
COM=t ' NACC-LWT TRIGA BASKET (SCREENED)'
CYLINDER 12 1 17.1500 2P36.703
HOLE 20 2.0 0.0 0.0
HOLE 2i -9.2974 0.10 0.0
HOLE 22 .9.2974 0.0 0.0
CYLINDER 2 1 18,9103 2P37.238
CYLINDER 6 1 33.4645 2P37.338
CYLINDER 2 1 36,5188 2P37.338
CYLINDER 1 1 49.2227 2P37.338
CYLINDER 2 1 49.8221 2P37.338
CUBOID 8 2 4P49.8221 2P37.338
UNIT 41
COM='TRIGA FUEL ELEMENT'
CYLINDER 4 1 0.2850 2P19.05
CYLINDER 10 1 1.8224 2P19.05
CYLINDER 5 1 1.8224 2P27.7368
CYLINIER 2 1 1.8771 2P27.7368
CYLINDER 11 ` 1.8771 2P36.703
UNIT 45
COM='3.38 in Width / 0.28 in Thickness DIVIDER CENTER STACK'
CUBO D 2 1 2P4.2920 0.7012 0.0 2P36.703
UNIT 46
COM.=' 3.38 in Width / 0.24 in Thickness DIVIDER OUTSIDE STACK'
C0B0I9 2 1 2P4.2926 1.6096 0.0 2P36.703
UNIT 50
COMN='TRIGA - EL ELEMENTS 1N Top of 3.38 in x 3.38 in OPENING'
CUBOID 72 1 2P4.2926 2P4.2926 2036.703
HOLE 41 42.i495 '2.4154 C.0
tOLE 41 -2.1495 .2.4154 0.0

HOLE 41 -2.1495 -1.3389 0.0
HOLE 41 12.1495 -1.3389 0.0
UNIT 51
COM='TRIGA FUEL ELEMENTS IN Botto. of 3.30. in x 3.3B in OPENING'
CUOEID 12 1 2P4.2926 2P4.2926 2P36.703
HOLE 41 2.1i495 -2.4154 0.0
HOLE 41 -2.1495 -2.4154 0.0
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HOLE 41 -2.1495 51.3389 0.0
HOLE 41 42.1495 '1.3389 0.0
UNIT 52
COMW'TRI0A FUEL ELEMENTS IN Bottom Right of 3.38 in x 3.38 in OPENING'
CUBOID 12 1 2P4.2926 2P4.2926 2536.703
HOLE 41 +2.4154 -2.4154 0.0
HOLE 41 +2.4154 41.3389 0.0
HOLE 41 -].3389 -2.4154 0.0
HOLE 41 -1.3389 '1.3389 0.0
UNIT 53
COM-''RIGA FUEL ELEMENTS IN Top Right of 3.38 in a 3.38 in OPENING'
CUBOID 12 1 2P4.2926 2P4.292F 2136.703
HOLE 41 t2.4154 '2.4154 0.0
HOLE 41 '2.4154 -. 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 2P36.7C3
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 t1.3389 0.0
UNIT 55
COM='TRIGA FUEL ELEMENTS IN Top Left of 3.38 in x 3.38 in OPENING'
CUBOID 12 1 2P4.2926 2P4.2926 2P36.703
HOLE 41 -2.4154 '2.4154 0.5
lODE 41 -2.4154 -1.3389 0.0

HOLE 41 +1.3359 *2.4154 5.0
HOLE 41 '1.3389 -1.3389 0.5
UNIT 56
COM='TRIGA BASKET 3.38 in x 3.38 in CENTER OPENING'
CUBOID 12 1 2P4.2926 2P4.2926 2P36.703
HOLE 41 *2.1495 -2.1495 0.0
HOLE 41 -2.1495 ±3.1495 0.0
HOLE 41 -2.1495 -2.1495 0.0
HOLE 41 *2.1495 '2.1495 0.0
CUBOID 12 1 2P4.2926 2P4.2926 2P36.703
UNIT 60
COM=' CENTER COLUMN OF THREE OPENINGS w/ 0.28 in plate'
ARRAY 11 -4.2926 -13.9065 -36.703
REPLICATE 2 1 480.7112 2R5.0 1
UNIT 16
COM''LEFT OUTSIDE COLUMN OF TWO OPENINGS w/ 0.12 in plate'
ARRAY 12 -4.2926 -9.0488 -36.703
REPLICATE 2 1 0.0 0.3048 2R0.3048 2R0.0 I
UNIT 62
COM='RIGHT OUTSIDE COLUMN OF TWO OPENINGS w! 0.12 in plate'
ARRAY 13 -4.292E -9.0488 -36.703
REPLICATE 2 1 0.3048 0.0 2R0.3048 2R0.0
UNIT 70
COM''NAC-LWT TRIGA BASKET'
CYLINDER 12 1 17.1500 2P36.703
HOLE 60 0.0 0.0 0.0
HOLE 81 -9.2974 0.0 0.0
HOLE 62 99.2974 0.0 0.0
CYLINDER 2 1 18.9103 2P37.338
CYLINDER 6 1 33.4645 2P37.338
CYLINDER 2 1 36.5189 2P37.338
CYLINDER 8 1 49.2227 2P37.338
CY:.TNDER 2 1 49.8221 2P37.338
CUBOID 8 1 4P49.8221 2P37.338
UNIT RI
COM''SIMPLIFIED LU STRUCTURE NAC-LWT'
CYLINDER 2 L 36.5188 2P14.1351
CYLINDER 8 1 49.8221 2P14.1351
CUBDID 8 i 4P49.8221 2P14.1351
UNIT 81
COM='SIMPL':FIED CASK BOTTOM. STRUCTURE NAC-LWTI
CYLINDER 6 1 28.3525 2P3.81
CYLINDER 2 1 36,6188 +13.97 -12.7
CYLINDER 8 1 49.6221 4±13.97 -12.7
CUBO1)D 8 1 4549.822) '13.97 -12.7
GLOBAL UNIT 82
COM='STACK OF 5 BASKETS IN CASK'
ARRAY 20 -49.8221 -49.8221 -213.36
END GEOM
READ ARRAY
ARA-I NUX=- NUY=7 NUZ=- FILL I0 5 17 16 :7 5 11 END FILL
ARA"2 NUX=1 NUY=4 NUZ=i FILL 13 17 6 12 END FILL
ARA=3 NU-Xi NUY=4 NUSZ= FILL 15 17 6 14 END FILL
ARA-Il NUX-i NUY-7 NUZ=I FILL 50 45 17 56 17 45 51 END FILL
RRA=12 NUX=I NUY=4 NUZ1i FILL 53 17 46 52 ENI FILL
ARA=3 NUX=I NUY-4 NUZ=i FILL 55 17 46 54 END FILL
ARA=20 NUX=i NUY=! NUZ=7 FlLL 81 30 3R70 30 80 END FILL
END ARRAY
READ BOUNDS ALI,=MIR END BOUNDS
END DATA
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SECONDARY MODULE 000008 HAS BEEN CALLED.

MODULE 000008 IS FINISHED. COMPLETION CODE

SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE 000002 I5 FINISHED. COMPLETION CODE

SECONDARY MODULE 000009 HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE

MODULE CSAS25 IS FINISHED. COMPLETION CODE

S. CPU TIME USED

S. CPU TIME USED

8.'7 B SECONDS.

20.60 (SECONDS).

0. CPU TIME USED S08"Y.30 (SECONDS).

S. CPU TIME USED 1112.90 {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

" PRODUCTION CODE: CSAS

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 12/15/98

TIME OF EXECUTION: 06:26:07

... " PROBLEM PARAMETERS ....

LIR 27GROUPNDF4 LIBRARY
MXX 14 MIXTURES
MSC 38 COMPOSITION SPECIFICATIONS
IZM 3 MATERIAL ZONES
GE LATTICECELL GEOMETRY
MORE 1 0/1 DO NOT READ/READ OPTIONAL PARAMETER DATA
MSLBN FUEL SOLUTIONS

PROBLEM GEOMETRY

CTP SQUAREPITCH CELL TYPE
PITCH 4.2992 CM CENTER TO CENTER SPACING
FUELOD 3.6449 CM FUEL DIAMETER OR SLAB THICKNESS
MFUEL I MIXTURE NO. OF FUEL
MMODI) 3 M1XTURE NO. OF MODERXA'OR
CLADOD 3.,7541 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE NO. OF CLAD

SPECIAL PARAMETERS. .

ISN 8 ORDER OF ANGULAR QUADRATURE
IIM 20 INNER ITERATION MAXIMUM
ICM 25 OUTER ITERATION MAXIMUM
SZF .1R000E100 SIZE FACTOR FOR SPATIAL MESH
EPS I.00001E-04 OVERALL PROBLEM CONVERGENCE
PTC I.'000IrE-04 SCALAR FLUX CONVERGENCE
SKL 1.42089Ei0R BUCKLING FACTOR
IllS 0 THERMAL UPSCATTER SCALING
SAL FINE BALANCE TABLE PRINT FLAG
DY 0.0O000OE r BUCKLING HEIGHT
DZ 0.D000E+.00 BUCKLING DEPTH
IPN 0 DIFFUSION COEFFICIENT OPTION
MFD 0 LOGICAL UNIT NUMBER TO RFAD FLUX GUESS
FWR -1 LOGICAL UNIT NUMBER TO WRITE ELUX GUESS
MSH 2001 NUMBER OF INTERVALS FOR RED, INTGRTNS
MLV 2 MAX LVALUE FOR RES. INTGRTNS
AXD 0 LOGICAL UNIT NUMBER TO WRITE ANISN LTR
RES 10 MIXTURE WITrH SPECIAL RESONANCE CORRECTION

CYLINDER GEOMETRY FOR SPECIAL RESONANCE CORRECTION
1.82240DE+00 DIMENSION (LBAIR FOR SPECIAL RESONANCE CORRECTION

DAXCOFF FACTOR SPECIFICATION
MiXTURE FACTOR

0 06.85220

ZONE SPECIFICATIONS FOR LATTI CECELL GEOMETRY

ZONE I IS FUEL
ZONE 2 IS CLAD
ZONE 3 IS MOD
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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\WIN_NT\EXE

PRODUCTION CODE: RENOVA

VERSION: 3.1

JOBNAME; SCALE-PC

DATE OF EXECUTION: ]2/15/98

TIME OF EXECUTION: 06:26:32
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TRIGA - PREF. FLOOD CANISTER -*-

NUMERIC PARAMETERS

THE MAXIMUM PROBLEM TIME (MIN) i70.00

TBA TIME PER GENERATION (MIN) 2.00

GEN NUMBER OF GENERATIONS 403

NPG ONGBER PER GENERATION 1000

USK 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 I

NBK NEUTRON BANK SIZE 1025

XNB EXTRA POSITIONS IN NEUTRON BANE D

NFB FISSION BANK SIZE 1000

XFB EXTRA POSITIONS IN FISSION BANK 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000

WTN WEIGHT HIGH FOR SPLITTING 3.0000

* WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

ARND STARTING RANDOM NUMBER BBB27100001

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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TRIGA - PREF. FLOOD CANISTER

LOGICAL PARAMETERS

RUN

FLX

SMU

MKU

CKU

FMU

MKH

ClIH

ERR

MEL

AMY

XSi

PS2

XAP

PN'

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 DY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY HOLE NUMBER

PRINT FIBS PROD) MATRIX BY HOLE NUMBER

COLLECT MATRIX BY HIGNEST 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

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

No

NO

NO

NO

PLT

FON

NUB

MKP

CKP

FMP

MKA

CKA

FRA

HAL

FAR

GAS

PAX

PWT

PGM

RUG

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 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. AND ABS. BY REGION NO

PRINT FAR BY GROUP NO

PRINT XSEC-ALBEDO CORRELATION TABLES ND11

PRINT WEIGHT AVERAGE ARRAY NOB

PRINT INPUT GEOMETRY NO -"

PRINT DEBUG INFORMATION ND

PRINT TRACKING INFORMATION NO

PARAMETER INPUT COMPLETED

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

. . ... -• .... DATA READING COMPLETEE .'+......... --
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TRIGA - PREF. FLOOD CANISTER

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

1

2

24

17

13

1

0

80

80

82

20

USE LATTICE GEOMETRY

GLOBAL ARRAY NUMBER

NUIBER 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

MAXIMUM HOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAXIMUM ARRAY NESTING LEVEL

DIR.

DIR.

DIR.

YES

20

3

1

7

YES

YES

62

2

YES

7

2

MIR

MIR

MIR

*X BOUNDARY CONDITION

+Y BOUNDARY CONDITION

,Z BOUNDARY CONDITION

MIR

MIR

MIR

-X BOUNDARY CONDITION

-Y BOUNDARY CONDITION

-S BOUNDARY CONDITION

- ARRAY UNITS IN UNITS IN UNITS IN NESTING +

- NUMBER X DIR. Y DIR. Z DIR. LEVEL

1 1 7 1 2

2 1 4 1 2

I3 4 1 2

I11 1 7 1 2

12 1 4 1 2

13 1 4 1 2

I20 GLOBAL 7 1 7

........ 0 IO'S WERE USED LOADING THE DATA ........
TRII(A - PREY. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEMMEDIA BIAS
HUM IDREGION

UNIT

TRIGA FUEL ELEMENT

1 CYLINDER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

(SCREENED)

4 1 RADIUS = 0.28580

1 1 RADIUS = 1.B224

5 1 RADIUS = 1.224

2 i RADIUS = 1.8771

9 1 RADIUS = 1.9771

'2

+Z

+Z

19.050

19.050

27.737

27.7037

36.713

-Z

-Z

-Z

-2

-Z

= -19.050

= -19.050

= -25.737

= -27.737

-3-.703

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

X

X

X

X

= .00000

= 0.00000

0 .00000

I 110000

= .00000

Y = 0.00000.

Y ' 0D0000D

Y = 0.50005

Y = .350000

Y = 0.00000

UNIT 5 ----

3.38 IN WIDTI / 0.28 IN THICKNESS DIVIDER CENTER STACK (SCREENED)

± CUBOID 2 1 +X = 4.2926 -X 1 -4.2926 +Y = 0.71120 -Y = 0.00000 +Z = 36.703

----- UNIT 6 -----

3.38 IN EIDYH / 0.24 IN THICKNESS DIVIDER OUTSIDE STACK ISCREENED)

I CUBOID 2 1 'X = 4.2926 -X = -4.2926 +Y = 0.60960 -Y = 0.00000 +Z = 36.703

-S = -36.703

-Z = -36.703
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. .....- UNIT 10 -----

TRIGA ELEMENTS IN TOP OF 3.38 IN X 3.3B IN OPENING (SCREENED)

I CUBOID

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

2 CUBOID

3 CUBOID

31i

2

3

4

21

12 0

A'

AT

AT

AT

+X

T X?

+X

4X

- 4.0267 -X -4.0267 +Y 4.1029 -y = -3.9506

= 2.141095 = 2.2257 Z = 0.00000 IS UNIT NUMBS

= -2.1495 Y = 2.2257 Z = 0.00000 IS UNIT NUMBE

= -2.1495 Y -2.0733 Z = 0.00000 is UNIT NUMBS

= 2.1495 Y = -2.0733 Z = 0.00000 IS UNIT NUMBE

4.2164 -X = -4.2164 +Y - 4.292C -Y = -4.1402

= 4.2926 -X = -4.2926 'Y = 4.2926 -Y = -4.2926
TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

R

ER

ER

ER

z2 36.703

,Z = 36.703

+Z = 36.703

-Z = -36.703

-Z = -36.703

-2 = -36.703

MEDIA BIAS
NUM IDREGION

TRIGA ELEMENTS IN BOTTOM OF

I CUBOID 3 1

HOLE NUMBER 5

HOLE NUMBER 6

HOLE NUMBER 7

ROLE NUMBER 8

2 CUBOID 2 1

3 CUBOID 12 1

----- UNIT 11 ----

3.38 IN X3.38 IN OPENING (SCREENED)

-x = 4.0267 -X = -4.0267 Iy = 3.9505

AT X - 2.1495 Y = -2.2257 Z = 0.00000

AT X = -2.1495 Y = -2.2257 Z 0 0.00000

AT X = -2.1495 Y = 2.0733 Z = 0.00000

AT X = 2.1495 Y = 2.0733 Z = 0.00000

+X = 4.2164 -X = -4.2164 IY = 4.1402

,X = 4.2926 -X = -4.2926 +y = 4.2926

TRIGA ELEMENTS IN

1 CUBOID

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

2 CUBOID

3 CUBOID

TRIGA ELEMENTS IN

I CUBOID

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

2 CUBOID

3 CBOID

UNIT 12

BOTTOM RIGHT OF 3.38 IN X 3.38 IN OPENING (SCREENED)

3 1 x = 4.1029 -X = -3.9505 "2Y = 3.9505

9 AT X = 2.2257 Y = -2.2257 Z = 0.00000

i0 AT X = 2.2257 Y 2.0733 Z = 0.00000

1i AT X = -2.0733 Y -2.2257 Z = 0.00000

12 AT X -2.0733 Y = 2.0733 Z = 0.00000

2 I +x = 4.2926 -X = -4.1402 -Y = 4.1402

12 1 x = 4.2926 -X = -4.2926 'Y = 4.2926

----- UNIT 13

TOP RIGHT OF 3.38 IN X 3.38 IN OPENING (SCREENED)

3 1 +X 4.1029 -X = -3.9505 +Y = 4.1029

13 AT X 2.2257 Y = 2.2257 Z = 0.00000

14 AT X 2.2257 Y = -2.0733 Z = 0.00000

15 AT X -2.0733 Y = 2.2257 0 = 000000

16 AT X = -2.0733 Y -2.0733 Z = 0.0000

2 1 +0 = 4.2926 -X = -4.1402 +Y = 4.2926

12 1 +X1 4.2926 -X = -4.2926 ±Y = 4.2926
TRIGA - PREF. FLOOD CANISTER

-Y = -4.1029

IS UNIT NUMBER

15 UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -4.2926

-Y - -4.2926

-Y = -4.1029.

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -4.2926

-Y = -8.2926

+Z = 36.703

+Z = 36.703

±Z = 36.703

-Z = -36.703

-0 = -36.703

-Z = -36.703

-Z = -36.703

-Z = -36.703

-Z = -36.703

'2 36.703

,Z = 36.703

+Z = 36.703

-Y = -3.9505

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -4.1402

-Y = -4.2926

Z : 36.703 -Z = -36.703

.2 = 36.703 -Z = -36.)03

1Z - 36.703 -2 = -36.703

MEDIA BIAS
NUM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

REGION

UNIT 14 ----

TRIGA ELEMENTS IN BOTTOM LEFT OF 3.38 IN X 3.38 IN OPENING (SCREENED)

I CUBOID 3 1 +X = 3.9505 -X = -4,1029 +Y = 3.9505

HOLE NUMBER 17 AT X = -2.2257 Y . -2.2257 Z = 0.00000

HOLE NUMBER 18 AT X = -2.2257 Y = 2.0733 Z = 0.00000

HOLE NUMBER 19 AT X = 2.0733 y = -2.2257 Z = 0.0000

HOLE NUMBER+ 20 AT X = 2.0733 Y = 2.0733 Z = 0.00000

2 CUBOID 2 1 +x 4.1402 -X = -4.2926 Y = 4.1402

3 CUBOID 12 1 +X - 4.2926 -X -4.2926 2Y = 4.2926

-Y = -4.1029

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -4.2926

-Y 2 -4.2926

+ 2 36,7039 -2 = -36,703

4Z = 36.703 -z = -36.703

+Z = 36.703 -z = -36.703
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TRIGA ELEMENTS IN TOP LEFT OF 3.38 IN X 3.38

1 CUBOID 3 1 +X = 3.9505

HOLE NUMBER 21 AT X = -2.2257

HOLE NUMBER 22 AT X = -2.2257

HOLE NUMBER 23 AT X = 2.0733

HOLE NUMBER 24 AT X = 2.0733

2 CUBOID 2 1 +X = 4.1402

3 CUBOID 12 1 X'5 4.2926

UNIT 15

IN OPENING (SCREENED)

-X -4.1029 +Y = 4.1029

Y = 2.2257 0 = 0,00000

Y -2.0733 Z = 0.00000

Y = 2.2257 Z = 0.00000

Y -2.0733 Z = 0.00000

-X = -4.2926 +Y = 4.2926

-X -4.2926 +Y = 4.2926

C.
-Y = -3.9505

IS UNIT NUMBEB

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

-Y 5 -4.1402

-Y - -4.2926

.= 36.703 -Z = -36.703

+Z 0 36.703 -Z - -36.7D3

,Z = 36.703 -Z - -36.703

----- UNIT 16

TRIGA BASKET 3.38 IN X 3.38 IN CENTER OPENING (SCREENED)

i CUBOID 3 1 X = 4.0267 -X = -4.0267 ýY - 4.0267 -Y - -4.0267

HOLE NUMBER 25 AT X = -2.1495 Y = 2.1495 Z = 0.00000 I UNIT NUMBE

HOLE NUMBER 26 AT X = -2.1495 Y = -2.1495 Z 0 0.90600 IS UNIT NUMBE

HOLE NUMBER 27 AT X = 2.1495 Y = 2.1495 Z 5 0.00000 IS UNIT NUMBS

HOLE NUMBER 20 AT X = 2.1495 Y = -2.1495 Z 5 0.00000 IS UNIT NUMBE

2 CUBOID 2 1 +x = 4.2164 -X = -4.2164 +Y = 4.2164 -Y . -4.2164

3 CUBOID 12 5 +x = 4.2926 -X = -4.2926 +Y = 4.2926 -Y -4.2926
TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

.R

£R

£R

ER

4Z = 36.703

+Z - 36.703

+2 = 36.703

-Z = -36.703

-Z = -36.703

-Z = -36.703

REGION HUM ID

UNIT 17

HORIZONTAL X-X POISON S

I CUBOID 13

2 CUNOID 14

3 CUBOID 12

CENTER COLUMN OF THREE

I ARRAY NUMBER I

2 CUBOID 2

BEET

I

1

1

W MATER

+X = 3.8227

+X = 4.1402

+X = 4.2926

-X - -3.8227

-X -4.1402

-X = -4.2926

+Y = 0.31750

iY = 0,31750

4.Y = 0.31750

-Y = 0.00000

-Y = 0.01010

-Y = 0,00000

+Z - 34.163

,Z - 34.163

+Z = 36.703

-Z

-Z

-Z

= -34.163

= -34.163

= -38. 702

----- UNIT 20 EXTERNAL TO LATTICE 1 -----

OPENINGS W/ 0.26 IN PLATE (SCREENED)

4X = 4.2926 -X = -4.2926 'Y = 13.907 -Y = -13.

I +X = 5.0038 -X = -5.0030 *Y = I4.618 -Y = -24.

906 +Z = 36.703 -Z = -36.703

618 -Z = 36.703 -Z = -36.703

----- UNIT 21 EXTERNAL TO LATTICE 2

LEFT OUTSIDE COLUMN OF TWO OPENINGS W/ 0.12 IN PLATE (SCREENED)

2 ARRAY NUMBER 2 ÷x = 4.2926 -X = -4.2926 +Y = 9.0487 -Y = -9.0488 +z = 36.703 -Z = -36.703

2 CUBOID 2 1 .X - 4.2926 -X = -4.5974 #Y = 9.3535 -Y = -9.3536 +Z = 36.703 -Z = -36.703

RIGHT OUTSIDE COLUMN OF

I ARRAY NUMBER 3

2 CUBOID 2

----- UNIT 22 EXTERNAL TO LATTICE

TWO OPENINGS W/ 0.12 iN PLATE (SCREENED)

+X = 4.2926 -X = -4.2926 +Y = 9.0487

1 +X = 4.5974 -X = -4.2926 +Y - 9.3535
TRIGA - PREF. FLOOD CANISTER

-Y = -9.0488 +Z = 36.703 -Z = -36.703

-Y = -9.3536 Z - 36.703 -Z S -36.703

MEDIA BIAS
NUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT 30 -----

NAC-LWT TRIGA BASKET (SCREENED)

I CYLINDER 12 1 RADIUS =

HOLE NUMBER 29 AT X =

HOLE NUMBER 30 AT X =

HOLE NUMBER 33 AT X =

2 CYLINDER 2 1 RADIUS =

3 CYLINDER 6 5 RADIUS =

NAC International

17.150

0.00000

-9.2974

9.2974

18.910

33.465

+5

Y

Y

Y

+0

+5

= 36.703

= 0.00000

= 0.00000

= 0.O0000

= 37.338

= 37.338

-Z = -36.703

Z = 0.00000

Z = 0.00000

Z = 0.00000

-Z = -37.336

-Z = -37.336

CENTERLINE IS AT

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

CENTERLINE IS AT

CENTERLINE IS AT

X 5 0.00000

20

21

22

X 5 0.000 0

X - 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000
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4 CYLINDER

5 CYLINDER

6 CYLINDER

I CU0OID

2 1 RADIUS =

8 1 RADIUS =

2 1 RADIUS =

9 1 *x =

36.519

49.223

49.822

49. 822

4Z

-Z

-x

37.338

37.338

37.338

-11822

-Z = -37.338

-Z = -37.338

-Z = -37.338

=Y = 49.822

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

-Y = -49.8222

S

X

X

-4

= 0.00000

= o.o0800

= 0.oo000

= 37.338

y =

y =

-z =

0.00000

O.00000

10.00000

-37.33P

----- UNIT 41

TRIGA FUEL ELEMENT

1 CYLINDER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

4

10

5

2

11

1

11

RADIUS

RADIUS

RADIUS

RADIUS'!

RADIUS

0.28580

1,8224

1.8224

0.8771

0.8771

z

42

19.050

19.050

27.737

27.737

36.703

-Z E -19.050

-Z -19.050

-Z -27.737

-Z -27.737

-Z = -36.703

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

X

X

X

X

X

= 0.0001

= 0.00000

= C.00000

= O.0001

= 0.00000

F
Y
Y

Y

Y

O.00000

0.0000

0.00000

O.00080

0.00000

----- UNIT 45

3.3b IN WIDTH / 0.23 IN THICKNESS DIVIDER CENTER STACK

i CUBOID 2 +X = 4.2926 -x = -4.2926 IY = 0.71120

----- UNIT 46

-Y = 0.00000 Z = 36.703 -Z = -36.703

3.38 IN WIDTH / 0.24 IN THICKNESS DIVIDER OUTSIDE STACK

I CUBOID 2 1 +X = 4.2926 -X = -4.2926 +Y = .60960 -Y = 0.00000
TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

+Z = 36.703 -Z = -36.703

REGION NUR ID

UNIT 50 -----

TRIGA FUEL ELEMENTS

1 CUBOID

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

IN TOP OF 3.38

12 1 +XO

32 AT X

33 AT X

34 AT X

35 AT X

IN X 3.38 IN OPENING

4.2926 -X = -4.2926

2.1495 Y - 2.4154

-2.1495 Y = 2.4154

-2.1495 Y = -1.3389

2.1495 Y = -1.3389

+y

Z =

Z=

Z=

Z=

4.2926

6.00000

0.00000

0.O8000

0.0000

-Y = -4.2920

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

.Z = 36.703

41

41

41

41

-Z = -36.703

----- UNIT 51

TRIGA FUEL E 0EMENTS4 IN BOTTOM OF 3.36 IN X 3.38

I CUBOID 12 1 +X = 4.2926

ROLE NUMBER 36 AT X = 2.1495

HOLE NUMBER 37 AT X - -3.1495

HOLE NUMBER 38 AT X = -2.1495

HOLE NUMBER 39 AT X = 2.1495

N8 0-ENING

-X = -4.2926

Y = -2.4154

Y = -2.4154

Y = 1.3389

Y = 1.3389

+y

Z

Z

= 4.2926

= 0.00000

= 0.0000

= 0.00000

= 0.00000

-Y 0 -4.2926

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

•Z =

41

41

41

41

36.703 -7 = -36.703

TRIGA FUEL ELEMENTS IN

I CUBOID 12

HOLE NUMBER 40

HOLE NUMBER 41

HOLE NUMBER 42

HOLE NUM1BER 43

BOTTOM RIGHT OF 3.38 IN X

1 4X = 2.2926

AT X = 2.4154

AT X = 2.4154

AT X = -1.3389

AT X = -1.3389
TRIGA -

----- UNIT 52

3.38 IN OPENING

-X= -4.2926 +Y = 4.2926

Y -2.4154 Z - 0.00000

Y 1.3389 Z = 0.00000

Y = -2.4154 Z = 0.00000

Y = 1.3389 Z 0.00000
PREP. FLOOD CNISTER

-Y = -4.2926

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

4Z =

41

41

41

41

36.703 -Z = -36.703

MEDIA BIAS
NUM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

TRIGA FUEL ELEMENTS

I CUBOID

HOLE NUMBER

HOLE NUMBER

IN TOP RIGHT OF 3.38 IN X

12 1 4X = 4.2926

44 AT X - 2.4154

45 AT X = 2.4154

3.38

-X

Y

Y

UNIT 53

IN OPENING

= -4.2926 'y = 4.2926

= 2.4154 Z = 0.00000

-1.3389 1 = 0.00000

-Y = -4.2926

00 UNIT NUMBER

15 UNIT NUMBER

-Z = 36.703

41

41

-Z = -36.703
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MOLE NUMBER 46

HOLE NUMBER 47

AT X -1.3389 Y 2.4154 Z = 0.00000 IS UNIT NUMBER 43

AT X = -1.3389 Y -1.3389 0 0.00000 IS UNIT NUMBER 41

I.

----- UNIT 54 -----

TRIGA FUEL ELEMENTS

I CUBOID

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

TRIGA FUEL ELEMENTS

I CUBOID

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

IN BOTTOM LEFT OF 3.38 IN X

12 1 ±X = 4.2926

48 AT X = -2.4154

49 AT X 0 -2.4154

s0 AT X = 1.33E9

10 AT X = 1.3389

3.38

-X=
-y =

y =y=

y

IN OPENING

-4.2926

-2.4154

1.3389

-2.4154

1.3389

,Y = 4.2926

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0,05000

-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

----- UNIT 55 -----

IN TOP LEFT OF 3.38 IN X 3.38 IN OPENING

12 1 ÷X = 4.2926 -X = -4.2926 .Y = 4,2926 -Y = -4.2926

02 AT X = -2.4154 y = 2.4154 Z = 0.00000 IS UNIT NUMB]

53 AT X = -2.4154 Y -1.3389 Z = 0.00000 IS UNiT NUMB]

54 AT X = 1.3389 Y = 2.4154 Z = 0.00000 IS UNIT NUMB]

51 AT X = 1.3389 Y = -1.3389 Z = 0.00000 1S UNIT NUMB]
TRIGA - PREF. FLOOD CANISTER

DIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN ThIS PROBLEM

ER

ER

ER

ER

+Z =

40

41

41

41

36.703 -Z = -36.703

ME]
REGION NUM ID

UNIT 56 -

TRIGA BASKET 3.38

1 CUNO1I D

HOLE NUMBER

HRLE NUMBER

HOLE NUMBER

HOLE NIMBER

2 CUBOID

IN X

12

56

57

58

59

12

3.38 IN CENTER OPENING

+X = 4.2926

AT X = 2.1495

AT X = -2.1495

AT X = -2.1495

AT X = 2.0495

+X = 4.2926

-X = -4.2926

Y = -2.1495

Y = 2.1495

Y = -2.1490

Y = 2.)495

-X = -4.2926

4Y

Z

Z

Z

+Y

= 4.2926

= 0.00000

= 0.00000

= 0.00000

= 0.00000

4.2926

-Y = -4.2926

IS UNIT NUMBER

IS UNMIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -4.2926

+Z = 36.703 -Z = -36.703

41

41

41

41

+Z = 36.703 -Z = -36.703

UNIT 60 EXTERNAL TO LATTICE 11 -----

CENTER COLUMN OF THREE OPENINGS WR 0.28 IN PLATIE

I ARRAY NUMBER i1 +X = 4.2926 -X = -4.2926 ýY = 13.907 -Y = -13.906 Z. = 36.703 -Z

2 CUBOID 2 1 X = 5.0038 -X = -1.0038 'y = 14.618 -Y = -14.618 ]Z = 36.703 -Z

-36.703

-36. 703

----- UNIT 61 EXTERNAL TO LATTICE 12 -----

LEFT OUTSIDE COLUMN OF TWO OPENINGS W/ 0.12 IN PLATE

I ARRAY NUMBER 02 iX 4.2926 -X = -4.2926 ±Y = 9.0487 -Y = -9.0488

2 CUBOID 2 1 +X = 4.2926 -X o -4.5974 +Y = 9.3535 -Y 0 -9.3536

----- UNIT 62 EXTERNAL TO LATTICE 13 -----

RIGHT OUTSIDE COLUMN OF TWO OPENINGS W/ 0.12 IN PLATE

I ARRAY NUMBER 13 '0 4.2926 -X = -4.2926 tY - 9.0487 -Y = -9.0488

2 CUBOID 2 1 +X 4.5974 -X = -4.2926 4Y = 9.3535 -Y = -9.3536
TRIGA - PREF. FLOOD CANISTER

MEDIA BOAS GEOMETRY DESCRIPTION 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

+Z = 36.703 -Z = -36.703

REGION NUM ID

UNIT 70

NAC-LWT TRIGA BASKET

I CYLINDER 12

HOLE NUMBER 60

HOLE NUMBER 61

HOLE NIMBER 62

2 CYLINDER 2

1 RADIUS = 17.150

AT X = 0.00000

AT X = -9.2974

AT X = 9.2974

1 RADIUS = 18.910

+Z = 36.703

Y = O.00008

Y = 0.O0000

Y = 0.00000

+Z = 37.338

-Z - -36.703

Z = 0.00000

Z = 0.00000

Z = 0. 00000

-Z = -37.338

CENTERLINE IS AT

IS UNIT NUMBER

IS UNIT NUMBER

1S UNIT NUMBER

CENTERLINE IS AT

X = 0.00000

60

61

62

X = 0.00000

Y = 0.00000

Y = 0.O000O
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3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

"7 CUBOID

2

8

2

8

l

I

]

I

1

RADIUS -

RADIUS =

RADIUS =

RADIUS =

+X =

33.46S

36.519

49.223

49.822

49.822

*Z

+2 =

+2 =

-R =

37.338

37. 338

37. 335

37.338

-49.822

-Z - -37.338

-Z = -37.338

-2 = -37.338

-Z = -37.338

-Y = 49.822

CENTERLINE IS AT X

CENTERLINE IS AT X

CENTERLINE IS AT X

CENTERLINE IS AT X

-Y = -49.822 *z

0. 00000

0.00000

0.00000

O.00000

37 .338

Y

Y

Y

Y

-Z

0.010001

0.O000O

= 0,00000

3.00000

=-37.332

UNIT 80

SIMPLIFIED LID STRUCTURE NAC-LWT

I CYLINDER 2 1 RADIUS =

2 CYLINDER 8 1 RADIUS =

3 CUBOID 8 1 +X =

36.519

49.822

49.822

*Z

-X

14.135

14.135

-49.822

-Z = -14.135

-Z -14.135

+Y 49.822

CENTERLINE IS AT X

CENTERLINE IS AT X

-Y = -49.822 +Z

0.0000

0.00000

14.135

Y

Y

-Z

0.00000

0.00000

-14.135

SIMPLIFIED CASK

I CYLINDER

2 CYLINDER

3 CYLINDER

4 CUDOID

DOTTOM STRUCTURE NAC-LWT

6 1 RADIUS = 26.353

2 1 RADIUS = 36.619

8 1 RADIUS = 49.822

0 1 +X = 49.822
TRIGA

UNIT 81 -----

*Z = 3.8100 -Z -3.8100

+Z = 13.970 -Z = -12.700

-Z = 13.970 -Z = -12.700

-X = -49.022 +Y = 49.822
- PREF. FLOOD CANISTER

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

-Y = -49.822 +z= 13.970

Y

Y

0.00000

0.00000

0.00000

-12. 700

MEDIA BIAS
NUM IDREGI ON

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

.... .U T EGLOBAL - .......
--- 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 = -49.822 +Z = 214.96 -Z = -213.36
TRIGA - PREP. FLOOD CAISTER

UNIT ORIENTATION DESCRIPTION EOR ARRAY S

1, X COLUMN 1 TO I LEFT TO RIGHT Y RUN 1 TO 7 BOTTOM TO TOPZ LAYER

17

17

16

io

UNIT ORIENTATION DESCRIPTION FOR ARRAY 2

0 LAYER 1, X COLUMN 1 TO I LEFT TO RIGHT Y ROW 1 TO 4 BOTTOM TO TOP

12

6

17

13

Z LAYER

14

17

15

Z LAYER

5S

45

17

UNIT ORIENTATION DESCRIPTION FOR ARRAY 3

1, X COLUMN 1 TO I LEFT TO RIGH4T Y ROW I TO 4 BOTTOM TO TOP

TRIGA - PREP. FLOOD CANISTER

UNIT ORIENTATION DESCRIPTION FOR ARRAY 11

I, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW S TO 7 BOTTOM TO TOP
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56

1"7

45

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

46

17

53R

UNIT ORIENTATION DESCRIPTION FOR ARRAY 13

Z LAYER 1, X COLUMN 1 TO I LEFT TO RIGHT Y ROW i TO 4 BOTTOM TO TOP

54

46

11

55
TRIGA - PREF. FLOOD CANISTER

UNIT ORIENTATION DESCRIPTION FOR ARRAY 20

Z LAYER 1, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW I TO I BOTTOM TO TOP

0

81Z LAYER

30
Z LAYER

70
Z LAYER

70
Z LAYER

70
Z LAYER

30
Z LAYER

80

2,

3,

4,

5,

6,,

3,

X COLUMN

X COLUMN

X COLUMN

X COLUMN

X COLUMN

X COLUMN

1 TO

I TO

1 TO

I TO

I TO

I TO

UNIT

5

6

ii

12

13

I4

15

16

17

+ LEFT TO RIGHT Y ROW I TO I BOTTII

I LEFT TO RIGHT Y ROW 1 TO I BOTTOI

I LEFT TO RIGHT Y ROW I TO 1 BOTTIS

I LEVFT TO RIGHT Y ROW I TO : BOTTO!

I LEFT TO RIGHT Y ROW I TO 1 BOTTO

1 LEFT, TO RIGHT Y ROW I TO 1 BOTTO

TRIGA - PREF. FLOOD CANISTER
VOLUMES FOR THOSE UNITS UTILIZED

GEOMETRY
REIGON REGION VOLUME

I I 9.77686E.00 CM'+3

2 2 3.87746E,02 CM' 3
3 3 1.81270E+02 CM'-3
4 4 3.52668E+01 CM''3

5 1 1.98601*02 CM''3

1 6 4.48202E+02 CM*3

7 3.84173E,02 CM''3

I 8 .55106"71E03 CM•'3
2 .9 4.59145E0*2 CM'3
3 10 1.90382E+02 CM'V3

1 1i 1.51067E+03 CM*'3
2 12 4.59145E402 CM -3
3 i3 1.90382E602 CM-43

1 14 1.51067E+03 CM-3
2 15 4.59145E*02 CM:43

3 16 1.90382E+02 CM''3

1 17 -. 51067E+03 CM*'3
2 18 4.59145E:02 CM'-3

3 19 1.90302E 02 CM'-3

1 20 1.51067E+03 CM''3
2 21 4.59145E+02 CM**3
3 22 1.90382E+02 CMN,3

1 23 1.51067E+03 CM''3
2 24 4.59145E+02 CM**3
3 25 1.90382E+02 CM'3

1 26 1.510670E+03 CM-3
2 27 4.59145E+02 CM''3
3 28 1.90382E+02 CM*'3

1 29 1.65856E+02 CM''3

TO TOP

TO TOP

TO TOP

TO TOP

TO TOP

TO TOP

IN THIS PROBLEM

CUMULATIVE
VOLUME

9.77686E+00 CM*3
3.97523E,02 CM''3
5.78793E+02 CM''3
6.14060E,02 CM**3
8.12561E+02 CM .3

4.49202E+02 CM*3

3.84173Ei02 CM''3

4.760910±03 CM"3
5.22006E*03 CM *3
5.41044E,03 CMR*3

4.76091E.03 CMN*3
5.22006E+03 CM''3
5.41044E003 CM''3

4.760W1E003 CM**3
5.22006E+03 CM**3
5.41044E+03 CM* '3

4.76091E+03 CM**3
5.22006E403 CM''3
5.41044E+03 CM'-3

4.76091E+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 CM''3

4.76091E+03 CM''3
5.220060+03 CM''3
5.41044E+03 CM*3

1.65856E,02 CM*3
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2 30
3 31

SURROUNDING GEOMETRY VOLUMES

20 1 32
2 33

SURROUNDING GEOMETRY VOLUMES

22 1 34
2 35

SURROUNDING GEOMETRY VOLUMES

22 1 36
2 37

30 1 38
2 39
3 40
4 41
5 42
6 43
7 44

41 1 45
2 46
3 47
4 48
5 49

43 1 55

46 1 53

50 1 52

5i 1 53

52 1 54

53 1 55

54 1 56

55 1 57

56 1 58
2 59

SURROUNDING GEOMETRY VOLUMES

60 1 60
2 6i

SURROUNDING GEOMETRY VOLUMES

61 1 62
2 63

SURROUNDING GEOMETRY VOLUMES

62 1 64
2 65

70 2 66
2 67
3 68
4 69
5 I0
6 71
7 72

80 1 73
2 74
3 75

81 1 76
2 77
3 78
4 79

SURROUNDING GEOMETRY VOLUMES

82 1 80

1.37754E+01 CM -3
2.04593E+01 CM*3

- GEOMETRY REGION

1.75279E+04 CM- 3
3.94895E,03 CM''3

- GEOMETRY REGION

1.!405!E04 CM' 3
5.02729E.02 CM-'3

- GEOMETRY REGION

1.14051E6+4 CM''3
6.02729E102 CM-'3

2.19355E,04 CM-'3
3.60653E+04 CG "3

1.78831E+05 CM''3
3.01461E+04 CM''3

2.55540DE05 CM*:3
2.39278E+04 CM '3
1.59118E605 CM-'3

9.77686E+00 CM''3
3.87746E+02 CM ::3
1.81270E602 CM '3
3.526686*3] CM-3
5.98501E+02 CM-'3

4.48202E+02 CM0-3

3.84173E+02 CM-'3

2.16019E+03 CMI-3

2.16019E+03 CMG'3

2.16019E+03 CM''3

2.16019E+03 CM''3

2.16019E+03 CM*-3

2.16019E+03 CM'*3

2.16019E+03 CM*÷3
0.00000E+00 CM*'3

- GEOMETRY REGION

1.752796±04 CM''3

3.948956403 CM*'3

- GEOMETRY REGION

1.14051E+04 CM''3
8.02729E+02 CM-'3

- GEOMETRY REGION

1.14051E+04 CM''3
8.02729E602 CM1'3

2.193535E04 C.--'3
1.60653E+04 C M :3
1.78831E+05 CM '3
5.05461E+04 CM0'3
2.55540E+05 CM''3
1.39278E604 CM''3

I.59118E605 0 M''3

1.18444E605 CM'-3
1.02013E605 CM÷'3
6.02374E404 CM-'3

1.66245E604 CM+'3
9.57276E604 CW*''3
9.56237E+04 CM -3
5.08278E404 CM-'3

- GEOMETRY REGION

4.25278E606 CM'*3

1.79631E602 CM"'3
2.00090E602 CM''3

32 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.75279E604 CM0-3
2.14768E+04 CM'-3

34 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.140516E04 CM1'3
1.22079E604 CM''3

36 1- AN ARRAY PLACEMENT BOUNDARY REGION

1.14051E+04 CM'-3
-. 22079E+04 CM''3

6.7820!E+04 CM'-3
.30934E604 CM''3

2.62724E605 CM :3
3.12870E+05 CM '3
5.68410E+05 CM''3
3.82338E+05 CM'*3
7.41456E+05 CMN'3

9.77686E+00 CM'3
3.97523E602 CM''3
5.78793E+02 CM''3
6.14060E+02 CM''3
8.12561E602 CM '3

4.48202E+02 CM'-3

3,84173E+02 CM''3

5.41044E603 CM'-3

5.41044E+03 CM-3

5.41044E+03 CM''3

5,41044E603 CMN'3

5.41044E+03 CM'13

5.41044E+03 CM'-3

5.41044E403 CM''3
5.41044E,03 CM''3

60 CS AN ARRAY PLACEMENT BOUNDARY REGION

1.732796+04 CM-*3
2.14768E004 CM''3

62 IS AN ARRAY PLACEMENT BOUNDARY REGION

1,1405!E+04 CM''3
1.22079E604 CM''3

64 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.14051L+04 CM''3
1.22079E+04 CM''3

6.782861+04 CM'-3
6.38934E+04 CM043
2.62724E605 CMN,3

3.128706+05 CM' '3
5.68410E+05 CM''3
5.923386+05 CM'-3
7.414566-05 CM'*3

1.18444E+05 CM-'3
,.20456E:05 CM':3
2.80694E605 CM' 3

1.66245E604 CM''3
1.12352E+05 C14'3
2.07978E+05 CM''3
2.64806E+05 CM''3

80 IS AN ARRAY PLACEMENT BOUNDARY REGION

4.25278E+06 CM''3

UNIT USES REGION

1 36 1

3
4
5

5 4 2

6 4 1

MIXTURE

4

29

2

2

TOTAL VOLUME

5.475046+02 CM4'3
2.17130E604 CM**3
1.01511F+04 CM''3
1.9749 4E03 CM''3
1.1616E+04 CM''3

1.79201E+03 CM-'3

1.53669E+03 CM''3
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10 2 1
2
3

11 2 1
2
3

12 2 1
2
3

33 2 1
2
3

14 2 1
2
3

15 2 1
2
3

16 2 1

17 20 1

2
3

2 0 2 1

21 2 1

2

22 2 1

30 2 1

3

41 84 1

2

5

45 6 1

46 6, 1

10 3 1

51 3 1

52 3 1

53 3 1

54 3 1

55 3 1

56 3 1

3.02133E603 CM*:3
9.18290E6 02 CV'.3
3.80764E402 ON"'3

3.02133E603 C1'13
9.18290E.02 CMO"3
3.80764E6.2 CM "3

3.02133E603 CMV'3
9.18290E,02 CM* 3
3.80764E*02 CM''3

3.02133E603 CM''3
9.18290E602 CM-'3
3.60764E602 CM''3

3.02133E603 CM83
9.18290E+02 CM''3
3.80764E602 CM''3

3.02133E+03 CM*'3
9.18290E+02 C08'3
3.80764E+02 CM-'3

3.02133E+03 CM'-3

9.18290E602 CM":3
3.80764E*02 CM''3

3.317116.03 CM**3
2.75506E*02 CM*'3
4.091856±02 CM0*3

3.50558E604 CM*3
7.89790E+03 CM0-3

2.28103E6.4 CM''3
1.60546E603 CM0-3

2.28103E+04 cM**3
1.61546E603 CM0'3

4.38710P0,4 CM**3
3.21306E.,04 CM':3
3.576610,05 CM*'3
1.0029211,05 CM**3
5.11080R 05 CM M3
2.785551+04 C3 3

3.182360+05 CMH3

8.21256E*02 CM- 3
3.257067E04 C014'3
1.522676+04 CM,'3
2.96242E+03 CM'3
1.667416-04 CM _3

2.6892!E+03 CM-'3

2.30504E603 CME3

6.480586E03 CM( 3

6.480586+03 CM'-3

6.48058E603 CM143

6.48058E+03 CM0 3

6.48058E603 CM'3

6.480586E03 CM0÷3

6.480580+03 CM0¶3
l.001000E10 CM0"3

5.25837E+04 CM*'3
1.18469E604 CM''3

3.42154E604 CM''3
2.40819E603 CM''3

3.42154E604 CM-3
2.408196.03 CM-3

6. 58065E+04 CM-32
4.81959*+04 CM0-3
5.36492E605 CM''3
1.50431E605 CM."3
7.66620E+05 CM ÷3
4.17833E604 CM*÷3
4.77353E+05 CM0 3

1.18444E+05 CM*3
1.02013E+05 CM0'3
6.02374E+04 (C4 3

1.66245E604 CM*43
9.57276E(04 CM''3
9.56257E404 CM 3
5.68278E-04 C31, 3

4.25278E+06 CM'-3

(

60

61

62

70

80

81

82

2

3

2

1
2

2
3
4
5
6

2
3

1
2

43

12
2
6
2

8
2

0

2

2
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TOTAL MIXTURE VOLUMES

MIXTURE TOTAL VOLUME MIASI (C)
I 2.17138E:04 CM*i3 I.263NE+0

R.6232BE 05 CM-3 S. L.ES6

2.1 1453E+04 CM3 ..lIOELE*04
4 1.36876E+03 CM-13 E. e U(EE03

2.53779Et04 CM-3 E.2213JE+04
. 9.I0777Et05 CMI-3 L.IC3-,ISES07

2 2.38799+E06 CM-3 2.38-I6E-14
S I.Il161E+04 CM"3 3. S0:62E+04

2L 3.257-7E404 CM'-3 1.89!07E+I5
II l.66741E+04 CM-3 4.45219E+04
12 1.58116E+05 CM*3 i.57827E-15
13 3.31711E+03 CM 3 2.57176E+04
14 2.75508E'02 CM-3 2.1189iE203

BIASING INFORMATION

A DEFAULT WEIGHT OF 0.300 WILL BE USED FOR ALL BIAS ID'S.

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

........ 0.03200 MINUTES WERE USED PROCESSING DATA. ........

VOLUME FRPACTION OF FISSILE MATERIAL IN THE COREI 1.27645E-02

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
,X= 4.98221E+01 -X=-4.9822BE401 4Y= 4.98221E+SI -Y=-4.98221E+OG +Z= 2.14960E.02 -Z=-2.13360E.02

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNED OFF

REND MESSAGE NUMBER K5-i05 WARNING, ONLY 777 INDEPENDENT STARTING POSITIONS WERE GENERATED. .....

223 ADDITIONAL STARTING POINTS WERE PICKED FROM THE INITAL DISTRIBUTION.

1.79800 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 1.83467 MINUTES.
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TRIGA - PREF. FLOOD CANISTER

GENERATION
GENERATION K-EFFECTIVE

] 9.0407 (-I01l
2 8.72359E-01

KENO MESSAGE NUMBER K5-132
3 0.77401-l01
4 5.96040L-01
5 E.93147E-01
6 0. 75i29E-01

q 9.12265E-01
9 9.075101-01
9 8.90475-0 1

10 9.09255E-01
11 5.085150-01
12 5.925!90-01
13 E.79348E-01
14 8.80056E-0I
15 8.85894E-01
16 9.194100-0C
17 8.84402E-0-1
9B 0.05021E-01
I9 9.745(3E-0-
20 9.41390-01
21 E.39R56E-0I
22 0.851'00E-I0
23 5.818933-11
24 0.74230E-0-
25 9.222f6E-0-
26 .985436E-02
21 9.89171E-01
28 -.. 0662E-0-
20 E.93443E-0C
30 &.87394E-01
31 9.42163E-0I
32 9.44103E-CI
33 F.96528E-01
34 £.04464C-01
35 8.62652E-4I
30 8.90804E-01
37 8.91865E-01
38 9.29874E-01
39 9.12129E-RI
40 8.9530"1E-01
41 8.84003K-0I
42 9.10453E-01
43 8.98455E~01
44 9.07561E-01
45 8.945830-01
46 8.81784E-01
47 8.5398E-00 1
48 9.24237E-01
49 0.8471IE-01
50 9.05456E-01
51 9.030710-01
52 8.59549E-50
53 8.898460-01
54 8.44593E-01
05 9.157330.-01
50 8.91]37F-ý2
57 8.94424E-01
58 9.17595E-01
59 9.14172E-0-
60 9.49549E-0-
61 9.66389E-01
62 9.04482E-01
63 8.96045E-01
64 9.08880E-01
65 8.84092E-01
66 9.07860E-Cl
07 0.81999E-(1
68 9.59277E-01
69 9.03907E-01
70 9.89709E-I0

71 9.29087E-01
72 9.12439E-01
73 9.21470E-0i

KENC MESSAGE NUMBER K5-132
74 1.95459E-01
75 8.78585E-01
76 9.28979E-0-
77 9.39995E-01
78 9.44460E-01
79 9.28185 7-01
80 9.24221E-01
51 9.03422E-01
92 8.94376E-01
83 9.04437E-01
84 9.30003E-01
85 8.01359E-01
86 8.06321E-0-
97 8.88946E-01
88 8.74919E-01
89 8.84182E-00
90 9.51887E-01
91 9.10704E-01
92 9.55197E-01
93 9.04253E-01
94 9.29614E-01
95 9.23929E-01

NAC International

ELAPSED TIME
MINUTES

1.979175--00

1. ý1 0 3 +00
WARNING. ONLY

1. q60E3E+00
2.0;C2(i.1100
3.04<17E+00
2.0.107E+00

;":?5 (3E+00

2 29E.SOE500
2.00,00100

-37517E+00
2.421S3E+00
;.462. 5.E40

'.!0283E*00
-. 54013F+00

'919'00E00

2 (19C5F1+00
.6570E.+ 00
.6995;0E00

Z.74053E+00
'.738213E,00
2.824001*00
2.861i7 00
2.9051.7E000
2.94400,+00
2.98333F+00
3.024ý50E+00
3.064035+00
3.10417E+00
'.14450E+00
3.18300E+00

.222 ý3C 00

302t3-+00
.340 3E500
379(7E÷00
41917E+00

3.459 0E+90
-. 49907E+00

-1.000E.00

3 .57933E+00
0.620 05+00
0.659809+00

3.69917E+00
3.7405-0+00
3.77953E+00
3.8200E+ 00
3.86133E+00
3.90067E+00
3.94267E+00
3.9865760+0

4.027131+00
4.0663C3100
4.1206753+01
4.147930+00

4.10717.E+00
4.22750+,00
4.26683E:00
4.30433E500
4.34550E+00
4.38767E000
4.42883E000
4.47100E+00
4.51117E 00
4.55233E000
4.59367E000
4.63300E+00
4.67500E100
4.71533E+00
4 .75567E+00
4.79500E+00

WARNING.... ONLY
4.83433E+00
4.874(7E+00
4.91483E-00
4.95333E+00
4.990010+00
5.027500E00
5.06683F400
5.10533E 3 00
5.-4283E+00
5.12172E+00

5.22250E400
5.2618 3E+00
5. 30300D0E +
5.34417E000
5. 38267E 00
5.42383E + 00
5. 4 6417E+ 00
5. 50350E+00
5.54283F+ 00
5. 531'1 E 00
5.6621 670+00
5. 66193+0.0

AVERAGE
F-EFFEQTIVE
1.00010E4,00
.. O000051- +00

973 INDEPENE"DENT
8.7740H-C01
9.567201-Il
5.500(25-01

8.0542 E-01
I. 957960:-SI

0.535F25-01
L.935139-03

.'•' 33F-0I

5 -90 98E-01
O.95. 8E-0l

6.9 4959E-0

P., !4717E-01
. 940290-01

S.-3466E-01
S'. E27E-01
9. 006"4E-01
9 9.503E-01

f . 9-51E-01
b.98562Er-0]0 .,84'-9E-01

& .97937E-01
0.9760I1-01

C.'7729E-01
8.975010-Il
8.9 72070-01
F ,.9757F-0 3
9.00268E-01
9.001489-01
9.00282E-01
E. 90 425-0C
.991 5321-01

0.00025E-01
9..9764E-01

1.0011 8 -01
8.9 .91E-01

.099158]-01

0.900530:-Il

.991919F-01
9.&00003E-02
8.99877F-01
B.'94661-0C
0. 9[4525-C1
a.990125-Cl
0.967095-0C
2.98849K-01
89.9u9361-0 I
8, 981 48E-01
8.979589-01
8.969321:-I0
8,07279F:-0C
0.1175655:-SI

a.971155-01
8.974810-Cl
8.97774E-0C
8.986661-0C
8.99814Z-0C
8.998925-C3
C.9996501-01
8.998145-0C
8.995640-Cl
8.99694r-01
8.99422E-01
9.00328E-00
9.00382E-01
9.00225E-01
9.00629E-00
9.00797E-02
9.01089-01

999 INDEPENDENT
9.01010E-01
9.00703E-0I
9.01081E-01
9.01600E-01
9.021640-01
9.02502E-01
9.02780E-01
9.02709E-01
9.02683E-02
9.02705E-02
9.03039E-0-
9.02777E-03
9.02581E-05
9.02420E-01
9.02101E-01
9.01695E-01
9.02463E-01
9.02555E-0i
9.03140E-01
9.03153E-0I
9.03440E-01
9.03660E-0I

AVG K-EFF MATRIX
DEVIATION K-EFFECTIVE

0.0000E 00 0 .O000E:+00
C.(00100EO0 0.00000E00

FISSION POINTS WERE GENERATEOID
0.00000F+f0 0.00000E.00
P.51951-03 C.00000E,00
5.701'9E-0 00.00000E+00
5.34401E-03 O.00O0OS00
f.776(14E-C- 0.00000E400
0.195574E-0 • .00000F+0

..50•E00 0 .O009009:.l0
4.973005-02 0.00000E.00
4.1339E-0 0,00000.C00
4.104-5E-0+ 0.00000K+00

4.06737E-03 0.00000r+00
4.9083 E-03 S.000001+00
-. 64,2 E-03 0.000O0.FlI
3.33301 E-93 03000:OOE00
3.634015-0 00,00002E+U0
3.4459,2E-0 0.00000r+00
5.747O.000003+00
5.94029E-03 0,00000E+00

.44E-05 C 0.000300+00
5.400905-03 0.O00900F+00
5.Z10071-09 0.000OOE+00

5.09'5'F-03 09.0000F+00
4.'-.I20E-0 O.OI000CE+0
4. 0016O-09 0.000001"00
4 . I GA5 -07 0.00000E00
4 2.4 103 0.00000F+004.271621E-03 0.00000E÷00

4.515- 0 .0000.C00
4.27970-0 0. 0000E+ 00

.4040(5E-0: 0.00000E+00
4.25H4P0' O.II00000E+O0
4.12503E-0 0 I.00000E100
4.15752E-00 0.O0000t+00
4.03340E-05 O.000OOEOL00

926E-03 01 00000E9+00
+.90 722E-0 0.00000E,00
2.U81477E-05. O.O0000E +00

1 5 I0E-0 O.0000O+00
.6421819-1+ O.00000.+00

3.55999t-0 0.000005+00
472 24E-0 O.O0000E00
3907E-0- 0.0000•11+00

3.311E-00 7 0.000000+00
.260 86E-03 .000000 E00
.34A80E-0-3 D.000000E÷00

7.32975L-03 0.O0000F.+00
26E405E-03 O.0000000E0

3 .2007iE-03 0.00000E+00
3.i3589E-03 O.0000E I00
3.17i9E:-03 0.000C00E00
3.14'90'-03 0.00000E+00
3.22220F-03 0.090005Z+00

.17983F1-03 0.00000EO00

.. 2240E-03 0.S0000+000
3.06556E-03 l.OIOC0E+00
3.03246F-03 O.OC000E+00
2.99314E-03 0.00000Z,00
7.073 5E-03 0.00000E,00
3.23173--03 0.00000E,00
3.17857E-03 0.00000E-00
3.134(6E-03 0.IOCIIE+-00
3.108f6(E-03 0.00000E+00
3.04752E-03 C.00000+l00
3.002,3E-03 0.00000E+00
2.96829E-03 l.OOIOOE00
3.06042E-03 0.00000E 00
3.01487E-03 C.00000E 00
2.97435F-03 .l0000E+l00
2.95861E-03 0.O0000ES+00
2.92091E-03 0.00000E+00
2.89416E-03 0.000100E00

FISSION POINTS WERE GENERATED
2.85476E-03 0.O0000E+00
2.83209E-03 0.00000.E00
2.81902E-03 0.00000.E00
2.82916E-03 0.O00000E+0
2.84808E-03 l.00000.E00
2.93109E-03 0.00000E+00
2.80839E-03 0.0000OE100
2,77203E-03 0.00000E 00
2.73977E-013 0.9010E÷00
2.70502E-03 0.00000E+00
2.69327E-03 l.0000-E+00
2.67342E-03 0.0000E+G0
2.64865E-03 0..00000l+00
2.62222E-03 0.00000E+00
2.01120E-03 0.00000E+O0
2.58922E-03 0.01000lE+0
2.62191E-03 0.00000E0+0
2.59394E-03 0.00000E+00
2.63080E-03 0.103000+00
2.60176E-03 l.00000+E00
2.58935E-03 0.O00000EO00
2.57010E-03 O.90000E 00

MATRIX K-EFF
DEVIATION

0.0000E,1O
0.00000E*00

0.00000t:400
0.00000t.00
0.000001+00
0.00000:+00
0.00000E+00
O.O0000E00,Oc
0.00000Ki 00
0.00000r,+0
0.00000L+00
0.00D1OOP00
0.00000. C00
0.00000E+00
0. 00000E+00
0.100000+00
C. 0000C+00
0.000001+00

.010000E+00
0.,00000.00
0.00000E+00
0.00000E+ 00

.100000+E00
0.00000F+00
0.00000E+00
0. 0000CE+00
0.00000E+00
0.00000F+00
0.000010•00
0.009015 00
C.000005+00
0.O0000cO00
C. 00000E+00
0.00000E.00
0.00000E+00
0.00000EC00
0.001000+00
I.00000E+00
0.00000E+00
0.00000E100
0.00000E , 00
0.00000E+00
0.00000E+00
0.0OOOOF000
0.0l000E+00
0.00001E+00
0C.0000E+00
0.00000+100
I.00000E 00
0.,00000Eý00
0.00000E+00
0. 00000E+00
0.0000E+00
0.000000E+00
0.010000E00
0.000000-00,
0.00000E+00
0.00000E900
0.00000E+00
0.00000E+00
0.O0000E+00
0.00000E+00
0.00000E+00
0.O0000E+00
9.00000E+00
0.00000+E00
0.00000E000
0.O0000E 00
I. 00000E.,00
I. 00000E0+ 00
0.00000E400
0.00000E+00
0.00000E400

0.00000EI00
0.00000E.00

0.O0000E+00
0.00000E+00
0.00000E+00
0.000010E00

0.00000E+00O.O0000Eý00
0.000000E00
1.0010100E00
0.00000E+00
0.O0000E5+00
0.O00000+00

0.0000E0+ 00
C.O0000E00+I

0.00000E+00
0.00000F 00
0.00000E400
0.O00000E00
).O0000E400

0.00000E O0

'(ii

6.6.5-56



NAC-LWT Cask SAR November 2007
Revision 38

96 9.4 )6 F- 01 5.70217E,00 0.24 7 757- 2.540 :0f 0. 00000+09 0.0000OO0
97 8. 9777491 -01 5.742E04.Z00 '. 0" 72 .- 01 2.52(!2F 000*-+0 0.0000079.00
98 9.470V 01- O2 5.70;2474I00 9.0-74E- 01 2.4745444E- 0. 00000to00 0. 00000+00
99 9 E.! -00 1 . 9217,00 9. 07 'F- 07 2 . 44 ,,77 (1 . 20000(F+00 0.00000F400

100 9. 0090 K- 01 E., ( I E0 I00 9. " 79F0 2.442•F: . 0000 00 0.0000000
1i01 F. 17-0! 0 5.4c7 37>00 9. 0772-51 2.4192(4-C 0. 000007-00 .O000004.O0
002 9. 0 5. -7339+00 5.04o7 ,-00 2.41740-0 0. 00000+5C0 0.000(00>+00
103 9. 4 E- 01 q F7 D72o0 -',44j (0.50(:;200 0. 000404EI00
104 7 .+ 74- 0 . O00704.+00 0 04425E-0] 2. 4 55l.I C- .(001.0[E00 4.0000.OE÷0e0 a +'a0:0-01 7 .0 4.0' -. 040'- 2 4502 0. 0000EOFQ 0.000o0Ei001 06 a. , ' 07 '-01 ,0(70 . O17 0 0f004-00 0. 000002>00
1C7 9. .....0 ;0 0 0 (7777*0 0 0 0.04 0000G7 .00 0.000004 00
c00 94 7E- 01 7 7 04.00 9. 04040- 01 2 44047-0, 0. 00004G.00 O. 000004. 00

1 09 9 .42970 F-00 4, 1 ( 40 OE (401 0054.OC'00 0.000000.E00
800 8 10 ;E-01 0 .0 570 00 S.. 04EF-03 2. 10 O0 0.000000 0. 000004.00

.CC 4 £• -0,+,C0('0-' 904 7 0-00 .OO00070 0.00000*E00
12 ' 4474 01 6S 4Et! 0 .04(4 r-01 .277,4-' 0. 00000El00 0.000004+00
103 9. E0-01 6. 47907400 9.041492-04 2. £ 0204-40 0 00000.+00 0. 00000. O 0

114 E .747(--01 f,. 417 79.00 9.0>901-1 2.0 F. - 0 0.00004+00 0.00000E00
722f4-01 '. 4 0+00 F.0>44 0- 0. 00;C04+00 0.OOOOO.00

116 .942E-0i C, '441 7000 1 0.44 0-01 2. 301 0- 0.05400£4440 0.0000OEI0
117 S . 7-0' 1 4074700 E 004e92-01 24. r'-0 0 00+04000+C0 0.00000O400
109 0 8,701-01 6. 5 7.00 01CE 0 .270114 0 0 0CC00E-C0 0.000004.00
1 4 -01 07.2, '-00 e.0- 2. 17 -- 0.000004.00 0.000004E00
120 E'.';54044-01 E. 4f150i+.00 9. 0' 24F-00 +. 7.34C4-f 0.00000i• O 0.00000E00

421 E, 77E- 001 0.70 47E+00 9. 0U2+44-01 2. 202644-0 0. 0000 0+Go 0.00000E+00
122 .15,,-01 .74 (00+0( 9. 02 74.0 264 E-0 6 00000. 00ED 0.0000000

272- 01 4. I 07>0.4 7 - 024H+ 7-O 2. 2",71-F 0.00000F4+00 0.00000E400
124 E . EA494 CE-01 (. 82717.+00 . 02'1774'- 01 2. 2/29E-003 0. 00000E+ S.000.0E 00
12' i.07 !E-71 ( . 400 9. 0;,14E-01 2 .247CQE-0O 0. 005044.00 0.00000E400
12 .04-00 6.9150E+00 .044E01 2,204109E-0. 4 0. 000004.00 0. 000000+0
127 S. 0474 E-01 6. 49'-E+400 + 0,49.-01 2, 2247 CE- 0 0.00000+00 0. 00000.+00
128 9.20-0E01-01' 6.4 732+00 I01 2+7109E-40ý 0. 000004.00 0.00000E400
129 9.2E7 7E-01 7. 0r20E7 00 9024-4- 0.0000+00 0. 00000400
130 9 -.- ,-O1 7 7.048002+00 9, 03.4 E-01 2 .197040+- 0.(0004-00 0.OOOOOE 00
131 7 '0112E-00 7.14 0 2E00 9 0,00 c*9E-01 2 4. 1E 41--0 0 . 000OOF,+00 0.000OE+00
132 9 7 4?4E- 7 7. 1[ '3E4+00 9,0'4GE-0 2. 70 0 0. 000000.00 0.000004.00
133 8 .957071-01 7. 32,0E+00 9.0297-01 2. 1 0 0. 0000+00 0. 00000.O00
134 9 .,447740-0 7. 2+0040+00 0. 0277E-01 2. -O72-0 0. 0000+E+00 0.000004.00
735 g <0474E- 01 7.,277£*00 +7 00 442-01 2. 4 94 01 0 004000+00 O. 00000400136 9 119444 01 7.51+ -4*00 0 03294-601 2. 1 1 -," 0F0O 1*OOE00 0.000002.00
137 9. 2445E-0± 7. +52E7E700 0.0:+459E-01 2.1 14E-O 0 9 0,00004.;00 0.1000040EO0
138 9. ý.07 01E- 7.0ti2 49400 .0 f7E9- 01 2.1(7564-O 0 000004+00 0. 000004+00
139 11 01 7. 43234*.00 +036f01F-01 2.0920 0E-O1 O.OO000F00 0.00000F.+ 00
140 L. 764r0-01 7.47-2670E1U 9 0.040 01 2 .9 2-0 000040.00 O. 00000E+OO
141 e. 9092-01 _I. 41477.E00 9. 00292K-01 2.07557-03 0,000002+00 0. 00040000

0'42 E. C 545VE-01 7.5005032*00 9.02 64E-01 2 .44476-0 0 000007.00 0. 0000014±+00
'(43 ', ( -01 j6.r094-000.0l 9. 0 .01E- 01 2. - 0,0000.00 0.900000E00104744 01 7.01(500.00 9 10,7104E-01 2.044740- 02 0 . 00960E 00 0. 000004. 00f 5 24. -01 7.0(`' 7 E+00 9. 007 4 01 2.031704 0. 0 0000'4+0 0.000004*0

145 .240--01 7.7170000 9.02041701 2.414 -0 0.000007.00 0.00000E0O0
14 7370 1 7.7"7131400 9. 0204F- 01 2. 01 F.7--02 0.000007:. 00 0. 00000÷,00

D1O244-07 7.27£0+0409 9 002 .- 10 20. 01107 -O OOOOOO+00 O. 000004+00
149 27L 21 0,07 E.4634+00 9.0 24 F-4 1 . 902 1- 03 0 000004*00 0 0.0000000

is .79(005-01 7 .09i777F+00 9.0022[E-01 1.9f6474 -02 .0.0000000 O,000000Ei00
151 . 07,444-01 I . -913F300 9.02044f:-O) . 9725 2-0> 0. 00000E40 0 0.000001+00
152 64 6 97-01 7.9(0504.00 9.02274e-01 1 .*770-40 0. 000004.00 0,00004 00
153 9 G 900-1 0 6 .00003-+00 9.0225(.4-01 I '44+4 0 0 9 000004"00 0.0000051.00
154 1 7 44 -07 .0434 34,+00 9.0294971-07 1 " -4170 0- O 0. 000004*00 0.800004.00
055 .746774 E-07 8. 004377400 9.024444-014 0 0 00004*00 0. 000004+00
056 '. 043972 !,5-'-O 0¼ B 7. -3Fi05 9.0244, ,--9 - 005000+0 0 C. 00000i0
157 8.607941-O] 8.1446500400 9.0212-1E01 7F -0- 0.00000E+00 0.000004.+00

58 8. 74 744-07 8..(20-83400 9.02007 -01 7 ."3 0.070010.+ 00 0. 00090+00
159 8 .5440-00 8. 245_ IE 0 9.01704-0i I . 944+4-02 0. 00000 00 0.O00004O+00
160 8 .6724 E-0 80. 297E400 9.01486E 01 1 .9441'("-03 0.00004+00 0. O00000. 00
161 8.0 "4347- 0 .930.32*00 9.0134)E t 2 03 9 00004÷00 0.000004.00
162 8 . 8f03, ( 01 0. "794:32E 000 9.00249- 01 I . PM:( 03 0. 00000+00 0. 000000:+G00
063 9 .49q07-0 7.7 4.54.O+00 9.015324:-0] 9 E- 03 0. 000071., 00 0. 000004, CO
144 8. 999-07 7. 4 044741 00 9.01 5134-01 0.92,4I -03 0. O0000 00 0.090000:+00
765 0 . B 4"1272-01 8.494174+00 9.0144OL-01 I . 917`24-03 0. 00000 O00 0.00000E,00
166 8. 6 23,-401 8.435334*00 9.01224-H01 1. 97f0- 03 0. 000007 O00 0. 000102+00
167 8 .777ý7,E-01 8.77 ,50E400 9.017 091-01 ] .91064E-03 0. 000004* 00 0. 00000400
768 8 7617!E-0 0.618674± 00 9.009594-0l 1 . 90S0-E403 0. 0004OE00 0. 00000400
169 8 58494- 01 80.76034+00 9. 007054- .0 1 9717,c5-03 0. 0000019E00 0.00000+00070 9.1687 E-08 . 7001 77+00 9.008014.-0 I . 9(' 164 O-03 0. 000004.00 0. 0000t00
371 8. 9224 E01 8. 74 7 33E+00 9. 00744E-01 7.6' E 6E-03 I. 000004'00 U. 0O0000+C00
772 8 .8880-E401 .74 1674 00 9.00674E-01 I . 64, 3 000004.00 0. 00000440
073 9. 0

7
40',E-01 0.02700400 9.007134-01 E /7069c-03 0 000004,00 0.000004+0

174 9. 0939(-01 0 0.4 40504*00 9.007640-01 + .1,6047E-03 0. 0100004,00 0.000004O00
175 9.371724-01 8.4E9403400 9.009774-01 1. (B0.0980-03 0. 000004+04 0. 0001024O0
776 9.370220-00 7. 30 17•00 9.011644-01 2 748604-03 0. 00000+00 0.00000+O00
177 8 . 904019- 03 0.977334* 00 9.0 7 1234"-0] I . 053144-03 O. 00080 00 0.o00000E+O
178 9.4803714-00 9.0110834:00 9.0139-0Ol 0 . 872040-03 0. O0000+00 0. 0000001 n0
179 9.813074-00 9.055334 00 9.018434-07 ! .90'75-0-3 0.000004+00 0.080000+O0
100 9.234104-01 9.094677+00 9.019644-07 I .. .944. -03 0.O00000E+0 0.00000F++00
191 0.0698504-01 9.736834*00 9.01779E-07 1 .17244-03 0.I000004+00 0.00000+00
1B2 9. 328864-01 9.179834+00 9.019521-01 1 . i-464012-03 0.O00004E00 0.000004O*0
783 8.400844-01 9.22200E+00 9.016544-01 I .907489-03 0.000004 00 0.000004* 00
784 9.234434-01 9.260500400 9.017744ý-01 1 .00744-03 O.000004 00 0.000004.00
195 8.799174-0I 9.300674*+00 9.016544-01 I e'4104-03 0.00000E4 *00 0.00000+O00
186 9.411420-01 9.341004+ 00 9. 018694-01 1 .1 '5964-03 0.000004*00 0 . 00000+ 00
087 8.742474-01 9,302170+00 9.O 7204-07 0.791-58-03 0. 00090+00 0.100000FD0
188 8. 97477E-01 9.422504+00 9.01697E-01 I. 7B024-03 0.O00004O00 0.000000+00
189 9.4580 0- - 07 1 9.461034+00 9.019334-00 1.0 84244-03 0.000004400 0.00000E+00
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096 9.179724-01 9.746502400 9.02003E-01 1.829924-03 0.O00004E 00 0.O0000E 00
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1.38542L-03

1.348822-03

1.23241E-03
1 .3431E-03

1.32809E-03

1.'27520-03

1-404321-03

1.32824E-03

6.3391E-03
0.32154E-03
4,3262-03

1.3611-03

1.31886F-03
1.31606-03
1.31457E-03

1.32932-03

-12750E-03

4.3019 - 03
*.325601-03

.32952-3
I.30189r-03

i.i062-03

+ 31450E-03
.21626-03

30703-03
1.30939E-03
1.315111-03
.. 322211-03
1.30881E-03
-. 3082E-03

1.30737E-03
1.303234-03

.230057E-03
1.28861E-03
1.295467-03
1.27216E-03
1.28679E-03
I.28632E-03
1.267491-03
1.28490E-03
1.269314-03
0.27894E-03

1.276621-03
1.274798-03
2.272161-02
0.269561-03
1.267631-03
2.265471-03
1.213491-03
2.267900-03
7.26958E-03
2.266800-03
2.256951-03
2 .271671-03

0.000001+01
0.500 0 01±00
0.00000E100
0.00000E+ 00O.OGOOOTEO0

0.005000600
0.00000*.00
0.000000±00
0.000001±00
0.00000E00
0.O0000* 00

0.0000087.00
0.000001400
O.500000. 00
0,00000E0050.600001±OO
O.O00000000

0.000001.000. 000 0 G00
0.000000±00
0.OOOOOE÷OO

0.00000E+00
0.000000±00
O.O00OOO.OO
0.00000E+00
0.00000E+00

0.0000017+00
0. 00 00 001-' 00
0.0OO0O+0
O.O0000 0+ 00
O.00000E+O0
0.000000+00
0.00 000E +00
O.000000*00

0.00000OE+00
0. 00 00 0000
0.000000.000. OO0000E+O0
0.0000D0E0 00
0.0OOOOEOO
O.OO0OOEO00

0.000001*00
0. 00 000E 00
O.OOOOOEOO
0.00000E+00
O.O0000+O00
0.00000E+0l
0.00000E7±00

0.000001+000. 000 0 00 00

0.000001±00

OOOOOOE•+OO

0.000001+O0O.O0OOOEO00
0,OOOOOE0OO
0.OOO00E+O8

0.00000E+00
0.00000E+000,0OOOOEO0O

O.00000O+OO

0.000000+000. 00 00 0 00
O.00001E+OO
0.000001,ý00
0.000000+00
0.00000E+00
O.0000OE +00

0.000001*00
O.O10001O00O.OOOOOE+O0

0.00000+0*0
0.0000014000.0000E00+O
0.00000E+00
0.00 000E00
0.00000E+00
0.00001E+00O.O000E + 0O

0. 00000+E00
0.00000E+00
0. 00OOOEOO
0.00000Eý00
0.O00000000
0.00000E4000.0000OE÷00

0.000001+00

0. 0000O0E÷00
0.000001+00

0.000001*00
0.000001±001.0000017* 05

0.001000.+00
0.000000+00O.OOOOOE+OO0

0.00000E+00
0.00001,+00
0.00080E0+00O.O000E O00
0.001000+00
0.00000E+00
0.0 00000±00

1.00000E+00O.O0000E+ 00
0.000001+00
0.OO01000+*00

0.00000E'Y00

0. 0000C0E00

1. 000001' 00

0.000001+00

0.00000E100
0.000000 00

0.O0000E*00
0.006001E+00O.O0000E.+O0
O.O0000E+00O
0.000001+00
0.0000017*00

0.00000E-00
O.OOD000E00
0.00001E+00
0.00000Y*00
O.000001+00
0.600001+00
O.00000E+00
0.000001- 000.000001+00

0.00000E 000. 0000 00± 00

0.600OOE+4O0
0.00000E+00
O.000001+O0
0.000001E00
0.000002+00
0. 00000*E+O0
0.000001-100

0.000001+00
O.00001E+00
O.O0000E+O0

0. 001000100
0.000061.00
0.0000OE+00

0. 00 0001*O00
0.000004E00
0.0000 0000
0.O00000E00
0.00000*+00
0.000001100
0.0l0000+00
0.000001*00

0.08000E+00
0.000000"+00
0.00000E401
0.00000E+00

0.O00000E00
0.O000O1O+0

0O.O0000E7+00
0.500001+00
0.00000*+00
0.60000O+00
0. 00000+ ,00

0.0000010E+O
0.O05000E+00
O.O 0000E+00

0.000000+00
0. 0000E000
0.0000OO+00
0 .000001* 00

0.000000+00
0.00500E+00

0.000001±00
0.00001E+00
0.000OOE+00

O.O000E O00
0.00001E+0
01.000001+00
0.000001+00
0.00080E+00
1.00000O±00
0.600001+00
0.O00000E+00
O.O00000+00
O.O00000+EO
0.0000*OEO0

O. 00001E+00

0.000001+000.000001±00

O.O000E+O00
0.00001E+00
0.00000E+00
O.00000E+O0
0.000001+00

0.0050 00+ 00
0.000001*00
0.00000E+00
0.00000±E00
0.00000E+00
0.000001E00

O.O0000E+001.000001 +00

0.00000E+00
O.00001E+0

0.000000;+00
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399
400
401
402
403

KENO MESSAGE

£.14630E-01
.09073F-S0
1.. 2264 -01

0.98030£-i0
-12665 -01

NUMBER K5-123

1.79469E+01 9.0193EE-:0 1.26907E-03 O.0OOOOE0+0 O.00O00F.0i0
1.79889E.01 9.0i954E-Si 0 .26 00E-53 0.00000E00 0.00000E+00
1.80312E+01 9.U20800-_0 I2,6910E-03 0.00000ES00 0.00000EI00
1.80713.E01 9,0207O0-0] 1.62697E-03 0.000006.00 0.00000Fr55
1.81159E601 9.02096E-01 1.26'08E-03 O.00000E 00 O,DOObFO+cO

EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF' GENERATIONS.

I.

0
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TRIGA - PREF. FLOOD CANISTER

LIFETIME = 4.684118-05 OR - 1.44136E-07 GENERATION TIME = 1.71707E-05 OR - 5.28871E-08
NU BAR = 2.42239Et00 OR - 1.20609E-05 AVERAGE FISSION GROUP = 2.15384E,01 + OR - 5.20178E-03

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION = 2.4998-0] + OR - 9.088788-04

NO, OF INITIAL
GENERATIONS AVERAGE

SKIPPED K-EFFECTIVE
67 PER CENT

DEVIATION CONFIDENCE INTERVAL

3

6

10
11

12
17
22
27
32
37
42
47
52
57
62
67
72
77
82
87
92
97

102
107
1 12
117

122
127
132
137
112
147
152
157
162
1 67

172
177
182
18 7
192
197
1 02
207
212
21 7
222
227
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
367
372
377
382
387
392
397

0.90216
(1.90217
0.90220
0.90226
0. 90224
0. 70223
0.90226
0.90224
C.90222
C.90225
(.90241
C.90224
0.90239
0.90224
0. 90240
0.90234
0.90256
0.90266
0.90289
0.90248
C.90261
0 .90237
o .90221
0. 92195
0.90201
0.90179
0.90159
0.90145
0. 901 1
0.90135
0.90154
0.90177
0.90191
0.90163
0.903141
0.90152
0,90176
0,90199
0C .90204

0.90266
0.90279
0.90314
0.90205
6.90221
0,90242
0.90236
0,90217
0 .90184
0.90156
0.90162
0.9;152
0.90215
0.90255
0.90262
0.90250
0.90281
0.90256
0.90247
0.9033G
0.90381
0.90333
0.90326
0.90265
0.90326
0.90318
0,90319
0.90284
0.90213
0.90190
c.90140
0.90216
0.90156
0.90098
0.90225
0, 902 56
0.90252
0.90300
0.90134
0.90248
0.09975
0.89996
0.89778
0.69821
0.900]0
0.89882
0.90631
0.92235

i OR - 0.00126
OR - 0.08127

i OR - 0.00127
" OR - 0.00127
+ OR - 0.0012a
" OR - 0.00128

OR - 0.00128
OR - 0.00128
OR - 0.00129
OR - 0.00129
OR - 0.00330
OR - 0.00130

+ OR - 0.00121
+ OR - 0.00122
, OR - 0.00133
* OR - 0.00135
+ 0 - 0.00136

OR - 0.00137
+ OR - 0.00138

OR - 0.00138
OR - 0.00129

+ OR - 0.00140
+ OR - 0.00141

OR - 0.00142
OR - 0.00144

+ OR - 0.00144
04O - 0.00146

+ 00 - 0.00148
* OR - 0.00149
+ OR - 0.00150
+ OR - 0.00152
i OR - 0.001'2

OR - 0.00104
OR - 0.00115

+ OR - 0.00117
O - 0.00100
OR - 0.00iC2

4 OR - 0.00104
-1 00 - 000016
* OR - 0.00167
+ OR - 0.00160
+ 08 - 0.00170

OR - 0.00172
* OR - 0.00170
4 OR - 0.00170
* OR - 0.00172

O OR - 0.00176
OR - 0.00179
OR - 0.00182
OR - 0.00186
O* - 0.50169

+ OR - 0.00192
OR - 0.00194

+ OR - 0.00196
+ OR - 0.00201
* OR - 0.00!07

OR - 0.00211
i OR - 0.00214
+ OR - 0.00214
* OR - 0.00220
* OR - 0.00225
4 OR - 0.00228

OR - 0.00234
* OR - 0.0024,

.OR - 0.00246
OR - 0.00252
0 08 - 0.00261

+ 00 - 0.00266
4 OR - 0.00269
, OR - 0.00278

01O - 0.00209
OR - 0.00304
OR - 0.00318

* OR - 0.00322
+ OR - 0.00327
+ OR - 0.00350
4O - 0.00369
+ OR - 0.003a6
+ OR - 0.00394
+ OF - 0.00411
* O - 0.00455

OR - 0.00466
+ OR - 0.00529
+ OR - 0.00646
+ OP - 0.00785
" OR - 0.01076
+ OR - 0.00903

0,90089 TO 0.90342
0.90001 TO 0.90344
0.90093 TO 0.90347
0.90009 TO 0.90354
0.90096 TO 0.9
0.90095 TO 0.90350
0.900:7 TO 0.90354
0.90095 TO 0.90`L2
0.-0093 TO 0.90'51
5.90096 TO 0.90354
0.90111 T0 0.903
0.90094 TO 0.90954
0.90108 TO 0.97
0.90092 TO 0.9035C
0.90107 TO 0.910-73
0.90100 TO 0.90 69
0.90120 TO 0.90391
0.90129 TO 0.90403
0.90151 TO 0.90427
0.90111 TO 0.9086
0.90122 TO 0.90401
0.90097 TO 0.90377
0.90080 TO 0.50362
0.00053 TO 0.9 0337
0.90007 TO 0.9034-
0.900-5 TO O.£0'24
0.90013 TO 0.9021(5
0.89997 TO 0.90293
0.899C2 TO 0.90203
0.09905 TO 0.90265
0.90002 TO 0.90205
0.90025 TO 0.90230

0.90038 TO 0.90345
0.90007 TO 0.90318
0.99983 TO 0.90298
0.09993 TO 0.90312
0.90014 TO 0.90328
0.90039 TO 0.903C3
0.90038 TO 0.90372
0.90099 TO 0.90433
0.90110 TO 0.10447
0.90144 TO 0.90404
0.,90103 TO 0.90407
0.90052 TO 0.90391
0.90072 TO 0.90412
0.90064 TO 0.90408
0.90041 TO 0.90393
0.90005 TO 0.90303
0.89974 TO 0.90328
0.89977 TO 0.90348
0.99963 TO 0.90:342
0.90023 TO 0.90407
0.90061 TO 0.90449
0.90066 TO 0.90459
0.90049 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 0.90601
0.90100 TO 0.90559
0.90097 TO 0.90554
0.90031 TO 0.90498
0.90085 TO 0.90567
0.90073 TO 0.90564
0.90067 TO 0.90571
0.90022 TO 0.90545
0.8994) TO 0.90479
0.89921 TO 0.90459
0.199062 TO 0.90418
0.89927 TO 0.90505
0.89852 TO 0.90460
0.89780 TO 0.90416
0.89903 TO 0.90547
0.89929 TO 0.90583
0.09902 TO 0.90603
0.89931 TO 0.90669
0.89746 TO 0.90520
0,89854 TO 0.90641
0.89564 TO 0.90385
0.09041 TO 0.90452
0.89313 TO 0.90244
0.89292 TO 0.90350
0.89364 TO 0.90655
0.89097 TO 0.90666
0.89055 TO 0.91708
0.91332 TO 0.93137

95 PER CENT
CONFIDENCE INTERVAL

0.89963 TO 0.90469
0.09964 TO 0.90471
0.99900 TO 0.90474
0..0972 TO 0.90481
0.69900 TO 0.90479
0.P9997 TO 0.90479
0.9999 TO 0.90482
0.89967 TO 0,90481
0.69901 TO 0.90480
0.50967 TO 0.90483
0. 9000 TO 0.90001

0.F9994 TO 0.90484
0 .9077 TO 0.90b02
0.99 61 TO 0.90460
0. 9!73 TO 0.90506
0.o6965 TO 0.90'04
0.999b4 TO 0.90027
0.09992 TO 0.90540
090(13 TO 0.90964
0OJ973 TO 0,96124
0.60993 TO 0.90140
0. 99',7 TO 0.90117
O.89939 TO 0.90504
0.89910 TO 0.90480
O0.9013 TO 0.90489
0.00991 TO 0.90468
O. 907 TO 0.90451
0.80949 TO 0.90441
0.P9812 TO 0.90410
0.89039 TO 0.90436
0.9F'0 TO 0.q0457
0.9973 TO 0.90482
0.90984 TO 0.90499
0.P8992 TO 0.90474
0.,9626 TO 0.90456
0.89923 TO 0.90471
0.89952 TO 0.90900

.0,9171 TO 0.90526
0.09972 TO 0.50536
0.09932 TO 0.90(100
0.09942 TO 0.90015
0.99974 TO 0.90654
0.99940 TO 0.90E30
0.99882 TO 0.90561
0.ý9902 TO 0.90582
0. 9892 TO 0.900,80
0.85966 TO 0.90969
0 (9026 TO 0.90'41
0.89793 TO 0.90020
0.00791 TO 0.90533
0.74 TO 0.90533
0.E9032 TO 0.90598
O4•9868 TO 0.90643
0,10070 TO 0.90654
0.0'848 TO 0.90653
0.90867 TO 0.90694
0. 0834 TO 0.90679
0.99820 TO 0.90675
0.89902 TO 0.90758
0.89941 TO 0.90821
0.89882 TO 0.90784
0.89869 TO 0.90782
0.09797 TO 0.90732
0.89844 TO 0.90808
0.89827 TO 0.90809
0.89814 TO 0.90824
0.89761 TO 0.90806
0.89681 TO 0.90744
0.89652 TO 0.90727
0.89584 TO 0.90695
0.89638 TO 0.90794
0.89548 TO 0.90764
0.89462 TO 0.90734
0.89581 TO 0.90869
0.89602 TO 0.90910
0.89552 TO 0.90953
0.89562 TO 0.91038
0.89362 TO 0.90907
0.89461 TO 0.91035
0.89154 TO 0.90796
0.89085 TO 0.90907
0.88847 TO 0.90710
0.88762 TO 0.90879
0.88718 TO 0.91301
0.88313 TO 0.91411
0.89478 TO 0.92784
0.90429 TO 0.94040

99 PER CENT NUMBER OF
CONFIDENCE INTERVAL HISTORIES

0. F086 TO 0.90f95
0 .9 37 TO 0.90198

0.19838 TO 0.90601
0.99945 TO 0.90(08
0 .- 941 TO 0.90606
098039 TO 0.90E06
0.9941 TO 0.90(10
0.89E38 TO 0.90009
0. 983C TO 0.90£00
0 .9037 TO 0.90012
0.906(0 TO 0.80C32
0.09£34 TO 0.90(14
0. 0(46 TO 0.90(33
0.09929 TO 0.90E20
0.99e,0 TO 0.900t40
0.99930 TO 0.90039
0.99048 TO 0,90063
0.t9985 TO 0.90(77
0.98906 TO 0.90'02
0.F9835 TO 0.90660
0.09843 TO 0.90E80
0.99817 TO 0,90C58
1.99797 TO 0.90(45
0.9708 TO 0.90622
0.99769 TO 0.901.33
0.89747 TO 0.90012
0.99721 TO 0.90f97
0.89701 TO 0.90589
0.&9664 TO 0.90959
0.99685 TO 0.90806
0.99699 TO 0.90(08
0.9720 TO 0.90C34
0.&9730 TO 0.90652
0.59696 TO 0.90028
0.99668 TO 0.90(13
0.99674 TO 0.90631
0.99690 TO 0.90662
0."9707 TO 0.90690
0.09706 TO 0.90702
0.E9765 TO 0.90767
0.89774 TO 0.90783
0.99804 TO 0.90824
0.09768 TO 0.90802
0.99712 TO 0.90731
0.99732 TO 0.90752
0.89720 TO 0.90752
0.09690 TO 0.90745
0,89648 TO 0.90720
0.89010 TO 0.90701
0.89605 TO 0.90719
0.99584 '10 0.9072i
0.89640 TO 0.90790
C.89674 TO 0.90837
0.89674 TO 0.90850
0.89646 TO 0.90854
0.89660 TO 0.90900
0,89623 TO 0.90890
0.89606 TO 0.90888
0.89607 TO 0.90972
0.89721 TO 0.91041
0.89657 TO 0.91010
0.09641 TO 0.91010
0.89563 TO 0.90966
0.89603 TO 0.91049
U.89582 TO 0.91055
0.89562 TO 0.91076
0.69500 TO 0.91068
0.89416 TO 0.91010
0.89384 TO 0.90996
0.89306 TO 0.90973
0.89349 TO 0.91083
0.89244 TO 0.91068
0.89144 TO 0.91052
0.89259 TO 0.91191
0.89275 TO 0.91237
0,89201 TO 0.93303
0.89193 TO 0.91407
0.889;6 TO 0.91293
0.89067 TO 0.91429
0.88743 TO 0.91206
0.66630 TO 0.91362
0.88381 TO 0.91176
0.88233 TO 0.91409
0.88072 TO 0.91947
0.87528 TO 0.92236
0.87402 TO 0.93861
0.09527 TO 0.94943

400000
-99000
398000
397000
"96000
35000
34000

353000

'q2000
391000
386000
381000
3r76000
371000
56000
6000

356000
`31000
26000

21000
296000
291000
286000
281000
276000

2711OO0
; 66000

"01000
296000
251000
246000
281000
236000
231000
226000
221000
216000
251000
25600
201000
246000

241000

231000
226000
221000
216000
211000
206000
200000
196000
191000
106000
0812000
176000
171000
166000
161000
196000
151000

846000
141000
136000
131000
126000
121000
116000
018000
106000
101000

96000
91000
86000
81000
76000
71000
66000
60000

56000
31000
46000
410100
36000
31000
26000

20000
16000
110000

6000
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TRIER - PREP. FLOOD CANISTER

PLOT OF AVERAGE K<-EFFECTIVE BY GENERATION RUNE.

THE LINE REPRESENTS K-EFF = 0.9022 * OR - ES0013 W EIGH OCCU RS FOR 402 GENERATIONS R ON.
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TRIGA - PREF. FLOOD CANISTER

PLOT OF AVERAGE N- EFFECTIVE BY GENERATION SKIPPED.
THE LINE REPRESENTS K-EFF = 0. 9022 1 OR - 0.0013 W1ICH OCCURS FOR 3 GENERATIONS SKIPPED.
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TRIGA - PREP. FLOOD CANISTER

GROUP FISSION UNIT REGION FISSIONS PERCENT
FRACTION DEVIATION

1 0.0006 b.25117E-04 1,6403

2 0.0027 2.44675E-03 0.4783

3 0.0035 3.19630E-03 0.4015

4 0.0021 1.92481E-03 0.4747

5 0.0030 2.69630E-03 0.3626

6 0.0043 3.839311-03 0.2702

7 0.0050 4.47319E-03 0.2301

8 0.0051 4.63561Z-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 0.2645

14 0.0302 2.72559E-02 0.2485

15 0.0060 5.41042E-03 0.3571

16 0.0041 3.66570E-03 0.4459

17 0.0061 5.52764E-03 0.6393

18 0.0082 7.42696E-03 0.6274

19 0.0100 8.99048E-03 0.4909

20 0.0399 3.59549E-02 0.3201

21 0.0206 1.86152E-02 1.4835

22 0.0468 4.22116E-02 0.4027)

2k 0.1284 1.15860E-01 0.2645

24 0.1p77 1.69342E-01 0.2533

25 0.1396 1.25961E-01 0.2961

26 0.1566 1.41266E-01 0.3219

27 0.0562 5.06990E-02 0.5058

SYSTEM TOTAL = 9.02158E-01 0.1402

ELAPSED TIME 18.11267 MINUTES

PANICI NUMBER= 676267006D12

ABSORPTIONS PERCENT
DEVIATION

1.09426E-03 1.6064

3.09180E-03 0.4792

2.24915E-03 0.3565

1.29146E-03 0.4038

2.488101-03 0.3219

7.50637E-03 0.3222

1.51095E-02 0.3541

1.37660E-02 0.3414

1.66960E-02 0.2673

4.04688E-02 0.2976

7.29025E-02 0.2655

4.99995E-02 0.2607

5.75641E-02 0.2679

6.73208E-02 0.2565

2.80413E-02 0.4811

1.58181E-02 0.5886

9.31682E-03 0.6235

9.20261E-03 0.6153

1.44742E-02 0.6135

4.76949E-02 0.3671

1.85951E-02 0.4952

3.79346E-02 0.4197

9.92091E-02 0.2428

1.33525E-01 0.2296

9.5881HE-02 0.2492

1.04837E-01 0.2740

3.50944E-02 0.4716

1.00117E,00 0.0449

SKIPPING 3 GENERATIONS

LEAKAGE PERCENT
DEVIATION

0.00000E+00 0.0000

0.00000E+00 0.0000

0.000001E00 0.0000

0.00000E+00 0.0000

0.50000+E00 0.0000

0.050001+00 5.0000

0.00000El00 0.0000

0.00000E+00 0.0000

O500001E+00 0.0000

0.00000E+00 0.0000

0.00000E,00 0.0000

0.000001+00 0.0000

0.00000E+00 0.0000

0.00000E.00 0.0000

0.00000E+00 0.0000

0.000OOE+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.000001E00 0.0000

0.00000F.00 0.0000

0.00001E+00 0.0000

0.00O01E+00 0.0000

5.00000+E00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000Eý00 0.0000

0.00001E+00 0.0000

NAC International 6.6.5-71



NAC-LWT Cask SAR
Revision 38
14R]GA - PREF. FLOOD CANISTER

November 2007

0.0E63 TO 0.8444
0.0444 TO 0.0525
0.0E225 TO 0.0007
0.0(07 TO 0.0088
0.0808 TO 0.7069
0.0876 TO 0.e850
0.0050 TO 0.0932
0.093; TO 0.9013
0.901' TO 0.0094
0.9094 TO 0.9975
0.9175 TO 0.9257
0.9557 TO 0.9338
0.9338 TO 0.4419
0.9419 TO 0.9500E
0.9!;00 TO 0.9582
0.9582 TO 0.9663
0.9063 TO 0.9744
0.9744 TO 0.9825

0038&3 TO 0,0444
0.0444 TO 0.0525
0.0525 TO 0.8607
0.07 TO 0.0608
0.0008 TO 0.07E9
0.0709 TO 0.0850
0.8050 TO 0.&932
0.0432 TO 0.9013
0.9013 TO 0.9094
0.9094 TO 0. 4175
0.9175 TO 0.9257
0.9257 TO 0.9330
0.9538 TO 0.5419
0.94!9 TO 0.9500
0.0500 TO 0.4082
0.0582 TO 0.9663
0.9063 TO 0.9744
0.9744 TO 0.9825

8.0363 TO 0.8444.
0.0444 TO 0.8525
0.9525 TO 0.8607
0.8607 TO 0.8688
0.M68 TO 0.8769
0.0•79 TO 0.8850
0.0850 TO 0.B932
0.0932 TO 0.9013
.08013 TO 0.9094

0.£094 TO 0.9170
0.0175 TO 0.9257
0.4257 TO 0.9338
8.0338 TO 0.9419
0.4419 TO 0.9500
0.4580 TO 0.9582
0.9582 TO 0.9663
0.5063 TO 0.9744
0.0744 TO 0.9825

T28IGA - PREF. FLOOD

0.8363 TO 0.8444
0.8444 TO 0.8525
0.9520 TO 0.8607
0.4007 TO 0.8680
0.0688 TO 0.8769
0.4769 TO 0.8850
0.9850 TO 0.8932
0.0932 TO 5.9013
0.9033 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 0.4744
0.9744 TO 0.9825

FREQUENCY FOR GENERATIONS 4 TO 403

FREQUENCY FOR GENERATIONS 104 TO 483

FREQUENCY FOR GENERATIONS 284 TO 483

FREQUENCY FOR GENERATIONS 304 TO 403

'0

CONGRATULATOONS! TYO HAVE SUCCESSFULLY TRAVERSED 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
TRICA BENCHMARK CORE 132
27GROUPNDF4 LATTICECELL

SFUEL ELEMENT - FUEL
U-235 1 0.0 3.682E-4 297. END
U-238 1 0.0 1.463E-3 297. END
ZR 1 0.0 3.502E-2 297. END
H I 0.0 5.7700-2 297. END
*FUEL ELEMENT / FOLLOWER - CLAD, FUEL FOLLOWER SEPERATOR
SS304 2 1.0 297.0 END

MODERATOR
920 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
SGRAPHITE CORE REFLECTOR, FUEL ELEMENT REFLECTORS

C 6 DEN-1.6 1.0 297.0 END
'FUEL FOLLOWER - FUEL,
U-235 7 0.0 3.758E-4 297. END
U-238 7 0.0 0.494E-3 297. END
ZR 7 0.0 3.492E-2 297. END

7 0.0 5.762E-2 297. END
' 5OISON IN FUEL FOLLOWER AND A7R FOLLOWER
B4C H DEN=2.48 1.0 297, END
'MATERIAL FOR PELLET - CLAD GAP, VOID AND TRANSIENT AIR ROD
H20 9 DEN'I.OE-20 1.0 297, END
'MATERIAL FOR TIPS OF STEEL FUEL ELEMENT
.20 I0 j.0 297. END
'MA.TERIAL FOR TIPS OF SOURCE ELEMENT
H20 ii 1.0 297. END
END COMP
'LATTICE CELL CARD IGNORES ZIRC ROD IN MUDDLE - SUBSTITUTES FUEL MATRIX
TRIANGPITCH 3.9775 3.6449 1 3 3.75412 2 3.65202 9 END
MORE DATA
RES=7 CYLINDER 1.69545 DAN(7)=5.57216E-01
END MORE
TRIGA BENCHMARK CORE 132
READ PARAIO TME=I)00.S GEN=403 NPG=1000 RUN=YES PLT=NO
END PARAM
READ GEOM
UNIT 1
COM 'TRIGA FUEL ELEMENT'
CYLINDER 5 1 0.3175 2P19.05
CYLINDER 1 1 1.8225 2P19.05
CYLINDER 6 0 1.0225 +27.888 -27.864
CYLINDER 9 1 1.0263 -27.888 -27.864
CYLINDER 2 1 1.0770 2P30.64
CYLINDER 10 1 1.0771 2P36.03
UNIT 2
COM-'TRIGA FUEL FOLLOWER'
CYLINDER 5 a 0.3175 2P19.05
CYLINDER 7 1 1.6650 2P19.05
CYLINDER 9 1 1.660 +19.6850 -19.0500
CYLINDER 2 1 1.6650 .20.9550 -21.5900
CYLINDER 8 3 1.6650 *59.0550 -2 .5900
CYLINDER 9 1 1.6650 .59.3725 -21.5900
CYLINDER 2 2 1.6650 60.6424 -21.5900
CYLINDER 9 1 1.G955 +69.1250 -36.8300
CYLINDER 2 1 !.7463 +73,0250 -38.1000
UNIT 3
COM='TRIGA TRANSIENT AIR ROD + TUBE'
CYLINDER 9 1 1.-164 2PI6.05

CYLINDER 9 1 1,5164 +19.6850 -19.0500
CYLINDER 4 1 1.5164 '20.9550 -21.5900
CYLINDER 8 1 1. 194 •59.0550 -21.b900
CYLINDER 9 1 1.5164 S59.3725 -21.5900
CYLINDER 4 1 1.5164 ÷60,6424 -21.5900
CYLINDER 9 , 1.51,4 +69.1250 -36.8300
CYLINDER 4 1 .5875 +73.0250 -38.1000
CYLINDER 3 1 1.6000 +73.0250 -38.1000
CYLINDER 4 1 1.9000 +73.0250 -38.1000
UNIT 4
COM='SOiIRCE ROD'
CYLINDER 9 1 1.9293 127.HHH -27.994
CYLINDER 4 1 1.8771 2P30.64
CYLINDER 1 1 i1.8771 2P36.03
UNIT 5
COM='WATER FOR EMPTY LOCATIONS'
CYLINDER 3 1 .8771 2P36.03
GLOBAL UNIT I0
COM='ACTIVE CORE CONFIGURATION'
CYLINDER 3 1 22.06 73.025 -30.10
'RING A
ROLE 1 0.0000 0.0000 0.0000

RING B
HOLE 1 3.5109 2.0270 0.0000
IODLE 1 0.0000 4.0540 0.0000

HOLE 1 -3.5109 2.0270 0.0000
HOLE 1 -3.5109 -2.0270 0.0000
IOLE 1 0.0000 -4.0540 0.0000
HOLE 1 3.5109 -2.0270 0.0000
IRING C
HOLE 2 7.9810 0.0000 0.0000
HOLE 1 6.9107 3.9905 0.0000
HOLE 1 3.9905 6.9117 0.0000
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HOLE 1 0.0000 7.9o10 0.0000
HOLE ] -3.!905 F.9117 0.0000
HOLE 1 -6.9117 3.9905 0.0000
HOLE -7.9810 0.0000 0.0000
HOL 1 -6.91!7 -3.9905 0.0000
HOLE 1 -3.9905 -6.9117 0.0000
HOLE 1 0.0000 -7.9810 0.0000
HOLE 0 3.9905 -6.9817 0.0000

HOLTE 1 6.91i7 -3.9905 0,0000
0,0 N

ROLE 1 11.7566 2.0730 O.0000
HOLE 1 00.3386 5.9690 0.0000
HOLE 1 7.6736 9.1450 0.0000
HOLE 1 4.0830 0i.2181 0.0000
HOLE 2 0.0000 10.9380 0.0000
HOLE 1 -4.0830 11 .2181 0.0000
HOLE i -7.6736 9.1450 0.0000
BOLE 1 -10.3386 5.9690 0.0000
HOLE 1 -11.7566 2.0730 0.0000
HOLE 1 -10.7566 -2.0730 0.0000
HOLE 0 -10.3386 -5.9690 0.0000
HOLE 1 -7.6736 -9.1450 0.0000
HOLE 1 -4.0830 -11.2181 0.0000
HOLE 2 0.0000 -00.9380 0.0000
HOLE 1 4.0830 -11.2181 0.0000
HOLE 1 7.6736 -9.1450 0.0000
HOLE 1 10_3306 -5.9690 0.0000

TIOLE 1 11]7566 -2.0730 0.0000
RING E

HOLE 5 05.9160 0.0000 0.0000
HOLE 1. 15.3137 4.1094 0.0000
HOLE b 13.7837 7.9580 0.0000
HOE 5 11.2543 01 .2543 0.0000
HOLE 5 7.9580 13.1837 0,0000

TOLE 5 4.1194 15.3737 0.0000
HOLE 5 0.0000 15.9160 0.0000
HOLE 4 -4.1194 15.`737 0,0000
HOLE 5 -7.9080 13.7837 0.0000
HOLE 1 -11.2143 11.2543 0,0000
HOLE 0 -03.7C37 7.9580 0.0000
HOTE 1 -10.3737 4.1194 0.0000
HOLE 1 -10.9160 0.0000 0.0000
HOLE 1 -10.3737 -4.1194 0.000O
HOLE 1 -13.783"7 -7.9580 0.0000
HOLE I -011.2543 -11.2543 0.0000
HOLE 5 -7.9580 -13.7837 0.0000
HOLE B -4.1194 -1.3737 0.0000
HOLE 1 0.0000 -15.9160 0.0000
HOLE 1 4.1194 -15.3737 0.0000
HOLE 1 7.9580 -_I3.1837 0.0000
HOLE 5 11.2543 -11.2143 0.0000
HOLE 13.7837 -7.0580 0,0000
HOLE 1 15.3737 -4.1194 0.0000

RADIAL REFLECTOR' EXTENDED BEYOND FUEL, FOLLOWER HEIGHT
CYLINDER 4 0 22.66 73.025 -388.0
CYLINDER 6 1 53.23 73.02b -30.10
CYLINDER 4 1 54.50 73,025 -38.10
CUBOID 3 0 4P100.0 4200.00 -100.00
END Gr,,OM
READ BOUNDS ALL-VOID E-ND BOUNDS
READ PLO.
TOL' 'X-Y PLOT OF CORE CENTER'
SCR=YES PfC=MAT LPI-=0
U0Ax'1.0 VDN-1.0 NAXý300
XUL-5.0 YEUL=5.0 ZUL=0.0
xLR=5.0 YLR=-5.0 ZLR=0.0 END
TTL-'X-Y PLOT OF ACTIVE CORE'
SCROYES PIC=MAT LPI'-10
USAX=1.0 V DN=-].0 NAX-300
XUL=-20.0 YULO20.0 ZUL0,0.0
x1,R=20.0 YLR=-20.0 ZLR= .0 END
TTL='X-7 PLOT OF CORE'
SCR=YES PICTMAT LPII'
UAX= 1.0 VDN=-- 10 NAX=300
xDUL-55.0 YUL=55.0 ZUL=0.0
XLR=55.0 YLRA-55.0 ZLR=0.0 END
TTL-'Y-Z PLOT OF CORE'
OCR=YES PIC -MAT LPI-10
VAX= I. 0 WD0N=-.0
XUL=0.0 YUL=-20.0 ZUL;-30.0
XLR-0.0 YLR=420.O EZLR-30.0 END
TTL='-Z PLOT OF CORE (INCLUDING FOLLOWER)
SCR=YES PICLMAT LPI-10
VAX 1.0 WDN=- 1.0
XUL= 0.0 YEL=-30.0 ZUL=80.0
XLR=-.0 YLR=-30.0 ZLR=-40.O END
TTL='X-Z PLOT OF CORE'

SCR=YES PIC=MAT LPI=10
UAM=0.0 WDN=-!.0
XUL--20.O YUL=O.O ZUL=30.0
XLR='20.0 YLR=0.0 ZLR=-30.O
END PLOT
END DATA

November 2007

SECONDARY MODULE 000008 HAS BEEN CALLED.

MODULE 000008 IS FINISHED. COMPLETION CODE

SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE

0. CPU TIME USED

0. CPU3 TIME USED

i.59 (SECONDS).

18.62 (SECONDS).

0
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SECONDARY MODULE 000009 HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE

MODULE CSAS25 IS FINISI{EL). COMPLETION CODE

0. CPU TIME USED 4709.75 (SECONDS).

0. CPU TIME USED 4732.60 (SECONDS(.
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PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: CSAS

CREATION DATE: 03-08-9E

VOLUME: ENG

LIBRARY: G:\SCALE43\EXE

PRODUCTION CODE: CSAS

VERSION: 2.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 11/04/97

TIME OF EXECUTION: 37:29:01
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'FUEL ELEMENT -F/]EL

'FUEL ELEMENT / FOLLOWER - CLAD, FUEL FOLLOWER SEPERATOR

'MODERATOR

'CORE REFLECTOR GRAPHITE SHELL, GRID PLATES, TRANSIENT TUBE, SOURCE CLAD

'CENTER ROD

'GRAPHITE CORE REFLECTOR, FUEL ELEMENT REFLECTORS

'FUEL FOLLOWER - FUEL

'POISON IN FUEL FOLLOWER AND AIR FOLLOWER

'MATERIAL FOR PELLET - CLAD GAP, VOID AND TRANSIENT 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 BENCIMARK CORE 132

.... PROBLEM PARAMETERS ....

lIB 27GROUPNDF4 LIBRARY
MXX II MIXTURES
MSC 17 COMPOSITION SPECIFICATIONS
IZM 4 MATERIAL ZONES
GE LATTICECELL GEOMETRY
MORE 1 0/1 DO NOT READ/READ OPTIONAL PARAMETER DATA
MSLN 0 FUEL SOLUTIONS

...' PROBLEM COMPOSITION DESCRIPTION

SC U-235 STANDARD COMPOSITION
MX 1 MIXTURE RO.
DEN 3.6020E-04 ATOMIC DENSITY
ROTH 1.0000 THEORETICAL DENSITY
NEI, I No. ELEMENTS
ICP 1 0/I MIXTURE/COMPOUND
TEMP 297.0 DEG KELVIN

92235 1,00 ATOM/MOLECULE

END

SC U-238 STANDARD COMPOSIT1ON
MX I MIXTURE NO.
DESN I.463E-03 ATOMIC DENSITY
RUTH 1.0000 THEORETICAL DENSITY
NELY 1 NO. ELEMENTS

CP I MIXT1IRE/COMPOUND
TEMP 297.0 DEG KELVIN

92238 C.05 ATOM/MOLECULE
END

SC ZR STANDARD COMPOSITION
MX I MIXTURE NO.
DEN 3.502SE-02 ATOMIC DENSITY
ROTH 6.4900 THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 297.0 DEG KELVIN

40000 1.00 ATOM/MOLECULE
END

SC H STANDARD COMPOSITION
MX 1 MIXTURE NO.
DEN 5.7780E-02 ATOMIC DENSITY
ROTH 1.0000 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
]CP 1 0/I MTXTURE/COMPOUND
TEMP 097.0 DEG KELVIN

f (@

we

'FUEL ELEMENT
END

SC SS304
MX
V F
ROT H
NEL,
ICP
TEMP

'MODERATOR
END

SC N20

1001 1.00 ATOM/MOLECULE

/ FOLLOWER - CLAD, FUEL FOLLOWER SEPERATOR

STANDARD COMPOSITION
2 MIXTURE NO.

10000 VOLUME FRACTION
7,9200 THEORETICAL DENSITY

4 NO. ELEMENTS
0 0/1 MIXTURE/COMPOUND

397.0 DEG KELVIN
04304 19.000 WT:
25055 2.000 WT.

06304 69.500 WT¾
8304 9.5000 WTL

STANDARD COMPOSITION
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MX 3 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.9982 T1IEORETICAL DENSITY
NEL 2 NO. ELEMENTS
SCP 1 0/1 MIXTURE/COMPOUND
TEMP 297.0 DEG KELVIN

1001 2,00 ATOMS/MOLECULE
10i6 1.00 ATOM/MOLECULE

'CORE REFLECTOR GRAPHITE SHELL, GRID PLATES, TRANSIENT TUBE, SOURCE CLAD
END

SC AL STANDARD COMPOSITION
MX 4 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 2.7020 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 297.0 DEO KELVIN

13027 0.00 ATOM/MOLECULE

'CENTER ROD
END

SC ZR STANDARD COMPOSITION
MX 5 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 6.4900 THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 297.0 DEG KELVIN

40000 1.00 ATOM/MOLECULE

'GRAPHITE CORE REFLECTOR, FUEL ELEMENT REFLECTORS
END

SC C STANDARD COMPOSITION
MX 6 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 1.6000 SPECIFIED DENSITY
MEL 1 NO. ELEMENTS
ICP I 0/i MIXTURE/COMPOUND
TEMP 297.0 DEG KELVIN

6012 1.00 ATOM/MOLECULE

'FUEL FOLLOWER - FUEL
END

SC U-235 STANDARD COMPOSITION
MX 7 MIXTURE NO.
DEN 3.7580E-04 ATOMIC DENSITY
ROTH 1.0000 THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP I 0/1 MIXTURE/COMPOUND
TEMP 29"1.0 DEG KELVIN

92235 1.00 ATOM/MOLECULE
END

SC U-238 STANDARD COMPOSITION
MX 7 MIXTURE NO.
DEN i.4940E-03 ATIX DENSITY
ROTH 1.0000 THEORETICAL DENSITY
NEL I NO. ELEMENTS
,CP 1 0/I MIXTURE/COMPOUND
TEMP 297.0 DEG KELVIN

92238 1.00 ATOM/MOLECULE
END

SC ZR STANDARD COMPOSIT1ON
MX 7 MIXTURE NO.
DEN 3.4920E-02 ATOMIC DENSITY
ROTH 6.4900 THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 297.0 DEG KELVIN

40000 1.00 ATOM/MOLECULE
END

SC H STANDARD COMPOSITION
MX 7 MIXTURE NO.
DEN 5.7620E-02 ATOMIC DENSITY
ROTH 1.0000 THEORETICAL DENSITY
NEL I NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUNI
TEMP 297.0 DEG KELVIN

1001 1.00 ATOM/MOLECULE

'POISON IN FUEL FOLLOWER AND AIR FOLLOWER
END

SC B41 STANDARD COMPOSITION
MX 8 MIXTURE NO.
VF 3.0000 VOLUME FRACTION
ROTH 2.4800 SPECIFIED DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 297.0 DEG KELVIN

5000 4.00 ATOMS/MOLECULE
5010 10.431 WTi
5003 81,569 WTH

6012 1.00 ATOM/MOLECULE
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'MATERIAL FOR PELLET - CLAD GAP, VOID AND TRANSIENT AIR ROD
END

SC M20 STANDARD COMPOSITION
MX 9 MIXTURE NO.
VF -. 0000 VOLUME FRACTION
ROTH 0.0000 SPECIFIED DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 297.0 DEG RELVIN

I001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

'MATERIAL FOR TIPS OF STEEL FUEL ELEMENT
END

SC N20 STANDARD COMPOSITION
MX 10 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 KELVIN

1001 2.00 ATOMS/MOLECULE
6016 1.00 ATOM/MOLECULE

November 2007

g1

'MATERIAL FOR TIPS OF SOURCE ELEMENT
END

SC H20 STANDARD COMPOSITION
MX 1i 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 KELVIN

100i 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

.... 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 I MIXTURE No. OF FUEL
MMOD 3 MIXTURE NO. OF MODERATOR
CLADOD 3.7541 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE NO. OF CLAD
GAPOD 3.6525 CM GAP OUTER DI AMETER
MGAP 9 MIXTURE NO. OF GAP

SPECIAL PARAMETERS ....

IDN 8 ORDER OF ANGULAR OUADRATURE
TIM 20 INNER T AER.TION.' MAXIMUM
ICM 25 OUTER ITERATION MAXIMUM
SzE i.OIOOEi00 SIZE FACTOR FOR SPATIAL MESH
EPS 1.0000DE-04 OVERALL PROBLEM CONVERGENCE
PTC I.000IE-04 SCALAR FLUX CONVERGENCE
BKL 1.42089E+00 BUCKLING FACTOR

USO 0 THERMAL UPSCATTER SCALING
BAL FINE BALANCE TABLE PRINT FLAG
DY 0.00000EO00 BUCKLING HEIGHT
DZ 0.00000E,00 BUCKLING DEPTH
IPN 0 DIFFUSION COEFFICIENT OPTION
FRO 0 LOG ICAL UNIT NUMBER TO READ FLUX GUESS
FWR -I LOGICAL UNIT NUMBER TO WRITE FLUX GUESS
MSH 2001 NUMBER OF INTERVALS FOR RES. INTGRTNS
MLV 2 MAX LVALUE FOR RES. INTGRTNS
AXS 0 LOGICAL UNIT NUMBER TO WRITE ANISN LIB
RES 7 MIXTURE WITH SPECIAL RESONANCE CORRECTION

CYLINDER GEOMETRY FOR SPECIAL RESONANCE CORRECTION
1.69545E000 DIMENSION (LBAR) FOR SPECIAL RESONANCE CORRECTION

DANCOFF FACTOR SPECIFICATION
MIXTURE FACTOR

7 0.55722

ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE I IS FUEL
ZONE 2 IS GAP
ZONE 3 II CLAD
ZONE 4 IS MOD
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TRIGA BENCHMARK CORE 132

....... DATA LIBRARY INFORMATION. . .

UNIT VOLUME
NUMBER DATA SET NAME NAME UNIT FUNCTION "

89 G:\scale43\DATALiB\FT89F0SI STANDARD COMPOSITION LIBRARY

82 G:\scale43\DATALIB\FT82F0I CROSS SECTION LIBRARY

11 C:\PROJECTS\triga\sg6llS2.13.5.2\core132b\FT SHORT CROSS SECTION LIBRARY

90 C:\PROJECTS\triga\sg61152.13.5.2\corel32b\FT INPUT DATA DIRECT ACCESS

STANDARD COMPOSITION LIBRARY DATA *

UNIT NUMBER : 89

DATASET NAME : G:scale43\DATALIB\FrI89F0I

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:\scale43\DATALIBB\BT2FT82 I*

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

COMPILED FOR NRC 1/27/99 9/ 9
+'* -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 ........

'RING A

' RING B

RING C

RING D

RING E

RADIAL REFLECTORS EXTENDED BEYOND FUEL FOLLOWER HEIGHT

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

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

........ 0 SO'S WERE USED LOADING THE HENO V DATA ........

........ 1) 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 95B

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

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

CONTROL MODULE CSAS2S IS COMPLETE.
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KK K1' IIEEEEE=EEEEE NMM NN 00000000000 VV VV
KK KK FEEEEEEEEEEEE NNN NN 0000000000000 VV WV
KK KK F.L NNNN Nt 00 00 VV V
KKK FE NN NN NN 00 00 VW VV
KK KK EX NNM NN NN 00 00 VV WV
KKKKKKKK EILKEEEEEE NN NN NN 00 00 --- ----------- -V WV
KKKKKMKK ELEEEEEEE NN N NN 00 00 ---- ---------- W V1
KK KK EE MN NN NN 00 00 W 9V
KK KK IE NN NM NN 00 0O VV VV
KK KK LE NN NNNN 00 00 k/9 WV
KK KK EKEEEEEEEEEEE NN NNN 0000000000000 9VW
KK KK KEEEREEEEEE NN NN 00000000000 V

2SSSS SSSSSSS CCCCCCCCCCC AAAAAAAAA LL EEEEEEEEEEE PPPPPPPPPPPP CCCCCCCCCCC
I3SSSSSSSSSSSS CCCCCCCCCCCCC AAAAAAAAAAA LL EFEEEEECEEEEE PPPPPPPPPPPPP CCCCCCCCCCCCC
S S fS CC CC AA AA LL EE PP PP CC CC
SS CC AA AA LL EE PP PP CC
SS CC AA AA LL Ec PP PP CC
SSSSSSSSSSS CC AAAAAAAAAAAAA LL MEEEEEEE ------------- PPPPPPPPPPPPP CC

SSSSSSSSSSOS CC AAAAAAAAAAAAA LL ECEEEEEEE- -------------- PPPPPPPPPPPP CC
CC AA AA LL Er. PP CC

S CC PAA AA LL EE PP CC
SS MS CC CC AA AA LL EE PP CC CC
SSS21SSSSSS 'S CCCCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEMEEEEEEEEE PP CCCCCCCCCCCCC

SS SSSSSSSS CCCCCCCCCCC AA AAI LLLLLLLLLLLLL EEEEEEEEEEEEE PP CCCCCCCCCCC

1 11 // 0000000 44 // 99999999999 7777777777777
21 1.11 / 0 000000000 444 // 9999999999999 777777777777

1711 2111 // 00 r0 4444 9/ 99 9S 77 77
12 Ml // DO 00 44 44 9/ 9, 99 77
12 11 // 00 00 44 44 // 99 99 77
21 11 // 00 00 44 44 // 9999999999999 77
21 31 // 00 00 44 44 // 999999999999 77
ii Mi // 10 00 444444444444 // 99 77
01 ii // 00 00 4444444444444 // 99 77
i1 ]1 // 00 00 44 // 99 77

11111111 1/11111 / 000000000 44 // 9999999999999 77
11111111 11111121 0000000 44 // 999999999999 77

11 7777777777777 22222222222 99999999999 22222222222 33333333333
111 777777777777 2222222222222 9099999999999 2222222222222 333333333333

1111 77 77 22 22 99 99 22 22 33 33
11 77 22 99 99 22 33
12 77 22 99 99 22 33
11 77 22 909999999999i 22 333
11 77 22 999999999999 22 333
11 77 22 99 22 33

1] 77 22 99 22 33
12 77 22 99 22 33 33

1111111) 77 2222222222222 9999999999999 2222222222222 3333333333333

10121111 77 2222222222222 999999999999 2222222222222 33333333333
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SSSSSSSSSSS
SS5SSSSSSSSSSS
SS SS
ESS 5

5S

S SSSSSSSSSS
SSSSSSSSSSSS

SsS S

SSSSSSSSSsS:

CCCCCCCCCCC
COCUCCCC CCCCCC
CC CC
CC

CC
CC
CC
CC
CC

CC CC

CCCCCCCCCCCCC
CCCCCCCCCCC

AAAAAAAAA
AAAAAAAAAAA

AA AA
AA AA
AA AA
AAAAAAAAA!AA
AAAAAAAAAAAAA
AA AA
AA AA
AA AA
AA Al
AA AA

LI
LL
LL
LL
LL
LL
LL
LL

LL
LILLLLLLLLLLLL
LILLLLILLLLLLL

EFEEEEEEEEZE
EEEEEEEEEEEEL
Er
EF
Er.

EEEEEEEEE
EEEEEEEEE
EE
E E

EE-

EEEEEEEEEEEEE
EEEEESEEEEEEE

P PPPP PPPPP
PPPPPPPPPPPP
PP Pp
,:, PP
P P PP

---- ---- --- PPPPPPPPPPPPP
---- ---- --- PpPPPPPPPPPPP

pp
pp
PP
Pp

PP

CCCCCCCCCCC
CCCCC CC CCC CC C
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCC CCCCC CCC

CCC CC CCCCCC

PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000009

CREATION DATE: 03-08-96

VOLUME: ENG

LIBRARY: G:\SCALES43\EXE

PRODUCTION CODE: KENOVA

VERSION: 3.1

JOBNAME; SCALE-PC

DATE OF EXECUTION: 11/04/97

TIME OF EXECUTION: 17:29:23
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**• TRIGA BENCHMARK CORE 132 urn
*** ****** ~NUMERIC PARAMETERS **• *

THE MAXIMUM PROBLEM TIME (MIN) 170,00

TBA TIME PER GENERATION (MIN) 0.50

GEN NUMBER OF GENERATIONS 403

.. * NPG NUMBER PER GENERATION I000

NSK NUMBER OF GENERATIONS TO BE SKIPPED 3

* BEG BEGINNING GENERATION NUMBER I -•

S~• BES GENERATIONS BETWEEN CHECKPOINTS 0 *

MXD NUMBER OF EXTRA I-D CROSS SECTIONS

NBK NEUTRON BANK SIZE 1025

XNB EXTRA POSITIONS IN NEUTRON BANK 0

NFB FISSION BANK SIZE 1000

XFB EXTRA POSITIONS IN FISSION SANK 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0,50000

WTH WEIGHT HIGH FOR SPLITTING 3.0000

WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

RND STARTING RANDOM NUMBER BB82S7100001

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

NL8 LENGTH OF D.A. BLOCKS ON UNIT S 555

ADJ MODE OF CALCULATION FORWARD *

* INPUT DATA WRITTEN ON RESTART UNIT NO

BINARY DATA INTERFACE YES

........
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TRIGA BENCHMARK CORE 132

LOGICAL PARAMETERS

RUN

FLX

SMU

MKU

CKU

RMU

MKH

CKH

FMH

HHL

AMX

XI:

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 SPECTRUIM

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

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 FISS PROD MATRIX BY UNIT LOCATION

COMPUTE MATRIX K-EFF BY ARRAY NUMBER

COMPUTE COFACTOR M-IFF 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 INFOR•MATION

PRINT TRACKING INFORMATION

NO

NO *

YES -

NO

NO *

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

PARAMETER INPUT COMPLETED

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

- ... --- ****** DATA READING COMPLETED - .... -O.. -
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/

0
U;NIT

NUMBER

XSC 14

ALB 79

WTS 80

SKT 1I

BIN 95

RST 95

LIB 4

B

9

10

DATA SET NAME

C: \PROJECTS\triga\sg61102.13. 5.2\core.132b\FT

G: \scale43\DATALSBR\TI79FBI

G:\scale43\DATALIB\FTSSF0S

UNKNOWN

C: \PROJECTS\triga\sg61102.13.5.2\coreI32b\FT

C: \PROJECTS\ triga\sg61I02. 13. 5.2\corel32b\PT

C: \PROJECTS\ triga\sg61102.13.5.2\core132b\FT

C: \PROJECTS\triga\sgg61102.13. 5.2\corel32b\kFT

UNKNOWN

UNKNOWN

VOLUME
NAME 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 4
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MIXING TABLE

NUMBER OF SCATTERING ANGLES = 2
CROSS SECTION MESSAGE THRESHOLD =3.0E-05

MIXTURE =
NUCLI D
1001201

08/12/'4
104 0OO

08/112/94
Ing92235

08/12/14
1092238

08/12/94

MIXTURE =
NUC LID
2024304

08/12/94
2025055

08/12/94
2020304

08/12/94
2028304

08/12/04

MIXTURE:
NUCLIDE
3041001

08/12/94
3008016

08/12/94

MIXTURE =
NUCLIDE
4013027

08/12/94

MIXTURE=
NUCLIDE
5040000

00/12/94

MIXTURE =
NUCLIDE
6006012

08/12/94

MIXTURE =
NUCLIDE
7001 001

08/12/94
7040000

0H/12/94
7092239

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 =
NU)CLTDE

10001001
08/12/94

10008006
08/12/94

MIXTURE =
NUCLIDE

11001001
08/12/94

11008016
06/12/94

I
ATOM-DENS.

5.778000.-02

3.50200E-02

3.68200E-04

1.46300E-03

2
ATOM-DENS.
I .74286E-02

1.73633E-03

5.935790-02

7.72070E-03

3
ATOM-DENS.

6.67 692E-02

3.33846E-02

DENSITY(G/CC)
WGT. FRAC.

1.578890-02

8.66297E-01

2.34691E-02.

9.44446E-02

DENSITY(G/CC)
WGT. FRAC.

1.900oO0E-01

1.99999E-02

6.95000E-01

9.50000E-02

6.12:
"ZA
100i

40000

92235

92238

= 7.920
ZA

24000

25055

26000

28000

33
AWT
1.0o77

91.2196

235.0441

230.0510

00
AWT

51.9957

54.9379

55.8447

58.6872

17
ANT
1 . 0077

15.9904

NUCLIDE
HYDRO0EN

ZIRCONIUM

URANIUM-235

URANIUM-238

TITLE
ENDF/B-IV MAT 1269/THRMI02

ENDF/B-IV MAT 7141

ENDF/B-IV MAT 1261

ENDF/0-IV MAT 1262

DENSITY(G/CC) = 0.998:
WGT. PRAC. ZA

1.11927E-01 1001

8.88074E-01 8016

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

6.03066E-02 1.00000EL00 13027 26.9801

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

4.28457E-02 1.OSIOOE+00 40000 91.2196

6 DENSITY(G/CC) - 1.6000
ATOM-DENS. WGT. FRAC. ZA AWT

8.02952E-02 1.00000E+00 6000 12.0001

7
ATOM-DENS.

5.76200E-02

3.49200E-02

3.75800E-04

1. 4940 00-S3

8
ATOM-DENS.

2.15194E-02

8.66182E-02

2.70344E-02

9
ATOM-DENS.

6.68B96E-22

3.34448E-22

10
ATOM-DENS.

6.67692E-02

3.33846E-02

11
ATOM-DENS.

6.67692E-52

3.33846E-02

DENSITY(G/CC)
WGT. FRAC.

1.57457E-02

8.63851E-01

2.39543E-02

0.644860-22

DENSITY G/CC)
WGT. FRAC.

1.44273E-01

6.38512E-01

2.17215E-01

DENSITY(G/CC)
WGT. FPAC.

1.11927F-01

8.88074E-01

DENSITY(G/CC)
WGT. FRAC.

1.10927E-01

6.80B14E-01

DENSITY G/CC)
WGT. FRAC.

1.11927E-01

0.00074E-01

= 6,1231
ZA AWT
1001 1.0077

40000 91.2196

92235 235.0440

92238 238.0510

= 2.4800
ZA AWT

5010 10.0130

5001 11.0096

6000 12.0001

= 0.99997E-20
ZA AWT

]00] 1.0077

8016 15.9904

= 0.99017
ZA AWT

1001 1.00"77

8016 15.9904

= 0.99817
ZA AWT

1001 1 .0077

8016 15.9904

NUCLrDE TrTLE
CR 1191 WT SS-304(1/EST) P-3 293K SPý5+40423750)

MANGANESE-55 ENDF/B-IV MAT 1197

FE 1192 WT SS-304 (1/EST) P-3 293K SP=504 (423750'

NI 1190 WT S1-304 (I/EST) P-3 293K SP=504 (423751

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

OXYGEN-S6 ENDF/B-IV MAT 1276

NUCLIDE TITLE
AL-27 1193 218 GP 0403"75)5)

NUCLIDE TITLE
ZIRCONIUM ENDF/B-IV MAT 7141

NUCLIDE TITLE
CARBON-12 ENDF/B-IV MAT 1274/TH)M1065

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THRMlO02

ZIRCONIUM ENDF/B-IV MAT 7141

URANIUM-235 ENDF/B-IV MAT 1261

URANiUM-237 END2/5-IV MAI 1262

NUCLIDE TITLE
B-10 1273 218NGP 042375 P-3 293K

BORON-11 ENDF/B-IV MAT 1160

CARBON-12 ENDO/B-IV MAT 1274/THRMI065

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THEMI002

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
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

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

0001005
3001001
7001001
9001001

10001001
11001001

HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN

CNDF/B-IV MAT 1269/THRMN102
ENDF/B-IV MAT 1269/THPMI002
E0DF/B-lV MAT 1269/THRMID02
ENDF/B-IV MAT 1269/THRM1002
ENDF/b-TV MAT 1209/TR.M12002
ENDF/B-IV MAT 1269/THRMIO02

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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8005010 B-10 1273 210NGP 0423715 1-3 293K UPDATED 08/12/94
000050I1 BORON-10 NODF/I- iV MAT 1160 UPDATED 00/12/94
6006012 CARBON-12 ENDF/E-IV MAT a 74/THR0I065 UPDATED 01/12/94
E006012 CARBONO-12 ENDP/F-IV MAT 1i74i1HRMI065 UPDATED, 00/12/94
2008016 OXYGEN- 6 ENDFI- IV MAT 1276 UPDATED 00/12/94
0008016 OXYGEN-06 PNDF/H-IV MAT 1177 UPDATED 00,/12/54

10008026 OXYGEN-16 ENDF/B- IV MAT I ,76 UPDATED ('0/12/94
100808 6 OXYGEN- ] OOP/F IV MAT 127 UPDATED P0./12/94
4013027 AL-27 1193 210 G1, 040 75(5) UPDATED 00/12/94
2024304 CR 1191 WT SS-304(0/E7T% P-3 293K SP=5+4(42375)' UPDATED. 06/12/94
2025055 MANGANESE-T5 ENDF/1-IV MAT 109' UPDATED 00/12/94
2026304 FE 1192 WT SS-30411J/ET7 P-3 293K SP=5±4(423751' UPDATED 10/12/94
2028304 NT 1100 WT SS-304(1/EST7 P-3 293K SP=5t4(423

7
51' UPDATED 0/02/94

1040000 ZIRCONOUM ENDF/B-1V MAT 7141 UPDATED 08/12/94
5040000 ZIRCONIUM ENDF/S.-IV MAT 714i UPDATED 00/12/94
7040000 ZIRCONIUM ENDF/ -IV MAT 7140 UPDATED 00/12/94
1092235 URANIUM-235 ENDF/R-IV MAT 1261 UPDATED 00/12/94
7092235 URANIIUM-235 ENDF/O-IV MAT 1261 UPDATED 06/12/94
1092238 URANIUM-238 PNDF/h-IV MAT 1262 UPDATED 08/12/94
7092238 UPANIJ4M-238 ENDF/0-IV MAT 1262 UPDATED 08/12/94

1 TRANSFERS FOR MIXTURE I WERE CORRECTED FOR BAD MOMENTS.

1 TRANSFERS POR MIXTURE 7 WERE CORRECTED FOR BAD MOMENTS.

1 TRANSFERS FOR MIXTURE 3 WERE CORRECTED FOR DAD MOMENTS.

2 TRANSFERS FOR MIXTURE 9 WERE CORRECTED FOR DAD MOMENTS.

I TRADSFERS EDOR MIXTURE 10 WERE CORRECTED FOR BAD MOMENTS.

1 TRANSFERS FOR MIXTURE 1] WERE CORRECTED FOR BAD MOMENTS.

........ 0 I0 'S WERE USED MIXING CROSS-SECTIONS ........

2-D0CROSS SECTION ARRAY ID 11NUMBES
0 2002 1452 27 28 1018

0 TO'S WERE USED PREPARING THE CROSS SECTIONS ........

KENO MESSAGE NUMBER K5-222

KENO MESSAGE NUMBER K5-222

KENO MESSAGE NUMBER K5-222

KNO MESSAGE NUMBER 65-222

KENO MESSAGE NUMBER K5-222

KENO MESSAGE NUMBER K5-222
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TRIGA BENCHMARK CORE 132

.... ADDITIONAL INIORMATION

NUMBER OF ENERGY GROUPS

NO. OF FISSION SPECTRUM SOURCE GROI

NO. OF SCATTERING ANGLES IN XSECS

ENTRIES/NEUTRON IN THE NEUTRON BAN]

ENTRIES/NEUTRON IN THE FISSION BANI

NUMBER OF MIXTURES USED

NUMBER OF BIAS ID'S USED

NUMBER OF DIFFERENTIAL ALBEDOS USE]

TOTAL INPUT GEOMETRY REGIONS

NUMBER OF GEOMETRY REGIONS USED

LARGEST GEOMETRY UNIT NUMBER

LARGEST ARRAY NUMBER

*X BOUNDARY CONDITION

*Y BOUNDARY CONDITION

iZ BOUNDARY CONDITION

27

2

17

10

34

34

34

10

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

NIUBER OF ARRAYS USED

MAXIMUM ARRAY NESTING LEVEL

NO

00

YES

NO

61

NO

VOID -X BOUNDARY CONDITION

VOID -Y BOUNDARY CONDITION

VOID -Z BOUNDARY CONDITION

VOID

VOID

VOID
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SPACE AND SUPERGROUP INFORMATION

100000 WORDS IS THE TOTAL SPACE AVAILABLE.

30933 WORDS HERE USED FOR NON-SUPERGROUP STORAGE. ...

69067 WORDS OF STORAGE ARE AVAILABLE FOR SUPERGROUPED DATA.

99710 WORDS OF' STORAGE ARE AVAILABLE FOR CONSTRUCTING THE SUPERGROUPS.

69007 WORDS OF STORAGE ARE AVAILABLE TO EACH SUPERGROUP.

1330 WORDS ARE NEEDED FOR THE LARGEST GROUP.

32479 WORDS OF STORAGE IS SUFFICIENT TO RUN THIS PROBLEM.

'482B1 WORDS OF STORAGE WILL ALLOW THE PROBLEM TO RUN WITH ONE SUPERGROUP.

48280 WORDS OF STORAGE WILL BE USED TO RUN THIS PROBLEM.

STARTING ENDING RSEC ALBEDO TOTAL
" SUPERGROUP GROUP GROUP LENGTH LENGTH LENGTH

1 1 27 3512 0 17288

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

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

II, ...

a
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REGION

TRIGA BENCHMARK CORE 132

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
HUM ID

UNIT 1

TRIGA FUEL ELEMENT

I 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

6

9

2

I0

]

I

I

1

1

I

RADIUS = 0,31750

RADIUS = 1.8225

RADIUS = 1.8225

RADIUS 1.8263

RADIUS = 1.8771

RADIUS = 1.8771

+- =

-Z =

-IZ -

SZ

+Z =

39.050

19.050

27.888

27.88S

30.640

36.030

-Z = -19.050

-Z = -19.050

-Z = -27.864

-Z = -27.864

-Z = -30.640

-Z = -36.030

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

0=

N.

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

V = 0.00000

Y = 0.00000

Y = O.000

Y = 0.00000

Y = 0.00000

Y = 0.00000

UNIT 2

5

7

9

9

2

9

2

RADIUS = 0.31750

RADIUS = 1.6650

RADIUS = 1.6650

RADIUS = 1.6650

RADIUS = 1.6650

RADIUS = 1.6650

RADIUS = 1.6650

RADIUS = 1.6955

RADIUS = 1.7463

+Z

*Z

+ Z

+2

4 Z

+ Z

, Z

+ Z

19.050

19.050

19.685

20.955

59.015

59.373

60.642

69.125

73.025

-Z =

-Z =

-Z =

-Z

-Z =

-Z =

-Z =
-l

-19.050

-19.050

-19.050

-21.590

-21.590

-21.590

-21.590

-36.830

-3B.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 I 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

X = 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

= 0.00000
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MEDIA BIAS
NUM. ID)REGION

TRIGA RENCHMARK CORE 132

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT 3

(Ii.

TRIGA TRANSIENT AIR ROD 4 TUBE

2

4

S

!0

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLSNDER

CYLINDER

9

9

4

9

4

3

4

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS

1.5164

2.5164

1.5164

1.5164

1.5164

1.5164

1.5164

1.5875

1.6000

1.9000

+2

4Z

+Z
, Z

+Z

4 Z.11

+ Z-*2

19.050

19.605

20. 955

59.055

59.373

60.642

69.125

73.025

73.025

73.025

-Z = -19.050

-Z = -19.050

-Z = -21.590

-Z = -21.590

-Z -21.590

-Z = -21.590

-Z -36.930

-z = -38.100

-Z = -38.100

-Z -38.100

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINR IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLNF IS AT

CENTERLINE IS AT

CENTERLINE 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

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

----- UNIT 4

SOURCE ROD

I CYLINDER

2 CYLINDER

3 CYLINDER

9 1 RADIUS =

4 1 RADIUS =

11 1 RADIUS =

1.8263

1.8771

1.8771

+Z

+Z

1Z

27.888

30.640

36.030

-Z = -27.864

-Z = -30,640

-Z = -36.030

CENTERLINE IS AT

CENTERLINE I AT

CENTERLINE iS AT

X=

X=

0 =

0.00000

0.O0000

0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

---- UNIT 5

WATER FOR EMPTY LOCATIONS

I CYLINDER 3 1 RADIUS = 1.8771 +Z = 36.030 -Z = -36.030 CENTERLINE IS AT X = 0.00000 Y = 0.00000
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MEDIA BIAS
NUM IDREGION

TRIGA BENCHMARN CORE 132

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

GLOBAL ...... -1- ... --
----- UNIT 10 -----

ACTIVE CORE CONFIGURATION

I CYLINDER 3 1 RADIUS - 22.060

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

ROLE 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

AOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NLUBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

AT N = 0.00000

AT X = 3.5109

AT X = 0.00000

AT X = -3.5109

AT X -3.5109

AT X 0,00000

AT X = 3.5109

AT X = ?.9R10

AT X = 6.9117

AT X = 3.9905

AT X = 0.00000

AT X = -3.9905

AT X = -6.9117

AT X = -7.9810

AT X = -6.9117

AT X = -3;9905

AT X = 0.00000

AT X = 3.9905

AT X = 6.9117

AT X = 11.757

AT X = 10.339

AT X = 7.6736

AT X - 4.0030

AT X - 0.00000

AT X = -4.0830

AT X = -7.6736

AT X = -10.339

AT X = -11.757

AT X = -1i.757

AT X = -10.339

AT X = -7.6736

AT X = -4.0R30

AT X = 0.00000

AT X = 4.0830

AT X = 7.6736

AT X = 10.339

AT X = 11,757

AT X = 15.916

AT X = 15.374

AT X = 13.784

AT X = 11.254

AT X = 7.9500

AT X = 4.1194

AT X - 0.00000

4z = 73.025

Y = 0.0000

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 7.9010

y 6.9117

Y = 3.9905

Y M 0.00000

Y -- 3.9905

Y = -6.9117

Y -7.9810

Y = -6.9117

Y -3.9905

Y 2.0730

Y 5.9690

Y 9.1450

Y 11.210

Y 11.930

Y 11.218

Y 9.1450

y 5.9690

Y 2.0730

Y = -2.0730

Y -5.9690

Y = -9.1450

Y = -11.210

Y = -11.938

Y -11.218

Y = -9.1450

Y -5.9690

Y = -2.0730

Y = 6.50000

Y = 4.1194

Y = 7.9580

Y = 11.254

Y 13.784

Y = 15.374

Y 15.916

-Z = -38.100 CENTERLINE IS AT X = 0.00000 Y = 0.00000

Z = 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NUMBER 1

O I.U0000 IS UNIT NUMBER 1

Z = 0.00000 15 UNIT NUMBER 1

Z = 0.00008 IS UNIT NUMBER I

Z 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NUNBER I

Z = 0.00000 15 UNIT NUMBER 2

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 NUMBER 3

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 10 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 I

Z = 0.00000 IS UNIT NUMBER 2

Z = 0.00000 IS UNIT NUMBER I

Z 0.00000 IS UNIT NUMBER I

Z 0.00000 IS UNIT NUMBER I

Z 1.00000 IS UNIT NUMBER 1

Z = 0.00000 IS UNIT NUMBER I

Z 0.00000 IS UNIT NUMBER I

Z 0.00000 1S UNIT NUMBER I

Z = 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NUMBER 2

Z 0.00000 15 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 5

Z = 0.00000 IS UNIT NUMBER 5

Z = 0.00001 IS UNIT NUMBER 5

2 = 0.00000 IS UNIT NUMBER 5

Z O 0.00000 IF UNIT NUMBER 5

Z = 0.00000 IS UNIT NUMBER 5

Z = 0.00000 IS UNIT NUMBER 5
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HOLE NUMBER 45 AT X = -4.1194

HOLE NUMBER 46 AT X = -7.958C

HOLE NUMBER 47 AT X = -11.254

HOLE NUMBER 48 AT X - -13.784

HOLE NUMBER 49 AT X = -15.374

HOLE NUMBER 50 AT X = -15.916

HOLE NUMBER 5i AT X = -15.374

HOLE NUMBER 52 AT X 0 -13.784

HOLE NUMBER 53 AT X = -11.254

HOLE NUMBER 54 AT X = -1.9580

HOLE NUMBER 55 AT X = -4.1194

HOLE NUMBER 56 AT X = 0.00000

HOLE NUMBER 57 AT X = 4.1194

HOLE NUMBER 58 AT X = 7.9580

HOLE NUMBER 59 AT X - 11.254

HOLE NUMBER E0 AT X = 13.784

HOLE NUMBER 61 AT X = 15.374

2 CYLINDER 4 1 RADIUS = 22.660

3 CYLINDER 6 1 RADIUS = 53.230

4 CYLINDER 4 1 RADIUS = 54.500

SCUF3801D 3 1 *X = 100.00

Y = 15.374

Y = 13.784

Y = 11.254

Y 7.9580

Y = 4.1194

Y = 0.00000

Y = -4.1194

Y -7.9580

Y -11.254

Y -13.784

Y -15.374

Y = -15.916

Y -15.374

Y = -13.984

Y -11 .254

Y -7.9580

Y = -4.1194

Z = 73. 025

+Z = 73.025

+Z = 73.025

-x = -100.00

Z = 0.00000 IS UNIT NUMBER 4

Z = 0.00000 IS UNIT NUMBER 5.

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 1S UNIT NUMBER I

Z = 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NUMBER I

Z = 0.00000 IS UNIT NUMBER S

Z = 0.00000 IS UNIT NUMBER 5

Z = 0.00000 IS UNIT NUMBER 5

Z = 0.00000 IS UNIT NUMBER 5

Z = 0.00000 IS 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 = -38.100 CENTERLINE 10 AT X = 0.00000 Y = 0.00000

-Z - -30.100 CENTERLINE IS AT X = 0.00000 Y = 0.00000

-Z = -30,100 CENTERLINE 11 AT X = 0.00000 Y - 0.00000

+Y = 100.00 -Y = -100.00 Z = 200.00 -Z = -100.00

C.-

0
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VOLUMES FOR THOSE UNITS UTILIZED IN

GEOMETRY
UNIT REGION REGION VOLUME

I I I .20660E,0i CM'*3
2 2 3.H550]E402 CM'-3
3 3 1.841951E02 CM" 3
4 4 2.42853Ee00 CM .3
5 S 9.41431K 01 CM :3
I 6 ].1932BEiC2 CM''3

2 1 7 1.206(0E+01 CM''3
2 8 O.19755E+02 CM''3
3 9 5.53503E.00 CM''3
4 10 3.318,1F+03 CM''3
5 1.2 3.31821E+02 CM''3
6 12 2.76514E+00 CM''3
3 13 1.1059SE01 CM''3
8 14 2.40722E,02 CM''3
9 I5 1.,07311402 CM*-3

3 1 1I 2.35234E÷02 CM''3
2 17 4.58325EN00 CM-''
3 18 2.75234C+01 CM*"?
4 19 2.75234E102 CM--:
5 20 2.2935&E E00 CM*'
6 21 9,17377,00 CM-'3

7 22 1.71372E+02 CM'*3
8 23 1.14392E.02 CM*3
9 24 1.39099101 CM*"3

10 25 3.66515ES02 CM''3

4 1 2C 5.84191E,02 CM''3
2 23 9.4143]E+01 CMI-3
3 28 l.1932BE'-02 CM-'3

5 1 29 7.97662E+02 CM-'3

THIS PROBLEM

CUMULATIVE
VOLUME

.20660510 01 CM-3
3.-95671+O• CM0
5.817C2FO02 CM.?
5.841]1±102 CM"?
C.78334+ 02 CM0'?
7.97662L.02 CM 3

1.20660E.,O] CM''3
0.31B21E.0, CM''3

3.37351F0 0 CMy÷:
3.70533K102 CM"*

.02 354L+0 2 CM''-
7.05119E+0' CM*''

,.1179E102 CM-
9.11901E÷0 CMcm-
1.0E446jL+03 CM''3

2.71234F,02 CM-3
2.79121Ei0, CM*3
3.07245 E0, CM *3
5.&2579E+02 CM'-3
5.14731E±02 CM''3
5.945046E,02 CM'*3
7.15411E+02 CM1*3
0.79810E+02 CM''3
I.93720E+02 CM'-3
.. 26029E+03 CM-3

5.841911-02 CM''3
6.78334E-02 CM''3
7.97662Ef02 CM''3

7.97662E+02 CM-'3

2.69892E,05 CM--3
1.79259E+05 CM''3
9.8917iB+05 CM'3
1.03694E'06 CM':3
1.20000E107 CM''3

10 1

2
3
4
5

30
31
32
33
34

1.19971E,05 CM''3
9.36733E103 CM'-3
8.09919E105 CM''3
4.77641E,04 CM''3
1.0963 1E,07 CM' 3

UNIT USES REGION MIXTURE TOTAL VOLUME

1 40 1
2
3
4
5
6

2 1
2
3
4

9

5
1
6
9
2

5
7
9
2

2
9
2

4.826391+02 CM*'3
1.54200E,,04 CM''3
7.36782',+03 CM''3
9.714111E+01 CM''3
3.765733103 CM''3
4.77313E*03 CM''3

3.61979Z01 CM''3
9.59264E,02 CM''3
l.65910E+01 CM''3
9.95462E+S, CM''3
H.95462E+02 CM 3
8.29541EI+00 CM'*3
3.31794E-.0I CM''3
7.2216H7E 02 CM '3
3.23192E-02 CM''3

2.75234E102 CM''3
4,58725F+00 CM''3
2.35234. 01 CM''3
2.75234E+02 CM')3
2.29358E.00 CM 3
9.1'377E,00 CM"'3
1..71372E102 C0'.3
1.24392E+02 CM''3
S.39099E+01 CM' 3
3.66565E+02 CM'3

2 9
3 4
4 H
$ 9
6 4
7 0
8 4
9 3

9 5.84191E+02 CM")3
2 4 9.4143)E,01 CM:"3
3 12 I.193280102 CrI''3

I6

10
2
3
4
5

34
6
4

1.27626E+04 CM''3

1.19931E+05 CM".3
9.36731E*03 CM''3
B.09919E.05 CM''3
4.77641L+04 CM''3
I.09631E+07 CM''3

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

2
2

6
-I

I.54200E+04 CM1'3
4.22164E+03 CMW.3
1.10958 E*0 CM..3
5.73432E*04 CM''3
5.18837E+12 CM*'3
8.!7287E+05 CM''3
9.59264E+02 CM'3

MASS (G)
9.44217E,04
3.34354E104
1.10755E+07
1.-6022E105
3.36725E+03
1.30361E+06
-. 87369E+03
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a I.27070E,03 CM'3 3.15139E-03
9 I.N8I)7EiI3 CM'3 I.88182E-]7
ID 4.77313E+D3 CR-3 4.76440Ei03
11 1.19328E.02 CM 3 1.19110E-02

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-03

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 TURNED OFF

KENO MESSAGE NIMBER K5-205 ... *S WARNING, ONLY 2R6 INDEPENDENT STARTING POSITIONS WERE 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.

'l
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GENERATION

2
3
4
5
6
7
8
9
i1
11

12
i3
14
25
16
17

19
10

22
KENO MESSAGE NI

23
24
25

27

28
29
-0

32
33
34
35
3)6

37
38
39
40
41
42
43
44
45
46
47
48
49
5o

375
376

37 8
379
310
3+1

302
383
384
385
386
387
389
389
390
391
393
393
394
395
396
397
398
399
4,0
401
402
403

GENE RATIONK- FFF69T'VE
1.9011 E-01
1.547, 1-01

.016(1+900
1. '97'L 00
1 0927L+ 00
1.8193'E600
1 03371 100
1 001 91 E+ 0
1.011941,00
1 .01["1E+00
1.00€07E+00
9.(9-9E- 01
1 00' , + 00
9 81 316-01
S.00"4EP.,00
1 . 074E+00
1.0 c22E100

1 .0(1.914F +090
1.0121L+00

1 C.8OPL+00

9. 9 26 -01

1.001( E, 00
1.0104 + 100
1.90 5790+00

1.0271'6E+9

1.01250E+00
9.4,1E+00

1.05L11,20+00
1.050161*00
1.0''E '+00

1.02 0'E+O9
9.9 5t -1
9. 910 96011.0410.1400

9 90 n'f-01
1.8259 1.00
1.09 '2E1+00
1.01 2!2+09

1.04 -4z99
1.047171100
1.007W9 F900
9.731'20-01
1.043(2E+00
1.00342E+00
1,00G84 9E ý00
1.05426E+00

.04806E+00
1.022146+09
1.03"596E00
1.0106E*00
1.O1299E+00
9.67(561-01
9.71051E-01
1.0161E+O00
1.343696+00

1.04429E+00
3.92223E+00

9.768536-01
9.90079E-01
9.99331E-01
1.010316E00

.004406E+00
3.01847E+99
1.02785E+00
1.007126+00
1.00600E400
1.00266E+00
1.033466+00
9.94492E-02
1.002796+00
9.95518E-01
1.00146E+00
1.01,212E+00
1.03095E600

ELAP6ED '18E

tMINUTý-So

+. 3"91 
+901

1 0('1
0

E 00

1.171676 00I 0 171 G •o0
1,[4600E+O0
I . u 7•7:00
;.,0 l 37F.+ 00
':.31963E+00

,5"/60GRA0E0
,.77367E+00

.3E6400
17109 900
30 178.00
.5f, f01E00
75.050E+00

,9 I36E+00
4 .1150E+00
4.3E+33E609

1. 5 50E+00
4,771337 00
4 .9817E+90

WARNING .... ONLY
0.200006+00

0.42200+800
1.641936.00
0,1,000E600
6.010376100

(.346176+00
1.551800y+00
6,72190F+00
6.938001+00
7,.3933E400
7.341676+00
7.590906+O0
7.77033E600
7.96017E900
L.1660E1600
&.353173.00
6.54 6 331.,00
Z. 734001E+90
6.94733E+00
1.149676+00

9.34 510E 90
9.55617E*00
9.890050E900
S. 00 128E ,01

1. 1942E9 01

1.03956E*01
I.983436+61
1.979836401

7. 31462E+0 I
7.-3393F+01
7.301976-L1
7.37118E+01
7.38940F+03
7.40917E+ 01
7.43490E+01
7.413f7E i0
7.47260E+01
7.490656*01
7.50905E,01
7.92890E.01
7.54722E+ 01
7. 5,598E,÷01
7.58558E+01
7.60362E+01
7 .62275E601
7.64097E 01
7.66055E601
7.67867E+01
7.698176iO I
7.71675E+01
7.73497E+01
7.793836+01
7.7726E6+01
7.7922E4 91
7.81105E*01
7.839096+01
7.848486E01

AVEPACE
K-EFFECT IVE

OOO00E'00
0 0900OEE 00

1.01930E*00

i.02 06E 00
i.011 76409

901 t'4 F,00

1.017.2F100
1.0172CE400
1 01,7 06100
1 916 +c 9
1.914206'.00
1.01011l6490
1.0106-7E00

9.01(436+00
1.012016+80
1 .010901409
0.011.216+98

1. 02 001 FA00

1.0214(E9+00
1.02!19E+00

998 INDEPENDENT

1.01 ELL+00

01CE0/66E 0 0
1.01'17+E'00

1-01ý4 E+00

1 '91+260,E00

1.019101+90

1.072 9L,÷00
1.02134E,00
1.02146L+00

1.022156*00

1.02253E600
I 023Er6+00

1 .0 .± ' L * 991 0

1 02374E+00
1 02145 E+05
1 02126E+00
i.02219E400
1 0D308E+00

1 .022657E'00

1.01326E+00
10.38220+00

1.02263E+00
1.02219E400
7.921900+00

1.02237E600

1.019636+00
1.01963T*00
-. 019689+00
1.0196oE409
1.01964E-00
1.061950E+ 00

1.019376+00
1.09 9362+00
1.019432400
i.01999E+00
1.01906E+)0
1.01941Eý00
1.019376+90
1.01927E1-00

1.01922E+00
9.019196+00
1.019166.99
1.01916E+00
1.019181E+00
!.919196+00
1.019106*90

1.01907E400
1.09915E+00

1.019046E00
1.03900E+00

1.09895E+00
1.098906:00
1.01888E+00
1. 01891E 00

AVG K-EFF
DEVIAlION

0.00000E400
0.O00009÷90
0.090010+91
6.7100E0
7 .7790O+-

1.054•4- 0
5.44904E-03
5 .40470EO-0S'
4.568131-0,
2.95771E- 0
-2.771866-0
2.ý3451 IE-

4.,0624E-03

4 .5174E-01
4 .(9493E- 0
4.(7554E-63
4,68619E00I
4.15647E-03

4.61638E-00
4.57711E-03

FISSION POINTS WERE
4 . fS660E'-0
4.3 725FE-03

4.05272E-00

1994820 E-9

-10IOFO-O`
.582, +E-0
2.329-F-O31

•,•73ýCfE-0,

L.51056E-0,
2.4452!E-03

"34 309F-03
+.3164lE-05

5.26760E-03-
'.28B87E-0'

.20302E-0"
.12152E,-03;

2.20781E-07
2.16942[,-83

3093719F-03
22302EE-03

.1941 '6 03
315471E-03

3.100611-03

3.10931E-03

1318907E-03
2039552- 03

i.12192-03
271 6 9 iF-;

109763 E-03
.230263E-03

3.191096-03
1 . 05471609-03

3.11266E-03
1.30923E-03
1.30738-03
1.10557-03
1.302189-03

-. 29893E-03
1.300281-03
1.30089:-03

. 29855E-03

-?29540E-03
1.292362-03

1.29931E-03
. 28620E-03
1028328E-03

I.28045E-03
1 27786E-03

. 27516E-02
I.27345E-03
I 27098F-03
1.26907E-03
1.26665E-03
1.263296-03
1.26080E-03

MATRIX
K-EFFECT1V6
0.0900(0+90
0.090066400
0.000.00EG0
9,00006+900

9.O0001011 90
0.900000E+00

0.00006E*00
0.00000E+00
9O.0009E*00
0.00000E+00
0.000086*00

O.900090+EO0.900006+00

O.OO009E+O0

9.00006E+O8
0.00000E+80
0.009006+00
0,08000E+O00.0000096+9

0.00000E+00. 0900 00+ 00

0.900009+00

0.80000E+000.000009+00

90,0008+900
9.0000093+00
0.0000E+09
0.90050E+00
9.0OD00E+00
.08O0011+00

9.000096+09
9.08000011+00

0.000000*00

9.00090E+*0

9.090190+090.00000E+00
O.O0000F+000.O0000E+00
0.00000E+00
0.00000E600
0.O9090E+00
0.00000E+00
0.00000E+00

0.00009+800

O.00999E600
O.00000+E9O
0.00096E+00
0.000900O.+00
0.500006E00
0.00800E+00

O.00000EO00

0.800000E+000.O009991+99

0.10000E600
0.90009E+00
0.00006+00
9.00000E9+0
0.00000E 00

.109000E+00
O.0000E+900
0.00000E+00
0.00009E+00

0.00000E 000.100006+00

O.00990O.090.000006+00
8. 0000D0E600

0.00006E400
0.00009E+00
9.000906+00

9.000816+00

MATRIX K-EFF
DEVIATION

0.00000+90o
0.O9O00E0690

0.000=0E.00
9.0OOOO 0 0

0.00000E 00

0.009006*00O.0900600EOO.O0000EO0

0.0000609O0
0.00006E+90
0.00000E+00
0.00000E+00

.098090900
0.0000E.08
0.00000E189
O.O0000E*00

0.00000E+09
0.00000*E00

0.900006400
0.000006+00

0.090960E00O.00900E+00
0.00900E*90
0.090000E00
0.000000.00
0.90008E+00

0.00000EOo

0.58006.E00
0,000006+000.O00OO+O0 G

0.00000LGo0
0.000006+00
0.O9000E+O0

0.O00900+8000.000006+00

l.009000E+09
O.090909EO0

0.O0000E4 00

0. 9090 00+0E00.00000L+00
0.6090 00+ 00
0.00009*0+9
0.00000r1+00
0.000006+00
0.00000F+00

0.009O9+900

0.000006*00

0. 099OO 00G 00

0.00000+D00

O.O0000E'+O0

0.000006+09
O.O0000E O00

0. 090 0 06+Oý' 090.00000E.+00
9,0000G 0+ 00
O.O000+O 00
9.09009E+00
O.O0000E+00
0.000006+90
0.00000E600
0.09009E0O0
O.00000E0O9
0.000001c00
0.O090006E+
O.00000E+00
0.O000006- 0

0.000006+09

0.00000E6000.0000E4800

0.000006+ 00
O.D0006E+ 00

O.00000E+00
0.00000E+O0
0,80000E+00
O.O0000EO00

KENO MESSAGE NUMBER K5-123

NAC International
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LIFETIME = 3.94638E-04 - OR - 1.93196E-06 GENERATION TIME 1 5.91769E-05 ÷ OR - 2.84702E-07
NU BAR = 2.42133E÷00 , OR - 1.07360E-35 AVERAGE FISSN01 GROUP =2.39237E+0 + OR -+ .86297E-03

ENERGY1EV) OF THE AVERAGE LETHARGY CAUSING FISSION = 4.92227E-02 + OR - 8.38504E-05

NO. OF INITIAL
GENERAT IONS AVERAGE

SKIPPED K-EFFECTIVE

3 1.01892

4 1.01889

- -i.01893

1.01893

7 i.03890

8 1.01894

9 1.01894

10 1.01895

i1 1.01898

12 1.0190Q

17 1,0191i

22 1.01879.

27 1.01890

32 1.01879

37 1.01865

42 j.01851

47 1.01845

52 1.01826

57 1.10844

62 1.01859

67 1.01838

72 3.01013

77 1.01810

82 1.01786

89 i.01782

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

/OR - 0.00126

OR - 0.00127

OR - 0.00127

OR - 0.00127

OR - 0.00121

OR - 0.00128

OR - 0.00128

OR - 0.00128

OR - 0.00129

OR - 0.00329

OR - 0.00130

OR - 0.00131

OR - 0.00132

OR - 0.00133

OR - 0.00134

+ OR - 0.00135

+ OR - 0.00136

1OR - 0.00137

+ OR - 0.00138

OR - 0.00139

OR - 0.00139

OR - 0.0013B

OR - 0.00139

i k- 0.09141

4O - 1.00142

OR - 0.00142

1.01766 TO

1.01763 TO

1.01766 TO

1.01766 TO

1.0.162 TO

1.01766 TO

1.01766 TO

1.01766 TO

1.01769 TO

1.01774 TO

1.01781 TO

1.01749 TO

1.01758 TO

1.01746 TO

1.01731 TO

I.02018

1.02016

1.02020

1.02021

1.02017

1.02022

1.02022

1 .02023

1.02026

1 .02032

1.02041

1.02010

1,02022

1.02013

1.02000

95 PER CENT
CONFIDENCE INTERVAL

1.01639 TO 1.02145

2.01636 TO 1.02143

1.01640 TO 1.02147

1.01639 TO 1.02148

1.01635 TO i.02145

1.01638 TO 1.02149

1.01638 TO 1.02151

1.01638 TO 1.02151

1.01640 TO 1.02155

1.01646 TO i.02160

1.01651 TO 1.02170

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 1.02119

1.01582 TO 1.02136

1.01559 TO 1.02117

1.01554 TO 1.02109

1.01531 TO 1.02089

1.01504 TO 1.0206a

1.01497 TO 1.02066

1.0!528 TO 1.02094

99 PER CENT

CONFIDENCE INTERVAL

1.01513 TO 1.022710

1.01509 TO 1.02269

1.01513 TO 1.02274

1.D1512 TO 1.02275

1.01507 TO 1.02272

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 1.0231

1.0148P TO 1.02271

0.01494 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

399000

398000

397001

396000

395000

394000

393000

392000

391000

386080

381000

376000

371000

366000

361000

356000

351000

346000

341000

336000

331000

326000

321000

316000

311000

1.01715 TO 1,01986

1.01708 TO 1.01981

1.01689 TO 1.01962

1.01706 TO 1.01981

1.01720 TO 1.01998

1.01699 TO 1.01977

1.01692 TO 1,01969

1.01671 TO 1.01949

1.01645 TO 1.01927

1.01639 TO 1.01924

1.11609 TO '.10092

0

0
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PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RUN.
THE LINE REPRESENTS X-EFF 1.0109 OR - 2.0013 WHICH OCCURS FOR 403 GENERATIONS BIN.

1.0099 i.O]96 i . 029R
-------------- ------------ ---------------------------- I -------

25 4

LI [

1I i

30~

SI I -

II I i
IS I I

I II

5 II I I

20- "

I V

I I I

i I -i
30 i*1

3I0
SI I *

1 ~II
25 * ] I

1 I *

400* I

Inen iI I
40 I I

III 2

SI *

50 I ]

315 ] I
I i * ]

SII I

I I - I
IB I 1*

II I- 0

1 I~ *I
I 1 I"

II V• I

390 4 1 t* I
I V* I

II V I
I V* I

SI VI*
395 3 V I

I V* I
II V+ I
II I"

I ] * I

I I
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GROUP FISSION UNIT REGION FISSIONS PERCENT
FRACTION DEVIATION

1 0.0007 6.01725E-04 1.4B53

2 0.0026 2.67107t-03 0.4956

3 0.0029 2.98939E-03 0.3705

4 0.0014 1.43671E-03 0.4812

5 0.0011 1.08999E-03 0.3473

6 0.0013 1.31336E-03 0.2603

7 0.0014 1.376238-03 0.2504

8 0.0014 1.42902E-03 0.2662

9 0.0020 1.99323E-03 0,2647

70 0.0042 4.23199E-03 0.2603

11 0.0089 9.10699E-03 0.2651

12 0.0125 1.27480E-02 0.3194

13 0.0123 1.24965E-02 0.3095

14 0.0103 1.04777E-02 0.2955

15 0,0020 1.99127C-03 0.3974

16 0.0013 1.36728E-03 0.4905

17 0.0021 2.15716E-03 0.7060

18 0.0029 2.93392E-03 0.7010

19 0.0035 3.57281E-03 0.5512

20 0.0150 1.52983E-02 0.3606

21 0.0084 9.59775E-03 0.5722

22 0.0218 2.219600-02 0.4063

23 0.0934 9.51206E-02 0,2289

24 0.2190 2.231630-01 0.1811

25 0.1994 2.03203E-01 0.1732

26 0.2626 2.675"IE-01 0,1754

27 0.1057 0.07709E-01 C.2645

SYSTEM TOTAL - I.0!892Eý0+1 0.1240

ELAPSED TIME 78.48766 MINUTES

RANDOM NUMBER= 88142071AOC

ABSORPTIONS PERCENT
DEVIATION

1.04545E-03 1.4928

2.13243E-03 0.4103

1.42941E-03 0.3850

7.46236E-04 0.4800

7.63441E-04 0.3447

1.14354E-03 0.3140

1.31796-E03 0.5203

2.03957E-03 0.5155

4.33175E-03 0.4412

7.67783E-03 0.4133

1.70049E-02 0.3152

1.62040E-02 0.3492

1.77071E-02 0.3515

2.39434E-02 0.2961

2.93190E-03 0.7563

1.80965E-03 0.0180

5,6437E-03 0.8976

1.98813E-03 0.8501

2.71909E-03 0.7157

1.14311E-02 0.3683

5.91742E-03 0.5320

1.56538E-02 0.3761

8.12793E-02 0.1547

2.08073E-01 0.1064

1.94962E-01 0.0978

2.64169E-01 0.0991

1.09243E-00 0.1501

1.(;0023E0+0 0.0424

SKIPPING 3 GENERATIONS

LEAKAGE PERCENT
DEVIATION

1.99489E-06 100.0000

O.00090+O00 0.0000

4.145540-06 70.9391

0.O00000E00 0.0000

0.00000E+00 0.0000

4.51767E-06 70.9571

2.16748E-06 100.0000

0.00000E+00 0.0000

0.00000E000 0.0000

O.000000E+0 0.0000

0.00000E000 0.0000

0.00000z+00 0.0000

0.00000E+00 0.0000

0.O0008E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000+E00 0.0000

O.00000E+00 0.0000

0.000000E+0 0.0000

O.00000E+00 0.0000

0.00000E-00 0.0000

0.00000O00 0.0000

0.00000E+00 0.0000

1.09861E-06 100.0000

1.34462E-06 100.0000

0.00000E000 1.0000

0.00000E001 0.05011

1.52588E-C5 35.9576

(.

0

0
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TRICA BENCHMARK CORE 132

0. 284 TO 0.9365
65 0.544c

0 '446 TO 0.9527
0.-527 TO 0.5608

08 TO 0.90.89
0.81669 TO 0.'770
0. !770 TO 0.9851
0.-851 TO 0.9932
0. 932 TO 1.0013
1.0017 TO 1.0094
1. 0094 TO 1.0175
1-0175 70 1.0256
1.0256 TO 1.0337
1.0337 TO 1.0418
1.04108 TO 1.0499
1.0499 T0 1.0580
1.0580 TO 1.0616
1.0661 TO 1,0742
1.0742 To 1.0823
1.0023 To 1.0904
1.0904 TO 1.0985
1.0985 To 1.1066

0.3284 TO 0.9365
0.9365 TO 0.9446
0.5446 TO 0.9527
0.9527 TO 0.9608
0.5608 TO 0.9689
0.5689 TO 0.9770
0.9770 T0 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 1.05B0
1.05E0 TO 1.0661
1.0661 TO 1.0742
1.0742 TO 1.0823
1.0823 TO 1.0904
1.0904 TO 1.0905
1.0985 TO 1.1066

0,9284 TO 0.9365
0.9365 TO 0.9446
0.9446 TO 0.9527
2.9527 TO 0.9608
0..608 TO 0.9689
0.5689 TO 0.9770
0.9770 TO 0.9051
0.5851 70 0.9932
0.9932 TO 1.0013
1.0513 TO 1.0094
1.0094 To 1.0175
1.0175 TO 1.0256
1.0256 TO 1.0337
1.0337 TO 1.0418
1.0419 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
5.0904 TO 1.0985
1.0985 TO -.106G

FREOUENCY FOR GENEAKTIONS 4 TO 403

FREQUENCY FOR GENERATIONS 104 TO 403

FREOUENCY FOR GENERATIONS 204 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.
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Figure 6.6.6-1 TRIGA Fuel Cluster Rods - Most Reactive Nonpoisoned Basket
Configuration

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

TRIGA - PREF. FLOOD CANISTER
27GROIJPND-4 INFIOMMED0UN
.FUEL

U-235 1 0.0 2.3346E-04 END
U-238 1 0.0 1.6469F-05 END
DR 1 0.0 5.44384-03 END
1 1 0.0 8.5589E-0` END
620 1 0.8402 293.0 END
'CLAD, BASKET, AND CASE
22304 2 1.0 293.0 END
*CANISTER INTERNAL MODERATOR
H20 3 1.0 293.0 END
'ZIRCONIUM ROD
ZE 4 1.0 293.0 END
'GRAPHITE REFI.ETOR
C 5 1.0 293.0 END
'LEAD SHIELD
PB 6 0.[ 293.0 END
'NEUTRON SHIELD
020 7 5E-20 293.0 END
'CASK EXTERNAL MATERIAL
920 8 IE-23 293.0 END
'END FITTING FOR FUEL ELEMENT
S5304 9 0.337137 293.0 END

H20 9 IE-20 293.0 END
'SECOND FUIL MATERIAL FOR IUN-CAN] STERED
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
N 10 0.0 5.514420E-2 END
'SECOND END-FITTING MATERIAL FOR UN-CANISTERED FUEL
SS304 11 0.337137 293.0 END
020 01 1E-20 293.0 END
'CASE INTERIOR MODERATOR MATERIAL
920 12 1.OE-21 293.0 END
'NEUTRON ABSORSER PLATE WITH BORON

FE 13 DEN=7 76 0.6"117 293.0 END
C 13 DEN=7.76 0.0001 P3.0 END
S1 13 DEN=7.76 0.0033 03.0 END
MN 13 DEN=7.76 0.0060 2 3.0 END
P 13 DN_ N.75 0.0001 203.0 END
CR 23 DEN=2736 0.)B49 293.0 END
NI 13 DEN'S.76 0.1233 29 .0 END
B-I0 13 DEN'S.76 0.0073 29 .0 END
B-11 03 DEN-7.76 0.0007 293.0 END
N 13 DENI7.76 0.0017 293.0 END
'NEUTRON ABSORBER PLATE WIT0OUT BOR1ON
FE 1, DEN=7.7 0 0717 293.0 ENS
C 14 DEN 7.76 0. 0001 293.0 END
05 14 DEN'7.76 0.0033 293.0 END
K *4 Z; EN=7.76 - .1 0 0 293.0 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

1 14 DEIN7.76 0.0017 293.0 END
'FUEL FOR RODS
U-235 21 0.0 1.46137E-03 END
U-238 21 0.0 1.03065E-04 END
ZR 21 0.0 3.40680E-02 END
H 21 0.0 -. 356308E-02 END
'CLAD INCOLOY
NI 22 0 0.028516 END
FE 22 0 0.033820 END
CR 22 0 0.021151 END

C 22 0 0.000399 END
MN 22 0 0.001306 END
S 22 0 0.000022 END
S5 22 0 0.001703 END
CU 22 0 0.000560 END
AL 22 0 0.000266 END
T1 22 0 0.000150 END
'CASK INTERNAL MODERATOR
620 23 0.0E-20 293.0 END
'LEAD SHIELD
PR 26 1.0 293.0 END
'NEUTRON SHIElD
120 27 01-20 293.0 END
'CASK EXTERNAL MATERIAL
H20 28 !E-20 293.0 END
'END FITTING FOR FUEl, ELEMENT
00304 29 .4968 293.0 END
020 29 DEN=.5031 1.0E-20 293.0 END
I BASKET, AND CASK NEED TO LOOK AT ROW THIS IS USED
'AL FUEL HOLDER
AL 30 1.0 293.0 END
END COMP
MORE DATA
92S=21 CYLINDER 0.6477 DAN(21)=.38879
END MORE
TRIGA - PREF. FLOOD CANISTER
READ PARAM TME=170.0 GEN=203 NPG=500 RUN=YES PLTýNO
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TBAý2.E END PARAM
READ GEOM
UNIT I
COM- 'TRiGA FUEL :SMEARED)
CYLINDER I I 3.9623 60.959 0.001
UNIT S
COM='3.38 in Width / 0.28 in Thickness DIVIDER CENTER S-ACK (SEALED)'
CUBOID 2 1 2P4.2672 D.7i12 0.0 +74.29 -8.255
UNIT 6
CDOM=' 3.38 in Width / 0.24 in Thickness DIVIDER OUTSIDE STACR (SEALED)'
CUROID 2 1 2P1.2672 0.6096 0.0 174.29 -8.255
UNIT 7V
COM-'SEALED CANISTER'
CYLINDER 3 1 3.9624 +60.96 0.0
HOLE 1 0D. 5.0 0.0
CYLINDER 2 1 4.1275 +63.50 -1.27
CYLINDER 12 1 4.1275 .74.29 -8.255
UNIT I0
COM='TRIGA ELEMENTS IN Top of 3.31 in x 3.3B in OPENING (SEALED)'
CURUID 12 0 2P4.2672 2P4.2672 .74.29 -8.2-5
HOLE 7 0.C 0.1397 0.0
UNIT 11

COM='TRIGA ELEMENTS IN Bottom of 2.30 in n 3.38 in OPENING (SEALED)'
CUBoID 12 i 2P4.2672 2P4.2672 474.29 -8.255
8OLE 7 0.0 -0.i397 0.0
UNIT 12
COM=ITRIGA ELEMENTS IN Bottom Right of 3.38 in y 3.38 in OPENING (SEALED)
CUBUID 12 1 264.2672 264.2672 *74.29 -8.255
HOLE 7 +0.1397 -0.1397 0.0
UNIT 13
COM='TRIGA ELEMENTS IN Top Right of 3.38 -n x 3.38 in OPENING (SEALED)'
CUROID 12 1 2P4.2672 2P4.2672 +74.29 -8.255
HOLE 7 '0.1397 10.1397 0.0
UNIT 14
COM='TRIGA ELEMENTS IN Bottom Left of 3.38 Jn x 3.38 in OPENING (SEALED)'
CUBCID 12 1 264.2672 264.2672 474.29 -8.255
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)'
CUBOID i2 0 264.2672 2P4.2672 *74.29 -8.255

HOLE 7 -0.1397 +0.1397 0.0
UNIT 16
C.OM='TRIGA BASKET 3.38 in X 3.38 in CENTER OPENING (SEALED)'
CUBDID 12 2 2P4.2672 2P4.2672 +7 4.29 -8.255
UNIT 17
CMý' .HORIZONTAL X-S POISON SHEET + WATER'
CIUBOID 13 1 2P3.8227 0.3175 8.0 473.02 -6.985
CUBOID 14 0 2P4.1402 0.3175 0.0 173.02 -6.985
CUISU0D 12 5 2P4.2672 0.3175 0.0 174.29 -8.255

UNIT 18
C.OM ' HORIZONTAL -X POTISON SHEET + WATER'
CUBOID 73 1 263.9227 0.31 75 0.8 2P34.163
CUBOID 14 i 2P4.1402 0.3175 0.0 2P34.163
CUBOID 12 1 2P4.2672 0.3175 0.0 2P36.703
UNIT 20
COM='CENTER COLIUMN O THREE OPENINGS w/ 0.28 in plate (SEALED)'
ARRAY 1 -4.2672 -13.5128 -8.255
REPLICATE 2 1 400.7112 2R0.0 1
UNIT 2)
COM='LEFT OUTSIDE COLUMN OF TWO OPENINGS a! 0.12 in plate (SEALED)
ARRAY S -4.2h72 -h.8392 -0.255
REIPLICATE 2 1 0.0 0.3048 2R0.3048 2R0.0 1
UNIT 22
CDME'RIGHT OUTSIDE COLUMN OF TWO OPENINGS ai 0.12 in plate (SEALED)'
ARRAY 3 -4.2672 -8.8392 -8.255
REPLICATE 2 1 0.3048 0.0 2R0.3048 2RO.0 1
UNIT 30
COM='NAC-LWT TRIDA BASKET (SEALED)
CYLINDER i2 1 17.1 074.29 -8.255
HOLE 20 0.0 0.0 0.0
HOLE 21 -9.2457 0.0 0.0
ROLE 22 +9.2457 0.0 0.0
CYLINDER 2 1 18.9103 +74.93 -8.890
CYLINDER 6 1 33.4645 +74.93 -8.890
CYLINDER 2 I 36.5188 +74.93 -8.890
CYLINDER 7 1 49.2227 .74.93 -0.890
CYLINDER 2 1 49.0221 074.93 -8.890
CUBOID 8 1 4P121.92 .74.93 -8.B90
UNIT 41
COMO='TRIGA FUEL ELEMENT'
CYLINDER 21 1 0.6477 2P27.94
CYLINDER 22 1 0.688034 2P27.94
CYLINDER 29 1 0.68834 43.40 -33.04
UNIT 42
COMý'(ORIZONNTAL X-X POISON SHEET - WATER'

CUUOI 1) 3 i 213.8227 0.3175 0.0 39.38 -20.94
CUBOID 14 1 2P4.1402 0.3i75 0.0 39.38 -20.94
CUBOID 23 i 2P4.2672 0.3175 1.8 43.48 -33.04
UNIT 45
COM='DIVIDER CENTER STACK'
COREID 2 1 2P4.2672 0.7112 0.0 43.48 -73.04
UNIT 4E
COM='DIVIDER OUTSIDE STACK'
CUBOID 2 1 214.2672 0.6096 0.0 43.48 -33.04
UNIT 410
COM='TRIGA FUEL ELEMENTS IN AL TUBE, CENTERED'
CYLINDER 23 1 0.80516 43.48 -33.04
HOLE 41 0.0 0.1 0.0
CYLINDER 30 1 0.9525 43.46 -33.04
UNIT 411
COMD'TRIGA FUEL ELEMENTS IN AL TUBE, RIGHT'
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CYLINDER 23 0 0.80518 43.48 -33.04
HOLE 41 0.1167 0.0 0.0
CYLINDER 30 1 0.9525 43.48 -33.04
UNIT 412
CON= 'TRIGA FUEL ELEMENTS IN AL TUBE, LEST'
CYLINDER 23 1 0.80518 43.48 -33.04
ROLE 4 _ -0.1167 0.0 0.5
CYLINDER 30 1 0.9525 43.48 -33.04
UNIT 4;3
cOM'' TRIGA FUEL ELEMENTS IN AL TUBE, TOP'
CYLINDER 23 2 0.80518 43.48 -33.04
HOLE 41 ".0 0.1167 0.0
CYLINDER 30 5 0.9525 43.48 -33.04
UNIT 414
COM=-'TRIGA FUEL ELEMENTS IN AL TUBE, BOTTOM'
CYLINDER 23 1 0.80518 43.48 -33.04
BOLE 41 0.0 -0.167 0.50
CYLINDER 30 1 1.9525 43.48 -33.04
UNIT 415

CO=- 'TRIGA FUEL ELEMENTS IN AL TUBE, TOP RIGHT'
CYLINDER 23 1 0.80518 43.48 -33.04
HOLE 41 0.0826 0.0826 0.0
CYLINDER 30 1 0.8525 43.48 -33.04
UNIT 416
COM='TR0'GA FUEL ELEMENTS IN AL TUBE, TOP LEFT'
CYLINDER 23 1 0.80518 43,48 -33.04
ROLE 43 -0.1026 0.0826 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 43.40 -33.04
UNIT 418
COM='TRIGA FUEL ELEMENTS IN AL TUBE, BOTTOM LEFT'
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 420
COMN'AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, CENTER OPENING'
CUBOTD 23 1 4P4.1529 43.48 -20.04
HOLE 415 -2.857( -2.F076 0
HOLE 413 -0.9520 -2.0576 0
HOLE 413 0.9525 -. 8057 0
HOLE 416 2.8576 -2. 0576 0
HOLE 411 -2.L576 -0.9025 0
HOLE 415 -0.952' -0.0525 0
HOLE 416 0.125 -0.U125 0
HOLE 412 2.8576 -0.9025 0
HOLE 411 -2.0576 0,9525 0
HOLE 417 -0Q.525 0.9'25 5
HOLE 418 0.9525 0.95'25 0
HOLE 412 2.057( 0.9525 0
HOLE 417 -2.0 856 0.9576 0
HOLE 414 -0.952' 2.8576 0
HOLE 414 0.9521 2.2576 0
HOLE 418 2.8576 2.0576 0
CUBOID 23 1 41'4.1529 43.48 -33.04
' CHECK 4.0 CM ABOVE' -..... .
UN-T 421
COM='AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, BOTTOM OPENING'
CUBOID 23 1 494.1529 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
IOLE 416 2.8576 -2.8S76 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 410 -2.8576 0.9525 0
HOLE 457 -0.9525 0.9525 0
HOLE 418 0.9525 0.9525 0
HOLE 412 2.8576 0.9525 0
HOLE 417 -2.8576 2.9576 0
HOLE 414 -0.9525 2.8576 0
HOLE 414 0.9525 2.B576 0
HOLE 418 2.8576 2.8576
CUBO11D 23 1 4P4.1529 43.48 -33.04
' CHECK 4.1 CM ABOVEE..... * .......
UNIT 422
COM='AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, TOP OPENING'
CUBOID 23 1 4P4.1529 43.48 -33.04
HOLE 415 -2.8576 -2.8576 0
HOLE 413 -0.9521 -2.0576 0
HOLE 413 0.9525 -2.8576 0
HOLE 416 2.8576 -2.8576 0
HOLE 411 -2.8576 -0.9525 0
HOLE 411 -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 2.6576 2.8576 0
CUBOID 23 1 4P4.1529 43.48 -32.04
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I CHECh 4.1 CM ABOVE*--- .......
UNIT 423
COM= AL TUBES WITH TRIGA FUEL, IN FU'FI
CUBOID 23 1 4P4.1529 43.41 04
HOLE 45 1-2. f7 ,
HOLE 413 -0.952' -2. 1'6
HOLE 413 0.9125 -2.P'76
HOLE 41c 2.1576 -2.t-76
HOLE 411 -2.857f0
HOLE 415 -0.9121 -0.'ýý25
HOLE 416 0.9'2f -01S525
HOLE 412 2.8117E 0.9525
HOLE 411 -2.817? 0.9521
HOLE 417 -0.9521 0.982L
HOLE 418 0.9025 0:9125
HOLE 412 2.8576 0.9525
HOLE 417 -2.8176 3.1576
HOLE 414 -0.9125 2.8176
HOLE 414 0.0125 2.8176
HOLE 418 2.8576 2.[576
CU80ID 23 1 4P4.1529 43.48 -33.04
1 CHECE 4.1 cm AS**E--- ...... --
UNIT 424
COM='AL TUBES WITH TRIGA FUEL, IN FUEL
CUHOID 23 1 4P4.1529 43.48 -23.04
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
CUBOID

CHECK
UNIT 425
COWM' AL
CUB(ID
HOLE
HOLE
HOLE
HOLE
HOLE

HOLE
HOLE
HOLE
HOLE
HOLE:
HOL.E
lOLE

HOLE
HOLE

415 -2,8570 -2.f0178
413 -0.9121 -2.0 176
413 0.9121 -2.J576
416 2.8178 -2.0176
411 -2.E576 -0.9525
415 -0.5521 -0.9525
456 0.9125 -0.9525
412 2.8'76 -0.9525
411 -2.e576 0.9525
417 -0.9525 5.9825
418 4.8525 0.9125
412 2.e576 0.9525
417 -2.6576 2.8576
414 -0.9525 2.8576
414 0.9S25 2.0576
418 2,576 2.8576

23 1 4P4.1529 43.45 -33.04
4.1 CM ABOVE***5E -

TUBES WITH TRIOA FUEL, IN FUEL
23 1 4P4.1529 43.48 -33.04

415 -2. .57 ( -2.8176
413 -0.0120 -2.8576
413 0.5525 -2.8576
416 2.8576 -2.8176
411 -2.0570- 0.8525
411 -0.052L -0.9525
416 0.8521 -0.9525
412 2.8576 -0.9525
401 -2.6576 0.9525
417 -0.9525 0.9521
408 0.9525 0.9521
412 2,576 0.9525
41.7 -2,8576 2.8576
414 -0.9525 2.8576
4i4 0,9525 2.a576
418 2.8576 2.0576

INSERT, BOTTOM LEFT OPENING'

0
0
0

0
0
0
0
0

0
0

0

0
0

0

0
0

INSERT, BTOM MIT OP ENGN
0

0

0
0

0
0
0

0

0
0
0

0
0

0
0

0

INSERT, 0 TO RIGHT OPENING'

0

0

0
0

0

0
0
0

0
0

CUBOID 23 1 4P4.1528 43.48 -33.04
CHECK 4.1 CM ABOVE*..... . .

UNIT 426
COM= 'AL TUBES WITH TRIGA FUEL, IN FUEL
CUOID 23 1 4P4.1529 43.48 -33.04
HOLE 415 -2.8576 -2.9076
HOLE
HOLE
HOLE
HOLEHOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE
HOLE

4i3
413
416
411
415

416
412
411
417
418
412
417
414
414

-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.B516 -0.9525

-2.8576 0.9525
-0.9525 0.9525
0.9525 0.9525
2.8576 0.9525

-2.8576 2.9576
0-.525 2.8576
0.9525 2.8576

HOLE 41I 2.8576 2.8576
CUBOID 23 1 4P4.1529 43.48 -33.04
UNIT 430
COM='FUEL INSERT ON, CENTER OPENING'
CUBOID 23 1 464.2672 43.48 -33.04
UNIT 431
COM'' F1IEL INSERT IN, BOTTOM OPENING'
CUBOID 23 1 464.2672 43.48 -33.04
HOLE 421 0.0 -0.1143 0.0
UNIT 432
COM=' FUEL INSERT IN, TOP OPENING'
CUBOIE 23 1 4P4.2672 43.48 -33.04
HOLE 422 0.0 0.1143 0.0
UNIT 433
COM'' FUEL INSERT IN, BOTTOM LEFT OPENING'
CUBOID 23 1 4P4.2672 43.48 -33.04
HOLE 423 -0.1043 -0.1143 0.0
UNIT 434
COW='FUEL INSERT IN, TOP LEFT OPENING'
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CUBOID 23 1 4P4.2672 43.48 -33.04
ROLEF 424 -B.]143 0.1]43 0.0
UNIT 435
COM-'FUEL INSERT IN, BOTOM RIGHT OPENING' /
CUBOID 23 1 414.2672 43.48 -33.04
HOLE 425 0.1143 -0.1143 0.0

UNIT 436
COM='FUEL INSERT IN, TOP RIGHT OPENING'
CUROID 23 1 4P4.2672 43.48 -33.04
HOLE 426 0.1)43 0.1143 0.0
UNIT 441
COM-''CENTER COLUMN OF THREE OPENINGS'
ARRAY 41 -4.2672 -13.5128 -33.04
REPLICATE 2 1 4R8.7112 2R.RE. 1
UNIT 441
COM='LEFT OUTSIDE COLUMN OF TWO OPENINGS'
ARRAY 42 -4.2672 -8.8392 -33.04
REPLICATE 2 1 0.0 0.3408 2R0.3408 2R0.0 I
UNIT 442
COM='RIGHT OUTSIDE COLUMN OF TWO OPENINGS'
ARRAY 43 -4.2672 -8.8392 -33.04
REPLICATE 2 1 0,3408 0.0 2R0.3408 2R0.0 1
UNIT 450
COM='20 TRIGA FUEL ELEMENTS IN EACH LWT BASKET'
CYLINDER 23 1 17.1500 43.485 -33.041
HOLE 440 0.0 0.0 0.8
HOLE 441 -9.2417 0.0 0.0
HOLE 442 i9.2457 0.0 0.0
CYLINDER 2 1 18.i9103 43.485 -33.045
CYLINDER 26 1 33.4645 43.485 -33.045
CYLINDER 2 1 36.5188 43.485 -33.045
CYLINDER 27 2 49.2227 43.485 -33.045
CYLINDER 2 1 49.8221 43.485 -33.045
CUBOID 28 I 4P121.82 43.485 -33.045

UNIT 1O
CON-'SIMPLIFIED LID STRUCTURE NAC-LWT'
CYLINDER 2 1 36.5188 2P14.131i
CYLINDER 8 1 49.8221 2114.1311
CUBOING 8 1 4P121-92 2P14.1351
UNIT 01
COM='SIMPI.IFIED CASK BOTTOM STRUCTURE NAC-LWT'
CYLINDER 6 I 26.3525 2P3.81
CYLINDER 2 1 36.6188 .13.97 -12.7
CYLINDER 8 1 49.8221 .13.97 -12.7
CUBOID 8 1 4P121.92 413.97 -12.7
GLOBAL UNIT 62
COM 'STACK OF 5 BASKETS IN CASK'
ARRAY 20 -121.92 -121.92 -221.3
END GEOM
READ ARRAY
ARA-= NUX=I NUY=5 NUZ=1 FILL 10 5 16 5 11 END FILL
AR's=2 NUX=R NUY=3 NUZ9 I FILL 13 6 12 END FILL
ARA=3 NUX=1 NUY=3 NUZ=1 FILL 15 E 14 END FILL
ARA=41 NU=1 NUY=5 NUZ=S FILL 432 45 430 45 431 END FILL
ARA=42 NUX=E NUY=3 NUZ=I FILL 43( 46 435 END FILL
ARAý43 NUX=I NUY=3 NUZ=1 FILL 434 46 433 END FILL
ARA=20 NUX=1 NUY=1 NUZ=7 FILL 81 30 31450 30 80 END FILL
END ARRAY
READ BOUNDS ALL=MIR END BOUNDS
READ PLOT

T X-Y PLOT OF CASK (CAN:STER ELFVATIONM
SC1=YES PIC"MAT LPIJi0
UAXWO.0 VDN=-I,0 NAX=800
XUL=-50.0 YUL=50.0 ZUL-149.352
XLR=50.0 YLR=-50.0 ZLR=149.352 END
TTL='X-Y PLOT OF BASKET (CANISTER ELEVATION)'
SCR=YES PIC-MAT LPI=M0
UAR.1.0 VDN"-I.0 NAX-S00
XUL=-17.2 YOLU,7.2 ZUL=149.352
XLR-17.2 YLR=-17.2 ZLR-149.352 END
TTL='X-Y PLOT OF BASKET (CAVITY MID PLANE)'
SCR=YES PIC=MAT LPI=10
UAR=1.0 VDN--I.0 NAX=800
XUL--17.2 YUL=1.7 2 ZUL'0.0
XLR=I7.2 YLR=-17.2 ZLR-S.0 END
TTL='S-Y PLOT OF CENTER OPENING (CANISTER ELEVAtION)'
SCR=YES PIC=MAT LPI-10
UAX=I.0 VDAN=-.0 NAX=800
XUL=- 7.0 YUI,=7 .0 ZULM 49.352
XLR-7.D YLR=-7.0 ZLRsO49.352 END
TTL=''-Y PLOT OF PERIPHERAL OPENING (CANISTER ELEVATION)'
SCR-YES PIC=MAT LPIOS
UAX=1.0 VDN=-I.0 N/X=800
KUL=-7.0 YUL=16.0 ZULM149.352
XLR=7.0 YLR=4.0 ZLR=149.352 END
TTL='Y-S PLOT OF BASKET (CENTER OF FUEL ELEMENTS,CANISTER ELEVATIONI'
SCR-YE2 PIC-MAT LP=IOO
VAt=I ,0 WN NN=-I.O NAY,=808
XUL=2.12 YUL=-14.0 ZULM]86.69
KLR=2.I2 YLR=-4.5 ZLR I12.014 END
TTL=' Z- PLOT OF BASKET (CASK)'
SCR-YES PICGMAT LPI-I
VAY.=.0 WRN=-I.0 N5=8600
XUL=2.12 YUL=-51 ZUL,220.O
XLR=2. 12 YLR=+51 ZLR=-220.S
END PLOT
END DATA

SECONDARY MODULE 000008 HAS BEEN CALLED.

MODULE 000008 IS FINISHED. COMPLETION CODE C. CPU TIME USED 1.38 (SECONDS)
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SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISIIEU. COMPLETION CODE

SECONDARY MODULE 000009 HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE

MODULE CSAS25 IS FINISHED. COMPLETION CODE

S. CPU TIME USED

0. CPU TIME USED

0. CPU TUME USED

15.38 (SECONDSU,

309.67 ISECONDS).

327.58 (SECONDS).
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PROGRPAM VERIFICATION INFORMATION

... CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: CSAS

CREATION DATE: 03/08/96

VOLUME: ENG-C

LSSRARY: G:\SCALE43\WINNT\EXE -

PRODUCTION CODE: CSAS

VERSION: 3.1

..... JOBNAME: SCALE-PC

DATE OF EXECUTION: 01/04/99

TIME OF EXECUTION: 16:37:03

NA.Itenaioa 6
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* PROBLEM GEOMETRY ....

INFINITE HOMOGENEOUS MEDIUM 'I i
MFUEL I MIXTURE NO. OF THE INFINITE HOMOGENEOUS MEDIUM

.... SPECIAL PARAMETERS ...

TSN 8 ORDER OF ANGULAR QUADRATURE
!IM 20 INNER ITERATION MAXIMUM
SCM 25 OUTER ITERATION MAXIMUM
SZF 1.00000ED00 SIDE FACTOR FOR SPATIAL MESH
EPS 0.4UII0E-GA OVERALL PROBLEM CONVERGENCE
PTC 3.00000E-04 SCALAR FLUX CONVERGENCE
BKL 1.42089E+00 BUCKLING FACTOR
IUS 0 THERMAL UPSCATTER SCALING
BAL FINE BALANCE TAXLE PRINT FLAG
DY 0.00U0SE-00 BUCKLING HEIGHT
DZ 0.SUSSUEX00 BUCKLING DEPTH
IPN 0 DIFFUSION COEFFICIENT OPTION
FRD 0 LOGICAL UNIT NLMBER TO READ FLUX GUESS
14R -I LOGICAL UNIT NUMBER TO WRITE FLUX GUESS

MSH 200S NUMBER OF INTERVALS FOR REX. INTGRTNS
MLV 2 MAX LVALUE FOR RES. INTGRTNS
AXG 0 LOGICAL UNIT NUMBER TO SRITE ANISN LIB
RES 2S MIXTURE WITH SPECIAL RESONANCE CORRECTION

+ CYLINDER GEOMETRY FOR SPECIAL RESONANCE CORRECTION
6.47700E-01 DIMENSION (LBAR) FOR SPECIAL RESONANCE CORRECTION

DANCOFF FACTOR SPECIFICATION
MIXTURE FACTOR

Si 6.6B679
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TRIGA - PREF. FLOOD CANISTER

DATA LIBRARY INFORMATION * .....

UNIT VOLUME
NUMBER DATA SET NAME NAME UNIT FUNCTION

IN G:\scale43\DATALIB\FT89F001 STANDARD COMPOSITION LIBRARY

82 G:\scale43\DATALIB\FTB2FO0D CROSS SECTION LIBRARY

11 D:\projects\triga\mev\moddensI:\fixu_8_ala\FT SHORT CROSS SECTION LIBRARY

90 D:\projectS\triga\mev\moddensk\fixU 8_ala\FT INPUT DATA DIRECT ACCESS

STANDARD COMPOSITION LIBRARY DATA

* UNIT NIMBER : "R

DATASET NAME : G;\scale43\DATALIB\FT89F00!

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

90 ELEMENTS WITH VARIABLE ISOTOPIC DISTRBUTIONS.

CREATION DATE: 6/30/9-D

CROSS SECTION LIBRARY DATA

UNIT NUMBER 82

DATASET NAME : G\scale43\DATALIB\FTb2F001

LIBRARY TITLE: SCALE 4.2 - 27 CROUP NEUTRON GROUP LIBRARY
BASED ON END:-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 KRNO V PARAMETER 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 I0'S WERE USED LOADING TAS DATA ........

0 IO'S WERE USED CHECKING THE KENO V GEOMETRY DATA ....
RESTART DATA lAD BEEN WRITTEN ON UNIT 95 RD -

........ D IO'S WERE USED WRITING THE KENE V - CSAS DATA ........

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

NAC International 6.6.6-11



NAC-LWT Cask SAR
Revision 38

November 2007

S S 9SSS S SSSSS
SSSSSSSSSSSS S
S S SS

SS
S S

SSSSSSSSSSSS
SSSSSSSESSSSS

SS
SS

SS S S
SS Sý3SSSSSSS SSS

S Sý SSSSSSSS

0000000
000600000(

00 00

00 O0
00 00
00 00
00 00

DO S O0
000000000

0000000

KK KK
KK KK
KK KK
KK KR
KR KK
KKKKKKKK
KKKKKKKK

KK KK
KK KK
KK KK
KR KK
KK KK

ccccCCCcccCC
CCCCCc 00ccC

CC 0
CC
Cc
CC
Cc
cc
Cl
CC CC

CCCCCCC ccCC
cccCCCCCCCcc

011
110

i01
01
10
ii

11

6666666666666
6 6666 660606 066

66
66

66
G66666666666
666666666666
66 66
66 66
66 66
6666666666 6 6

66660606666

.EEEEREE.IEEEEE
EEEEEEEEEEErE
EE
EE
EE
EEEEEE0EE
EEFEEEEEEE
EE
EF,

ZEEEEEEEEEEEEE
EE:EEEEF,,EEEEEEE

AAAAAAAAA
AAAAAAAAAAA

AA AAý
AA AA
AA AA
AAAAAAAAAAA•A.
AAAAAAAAAAAAA
AA AA
AA AA
AA AA
AA AA
AA AA

//000 06R
//

//
//

//000000
E //"OOOR

//AAAA
//AJOAAA

// A
// A

// A
//AAAAAA

NN NN
NNN NN
NNNN NN
NN N.N NN'
NIN NN NX
NK NN WN
141N NN NN
NNI NN NNI
NN NK NN
NN NNNN
NN NNN
NN NOOK

LL
LL
LL
LI
LL
LL
L,LI

LI
IL

LLLLILl~lLLLLLL

LLLLLLLLLLLLII

0000000
000000000

00 00
00 00
00 00
00 00
00 00
00 O0
00 00

00 C0
000000000

0000000

00000000000
0000000000000
00 00
00 00
00 00
00 00
00 00
00 00

00 'D0
0000000000000
00000000000

OOOOOOOE 00 0 00

OOEOEOEREEr.E

OR O

ROOOO OO0

REE

E0

EE
EEOOEOOrOOOEE

OOEOOEEOEOOOO

EEFEEEEEEErF

44
444

4444
44 44

44 44
44 441

44 44
444444444444

444 44444 4444 4
44
44
44

77777777777'77
T7777077777 7-

77 77
77

77
77
.77

77

77'7
7 7
77)

747

WV VV
VV VV
VV VV
VV WV

VW VV

rV 'VV

VV WV
VVV

V

PPPPPPPPPPPP

PP PP
---- ---- --- PIPPPPPPPPPPPP
---- ---- --- PPFPPPPPPIPPPP

PI,
PP
PP
pp
PP

0

CCCCCCCCCCc
OCCICCCCC CC CCC
CC CC
CC
CC

CC
CC
CC

CC CC
ccCCC CccCCC

CCCCCOCCCCCC

99999999999
9999999999999
99 99
99 99
99 99
9999999999999
999999999999

99
99

99
9999999999999
999999999999

//
I,

//
I-

'I
1/

'I
//

1/
1/

//
//

99999999999
9999999999999
99 99
99 99
99 99
9999999999999

999999999999
99
99
99

9999999999999
999999999999

10
101

010
10
00
11
10
01
00
00

10111211
00011100

373333333333
33333333333,

333

33'
-3

33 33
3333333333333
3333333333

22222222
222222222

::: 22

22
22

22
22

22222222
222222222

2222 11

22 11ii
22 11

22 0i
22 0i

2 10111

11

22222" 11111111
22222 II1 i]1111

0

0
NAC International 6.6.6-12



NAC-LWT Cask SAR
Revision 38

November 2007

S895555 3853 3 85SS S

S"SSSSSSSSSS.
SSSSSSSSSSSS

SS
S 53

SSSSSSSSSSS 5
SSSSSSSSSSS

CCCCCCCCCCC
CCCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCC CCCC CCCC CC

CCCCCCCCCCC

AAAAAbAAAA
AAAAAPAAAA-A

AA AA
A AA

AA AA
AAAAAAAAAAAAA
AAAAAAAA

AA AA
AA AA
AA AA
AA AA
AA AA

LL
Lb
LL
LI.
LI.
LL
LL
LL
LL
LL
LLLLLLLLLLILL
LLLLLLLLLLLLL

EPEEE EEEEEE
FELEEEEEEEEEE

Er

EE
EEEREREEF
EtEEEEEEEE
E,

FE

EEFEEEEEEEEEEE
EEEEEEEEEEELE

PPPPPPPPPPP
PtPPPPPPPPPPPP
PI PP
pp pp
P1, PP
PI'PPPPPPPpPPP
PPPPPPPPPPPPP

PP

PP

PI'

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: 000009

CREATION DATE: 03/08/96

VOLUME: ENG

LIBRARY: G:\SCALE43\WtI NT\EXE

PRODUCT1ON CODE: RENOVA

VERSION: 3.1,

JONAME: SCALE-PC

DATE OF EXECUTION: 01/04/99

TIME OF EXECUTION: 16:37:21
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S*• TRIGA - PREF. FLOOD CANISTER

.......... *....NUMERIC PAR.AMETERS

TME MAXIMUM PROBLEM TIME (MIN) 170.00

TBA TIME PEP GENERATION {MIN) 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 GENERATIONS BETWEEN CHECKPOINTS 0

XID NUMBER OF EXTRA I-D CROSS SECTIONS I

* NBK NEUTRON BANK SIZE 525

XNB EXTRA POSITIONS IN NEUTRON BANK 0

NFB FISSION BANK SIZE 500

XFB EXTRA POSITIONS IN FISSION BANK 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.50005

WTH ITH EIGHT P'1GH FOR SPLITTING 3.0000

WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

RND STARTING RANDOM NUMBER 1BB21100001

* 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

NAC International 6.6.6-14
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-"* TRIGA - PREF. FLOOD CANISTER

-*" ÷ LOGICAl, PARAMETERS " -"-

RUN EXECUTE PROBLEM AFTER CHECKING DATA

FLX COMPUTE FLUX

SMU COMPUTE AVG UNIT SELF-MULTIPLICATION

MKU COMPUTE MATRIX K-EFF BY UNIT NUMBER

CKU COMPUTE COPACTOR K-EFF BY UNIT NUMBER

IFMU PRINT FIBS PROD MATRIX BY UNIT NUMBER

*MKH COMPUTE MATRIX K-EFE BY HOLE NUMBER

CKH COMPUTE COFACTOR K-EFF BY HOLE NUMBER

" FMH PRINT FIBS PROD MATRIX BY HOLE NUMBER

* HHL COLLECT MATRIX BY HIGHEST HOLE LEVEL

* M* AX PRINT ALL MIXED CROSS SECTIONS

IXS PRINT 1-D MIXTURE X-SECTIONS

X 132 PRINT 2-D MIXTURE S-SECTIONS

XAP PRINT MIXTURE ANGLES & PROBABILITIES

PKI PRINT FISSION SPECTRUM

P11) PRINT EXTRA 1-0 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

FPP

MKA

CKA

F74A

HAL

FAR

GAS

PAX

PWT

PUM

BUG

TRK

COMPUTE FISSION DENSITIES

COMPUTE NU-DAR & AVG FISSION GROUP

COMPUTE MATRIX N-EFF BY UNIT LOCATION

COMPUTE COFACTOK K-EFF BY UNIT LOCATION

PRINT FIBS PROD MATRIX BY UNIT LOCATION

COMPUTE MATRIX K-EYF 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 ADS, 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

PARAMETER INPUT COMPLETED

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

.. . ... DATA READING COMPLETED. . . .
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TRIGA - PREP. FLOOD CANISTER

... ADDITIONAL. INFORMATION G".....

fe
NUMBER OP ENERGY GROUPS 27

NO. OF FISSION SPECTRUM SOURCE GROUP I

* NO. OF' SCATTERING ANGLES IN XSECS 2

* ENTRIES/NEUTRON IN THE NEUTRON BANK 26

ENTRIES/NEUTRON IN THE FISSION BANK 19

NUMBER OF MIXTURES USED is

NUMBER OF BIAS ID'S USED I

NUMBER OF DIFFERENTIAL ALBEDOS USED 0

TOTAL INPUT GEOMETRY REGIONS 100

* NUMBER OF GEOMETRY REGIONS USED R7

LARGEST GEOMETRY UNIT NUMBER 450

LARGEST ARRAY NUMBER 43

USE LATTICE GEOMETRY

GLOBAL ARRAY NUMBER

NUMBER OF UNITS IN THE GLOBAL X DIR.

NUMBER OF UNITS IN THE GLOBAL Y GIR.

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

7

YES

YES

140

YES

7

2

+X BOUNDARY CONDITION MIR -X BOUNDARY CONDITION MIBk

Y+ BOUNDARY CONDITION MIR -Y BOUNDARY CONDITION MIlk

SZ BOUNDARY CONDITION MIR -Z BOUNDARY CONDITION MIR

ARRAY UNITS IN UNITS IN UNITS IN NESTING

NUMBER X DIR. Y DIR. Z DIR. LEVEL

1 1 5 1 2

2 i 3 1 2

3 1 3 1 2

2O GLOBAL 1 1 7 1

'I1 1 S 1 2

42 1 3 1 2

43 1 3 1 2

........ 0 IO'S WERE USED LOADING THE DATA ........
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TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEMMEDIA BIAS
NUM I DREGION

UNIT

TRIGA FUEL (SMEARED)

1 CYLINDER ! ] RADIUS = 3.9623 tZ = cc.959 -Z = '.00000E-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 +X = 4.2672 -X = -4.2672 uY - 0.71120

----- UNIT 6 -----

3.31 IN WIDTH / 0.24 IN THICKNESS DIVIDER OUTSIDE STACK (SEALED)

1 CUBOID 2 1 +x = 4.2672 -X = -4.2672 *Y = 0.60960

-Y = 0.00000 +Z - 71.290

-Y = 0.00000 +z = 74.290

-Z = -8.2550

-Z = -8.2550

----- UNIT 7 -----

SEALED CANISTER

I CYLINDER

HOLE NUMBER

2,CYLINDER

3 CYLINDER

3 1 RADIUS

I AT X

2 1 RADIUS

12 1 RADIUS

= 3.9624

= 0.00000

= 4.1275

= 4.1275

+Z = 60.960

7 = 0.00000

+Z = 63.500

+Z = ?4.290

-Z .o0oooo

Z= 0,00000

-Z = -1.2700

-Z = -R.2550

CENTERLINE IS AT X = 0.00000

IS UNIT NUMBER i

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

y= 0.10000

Y 0.01000

2 0.01000

UNIT 10 -----

TRIGA ELEMENTS IN TOP OF 3.38 IN X 3.38 IN OPENING (SEALED)

I CUBOID 12 1 4X - 4.2672 -X = -4.2672 +Y = 4.2672

HOLE NUMBER 2 AT X = 0.00000 Y = 0.13970 Z = 0.00000

-Y = -4.2672

IS UNIT NIMBER

*Z = 74.290 -Z = -8.2550

TRIGA ELEMENTS IN BOTTOM OF

1 CUBOID 12 1

HOLE NUMBER 3

UNIT 11

3.38 IN X 3.38 IN OPENING (SEALED)

.x = 4.2672 -X = -4.2672 *Y = 4.2672 -Y = -4.2672 4Z = 74.290 -Z = -8.2550

AT X = 0.00000 Y =-0.13970 Z = 0.00000 IS UNIT NUMBER 7
TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEMMEDIA BIAS
NUM TOREGION

TRIGA ELEMENTS IN

I CUBOID

HOLE NUMBER

TRIGA ELEMENTS IN

1 CUBOID

HOLE NUMBER

TRIGA ELEMENTS IN

I CUBOID

HOLE NUMBER

TRIGA ELEMENTS IN

1 CUBOID

HOLE NUMBER

----- UNIT 12

BOTTOM RIGHT OF 3.38 IN X 3.38 IN OPENING (SEALED)

12 1 +X = 4.2672 -X = -4.2672 +Y = 4.2672

4 AT X = 0.13970 2 =-0.13970 Z = 0.00000

-Y = -4.2672

IS UNIT NUMBER

,Z 74.290

7

-Z = -8.2550

----- UNiT 13 -----

TOP RIGHT OF 3.38 IN X 3.38 IN OPENING (SEALED)

12 1 +X = 4.2672 -X = -4.2672 +Y = 4.2672 -Y = -4.2672

5 AT X = 0.13970 Y = 0.13970 Z = 0.00000 IS UNIT NUMBER

*Z = 74.290

7

-Z = -8.2550

BOTTOM LEFT OF 3.38 IN X 3.38

12 1 *0 = 4.2672

6 AT X =-0.13970

TOP LEF` OF 3.38 IN X 3.38 IN

12 1 *0 = 4.2672

7 AT X =-0.13970

----- UNIT 14 -----

IN OPENING (SEALED)

-X = -4.2672 +Y = 4.2672 -Y = -4.2672

Y =-0.13970 Z = 0.00000 IS UNIT NUMBER

*Z = 74.290 -Z = -8.2550

----- UNIT lY 15 ---

OPENING (SEALED)

-X = -4.2672 +Y = 4.2672

Y = 0.13970 Z = 0.00000

-Y = -4.2672

IS UNIT NUMBER

*Z = 74.290 -Z = -8.2550

UNIT 16 --

TRIGA BASKET 3.38 IN X 3.38 IN CENTER.OPENING (SEALED)
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I CUROID

CENTER COLUMN OF

1 ARRAY NUMBER

2 CUBOID

REGION

12 I +X = 4.2672 -X = -4.2672 +Y = 4.2672 -Y = -4.2672 +Z = 74.290 -Z = -8.2550

----- UNIT 20 EXTERNAL TO LATTICE I -----

THREE OPENINGS W1 0.28 IN PLATE (SEALED)

I +X = 4.2672 -X = -4.2672 +Y = 13.513 -Y = -13.513

2 1 +X = 4.9784 -X = -4.9784 +Y = 14.224 -Y = -14.224
TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
NUM ID

,Z = 74.290 -Z = -8.2550

+Z = 74.290 -Z = -8.2550

UNIT 21 EXTERNAL TO LATTICE 2 -----

LEFT OUTSIDE COLUMN OF TWO OPENINGS W/ 0.12 IN PLATE (SEALED)

I ARRAY NUMBER 2 +x 0 4.2672 -X = -4.2672 +Y = 8.8392 -Y = -8.8392

2 CUBOID 2 1 ±X = 4.2672 -X = -4.5720 +Y = 9.1440 -Y = -9.1440

±Z - 74.290 -Z = -0.2550

iZ = 74,290 , -Z = -8.2550

----- UNIT 22 EXTERNAL TO LATTICE 3

RIGHT OUTSIDE COLUMN OF TWO OPENINGS

I ARRAY NUMBER 3 +X 0

2 CUBOD 2 1 4X =

NAC-LWT TRIGA BASKET (SEALED)

W/ 0.12

4.2672

4. 5720

IN PLATE (SEALED)

-X ý -4.2672 +Y = 8.8392

-X - -4.2672 +Y = 9.1440

-Y = -8.8392

-Y = -9.1440

tZ = 74.290 -Z = -8.2550

+Z = 74.290 -2 = -8.2550

UNIT 30 -----

I CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CUBOID

12

8

9

S0

2

6

2

7

2

8

S RADIUS = 17,100

AT X = 0.00000

AT X = -9.2457

AT X = 9.2457

S RADIUS = 18.910

1 RADIUS = 33,465

I RADIUS = 36.519

1 RADIUS = 49.223

1 RADIUS = 49.822

4X = 121.92

+Z =

y =

y0=

y2 =

+2 =

+2

+Z

42 =

-X

74.290

0.0000

0.00000

0.00000

74.930

74.930

74.930

74.930

74.930

-121.92

-7 =

Z=
Z
2=

-Z =

-Z =

-Z =

-Z

-2 =

+y =

-B. 2550

0.0000

0.00000

0.05000

-p.8900

-8.8900

-8.8900

-8.8900

-8.8800

121.92

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 = -121.92

X = 0.00500

20

21

22

X = 0.00000

X = 0.00000

X 0.00000

X = 0.00000

X = 0.00000

,2 = 74.930

Y = 0.05000

Y = 0.500000

Y - 0.00000

Y = 0.0o000

Y = 0.00000

Y = 0.00000

-Z = -8.8900

--- UNIT 41

TRIGA FUEL ELEMENT

I CYLINDER

2 CYLINDER

3 CYLINDER

21

22

29

1

i

1

RADIUS = 0.64770

RADIUS = 0.68834

RADIUS = 0.68834

+Z = 27.940

tZ = 27.940

+Z = 43.480
GA - PREF. FLOOD

-Z = -27.940

-Z = -27.940

-S = -33.040
CANISTER

CENTERLINE IS AT X = 0.0000

CENTERLINE IS AT X m 0.00000

CENTERLINE IS AT X = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

MEDIA BIAS
NUM. iDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT 45 -----

DIVIDER CENTER STACK

0 CUBO]D 2 1 +X = 4.2672 -X = -4.2672 +Y = 0.71120 -Y = 0.00000 Z = 43.480 -33.040

----- UNIT 46 -

DIVIDER OUTSIDE STACK

8 CUBOD 2 1 +X = 4,2672 -X = -4.2672 +Y = 0.60960 -Y = 0.20000 +Z = 43.480 -0 = -33.040

UNIT 80 -----

SIMPLIFIED LID STRUCTURE NAC-LWT

I CYLINDER 2 1 RADIUS = 36.519

2 CYLINDER 8 0 RADIUS = 49.822

3 CU001D 8 1 +X = 121.92

-Z

4Z

-X

14.035

14.135

-321.92

-Z = -14.135

-Z = -14.135

+Y = 121.92

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

-Y T -121.92 +Z 14.135

Y = 0.00000

Y = 0.0000

-Z = -14.135

UNIT 81 0 ----
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SIMPLIFIED CASK BOTTOM STRUCTURE NAC-LWT

I CYLINDER 6 1 RADIUS = 26.353

2 CYLINDER 2 1 RADIUS = 36.619

3 CYLINDER 8 1 RADIUS = 49.822

4 CUBOID 8 1 +x = 121.92

ýZ
1Z

-x

= 3.I100

= 13.970

= 13.970

- -121.92

-Z = -3.8100

-Z -12.700

-Z = -12.100

Y= 121.92

CENTERLINE IS AT X 0 0.00000

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

-Y = -121.92 'Z = 13.970

Y=0. 00000

Y 0.00000

S = 0.10100

-Z2 -12.700

... I .. EGLOBAL.. ..
UNIT 12 EXTERNAL. TO LATTICE 201 --

STACK OF 5 BASKETS IN CASK

I ARRAY NUMBER 20 +X = 121.92 -X = -121.92 +Y = 121.92 -Y = -121.92 '2 = 230.87 -Z = -221.30

UNIT 411 -----

TRIGA FUEL ELEMENTS IN AL TUBE, RIGHT

I CYLINDER 23 1 RADIUS = 0.80518 'Z = 43.480 -Z = -33.040 CENTERLINE IS AT

HOLE NUMBER 12 AT X = 0.11670 Y = 0.00010 Z = 0.01000 IS UNIT NUMBER

2 CYLINDER 30 1 RADIUS = 0.95250 +Z = 43.480 -Z = -33.040 CENTERLINE IS AT
TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN TNIS PROBLEM

X = 0.000c0

41

X = 0.0000

Y 0.00000

Y = 0.00000

REGION NUM ID

----- UNIT 412 -----

TRIGA FUEL ELEMENTS IN AL TUBE, LEFT

I CYLINDER 23 1 RADIUS = 0.80518

HOLE NUMBER 13 AT X =-0.11670

2 CYLINDER 30 1 RADIUS = 0.95250

+Z = 43.480

Y = 0.00000

'Z = 43.460

-Z = -33.040

Z 0.00000

-Z = -33.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

X = 0.00000

43

X = 0.00000

F = 0.10100

Y 0.00000

----- UNIT 413

TRIGA FUEL ELEMENTS

1 CYLINDER

HOLE NUMBER

2 CYLINDER

TRIGA FUEL ELEMENTS

I CYLINDER

HOLE NUMBER

2 CYLINDER

IN AL TUBE, TOP

23 1 RADIUS = 0.80518

14 AT X = 0.00000

30 1 RADIUS = 0.95250

IN AL TUBE, BOTTOM

23 1 RADIUS = 0.80518

15 AT X = 0.00000

30 1 RADIUS ý 0.95250

'Z = 43.480

Y 0.11670

.Z = 43.480

-Z = -33.040

Z = 0.00000

-Z = -33.040

CENTERLINE IS AT

I1 UNIT NUMBER

CENTERLINE IS AT

X = 0.00000

41

X = 0. 00000

F 0.00000

Y= 0.10100

UNIT 414

*Z = 43.480

Y =-0.11670

+Z = 43.480

-Z = -33.040

Z = 0.0000O

-Z = -33.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

X 5 O.OOOO

41

X 0 0.00000

Y = 0.00000

Y 0.00000

TRIGA FUEL ELEMENTS IN AL TUBE, TOP RIGHT

I CYLINDER 23 1 RADIUS = 0.80518

UNIT 415 -----

+Z - 43.480 -Z = -33.040

HOLE NUMBER 16 AT X = 8.26000E-02 Y 8.26000E-02 Z 0.00000

2 CYLINDER 30 1 RADIUS = 0.95250 +Z = 43.480 -Z -33.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

0 - 0.00000

43

X = 0.00000

Y = 0.00000

Y = 0.00000

TRIGA FUEL ELEMENTS

i CYLINDER

MOLE NUMBER

2 CYLINDER

UNIT 416 -----

IN AL TUBE, TOP LEFT

23 1 RADIUS = 0.80518 +Z = 43.480 -Z = -33.040

17 AT X =-8.26000E-02 Y = 1.26000E-02 Z = 0.00000

30 1 RADIUS = 0.95250 Z - 43.480 -Z = -33.040
TRIGA - PREF. FLOOD CANISTER

CENTERLINE 10 AT

IS UNIT NUMBER

CENTERLINE IS AT

X = 0.00000

41

X = 0.00000

Y = 0.00000

Y = 0.00000

MEDIA BIAS
NUM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

----- UNIT 417 -----

TRIGA FUEL ELEMENTS IN AL TUBE, BOTTOM RIGHT

I CYLINDER 23 1 RADIUS = 0.80518 =Z = 43.400 -Z = -33.040 CENTERLINE IS AT X = 0.00000

HOLE NUMBER 18 AT X = 8.26000E-02 Y =-8.26000E-02 Z = 0.00000 IS UNIT NUMBER 41
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2 CYLINDER 30 1 RADIUS = 0,95250 +Z = 43.480 -Z = -33.040 CENTERLINE IS AT X = 0.00000 Y = 0,00000 7.----- UNIT 418 -----

TRIGA FUEL ELEMENTS IN AL TUBE, BOTTOM LEFT

I CYLINDER 23 1 RADIUS = 0,80518 +Z = 43.480 -Z = -33.040 CENTERLIN'E IS AT X = 0.00000

HOLE NUMBER 19 AT X =-8,26000E-02 Y =-8.26050E-02 0 = 0.00000 IS UNIT NUMBE

2 CYLINDER 30 1 RADIUS = 0.95250 +Z = 43.480 -Z = -33.040 CENTERLINE IS
TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

R 41

AT X = 0.00000

Y = 0.00000

Y = 0.00000

REGION NUM Ib

----- UNIT 421

IN FUEL INSERT, BOTTOM OPENINGAL TUBES WITH TRIGA

1 CUBOID

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HIOLE NUMBER

1OLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HO4E NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

2 CUBOID

FUEL,

23 :i

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

23 1

AT

AT

AT

AT

AT

AT

Al

AT

AT

Al

AT

A

A'

A'

A'

A'

+X = 4.1529 -X = -4.1529 +Y = 4.1529 -Y = -4.1529

X = -2.8576 Y = -2.H576 Z = 0.00000 IS UNIT NUMBER

TX '.-0.95250 Y = -2.8576 1 = 0.00000 IS UNIT NUMBER

X .' 0.95250 Y - -2.8576 Z = 0.00000 IS UNIT NUMBER

X = 2.8576 Y = -2.8576 Z = 0.00000 IS UNIT NUMBER

X -2.8576 Y -0.95250 0 = 0.00000 IS UNIT NUMBER

X S =-I.95250 Y =-0.95250 Z = 0.00000 IS UNIT NUMBER

T X = 0.95250 Y =-0.95250 Z = 0.00000 IS UNIT NUMBER

X = 2.8576 Y =-0.95250 Z = 0.00000 IS UNIT NUMBER

I X = -2.8576 Y = 0.95250 Z = 0.00000 IS UNIT NUMBER

T X =-C.95250 Y = 0.90250 Z = 0.00000 IS UNIT NUMBER

T x I 0.95250 Y = 0.95250 Z = 0.00000 15 UNIT NUMBER

T X - 2.8576 Y = 0.95250 Z = 0.00000 IS UNIT NUMBER

T X = -2.8576 Y = 2.8576 Z = 0.00000 IS UNIT NUMBER

T =-0.95250 Y = 2.8576 Z = 0.00000 IS UNIT NUMBER

I X = 0.95250 Y 2.8576 Z 0. 0000 10 UNIT NUMBER

T X = 2.8576 Y = 2.8576 Z 0.00000 IS UNIT NUMBER

4X = 4.1529 -Y, = -4.1529 +Y = 4.1529 -Y = -4.1529
TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPT'ON FOR THOSE UONTS UTILTZED ON THIS PROBT'EM

'Z =

415

413

413

416

411

415

416

412

411

417

418

412

417

414

414

418

4Z =

43.480 -Z = -33.040

43.480 -Z = -33.040

MEDIA BIAS
NUM 11)REGION

----- UNIT 422

IN FUEL INSERT, TOP OPENINGAL TUBES WITH TRIGA

I CUBOID

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

FUEL,

23 1

52

53

54

55

56

5?

58

59

60

61

62

63

64

65

66

67

+X 4.1529

AT X = -2.8576

AT X =-0.95250

AT X = 0.95250

AT X = 2.0576

AT X = -2.4576

AT X =-6.95250

AT X = 0.95250

Al S = 2.8576

AT X = -2.8576

AT X =-0.95250

AT X 0.95250

AT X = 2.8576

AT X = -2.0576

AT X =-0.95250

AT X = 0,95250

AT X = 2.B576

-X = -4.1529

Y = -2.8576

Y = -2.8576

Y5 -2.8576

Y = -2.8576

y -0.95250

Y =-0.95250

Y -- 0.95250

Y =-50.95250

Y = 0.952-0

Y = 0.95250

Y = 0.95250

Y 0.95250

Y = 2.0576

Y = 2.85'6

Y = 2.B576

Y = 2.8576

-Y = 4.0529

Z = 0.00000

Z 0.00000

2 = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

1 = 0.00000

Z 0.00000

Z = 0.00000

z = 0.00000

Z 0.00000

Z = 0.00000

Z 0.00000

Z = 0.00010

Z = 0.00000

Z = 0.00000

-Y = -4,2529

1S UN1T NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

10 UNIT NUMBER

1S UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

ýZ =

415

413

413

416

411

415

416

412

411

417

418

452

417

404

414

418

43.480 -Z = -33.040
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2 CUBOID 23 1 'X = 4.1529 -X = -4.1529 'Y = 4.1529 -Y = -4.1529
TRIGA - PREF. FLOOD CANISTER

DIA DIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

"Z, = 43.480 -Z = -33.040

MET

REGION NUM ID

UNIT 423

IN FUEL INSERT, BOTTOM LEFT OPENINGAL TUBES WITH TRIGA FJEL,

I CUBOID 23 1

HOLE NUMBER 68

HOLE NUMBER 69

HOLE NUMBER 70

HOLE NUMBER 71

HOLE NUMBER 72

HOLE NUMBER 73

HOLE NUMBER 74

HOLE NUMBER 75

HOLE NUMBER 76

HOLE NUMBER 77ý

HOLE NUMBER 78

HOLE NUMBER 79

HOLE NUMBER 80

HOLE NUMBER 81

HOLE NUMBER 82

HOLE NUMBER 83

2 CUBOID 23 1

+X = 4.1529

AT X = -2.057E

AT X -- 0.95250

AT X = 0.95250

AT X = 2.8576

AT X = -2.8576

AT X =-0.95250

AT X = 0.95250

AT X = 2.8576

AT X = -2.05)6

AT X =-0.95250

AT X = 0.95250

AT X = 2.8576

AT X = -2.8576

AT X =-0.95250

AT X = 0.95250

AT X = 2,8576

-X = 4.1529
TRIGA

-X = -4.1529

Y = -2.8576

Y = -2.8576

Y = -2.85376

Y = -2.8576

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

-X -4.1529
PRKF. FLOOD CAN

+Y = 4.1529

2 = 0.00000

Z = 0.O0000

Z = 0.00000

Z = 0.00000

Z = 0.0000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z= o.00oo

Z 0.00000

Z = 0.5000o

Z = 0.00000

Z = 0.O0000

z = o.ooooo

+Y = 4.1529
ISTER

-Y = -4.3529

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 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

MEDIA BIAS
NUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT 424 -----

AL TUBES WITH TRIGA

I CUBOID

HOLE NUMBER

HOLE NUMBER

HOLE NUJMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HTOLE NUMBER

HOLE NUMBER

HOLE NUMBER

2 CUBOID

FUEL,

23 2

84

B5

56

87

8e

89

90

91

92

93

94

95

96

97

98

99

223

IN FUEL INSERT, TOP LEFT OPENING

9x = 4.1529 -X = -4.1529 'Y = 4.1529 -Y - -4.1529

AT X = -2.8576 Y = -2.8576 Z = 0.00000 IS UNIT NUMBER

AT X =-O.95250 Y = -2.8576 Z = 0.00000 IS UNIT NUMBER

AT X = 0.95250 Y = -2.8576 Z = 0.10000 IS UNIT NUMBER

AT X = 2.8576 Y = -2.8576 2 = 0.00000 IS UNIT NUMBER

AT X = -2.B576 Y "-0.95250 Z = 0.00000 IS UNIT NUMBER

AT X =-0.95250 Y "-0.95250 2 = (.00100 IS UNIT NUMBER

AT X = 0.95250 Y "-0.95250 2 = 0.50000 IS UNIT NUMBER

AT X = 2.8576 Y =-0.95250 Z = 0.00000 IS UNIT NUMBER

AT X = -2.8571/6 Y 0.95250 Z = 0.80000 IS UNIT NUMBER

AT X =-0.95250 Y = 0.95250 Z = 0.00000 Is UNIT NUMBER

AT X = 0.95250 Y 0.95250 2 = 0.00000 IS UNIT NUMBER

AT X = 2.8576 Y " 0.95250 Z = 0.00000 IS UNIT NUMBER

AT X = -2.0571 Y " 2.8576 Z = 0.0O000 IS UNIT NUMBER

AT X =-0.95250 y " 2.8576 2 = 0.00000 IS UNIT NUMBER

AT X = 0.95250 Y = 2.8576 Z = 0.00000 IS UNIT NUMBER

AT X = 2.8576 Y = 2.8576 Z = 0.00000 IS UNIT NUMBER

+X = 4.1529 -X = -4.1529 +Y = 4.1529 -Y = -4.1529
TRIGA - PREF. FLOOD CANISTER

iz = 43.480

415

41.3

413

416

411

415

416

412

411

417

418

412

417

414

414

418

+Z = 43.480

-Z = -33.040

-Z = -33.040

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION BUM ID

----- UNIT 425 -----

AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, BOTTOM RIGHT OPENING
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I CUBOID 23 1

HOLE NUMBER I00

HOLE NUMBER 101

HOLE NUMBER 102

HOLE NUMBER 103

HOLE NUMBER 104

HOLE NUMBER 105

HOLE NUMBER 106

HOLE NUMBER 107

HOLE NUMBER 108

HOLE NUMBER 109

HOLE NUMBER 110

HOLE NUMBER ILI

HOLE NUMBER 112

HOLE NUMBER 113

HOLE NUMBER 114

HOLE NUMBER 115

2 CUBOID 23 1

MEDIA BIAS
REGION NUM 1D

+3X = 4.1529 -X = -4.1529 +Y = 4 1529 -Y = -4.1529 +Z = 43.480 -Z -33.040

AT X = -2.857E Y = -2.0576 2 = 0.00000 IS UNIT NUMBER 415

AT X -- 0.9525C Y = -2.0576 Z = 0.00000 10 UNIT NUMBER 413

AT X = 0.95250 Y = -2.8576 2 = 0.00000 I UNIT NUMBER 413

AT X = 2.8576 Y = -2.8576 Z = 0.00000 15 UNIT NUMBER 410

AT X = -2.8576 Y =-0.95250 Z 0.00000 IS UNIT NUMBER 411

AT X =-0.95250 Y =-0.95250 Z = 0.00000 IS UNIT NUMBER 415

AT X = 0.95250 Y =-0.95250 Z = 0.00000 IS UNIT NUMBER 416

AT X = 2.8576 Y =-0.95250 2 = 0.00000 IS UNIT NUMBER 412

AT X = -2.8576 Y - 0.95250 Z = 0.00000 IS UNIT NUMBER 411

AT X =-0.95250 Y = 0.95250 Z = 0.00000 IS UNIT NUMBER 417

AT X = 0.95250 Y = 0.95250 Z = 0.00000 IS UNIT NUMBER 418

AT X = 2.8576 Y = 0.95250 Z = 0.00000 IS UNIT NUMBER 412

AT X = -2,.576 Y = 2.8576 Z = 0.00000 IS UNIT NUMBER 417

AT X -0.95250 Y = 2.8576 Z = 0.800000 IS UNIT NUMBER 414

AT X = 0.95250 Y = 2.8576 Z = 0.00000 IS UNIT NUMBER 414

AT X = 2.0576 Y = 2.8576 Z = 0.00000 IS UNIT NUMBER 418

0X - 4.1529 -X = -4.1529 +Y = 4.1529 -Y = -4.1529 +z = 43.480 -Z -33.040
TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

ft.

----- UNIT 426

AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, TOP RIGHT OPENING

I CUBOID 23 1

HOLE NUMBER 116

HOLE NUMBER 117

HOLE NUMBER lie

HOLE NUMBER 119

HOLE NUMBER 120

ROLE NUMBER 121

HO.L NUMBER 122

HOLE NUMBER 123

HOLE NUMBER 124

HOLE NUMBER 125

HOLE NUMBER 126

HOLE NUMBER 127

HOLE NUMBER 128

HOLE NUMBER 129

HOLE NUMBER 130

HOL1E NUMBER 131

2 CUBOID 23 1

2X = 4.1529

AT X = -2.8576

AT X =-0.95250

AT X = 0.95250

AT X m 2.8576

AT X = -2.8576

AT X =-0.952-:

AT X - 0.91250

AT X = 2.8576

AT X = -2.8576

AT X m-0.95250

AT X = 0.95250

AT X = 2.8576

AT X = -2.8576

AT X -- 0.9L250

AT X = 0.95250

AT X = "2.8576

+X = 4.1529

-X - -4.1529

Y = -2.8576

Y - -2.8576

Y = -2.8576

Y -208576

1 -- 0.05250

Y -- 0.05250

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 = 2.8576

-X - -4.1529

-y = 4.1529

Z = 0.000 0

2 = 0.00000

O = 0.00000

Z = 0.00000

Z - 0.00000

Z - 0.00010

2 0. n0220

O = 0.00000

z - o0.0oo0

z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

2 0.00000

Z - 0.00000

Z - 0.01000

-Y - 4.1529

-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 413

IS UNIT NUMBER 415

IS UNIT NUMB0F 43 6

IS UNIT NUMBER 412

IS UNIT NUMBER 411

IS UNIT NUMBER 417

IS UNIT NUMBER 418

IS UNIT NUMBER 412

IS UNIT NUMBER 412

IS UNIT NUMBER 414

IS UNIT NUMBER 414

IS UNIT NUMBER 408

-Y = -4.1529 4Z = 43,480

-Z - -33.040

/

-Z = -33.040

UNIT 430

FUEL INSERT IN, CENTER OPENING

I CUBOID 23 1 +X = 4.2672 -X = -4.2672 4Y = 4.2672 -Y = -4.2672 +Z 43.480 -Z = -33.040

FUEL INSERT IN, BOTTOM OPENII

I CUBOID 23 1

HOLE NUMBER 132

UNIT 431

NG

+X = 4.2672 -X = -4.2672 4Y = 4.2672 -Y = -4,2672 4Z - 43.480

AT X = 0.00000 Y =-0.11430 Z = 0.00000 IS UNIT NUMBER 421
TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

6.6.6-22

-Z = -33.040

MEDIA BIAS
NUM IDREGION
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----- UNIT 432 -----

FUEL INSERT IN, TOP OPENING

5 CUBOID 23 1 +X = 4.2672 -X - -4.2672 4y = 4.2672 -Y = -4.2672 4Z 2

HOLE NUMBER 332 AT X = 0.00000 Y = 0.11430 Z = 0.00000 IS UNIT NUMBER 422

43.480 -2 = -33.040

FUEL INSERT IN, BOTTOM LEFT OPENING

I CUBOID 23 1 ±6 = 4.2672

HOLE NUMBER 134 AT Y =-0.11430

FUEL INSERT IN, TOP LEFT OPENING

2 CUBOID 23 1 +X = 4,2672

HOLE NUMBER 135 AT X =-0.11430

FUEL INSERT IN, BOTOM RIGHT OPENING

I CBBOID 23 2 "X = 4.2672

HOLE NUMBER 136 AT X = 0.11430

---- 1 UNIT 433 -----

-X = -4.2672 4y = 4.2672

Y =--.11430 Z = 0.00000

-Y = -4.2672 +Z = 43.480

IS UNIT NUMBER 423

-Z = -33.040

UNIT 434

-X = -4.2672 +Y - 4.2672 -Y - -4.2672 *Z = 43.480

Y = 0.11430 Z = 0.00000 IS UNIT NUMBER 424

-2 = -33.040

----- UNIT 435

-X = -4.2672 +Y = 4.2672

Y =-0.11430 Z = 0.00000

-Y = -4.2672 +2 = 43.480

IS UNIT NUMBER 425

-Z = -33.040

----- UNIT 436 -----

FUEL INSERT IN, TOP RIGHT OPENING

I CUBOID 23 1 4X = 4.2672 -X = -4.2672 +Y = 4.2672

HOLE NUMBER 137 AT X = 0.11430 Y = 0.12430 Z = 0.00000

-Y = -4.2672 tZ = 43.480

IS UNIT NIMBER 426

-7 = -33.040

----- UNIT 440 EXTERNAL TO LATTICE 41

CENTER COLUMN OF THREE OPENINGS

I ARRAY NUMBER 41 +X = 4.2672 -X I -4.2672 ±Y = 13.513 -Y = -13.513 +Z = 43.480 -Z = -33.040

+Z = 43.480 -Z = -33.0402 CUBOID

REGION

2 0 +X = 4.9784 -X = -4.9784 ýy = 14.224 -Y = -14.224
TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
NUM ID

--- UNI'1 44i EXTERNAL TO LA;'TICE 42

LEFT OUTSIDE COLUMN OF TWO OPENINGS

I ARRAY NUMBER 42 +X 4.2672

2 CUBOID 2 +X = 4.2672

-X = -4.2672 +Y 0 8.8392 -Y = -8.6392

-X = -4.6080 +Y = 9.1800 -Y = -9.1800

4Z = 43.480 -Z -33.040

+Z 43.480 -Z ý -33.040

--- UNIT 442 EXTERNAL TO LATTICE 43 -----

RIGHT OUTSIDE COLUMN OF TWO OPENINGS

3 ARRAY NUMBER 43 +X = 4.2672

2 CUBOID 2 1 4x = 4.6080

-X = -4.2672 +Y ± 8.8392

-X = -4.2672 +Y = 9.1800

-Y -8.8392

-Y = -9.1800

iZ = 43.480 -Z - -33.040

4Z = 43.480 -Z - -33.040

- UNIT 450

28 TR7GA FUEL ELEMENTS IN

i CYLINDER 23 1

HOLE NUMBER !38

HOLE NUMBER 139

HOLE NUMBER 140

2 CYLINDER 2 2

3 CYLINDER 26 1

4 CYLINDER 2 1

5 CYLINDER 27 1

6 CYLINDER 2 1

7 CUBOID 28 0

EACH LWT BASKET

RADIUS = 17.150

AT X = 0.00000

AT X -9.2457

AT X = 9.2457

RADIUS = 18.910

RADIUS = 33.465

RADIUS = 36.519

RADIUS = 49.223

RADIUS = 49.822

4X = 121.92

4Z =

y =

y0 =

y2 =

+Z=

•Z

+0 Z

-X =

43.485

0.00000

0.00000

0.0000

43.485

43.485

43.485

43.485

43.485

-121.92

-Z = -33.045

Z = 0.00020

Z = 0.00000

Z 0.00000

-Z -33.045

-Z -33.045

-Z = -33.045

-Z = -33.045

-Z -33.045

4Y = 121.92

CENTERLINE IS AT X = 0.00000

IS UNIT NUMBER 440

IS UNIT NUMBER 442

IS UNIT NUMBER 442

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 1S AT X = 0.00000

-Y = -121.92 *Z = 43.485

Y C 0.00000

Y

Y

Y

Y

T

-Z

0.00000

0.00000

0.00000

0.00000

0.00000

-33.045
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TRIGA - PREF. FLOOD CANISTER

UNIT ORIENTATION DESCRIPTION FOR ARRAY 1

Z LAYER I, X COLUMN I TO 1 LEFT TO RIGHT Y ROW I TO 5 BOTTOM TO TOP

1i

5

16

5

10

UNIT ORIENTATION DESCRIPTION FOR ARRAY 2

Z LAYER 1, X COLUMN 1 TO I LEFT TO RIGHT Y ROW I TO 3 BOTTOM TO TOP

12

6

13

UNIT ORIENTATION DESCRIPTION FOR ARRAY 3

Z LAYER 1, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 3 BOTTOM TO TOP

14

6

(

IS

Z LAYER

61
Z LAYER

30
Z LAYER

450
Z LAYER

45o
Z LAYER

4150
Z LAYER

30
Z LAYER

5,

2,

3,

4,

7,

H,

7,

COLUMN 1

COLUMN 1

COLUMN I

COLUMN 1

COLUMN I

COLUMN 1

COLUMN I

TRIGA - PREF. FLOOD CANISTER

UNIT ORIENTATION DESCRIPTION

TO 1 LEFT TO RIGHT Y ROW

TO 1 LEFT TO RIGHT Y ROW

TO 1 LEFT TO RIGHT Y ROW

TO 1 LEFT TO RIGHT Y ROW

TO I LEFT TO RIGHT Y ROW

TO I LEFT TO RIGHT Y ROW

TO I LEFT TO RIGHT Y ROW

FOR ARRAY

I TO 1

1 TO I

1 TO I

1 TO I

1 TO 1

I TO 1

2 TO 1

20

BOTTOM TO TOP

BOTTOM TO TOP

BOTTOM TO TOP

BOTTOM TO TOP

BOTTOM TO TOP

BOTTOM TO TOP

BOTTOM TO TOP

.4
No

UNIT ORIENTATION DESCRIPTION FOR ARRAY 41

Z LAYER 1, X COLUMN I TO I LEFT TO RIGHT Y ROW I TO S BOTTOM TO TOP

431

45

430

45

432

Z LAYER

435

46

436

TRIGA - PREF. FLOOD CANISTER

UNIT ORIENTATION DESCRIPTION FOR ARRAY

1, X COLUMN 1 TO I L.EFT TO RIGHT Y ROW I TO 3

42

BOTTOM TO TOP

UNIT ORIENTATION DESCRIPTION FOR ARRAY 43

Z LAYPR I, X COLUMN i TO I LEFT TO RIGHT Y ROW I TO 3 BOTTOM TO TOP

433

46

434
TRIGA - PROP. FLOOD CANISTER

VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

GEOMETRY CUMULATIVE
UNIT REGION REGION VOLUME VOLUME

S
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6

2
3

2

3

5
6

10 i 7

12 1 9

13 1 I0

14 1 11

15 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 26
2 27
3 1
4 29
5 30
6 .3

7 32

41 1 33
2 34
3 35

45 1 39

46 1 40

80 i 93
2 94
3 95

81 1 96
2 97
3 98
4 99

SURROUNDING GEOMETRY VOLUMES

82 1 i00

41i 1 43
2 44

412 1 45
2 46

433 1 47
2 48

424 3 49
2 S0

415 1 51
2 52

416 q 53
2 54

417 1 55
2 56

418 1 57
2 58

3.00660E+03 CM'-3

5.01021E+02 CM-3

4.29446E002 CM--3

2.50244E-01 CM'-3
4.59706E602 CM''3
9.51335E+02 CM' 3

1.59436E.03 CM**3

1.59436F+03 CM-*3

1.594366E03 CM*'3

1.59436E403 CM**3

1.594360+03 CM-÷3

i.59436E,03 CM-'3

6.01225E603 CM**3

GEOMETRY REGION

1.90388E+04 CM'*3
4.34219E÷03 CM''3

GEOMETRY REGION

1.24539EA04 CM'*3
8.89567E102 CM''3

GEOMETRY REGION

1.24539E,04 CM'-3
8.89567E+02 CM'-3

2.57606E-04 CM'*3
1.83375E004 Cm:*1
2.00728E305 CMH'7
5.62864E0,4 CM'+'
2.86831E005 CM'*'3
1.56332E*04 CM'*3
4.33012E+06 CM'3

Y.36469E.01 CM''3
9.53195E400 CM*'3
3.07231Ei0l CM'3

4.64451E-02 CM'-3

3.98101E+02 CM''3

1.18444E*05 CM''3
1.02013E-+05 CM''3
1.46043E4 06 CM''3

3.66245E004 CM- 3
9.57276ED4 CM' '3
9.56257E 04 CM '3
1.37777E 06 CM '3

GEOMETRY REGION

2.6885!E*07 CM-3

4.194966+01 CM*'3
6.22481E+01 CM' .

4.19496E,01 CM''3
6.22481E+1 CM-3

4.194960+01 CN"3
6.22481,01 CM''3

4.194960+01 CN''3
6.22481F+01 CM''3

4.19496E+01 CM-'3
6.22483E+01 CM-'3

4.194966+01 CM''3
6.22481E+01 CM''3

4.19496E+01 CM-'3
6.22481E+0R CM*'3

4.194960*01 CM''3
6.22481E+01 CM''3

I.78924E103 CM-43
O.00000E+0 CM'-3

1.78924E403 CM"3
0.00000+l00 CM''3

1.789240403 CM'3
0.0OO10E+00 C(m.'3

3.00660E,03 CM''3

5.110210,02 CM-3

4.29446E÷02 CM''3

3.00685E,03 CM''3
3.46655E403 CM '3

4.41789E+03 CM' 3

6.01225.,03 CM''3

6.01225E+03 CM" 3

6.01225E103 CM''3

6.012250*03 CM''3

6.01225E403 CM''3

6.012225E+03 CM''3

6.01225E+03 CM''3

20 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.90388E004 QM''3
2.33810E004 CM''3

22 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.245390+04 CM''3
1.334350.04 CM*'3

24 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.24539F0+4 CMN'3
1.33435E,04 CM''3

7.582860-04 CMN'3
9.41660E+04 CN''3
2.64894E005 CM*3
3.51181E005 CM''3
6.28010E+05 CM"3
6.536450+05 CM' 3
4.98377E+06 CM''3

7.36468E+01 CM'*3
8.317870E01 CM''3
1.13902E+02 CM''3

4.64451E+02 CM''3

3.98101E+02 CM-'3

1.19444E+05 CM''3
2.20456E+05 CM''3
1.68089E+06 CM''3

1.662456E04 CM0 3
1.12352E+-OS CM''3
2.07918E,05 CM'-3
1.58574E+06 CM*'3

100 IS AN ARRAY PLACEMENT BOUNDARY REGION

2.688501Z07 CM''3

1.5585E102 CM'3
2.18100E002 CM'*'3

1.55851E+02 CM''3
2.181200E02 CM''3

1.55851E+02 CM''3
2.18100E,02 CM*'3

1.55851E+ 02 CM''3
2.18100Z+12 CM''3

1.55851E+02 CM''3
2.18100E,02 CM''3

1.558510+02 CM''3
2.1800E.02 CM''3

1.55051E+02 CM*'3
2.1100E+02 CM''3

1.55851E+02 CM-'3
2.18100E,02 CM''3

5.27883E+03 CM*'3
5.27883E603 CM*'3

5.27883E003 CM''3
5.27883E,03 CM''3

5.27883E,03 CM-'3
5.27883E,03 CM''3

421 1
2

422 1
2

423 1

61
62

63
64

65
66
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424 1 67
2 68

425 1 69
2 70

426 1 71
2 72

430 1 73

431 i 74

432 1 75

433 1 76

434 1 77

435 1 78

436 1 79

SURROUNDING GEOMETRY VOLUMES

440 1 so

2 81

SURROUNDING GEOMETRY VOLUMES

441 1 82
2 83

SURROUNDING GEOMETRY VOLUMES

442 1 84
2 85

450 1 B6
2 87
3 8B*
4 89
5 90
6 91

7 92

3.78924E403 CM-13
0.00000E+00 CM"3

1.78924Ei03 CM-13
0.00000E40-0 CM"3

1.78924E403 CM-3
0.0000E+00 CMM'3

5.57341E±03 CM-13

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

2.94576F,02 CM"-3

- GEOMETRY REGION

1.76491E+04 CM"ý3

4.02524E+03 CM"3

- GEOMETRY REGION

1.15449E+04 CM-'3
9.23913E+02 CM"3

- GEOMETRY REGION

1.I5449E+04 CM-*?
9.23913E402 CM*?

2.41027E+04 CM-3
1.526150404 CM"?
1.63270E-.05 CM''?
5.13911E404 CM*"3
2.618841E+05 CM"?,
1.42735E.04 CM"?3
3.95352E+06 CM-;

5.270863E+03 CMR3
5.27883E+03 CM'f3

5.27883E,03 CM"3
5.27883E003 CM*3

5.27883E+03 CM"3
5.27883E+03 CM'3

5.57341E.53 CMGR3

5.573410,03 CM-13

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 AN ARRAY PLACEMENT BOUNDARY REGION

1.76491E604 CM' 3
2.16744E+04 CMN3

82 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.15449E+04 CM-3
1.24688E.04 CM"3

84 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.1'449E+04 CM"3
1.24688E+04 CM'3

7.07147E+04 CM043
8.69762E±04 CM":3
2.69247E0- CMGM3

3.2063E6+01 CmGN3

5.02322±+55 GM"c 3
5.96796±+05 GCM*3
4.55032E+06. CM"3

(I

UNIT USES REGION

O 12 1

5 4 1

6 4 1

7 12 1

2
3

i2

11

13

14

15

16

2

2

2

2

2

2

2

i
]

i

1

20 2 1
2

21 2 1
2

22 2 1
2

30 2 1

2
3

4
5
6
7

41 288 1
2
3

45 6 1

46 6 i

80 1 1

MIXTURE

2

2

2

3
2

12

'2

12

12

12

12

12

12

2

2

2

122
6

2
7
2
8

21
22
29

2

2

2

TOTAL VOLUME

3.60792E+04 CM-3

2.00408E-03 CM''3

1.717786E+03 CM".3

3.00293E+00 CM--3
5.51647E603 CM''3
1.14160E±04 CM"3

3.1,871E±03 CM''3

3.18871E603 CM''3

3.18871E603 CM-3

3.16871E+03 CM''3

3.18871E303 CM*-3

3.18871E+03 CM0"3

1.20245E±04 CM-'3

3.80776E604 CM-3
8.68436E+03 CM-13

2.49079E+04 CMG 3
1.77913E603 CM"3

2.49079E+04 CM''3
1.77913E+03 CMN3

5.15212E+04 CM'3
3.66750E+04 CMN3
4.01456E.05 CM-3

1.22573+051 CMN'3
5.736616±05 CM''3
3.12664E+04 CM' '3
8.66024E+06 CM"3

2.121036±04 CM-'3
2.745190,03 CM":3
8.84826E+03 CM'3

2.78670E003 CM-3

2.39860E+03 CM"3

1.18444E605 CM'*3
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2

811 1

2
3
4

82 1 1

411 36 1

412 36 1
2

413 36 1
2

414 36 1
2

415 36 1
2

416 36 1
2

467 36 1
2

418 36 1
2

421 3 1
2

424 3 1
2

423 3 i
2

424 3 3
2

425 3 1
2

426 3 1
2

430 3 i

431 3 1

432 3 1

1.020213E05 CM- 3
1.46043E+06 CM-43

1.662451E04 CM-3
9.572716E04 CM"-3
9.5625"7E104 CM 3
1.377717E-06 CM-3

2.68851E1-07 Cm-*3

5.51018E+23 CM0*3
2.240934±03 CM-3

1.56168E÷03 CM-3
2.24093E+03 CM"3

1.51018E4,03 CM"-3
2.24093E103 CM-'3

1.5101BE+03 C14"3
2.2409314±03 CM-43

1.51018FE,03 CM-3
2.24093E103 CM-'3

1.51018E403 CM-3
2.24093E1003 CM'3

1.51018F+03 CM''3
2.24093E403 CM'-3

1.51038E!403 CM*-3
2.24093E+03 CM-43

5.36772E303 CM::3
0.00000F4+06 CcM 3

5.36772E+03 CM-'3
0.60000E+00 CM-3

5.36772E+03 CM)43
0.060061400 CMG-3

5.36772E+03 CM-'3
0.000001+00 CM-13

5.36772E103 CM143
0.00000E+00 CM-13

1.36772E+03 CM'3
6.00000144o6 CM'S3

1.6720214+04 CM013

8.63729E402 CM-3

8.83729E+02 CM*-3

8.B3729E402 CM-*3

0.837291d,2 M-3-3

8.83729E102 CM-3

8.83729E+02 CM-13

5.2941"14E+04 CM"3
1.207571E+04 CM*3

3.46346E104 CM'-3
2.77174C+03 'M-3

3.46348E+04 CM**3
2.77174+403 CM?'3

7.23080E+04 C.74*3
4.57840E4+04 CM:*3
5.49811E+05 CH, 3
1.54173E105 CM 37

.856-3E105 CM'*3
4.28205E104 CM- 3
1.16606E+07 CM''3

MASS (0)

6.40483E104
5.39938E406
2-99744E+00
4.74271E 06
-. 72612E-15
1.1674714-13
9.39219E-16
1.24319E+05
2.20507E +04
1.38365E1-15
6.23706E106
7.84216E-15
1.18389E-13
3.46149E604

433

434

435

436

440

3

3

3

3

441

442

450

2

2

1
2

3
4

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

I 3.60792E+04 CM":3
2 6.81739E+05 CM143
3 3.00293E1400 CM*3
6 4.18081E0+5 CM 3
7 0.73661E+-05 CM 3
a 1.169611E07 CM -3
12 9.409401E404 CM-3
23 2.1210314+04 CM+:3
22 2.74519E1+03 CM*3
23 1.38614E+05 CM -3
26 5.49811E4S05 CM .3
27 7.85653E+05 CM-3
28 1.18606E+07 CM-3
29 8.84826E403 CMI*3
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30 1.92S75E+04 CM*3 4.84400E-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 ........

........ 0.02367 MINUTES WERE USED PROCESSING DATA. .....

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE, 2.1309EE-03

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
+X= 1.21920E+02 -X=-I.21920E+02 +Y= 1.2192OE,02 -Y=-S.21920E+02 +Z= 2.30870E+02 -Z=-2.21300ES02

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNED OFF

KENO MESSAGE NUMBER K5-105 ..... WARNING, ONLY 2D8 INDEPENDENT STARTING POSITIONS WERE GENERATED. .....

282 ADDITIONAL STARTING POINTS WERE PICKED FROM THE INITAL DISTRIBUTION.

1.79750 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 3.82400 MINUTES.

(

S,
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TRIGA - PREF. FLOOD CANTSTER

GENERA ION
GENERATION K-EPF'CTIVE

1 C.5& I' E -0i
KENO MESSAGE NUMBER K5-0 2

2 9. 00 (E-01
3 t.93I7E-Oi
4 0.')7 2E010

5 9. '484-1-01
6 2 : '. 4E-01

7 e.1.CI0i-O1
6 .55041110

9 8.11044E-01
10 0.092171-SI

14 6.9808S39-O1

15 E.46929E-01
36 1.09984P-01
17 9.034721-01

18 6.729041-01
19 9.021ý]E-01
20 8.093 121-00
21 0 6 '1<21-501t] [. L CE -01
22 .9. 8 -0 11
23 .5 7011 E-1
24 6.54A90E-01
25 E. - I01
26 .(' 54 E-01
27 L. P59E- 01
28 .. 12 .8e- 01
29 6.7:92 E-01
30 6.77030E-01
31 E.£ 768E-00
32 9.07900E-01
33 7.940809 -S
34 0.1+61 1001

35 o.0 0
36 1 .4:7' '- 01
37 8.96 5 2-01
30 .890' 2E-01
39 6 23 2E- 01
40 6.47542E-01
41 322 P 0
42 68.8044E-0'
43 9 .C808E-01
44 6. 1 79iE-01
45 9.477021:-Si
46 6.973031-01
47 1.9E718E-01
48 0.13639E-01
49 9.421311-01
50 0.2.,740E-01
51 8. 08742E-01
12 .. 4(,F.IF-01
53 0.0.2CEC0-OI
54 0.29109E-01
55 0.039k:0.11--0
56 E.922191-01
57 0188E-01
58 6 69059E-01
59 8.'3L" E-01
60 . 09486- 01
61 8.900s52E-01
62 8.50, "' -~i
63 0.97. 7 E.- 01
64 8. 65(E-0 1
65 8.437 0E- 0
66 8. 949E- 0 1
67 8.510989-01
68 0B 1494'- 0169 8.116716E-01
70 9.09102 101
71 9. 04110 1
72 8. 03414'-O
73 8.60C71E-01
74 9.059"'8E-01
75 8.471410] 1
76 8.70002r-01
77 9.12 ̀50 01
78 8.8473E-O01
79 6.15699 c-01
00 8.72060E-O0
81 9.604011-03
82 8.57(43E-03
83 8.979170-03
84 8.236551-01
05 9.14904E-01
06 8.98012E-0:
87 8.83172E-O0
80 8.62041E-03
69 9.12080E-01
90 9.352111-03
91 9.22995E-01
92 8.08973E-01
93 8.779431-01

KENO MESSAGE NUMBER K5-132
94 8.30893E-01

NAC International

ELA0'SEE TIME

I. -35'-00
WARNING .. ONL

E07E+00

1 III C& 00

1.910-E1000
2 ." 9 9E+00

0. 798E.+00
50.0 1-7+00

C4,.$.7.900
10 09KSi+00
I1C-3 9,+00

2I 0019+!00

2.iE CE 0
2.S2E00

110.-p. 00

-. ,-008+00
2.24'97E1+00

•. 20+00

2.1,4306E+00

0 .9C-7iEl0l

2.1- i37E00C .49,76R+5

2.3 2 (76+00

+,1037E+00

2.+3267E+00
S(39C7IE,00

2 .28017E00
'010017+00

2 47107+00
.2 7E+00

2.61 90+ 004(4170.E00
* 491(O9.002+430+3F.+00
2.443+ D00
2.46417F+00
+.4E7 E' 00
2.t98]?Eý00

2.rý355' E+00

2.43E+00
2.!;8417E+00

2. 00(71100
2.(1717E+00
2.C--E27Et00
2.+ (70E+00
2.67501E+00
2 .0714F'+00

(940 5EE+00

2.71EO cE+OO
2.73( 7F400

2.74(170+00
2.7[C2E7E+00
2,7S 21. 7L9+002.7" 17F+00
2 .78675+00
2.011171+80
2.22.7 (71,+ 00
2.840109+00
2.-61 00E00
2. E ?700E+00
2. 0 9 -33E+ 00
2.11303 00
2.927501:. 00
2.944007:+0
2.96033E100
2.97(00E+00
2.9902801+00
3. 006009' CC
3.0231ý0.00
3.04100E 10
3.05710+100
3.0ý--E7E+00
3.091'3E+00
3.007039+00

3.12339E.00
3.13903E.00
3.156331+06
3.1723E1+00

3. 18S3-;E 00
3.205C7P400
3.22133E400
3.23783EI00
3.25433E 00
3.26983+600
3.28717E100
3.30367E+00
3.31933E1+0
3.33667E+00
3.35317E400

WARNING.... 'ONLY
3.36967E+00

AVE'AC.G AVG 6-9FF MATRIX
K-EFFEC(TIVE DEVIAT00N K-EFFECTIVE
1. 0t(!"E1+00 .0 , 000(1+ 00 0. 100001+0

469 'NDEPENDINT FISSION IOINTS WERE GENW'J-.TE1:
4001O1.10 0. 00-009E:S0 0. 0000 O., O

.017-I 0. OOOOOE (.0000 160
'1-24' 01 2.04!1E-0 0 . 00000FJ00

01057EO 3.029::13-0 0.0050001.00
0.E0'07E-01 2.4344 E0 .0000E+00

82E-01 1.6!727E-0 0.10000FO10
7.t• 1E-01 1 .S6148-0 0.00000E+00

.. 711 01 1.70"1E-02 0.00000E.00
I.7 ' 01 1.401.-02 0 0 00000.E00

.7590-0 i 19 '-0 0. OO0O0I+00
0, 7' ''CE-0' 1 1 0 0. 00001.÷00
ý . `?'7E-01 I .I! 042;- 02 0. 0000040(;0 0
I. 7 '02E-01 P. 0 -2E4r- 0" 0. 00090uOO(;0

B .7j294E-01 S.009 -c-0` 0.000OP'00E0.7f .494 07E-0 0.00000E100

8.784CSE-01I 7.E249;E-0'E 0.00000E I CI8.7790iE-01 7 .02E4030' 0.0000016001 9..77 9 E'1 7.0 E03 0.010001+00

8.7ei94LE-0 6 0.854E-03 0.000(90E*00

.77,;,; -0(L-i 0.399:0 O.O000E+O0
+.7'4%2P-01 7.04 410; 0. 00000E+0(

I,.751,CI4E.-0 I .0 1E 0 O.000OOE+[OO
6.7364 E-00 I I.7o E-0 0. 000*OE+0
S. 7 'E- 0 1 -.84 94E-09 0,00000LiO0

f -0E4CE-02 0.000009E00
7 -- cE-01 SE9 fE0E- 0 0. 000009+90

E 75 'F.-01 .'04(1793E-03 0.00000E+00
8.7541E-01 ii.840]-( 0 0.00000+0*0
f.75099-01 .0023OE-0' 0.000009+00
0.722I44 -0] 5.-3210E-02 0.0001E+00
t. 70'8E-0 ?5. 0213-03 O.O000010
0 "7,09 E-01 9.7211E-13 OO000OOE+0

.7 E103 0 00000+0
01E-0 . 6750294E-03 0.00000E*00

8.0 7
2

A C.- L.37278E-03 0 .0000E+00
F. 7 '9: - 6920 010 E0000+

E.7388E-I 5.28 .OE-0 O.0OOOOOE+O09.7 8E-01 L.0 372E-03 0.00000F+00
.7•10E-01 5.(132"E-03 0.00000E+00

8.71C1(E-0 1 4.89144E-03 0.00000.E00
O.71-'"O 01 4.(17E-10 .0 00009E+O0
8.60'998E-0 4 .(45'E-0• 00000E+00
E.694IE-01 4. -0 0,00001E+O0
0.606E4E-01 4 .4 - .O010E+0O
0. 751'29-1 4. 6213 E-2 D.O0009E+O0
0,704 (E-II 4.5+4 1-3 0000001.00
6.701',7E-01 4 .4301E-02 0.000009+00
1.71. (1 01 4.43+06-00 0.000009+00

8.711, 1-01 4.40+27E-02 0.00009E+00
+.70?(0E-09 4.34172E-03 0.0000*E+00

.09E-0i 0.8£E0 000000E+00l8.7201-9E-01 4.2 91' ,-0 0 00000r,00

8. 7 0+04E- 4.1 4 -03 I 000000+00

E0 7 ''6 C - 4. V2H02 0000009*l008.7 01 4 .1410-03 0,000001+00
I. 7-4 0 03 4 08 K .- 09 . O.OOOO+00

.7 C0 F -01 4. 01603-03 0.00C.0.+O0
f .79+0E-01 4. 00-0E-03 0.00009+ 00
8."III0 3977E0 0,09000E+00

0.7 58[0-l1 3.09(,14E-03 0000000E+00
0.7357'0-01 3.67(464-03 0300000E+00
0.784]+E-00 3.7 E-03 7.O(46 00009+0

E.7?;(65E-01 3.7IE67E-O3i O.0000OEiO0
0.7395E-01 3.70007-00 0.000001+00

1. 7 49- 01 3 .E' 7E- 0 . 6000014 00
6.7 117E-01 3. 66-03 0: I 0.00011E+0
8.734519 01 3 '. 'I1E-03 0.00000E+00
S.74417 E-01 3 91.02E- 0' 0.00000E. 00
O.74657E-01 3.46471 -04 00000010
8.7505E-01 3.09_3 1E0 0.000004r00
0.'74C4E-01 3.24673E-03 1000000E*00
8.75411E-01 3.12112 E-0 9 000000.+00
8.74'94E-01 3.497595-0' 0.0000000
8.0 e4u4-01 3.450109-02 0.00000L+00
8.75C 'E-01 3.349692-03 0.O00000E00
0.75~4E 3-01 33976F-037 I 000000+00
8.74550E-O 3.441195E-0 0.00000L+00
8.07541E-01 3.346,15-0 0.00000E+00
8.75:441-0] 3.524696-03 1.00000.E00
0.*IE 10-01 3.40681E-03 0O010100+00
0.73779E-01 3.456211-03 0.000001+00
8.75144E-O 3.47240E-03 0.00000ED00
0.75068E-01 3.463016-03 0.00000E+00
0.700094-0i 3.43295E-03 0.O01000.+0S
0.75004E-01 3.39323E-03 S.1000004+00
8.70(22E-01 3.357461-13 0.100000E+00

0.76239]-01 3.344731-03 0.6000 DO00
8.769091:-01 3.373711-03 O.00000.O00
6.77417-07 3.37E541-03 O.00000E+00
8.775155-01 3.340291-03 1.(10000100
8.77529E-01 3.30330E-03 0.10000OE+0

489 INDEFENDENT FISSION POINTS WERE GENERATED
2.770521-01 3.30642E-03 0.1000040E+

MATRIX K-EFF
DEVIATION

0.010000E+0

0.0(00P0400
0. 06(999000
0.010001:-0
0.1O9OI':0+00
0. 000(:0F+00
0. 000:0(E+00
0. 000001+.0O
O. 0010(1+00
0.000019+01
0.O0000E9+00
0.01000-+10
0.0000j0:O0r
0.0000100+0
0.O00000100
0. 010080-El+
0.O0000+V01
0.Ooooi0E+O
C. 100101 + 00
D.0OOOCOOEO0O.000(01-00
0.1005090+00

0. 00000F*00
0. 000()(iOE' O0

0.000(01 00
.100000O.00

0.100000100
1.0000OE+00
0.00000E*00
5.000009+00

0. 00000E0+0
0.100(000+00
0. 0000OE+ 00
0. 000009+00
I.OOOOOE+00
0.00000E.00

0.010500E+1
0.0000OE+00
O.00000E+00
0.00000E900
0.00000E+00

0.801010O+000.00000E.00
0.00000E100
0.0000O1+10O.O0000OF00

0. 000009+00O.O00000E+10
0.00000+0F
0.000001+00
0.000001 00

0, O000901*O000. 010COE+00
O.001.00-+O0

O.O0000E.+OO

1.000009+00
O.O00000E00
0.000009:00

O.O0000E-DOO

0.00000E+00

0. 011001*010

O.OO000EO00
0.000001+00
0.00000+,00
0.000001+00
O.000OOE-00

O.O00100+O0

0.O000109*00
0.000001+00
0.00000E+00
0.000009÷00
O.O0000E+00
6 .0101~r09:Ol

O.004010E0
0.O00100+O0
0.00000,O00
0.00010.+00
O.00000E00
0.000009,00
OOOOOOEO00

0.00000E+00
O. 010009*0

0.0500010E÷0
O0.000009400
0.O01000p'Oo
O.000001O00
0.000009+00
0.00000E+00
0.00000+O00
0.00001O.00
0.000OOE+00
0.00000.+00
0.00000E÷00
0.000001+00
0.00000F 00
O.O00060900

0.000001+50
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91 9.'41' '.-01
96 9C. E6 0 1
97 91.211EI- 01
98 9j 0-3 E-01
99 9.9 1 •[01

100 1.. U19S9-01
101 E.9(02 E-0'
102 .3400" F0
103 .9 4+-19 -'
104 1 '916-01
105 . t: 24.- 0+
106 t6.1E'1 F!01
107 9 1' V" -0 1
108 8.9 2242-01
109 b. 4434,-02
1 10 F,.7295E-01
110 E . .7A 397F-0]

KENO MESSAGE NUMBER V"5-112

I1 21 0.1
-,1 , -01

i113 ý1. " a E -0 1
114 94 439 -01
115 9100904F-0 1
1!6 L H533- 0 1I 7 9.15_2"2-01

KENO MESSAGE NUMBER K-132
1 6 b .4 '7- ý E-01

]] .t:2:9i0-01
12 .4260 4-iL-

19 9 .5631 96-01
12 }.197506-01
I2 .5:122SE-51

120 L.420236-01
125 .9414-01
12 .46096-01
17 54.02!93E-01

E_19666-01

1 29 h.54054F-01
1.0 E.49799E-01
I- .4 124007-01I

Ell .E1342 -01
1_3 E.721536-01
-34 b.7471 66-01

13 .811396-01

16 Si.2E3201E-01
1 7 E! .09092-Il
18 K:.994546-03
119 •/.37620E-01
140 .97 (£7E-01
341 £.07'?67-01

.24,1E601
42 8.996-01
143 9.'060 E-01
144 ,1''32'E-00
145 8,8.9 61EI
146 8.0?9652-01
147 9.7' 9'E-01
148 8 E6 *' 6-01
149 8.865 E-01
11.0 8.4(2&'-601
11:1 898.98i 60'
1.2 8 .4E 1 1 01
!13 9.22'6 E-01
11-4 9. 11 .E-01
105 8.15912E-00
158 8.939996-01

11;7 8.449494-01
108 8.6f421E-01
159 8.209106-01
160 9.052996-01
161 8.7021EE-01
162 9.11280E-01
163 •.096116-51
014 8.82770E-01
i0.5 0.52787E-05
11.9 8.721190-lI
167 8.174076-01
1(8 9.40107[-05

199 8.71299E-01
170 8.981451-01
171 8.877506-01
172 8.904610-01
173 9.199306E-01
174 9.090.1E-01
175 8.86993E-01
176 8.60(:04E-01
177 8.62051-01
I78 8.22ý195-01
179 1.87112E-Ol
180 8.779140-Ol
181 9.00075E-01
182 9.020402-01
183 8.188036-01
184 8.925167E-01
185 8.964986-01
186 8.829226-01
187 9.098556-01
188 8.594066-01
189 8.934906-01
190 9.062736-01
191 8.69597E-01
392 8.66903E-01
193 8.320126-01

NAC International

Y 31600E 00
4 4G2501:00

3 420010*00
3.47" 5( E2 00
2.4 ,

43' 97E+00
7 f. 6£76400
3.5•176400

.5920+00

.9('Of+9' 00
6E 7E +00

3.E•'02+ 00

2 .F59500+00
..7

4 
17E00

WARNING ..... ONLY

7.4' 176+00
3.61 (76+00

9.72' 76+00

66'179*00

77. 9763,+90

7.94 E7E+00
WARN1N01 ... ONLY

.704 17+00
2.799(71+00
2,799316.00

3.934637+00
3.9E3476+00

2.991E300
4.950213L+00
24.9063E+00
3.92022E+00
3.914192E+00

43.925532+00

3. 9673Y364 00
3.99 1676.00

4.01217E+00
4 .02"96700
4.041074+00
4.0 007+E00
4.066176+00

4.1(836E+00

4.09736E+00
4.11 296400
4.129IIp+00
4.1'0027 +00

4 . II,1,03F+D00

4. 122735+00

4.2-(70E4004. 10+29+00

4.29417E+00
4.31 901+004.326,600E0

4 -'4'! 7L 00

4.-5q]7Eý00
4. 74(7E400

4.4 0767+00
4.4 2 }07 0
4.431-7CE00
4.4!)617F+00

4.4'72 Eý7E4 00
4 .I'7P-÷00
4 .07676+00
44..11 700
4 .L f67F200
4 4 6171E00
4 .1 (/C7 800
4. 417.E+00
4 0i P7 +00
4 .(113/+00
4. 16 00
4.c3_ 6 5 66 00

4.291326+00
4.0G5926+00

4.E9700Er00
4,7113671E+00
4.72767E+00

4,74267E 00
4. 75(37200
4.774839200
4.7913360 00
4.60683E+00
4.E24170,00
4.74067:400
4.756176+00
4.I72671,00
4.888337.00
4.904836+00
4.928173+00
4.038671+00

4.908176.06

4.972676+00
4.989833+00

E.774•' - 01
E.771E96-01

S.7711- 01
9.7. 64E-01

/.77-,4FE-0|

8.7018 E-01
8.77 £'1-E-01
8.77'-7F-01

9.777U9-01
8.77'r(E-01

49 77FTP49ýDEN

8 ,3cc.6E 01

B.7•(6-E-020.7714CF-01
8.77±1.02-01

8.771[03E-01

8.771 7E-01
. 774146-01

08'.77215201

489 INDEP0NDENT

,17££ 3. -01

8.7C[[2E-02

77f4 6-01

9.775'4 - 01

76f 72-01

9 5<1901 01
F,. 7 4Z F.-01

8.7499--E-01

L,.'779 9E-01
8 77699E-01

8.771s -0

- ý9F01

9.74'46, 01
.7'60•'E-01

6.75"'16-01

1 1;7 09:6- 0 1

8.7' E6-01

0.7'/762-01

, .- 0 1
8.75944E-01
8.711. 962-01

6.746916-01

9.760111-01

8.75139'-01

B.7L("9-01

8.3 I.,!E~018.7''2'E-01
8 . '.'c 0E-01

0. 7 S09 -01
8.71617E-01

0.7C75.1F-01

8.7C5' C2~018,7E 2 19-01
6.767,K-01
8.7512ýE1-01

0.7 7-4 E-F -0 1

8.770O4E-01
8.70 717-011

07 .9 -1-01
8.7719E4-01
8.7 1766r-01
9.769914-01
8.75731E-01

8.V77139E-018,79ý61E-01
0.767960-01
8.76841E-0l
8.77006E-01
8.77024E-06
8.76961E-01

S.'77949E-01
8.771762-01
1.771143-Il
8.76056E-01
8.76066E-0I

0.760719-01
8.770006-Il
0.7701396-01
8.788176-01

8.779844-01
8.767176-00

9.7280566-01
9.769616E-00
0.770496-01
8.772060-01
9.7713646-01

-8.771102-11

8.768746-01

2.495742 -07

6 1 :1+1E 0

4E.t31 E6 0.2.214926-032.146126-02
3.219FC3E-03

2.147336-02

2.0896-02

0.00000E+00
0.0 00006100
0.O000000,O
0.00000.,00

rj.O¢OO00EO000.0000E6o00
0.000006.00
0.O100006+00

O.O0000FE+O0
0.00000E60O0.O000106+00

0.00000E+00
,000000+O0

O.000006+0
0.000006+00
0.00000+400

0 -9E-03 0.00006E 00
.0 8E-03 OO0000 .E409

2.0£292-5 O.00-06+100

'.150E-02 0O001006.00

7-03 0. 000006 +006010'W l0NT~ 606 0960AE10
3 .01 G-9ý7F-03 cO.O0000E,00

0.0000-00

3,04•9E-03 0005060E+10000300E002.0243E-03 O.OOOOOE+O0
2.0:•5 9E-02 O.00000OIO2.01200E-_O 0.0000E+100

0.00000[+00

0 +6 0 0' 000106*00O
'0-7± 02 .0 000106*00

4164E-0 0.00000E600
"''7n-0' O.00000+E00

2.94.6E-0' 0.00800E+00
2.9244_9F- 0 .00000+O00

0.000006.00
-. 99'171-0 0.0000OE+00

2.527E-02 0.000006±00
2367'-02 0.000006+00

2.9417 -2 000000E090
. 0 00006E+0O

2.gU£!E-3 0000006.00
2.7978E-Q3 O.O000OEAOO

2000000E+00
R.7 2 K- 02 O.00000F600

2 9 • 6 E-0 0 .OOOOOE.OO
6.7 ±95E0: 0.000006+00

_7821F-03 O.0000 OE+f00
4,7729E- 0 O.000007E+00

. 9 F.20' 0.O000006+00;:.7•4 9L~02 .O0000E+O0
9928'-02 0. 00000)+00

'.7 "1!-01 0.00O00E0602 6.'732F-03 0. 00010+00

2.71722-3 000000E+i00
2.705•E-• 0000006E60

3HýýE_ 00009: 01OOOO

2 .74--:1-0 0 .0000±E,00
2.704!E-3 U,00106-+01

2.7 E 0+ OOOOOOE 00
2 . 1 000000:+ 00

2."8101E-0 0.O0000E*00

2.7 116-03 0.O000006.00
2.655"/ I-0I 0 .000006+00
2.577 f '-03 0.000006E01
2.E82E-0•: 0,0 00 0F' 00
2.C730•E-03 O.O006OOE+00
2.+2•972-0' 0.000006.00
2. .I41-0' 0 000006O00
2 000E 0.00001E-00
2.5879 E-03 0.000001.00
2 .(57 4E-0- 0.00000E+00
2.£600F11-0• 0.00000E+00

2.LE,33k0• 0000006+00
2.104946-03 0.00000+800
2.0514+K-03 0.00000E+00
0.137 +6-0-- 0.0000±E+00

2.1224E- 00000O6400
2.12067E-0 O.0000OE+00
2.51297 -03 O.O0000E+002.49'.4 0,1 0 000006.00

2.49e2+4 E-0, 000000L-00
2.49 ý 4E-0.. OOQOOOE 00
2.4739 2-02 0.0000OE+00
2.47-E E-03 0.00006E 00
2.461.2-03 O.60 00000±E00
2.401363E-0 0.000006+00

2.441346-03 0.000006+00
2.431732-02 0.000006.00
2.439602-02 0.000002+00
2.427916-02 0.00000E+00
2.41548E-02 0.000006+I0
2.402552-02 0.000006400

2.33617l:-02 O.00006E+0
2.38514E-O3 0.00000E+00
2.37399E-04 0.00000.E00
2.366446E-03 0.00000,6+0
2.35423E-03 0.00000E+00
2.34243E-03 0.000006+00
2.34207E-03 0.000002+00

1.00000+,00
0.00000P+00
0.0000±0E+O
0.00000E÷01

0.000006+00
C.QO00CEro0
0.(00010+00
0.(,000010+00
0.O00006.00
0.0000911.00
0.00010E+0
0.000006+01
0.00000t+00
O.O0000E+O0

OO00009+O0
O.00006E+00

0.00000E+O0
0,000006+00
0.000006+0
0.0010060E÷0

0.00000r.00
O.00000F+O0

0. 0010011+,00
0.000006.O00

0.090006+O0
0.100001+00
0.00000F+00
0.000006+00
0.00000E+00
0.000006+00
0.00000E+00
0 .0100006+00
0. 000006*O00
0.O0000E9O00
0. 00000E+00O.00000E+O0

0.00000E+000.00000E+00
0.00000E+O0

0.00000E+000,00000L+00
0.0000E+O00
O.00000E+O0
0.000006+O0
O.O0000E+O0
O.00000E+O0
0.00006O+00
0.000006+00
0. 00000E00
O.00000E+00
O.00000O+00

0.000+01EO00
0.000002+00
O.O0000E+OO

0.00000.O00
O.1+000060E0

0.00000E+00O. 0000E6+0

0 .0010006÷0O.00000E+00

0 . 00000 + 00

O.00000+00

0 .00000E+000.00000L+00
0.00000E+00

0,000006+00O. 00000E00
0.00000E+O0

O.110000 00
0.00000P.00
0.000001.00
0.00000+E00
0.000096+00

0 .000006+00O.000006+00
0.00000E+00

0 .000006+000.00000E+O0
0.000006+00
0.00000E+00

0,00000+±00O.00000E+O0
0.00000E+00

0 .000006+00
0 .000006+00O.0000E.+00
0.00000E 00
0.00000E.00
0.10000E+00
0.100000E00
O.00000E+00

0.000006+00
0.000016+00
0,O00006+00

O.O0000E+ 00

0.00000E+00
0.00000L+00
0.00000E+00
0.000006E00

0.00000E+00

/
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194
]95
196
09,1
190
199
200
201
202
203

E.05299E-03
I. 87950-0F1
1.62069L-01
L.19291E-01
0.54419E-01
0.759560-01

8.450770-01
E.593870-01

8.6600215-01
9.14057E-01

5.00733E+00
5.02383E000
!.04033E+00
!,05667E400
5.0741"E1+00

09067E+00
10700E+00
-2150-,00
±.4100E+00

5.57500E+0

8. 7501E-01
. 7(,51 - 01

80. 760 2e-01

. 760. SiE-

. 75924E-01
8.7'0840E-01

8.7'986E-01

2.35947E-02
2.34797%-0
2.33705E-0
2.34344E-0•
2.`3410f-0
2.322Y2E-3 3
2.311576E-0
2.305( -
2.29402E 03
2.290ýi9Z-03

0.00000E+00
O.00000F4 00
0.00000c÷00
0. O00000.00
0c.0000O+00

0.000000E+0
0.000000.00
0.00000E500
0 .00000u,00
O.000000+O0

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

0.00001E0±00
0.00000Ot00
0.0000 . 00
0.000000400
0.0OO0055+00
0.0000V+00
0.00000E.00
0.00000E000

KENO MESSAGE NUMBER K5-123 EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.

TR0GA - PREF. FLOOD CANISTER

LIFETIME = 2.48937E-04 + OR - 2.49939E-06 GENERATION TIME = 4.80200E-05 + OR - 4.781270-07
NU BAR = 2.42071E000 , OR - 1.83810E-05 AVERAGE FISSION GROUP = 2.23328E+01 ± OR - 1.33962E-02

ENERGY0EV) OF THE AVERAGE LEThARGY CAUSING FISSION = 1.36279E-01 OR - 2.30059E-03
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NO. O INITIAL
GENERATIONS

SKIPPED

3
4

2
.7

9

2 2

10
1]
12
17
22

27
32
.7

42
47
52
57
f2
F7
72
77
82
87
92
97

102
107
112
117
122
127
132
137
742
147
152
157
1(2
1E7
172
177
182
187
192
197

AVERAGE
K-EFFECTIVE

0 F7' -'

0.27 "9

0, 27(8d0. H720

0.4 7''-

0. 27 571
0. 752 9
0 .75'79

0.87629
0.27547
0.2E100I
0.27700
0. 2775£
0. C7 707

0.27701
0.27725

0.207245

0.27(774

0 . 07270
0. 87703

0. 87 E30
0. 0599
0.[7472
0.67419
0.?7343
0.27430
0.F7520
0. 7 323
0.67443
0.07657
0.27780
U. 27743
0.0.7641
0.L7782
0.07878
0.27664
0. 70655
0.27 511

0. 27147
0.(6839
0. 16610
0.16361
0.05656
0.E6925

67 PER CENT
DEVIATION CONFIDENCE. INTERVAL

OR - 0.00230 0.873(0 TO 0.27820
OR - 0.0021 0.97171 TO 0.272,3
OR - 0 2.87353 TO 0.27720

O - 0. 00;'2S 0.27341 TO U.271800
OR - 0.002 2; 0.F7322 TO 0.277E9
OR - 0.00 0732 T 0.27217

0P - 0. 0020 0.1!731E TO 8.2'72.0
02. - 0.002 1 0.873J( TO 0.F7214
OR - 0.002,3 0.87E82 TO 0.27224
O02 - 0.00234 0. 71[7 TO 0. U7234
OR - 0.00239 0.F7 15 To 0 .723;
OR - 0.00244 0. 71 TO 0.27824
ORl - 0.00250 0.27`62 TO 0 .7272
OR - 0.00253 0. 27i'4 TO 0. 7900
OR - 0.00224 0.17297 TO 0 .7904
OR - 0.00259 0.27441 TO 0.27959
OR - 0.00263 C ].' 74 TO 0.M2019
OR - 0.00268 0. 87561 TO 02.8042
OR - 0.00274 0.f7432 T'o 0.17981
02 - 0.00282 0. R7401 TO 0. 70122
OR - 0.00290 0. 74`5 TO 0.28014
OR - 0.00295 0.8735X TO 0.07944
OR - 0.00204 0.27338 TO 0.&7941
OR - 0.00104 0.87327 TO 0.27924

OR - 0.00311 0.87226 TO 0.87909
OR - 0.00315 0.87156 TO 0.27786
OR - 0.00322 0.870-7 TO 0.07741
OR - 0.00330 0.87013 TO 0.07673
OR - 0.00335 0.87095 TO 0.27762
O2 - 0.00343 0.87776 TO 0.07863
OR - 0.00338 0.96295 TO 0.F76(1
O2 - 0.00347 0.87096 TO 0.27790

O2 - 0.00855 0.173`12 TO 0.28013
Oil - 0.00374 0.87457 TO 0.01154
OR - 0.10394 0.87,49 TO 0.1,B37
OR - 0.00411 0.87230 TO 0.86051
OR - 0.00398 0.87164 TO 0.06180
OR - 0.00428 0.874'1 TO 0.89306
OR - 0.00442 0.87222 TO 0.22107
OR - 0.00467 0.87127 TO 0.26122
OR - 0.00510 0.87001 TO 0.22021
OR - 0.00542 0.86606 TO 0.27689
OR - 0.00594 0.86245 To 0.&7434
OR - 0.00658 0.85912 TO 0.(7267
O01 - 0.00733 0.85620 TO 0.267094
OR - 0.00933 0.84723 TO 0.86588
O01 - 0,00994 0.85931 TO 0.87919

95 PER CENT 29 PER CENT NUMBER OF
CONFIDENCE INTERVAL CONFIDENCE INTERVAL HISTORIES

S
0.E7130 TO 0. 8000
0.-7140 TO 0.22004
0.&7104 TO .. 2018
0.1710:• TO 0 2.030
0.2709. TO 0.S2009
0.2P710 TO 0.EE2 2
0.18713' TO 0 2,021
0.27130 TO 0. 222-
0.2712[ TO 0 .0 ,6
0.07133 10 0 .8062
0.7012 I70 0 .8072.
0.07095 TO 0.2206b
0.27130 TO 0.812292
0.67141 TO 0.8F221
0.2714; TO 0 . .,-5e
0.27082 TO 0. 22 E
0.&7231 TO 0.T22202
0.27238 TO 0. t83 1
0.71058 TO 0. E2 '5
0.-87132 TO 6.t22'4
0.87142 TO 0223.04
0. 7052 TO 0. E229
0.L7030 TO 0.L244
0.67023 TO 0,8620 8
0.96977 TO 0.88220
0.E6841 TO 0. 88101
0.6075 TO 0,68063
0.29.68 TO 0. 8003
0.6(760 TO 0C.W100
0.6(03' 70 0. 2 06
0.2(94, TO 02,i999
0.22749 TO 0.68226
0.8(94( TO 0. 2268
0.1b7035 TO 0.B0528
0.2(955 TO 0 .2 31
0.92820 TO 0.62462
0.26986 TO 0.221,79
0.27023 TO 0.82733
0.2E779 TO 0.8E549
0.22720 TO 0.22589
0.22492 TO 0.22530
0.89064 TO 0.22231
0.82651 TO 0.28028
0.85294 TO 0.27922
0.84895 TO 0.27827
0.83791 TO 0.J7521
0.84937 TO 0.00913

0.8690C TO 0.8F220
0.f9202 TO 0.F,-9
0.2(.72 TO 0.F8,41
0.21223 TO 2.822 59

0.822(2 TO .822 50
2.•2672 TO 0 ,62 E3
0.22909 TO 0.22091
0.2E2(22 TO 0286207
0.220923 TO 0. 22,89
0.(299 TO 0.68202
0.2ff072 TO 0,01309
0.2 81,46 TO 0,F '3
0.82262 TO 0 .2378
0. 2( C TO 0. 2406
0J E229 "0 0 .F412
O,(52' TO 0.8847
0.5f9U' TO 2.J21744
0. 8217( TO 0.2 U79
0, 1 f -1 TO 0. -2 9
0.13 2 TO 0.2 8 2 6
0.7685( TO 0 .29 3
0.677,2 TO 0.822 4
0.E, C72(, TO 0.8FL48
0.55719 TO 08F2242
0. 6667 TO 0. 2831
0.6.5z( TO 0.88417
0.6C45' TO 0. 88Z5E4
0. 22 TO 0.F 222
0. 2£ 0r 0 .2 3
0 C.4 25 TO 0 .E4 5
0. 2490 TO 0.22550
0. 2609 TO 0 .22 8
0. (403 TO 02,2423
0.£'591 To 0.7 274
2.8(75 2TO 0.£ 907
0J.(561 TO 0J.'925
0.22409 TO 0.8,,272
0.2(687 TO 2.28277
0.22296 TO 0.29161
0.26337 TO 0.22990
0.J2253 TO 0.2q057
0.22292 TO 0.29040
0.85522 TO 2.26773
0.25057 TO 0.89622
6.24636 TO 0.89583
0.04163 TO 0.80560
0.02858 TO 0.908453
0.83943 TO 0.89907

100000
2.500

9F.000
980 500
92000
97500
9(7000
90500
22000

90500
23000

972500
69000
01500
9-000
70500
72000
76500
7:2000
70500
62000
65500
63000

56,50050000
05500
53000
50500
4E000
45500
43000

40500
32000

25500
33000
30500
28000
15500
23000
20500
18000
15500
03000
10200

9000
5500
3000

0
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TRIGA - PREF. FLOOD CANISTER

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RUN.
THE LINE REPRESENTS K-EFF 0.8759 , OR - 0.0023 WHICH OCCURS FOR 203 GENERATIONS RUN.

0.8577 0.878C 0.9043

----------------------
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TRIGA - PREF. FLOOD CANISTER

- PLOT OF AVERAGE K-EFFECTIVE BY GENERATION SKIPPED.
THE LINE REPRESENTS K-REFF 0.6156 ÷ OR - 0.0023 WHICH OCCURS FOR 5 GENERATIONS SKIPPED. C,

1. 8566 0. 8731
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200

I I

TRIGA - PREF. FLOOD CANISTER

GROUP FISS1ON UNIT REGION FISSIONS PERCENT
FRACTION DEVIATION

1 C.0003 2.56018E-04 3.8496

2 0.0014 1.22398E-03 1.4507

3 0.0018 1.6148SE-03 1.0573

4 0.0012 1.06025E-03 3.3116

5 0.0,,20 1.71122F-03 1.1056

6 0.0032 2.76174E-03 0.7774

7 0.0043 3.7721iE-03 0.6579

8 0.0044 3.87077E-03 0.0914

9 0.0059 5.18781E-03 0.6946

10 0.0129 1,13315E-02 0.7029

11 0,02'70 2.36314E-02 0.6591

12 0.0351 3.07643E-02 0.6089

13 0.0313 2.73796E-02 0.6250

14 0.0251 2.20157F-02 0.5789

15 0.0049 4.26451E-03 0.7710

16 0.0032 2.807050-03 1.0406

17 0.0049 4.27848E-03 1.3408

18 0.0065 5.671280E-03 1..2992

19 0.0077 6.75195E-03 1.1157

20 0.0306 2.68092E-02 0.6428

21 0.0157 1.27874E-02 1.0465

22 0.0358 3.1.575F-02 0.7425

23 0.1040 9.10929E-02 0.4225

24 0.1842 1.61359E-01 0.4232

25 0.1569 1.37437E-01 0.4836

26 0.2046 1.7`249E-0, 0.4884

27 0.0850 7.44517E-02 0.7552

SYSTEM TOTAL = I0.75900E-01 0.2627

ELAPSED TIME 5.15750 MINUTES

RlANDOM NUMBER= 464806064701

ABSORPTIONS PERCENT
DEVIATION

1.25699E-03 3.1723

3.43821E-03 0.9921

1.726780-03 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

5.94033E-02 0.5306

4.62759E-02 0.5061

5.51179E-02 0.4853

6.43132E-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

0.62441E-02 0.8753

3.108522E-02 0.7699

8.49914E-02 0.4693

1.299730-Il 0.4002

i.02516E-01 0.4616

1.234700-01 0.5002

4.55169E-02 0.7639

1.00257E,00 0.0915

SKIPPING 3 GENERATIONS

LEAKAGE PERCENT
DEVIATION

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

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

0.00010E+00 0.0000

0.O00000E+O 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.000000+00 0.0000

0.00000+E00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E000 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.1000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

f.
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,RIGA - PREF. FLOOD CANISTER

FREQUENCY FOR GENERATIONS 4TO 203
1.7920 TO 0.E099

99 TO 0.0278
0.1208 TO 0.0457

0.457 TO 0.S636
0.?636 TO 0.R815
0.8815 TO 0.0994
0.0994 TO 0.2173
0,9173 TO 0.1352
0.9352 TO 0. 530
0.2530 TO 0.9709

0.7920
0.6099
0.6278
0. 8457
0.8636
0.0815
0.8994
0.9173
0,9352
0.9530

0.7920
0.8099
0. 0278
0. 8457
0.,636
0. k815
0.0994
0.9173
0.9352
0.9530

TO 0.0099
TO 0.0278
TO 0.6457
TO 0.0636
TO 0.0015
TO 0.8994
TO 0.0173
TO 0.9352
TO 0.9530
TO 0.9709

TO 0.8099
TO 0.027B
TO 0.0457
TO 0.0636
TO 0.0015
TO 0.8994
TO 0.9173
TO 0.9352
TO 0,9530
TO 0,9709

FREQUENCY FOR GENERATIONS 54 TO 203

FREQUENCY FOR GENERATIONS 104 TO 203

FREQUENCY FOR GENERATIONS 104 TO 203

0.7920 TO
0.0099 TO
0.0278 T0
0.8457 TO
0.8636 TO
0.f815 TO
0.8994 TO
0.0173 TO
0.9352 TO
0.9530 TO

0.0099
0.0278

0. 4 57
0.8636
0. 8015
0.8994
0.9173
0.9352
0.9530
0.9709

CONGRATULATIONS0 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 - Most Reactive Poisoned Basket
Configuration '

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

TRIGA - PEREF. FLOOD CANISTER
2?7GROUPNDF4 !NPHOMMED1UM

FUEL
U-235 1 0.0 2.30596E-04 END
U-238 1 0.0 I.i2631E-05 END
ZR 1 0.0 5.371586E-03 END
N 1 0.0 8.4521]E-03 END
H20 1 0.84220 293.0 END
'CLAD, BASKET, AND CASK
SS304 2 1.0 293.0 END
.CANISTER INTERNAL MODERATOR
H20 3 1.0 293.0 END
'ZIRCONIUM ROD
ZR 4 1.0 293.0 END
'GRJPHITE REFLETOR
C D 1.0 293.0 END
'LEAD SHIELD
pRI 6 1.0 293.0 END
'NEUTRON SHIELD
H20 7 IE-20 293.0 END
'CASK EXTERNAL MATERIAL
HCD 8 IN-20 293.0 END
'END FITTING FOR FUEL ELEMENT

_S304 9 0.337137 293.0 END
H20 9 IE-20 293.0 END
.SECOND FUEL MATERIAL FOR UN-CANISTERED
U-235 10 0.0 9.052900E-4 END
U-;38 10 0.0 3.B49480E-4 END
ZR 10 0.0 3.446510E-2 END
O 20 0.0 5.514420N-2 END
'SECOND END-FITTING MATERIAL FOR UN-CANISTERED FUEL
S5304 11 0.331137 293.0 END
020 11 DEN_0.662863 1.ONE-3 293.0 END
'CASK INTERIOR MODERATOR MATERIAL
H20 02 1.00E-S 293.0 END
'NEUTRON AROORBER PLATE WOT BOR90N
FE i3 DE N=/.6 0.6717 ,93.O END
C 13 DEN=7,96 . 0001 0R3.O END
1 13 DEN=7.76 0.0033 203.0 ENT

MN I3 DEN=7.76 0 .0060 7s D.0 END
P 15 DEN=7.75 0. 000 2ý .0 END
CR 13 DEN- 7,16 0.1849 -E3.0 END
NI 1 [EN 7 76 5 0.S1 233 2. NOD

B-30 13 [•NB7. 76 0. 0073 2- 3.0 END
B-il 33 DEN=7.' 6 0.0007 2ýR.O END
N 13 EE.N7.76 0. 0017 29;.0 END
'NEUTRON ABSORBER PLATE WITHO1UT BORON
FE 14 DEN=7.76 0.6717 293.0 END
C 14 DEN=7.76 0.000: CR9.0 END
Si 14 DEN=7.76 0.0033 293.0 END
KNS "4 DEN-7.7C 3."6,0 29C.0 EN-
P 14 DEN=7.75 0.000D 29 .0 END
CR 24 DEN=7.76 0.1849 293.0 END
NI 14 DEN-7.76 0.1233 291.0 END
N 14 DEN=7.76 0.0017 293.0 END
'FUEL FOR RODS
U-235 21 0.0 1.46137E-03 END
U-238 21 0.0 1.03065E-04 END
ZR 21 0.0 3.40686F-02 END

21 0.0 5.35638Z-02 END
'CLAD INCOLOY
NI 22 0 0.028516 END
FE 22 0 0.033020 END
CR 22 0 0.021151 END
C 22 0 0.000399 END
MN 22 0 0.001306 END
S 22 0 0.000022 END
S1 22 0 0.001703 END
CU 22 0 0.000560 END
AL 22 0 0.000206 END
TI 22 0 0.000150 END
'CASK INTERNAL MODERATOR
1120 23 1.005-3 293.0 END
'LEAD SHIELD
pE 26 0.0 293.0 END
'NEUTRON SHIELD
H20 27 `E-20 293.0 END
'CASK EXTERNAL MATERIAL
H20 298 E-20 293.0 END
'END FITTING FOR FUEL ELEMENT
SS304 29 .4968 293.0 END
HO0 29 DEN=.5031 1.00E-3 293.0 END

BAS.KET, AILD CASK NEED TO LOOK AT HOW THIS IS USED
SS304 212 1.0 293.0 END
'NEUTRON ABSORBER PLATE WITH BORON
FE 210 DEN=7.76 0.6717 293.0 ENDC 200 SEN=7. 6 0.0001 293.0 END

SI 210 DEN=7.76 0.0033 293.0 END
MN 210 DENN7.76 0.0060 293.0 END
P 210 DEN=7.75 0.0001 293.0 END
CR 210 DEN=7.76 0.1849 293.0 END
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N8 2]0 DEN=7.76 0.1233 (:93.0 END
B-JO 210 DEN=7.76 0.0073 293.0 END
b-11 210 DEN=7.76 0.0007 >93,0 END
N 210 D0N=).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 0.000) 293.0 END
SI 211 DEN=7.76 0.0033 293.0 END
MN 211 DEN=7.76 0.0060 293.0 END

P 201 DEN=7.75 0.0001 293.0 END
CR 21 OEN=7.76 0.1849 -93.0 END
Ni 211 D0N=7.70 0.0233 293.0 END
H 321 DEN=7.76 0.0017 293.0 END
'AL FUEL HOLDER

AL 215 1.0 293.0 END
END COMP
MORE DATA
RES=:21 CYLINDER 0.6477 DAN(21)=.38879
END MONE
TRIGA - PREP. FLOOD CANISTER
READ PARAM TME=170.0 GEN=203 NPG=500 RUN=YES PLT=NO
TBA=2,I END PARAM
READ G1OM
UNIT 1
COM=ATRTGA 1UEL (SMEARED)'
CYLINDER I 0 3.9877 60.959 0.001
UNIT 5
COM=3.30 in Width / 0.28 in Thickness DIVIDER CENTER STACK (SEALED)
CUBOID 2 1 2P4.2672 0.7112 0.0 .74.29 -8.258
UNIT 6
COM- 3.38 in Width / 0.24 in Thiconess DIVIDER OUTSIDE STACK (SEALED)'
CUBOID 2 0 2P4.2672 0.6096 0.0 174.29 -8.255
UNIT 7
COM- SEALED CANISTER'
CYLINDER 3 1 3.9878 +60.96 0.0
HOLE 1 0.0 0.0 0.0
CYLINDER 2 0 4.1529 .63.50 -1.27
CYLINDER 12 1 4.1529 +74.29 -8.2S5
UNIT 10
CON='TRIOA ELEMENTS IN Top o0f 3.38 in V 3.38 in OPENING (SEALED)'
CUBOID 12 1 2P4.2672 2P4.2672 074.29 -8.2-5
HOLE 7 0.0 0.1142 0.0
UNIT 11
COM='TRIGA ELEMENTS IN Bottom of 3.38 in x 3.38 in OPENING (SEALED))
CUBOID 12 1 2P4.2672 2P4.2672 474.29 -8.205
HOLE 7 0.0 -0.1142 0.0
UNIT 12
COM='TRIGA ELEMENTS IN Bottom Right of 3.38 in x 3.38 in OPENING (SEALED)
CUBO18 102 1 2P4.2672 2P4.2672 +74.29 -8.255
HOLE 7 40.1842 -0.1142 0.0
UNIT 13
COM='TRIGA ELEMENTS IN Top Right of 3.38 in 0 3.38 in OPENING (SEALED)
CU08OD 12 1 2P4.2672 2P4.2672 +74.29 -8.255
HOLE 7 0..1142 +0.1142 0.0
UNIT 14
CO9='TRIGA ELEMENTS IN Bottom Left of 3.38 in x 3.38 in OPENING (SEALED)'
CUBOID 12 1 2P4.2672 2P4.2672 +74.29 -8.255
HOLE 7 -0.1142 -0.1142 1.0
UNIT 15
CON-' THRIA ELEMENTS IN Top Left of 3.38 in x 3.38 in OPENING (SEAI,ED)
CU0 1 2 1 2 P4.2672 23P4 .2?72 '34 .29 -8.250
HOLE 7 -0.1)42 -0.3142 0.0
UNIT 16
C0M='TRIGA BASKET 3.38 in x 3.38 in CENTER OPENING (SEALED)'
CUBOID 12 1 2P4.2672 2P4.2672 t74.29 -8.255
HOLE 7 0.0 0.0 0.0
UNIT 17
COM' HORIZONTA. X-X POISON, SHEET H WATER'
CUBOID 13 1 2P3.8227 0.3"-75 0.0 73.02 -6.985
CUBOOD 04 1 2P4.1402 0.3175 0.0 +73.02 -6.985
CUBOID 12 1 2P4.2672 0.3175 0.0 174.29 -8.255
UNIT 18
COM='HORIZONTAL X-X POISON SHEET I WATER'
CUBOID 13 1 2P3.8227 0.3175 0.0 2934.163
CUBO1 14 1 2P4.1402 1.3175 0.0 2P34.163
CUBOID 12 1 2P4.2672 0.3175 0.0 2P36.703
UNIT 20
COM='CENTER COLUMN OF THREE OPENINGS w/ 0.28 in plate (SEALED)
ARRAY 1 -4.2672 -13.8303 -8.251
REPLICATE 2 1 4R0.7112 2R0.0 1
UNIT 21
COM='LEFT OUTSIDE COLUMN OF TWO OPENINGS w/ 0.'2 in plate (SEALED)'
ARRAY 2 -4.2672 -8.9979 -8.205
REPLICATE 2 1 0.0 0.3048 2R0.3048 2R0.0 1
UNIT 22
COM='RIGNT OUTSIDE COLUMN OF TWO OPENINGS wo 0.12 in plate (SEALED)'
ARRAY 3 -4.2672 -6.9979 -6.255
REPLICATE 2 1 0.3048 0.0 280.3040 280.0 I
UNIT 30
COM-'NAC-LWT TRIGA BASKET (SEALE)))
CYLINDER 12 1 !7.0 174.29 -8.255
HOLE 20 0.0 0.0 0.0
HOLE 21 -9.2457 0.0 0.0
HOLE 22 +9.2415 0.0 0.0
CYLINDER 2 1 18.9103 +74.93 -b.090
CYLINDER 6 1 33.4.45 +74.93 -8.890
CYLINDER 2 1 36.5180 8 74.93 -0.890
CYLINUER 7 1 4".2227 ±74.93 -8.890
CYLINDER 2 1 49.8Z21 174.93 -8.890
CUBOID 8 1 4P49.8221 174.93 -8.890
UNIT 41
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COM=-TRIGA FULL ELEMENT'
CYLINDER 21 1 0.6477 2P27.94
CYLINDER 22 1 0.68834 2P27.94
CYLINDER 29 1 0.68034 43.40 -33.04UN IT 42

CO-'HORIZONTAL X-X POISON SHEET WATER'
CUBOID 210 1 203.8227 0.3175 0.0 39.38 -28.94
CUBOID 211 1 2P4.1402 0.3175 0.0 39.38 -20.94
CUBOID 23 1 2P4.2672 0.3175 0.0 43.48 -33,04
UNIT 45
CON-'DIVIDER CENTER STACK'
CUBOID 212 ) 2P4.2672 0.7112 0.0 43.48 -33.04
UNIT 46
COM=' DIVIDER OUTSIDE STACK'
CUBOSD 212 1 2P4.2672 0.6096 0.0 43.48 -33.04
UNIT 410
COMN'TRIGA FUEL ELEMENTS IN AL TUBE, CENTERED'
CYLINDER 23 1 0.809625 43.40 -33.04
HOLE 41 0.0 0.0 0.0
CYLINDER 215 1 0.94805 43.48 -33.04
UNIT 411
COM='TRIGA FUEL ELEMENTS IN AL TUBE, RIGHT'
CYLINDER 23 1 0.809625 43.48 -33.04
HOLE 41 0.12127 0.0 0.0
CYLINDER 235 1 0.94805 43.48 -33.04
UNIT 412
COMUR'TRIGA FUEL ELEMENTS IN AL TUBE, LEFT'
CYLINDER 23 1 0.809625 43.48 -33.04
HOLE 41 -0.12127 0.0 0.0
CYLINDER 215 1 0.94805 43.48 -33.04
UNIT 413
COMN'TRIGA FUEL ELEMENTS IN AL TUBE, TOP'
CYLINDER 23 1 0.809625 43.48 -33.04
HOLE 41 0.0 0.12127 0.0
CYLINDER 215 1 0.94105 43.48 -33.04
UNIT 414
COMN'TRIGA FUEL ELEMENTS IN AL TUBE, BOTTOM'
CYLINDER 23 1 0.809625 43.48 -33.04
HOLE 41 0.0 -0.32127 0.0
CYLINDER 215 1 0.94805 43.48 -33.04
UNIT 415
COMN'TREGA FUEL ELEMENTS IN AL TUBE. TOP RIGHT'
CYLINDER 23 I 0,809625 43.48 -33.04
HOLE 41 0.08534 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 0.909625 43.48 -33.04
HOLE 41 -0.08574 0.08534 0.0
CYLINDER 235 1 0.94805 43.48 -33.04
UNIT 4 17
COM=N'TRIGA FUEL ELEMENTS IN AL TUBE, BOTTOM RIGHT'
CYLINDER 23 3 0.809625 43.48 -33.04
HOLE 41 0.08574 -0.08574 0.0
CYLINDER 225 1 0.94805 43.46 -33.04
UNIT 418
COM-'TRIGA FUEL ELEMENTS IN AL TUBE, BOTTOM LEFT'
CYLINDER 23 1 0.809625 43.48 -33.04
ROLE 41 -0.08574 -3.085a4 7.0
CYLINDER 215 1 0.94805 43.48 -33.14
UNIT 420
COMN='AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, CENTER OPENING'
CUBOiD 23 1 4P4.1529 43.46 -33.04
HOLE 415 -2.8443 -2.8443 0
HOLE 413 -0.94810 -2.6443 0
HOLE 413 0.94810 -2.8443 0
HOLE 416 2.6443 -2.8443 0
HOLE 411 -2.8443 -0.94810 0
HOLE 415 -0.94810 -0.94810 0
HOLE 416 0.94010 -0.94810 0
HOLE 412 2.8443 -0.94810 0
HOLE 411 -2.8443 0.94810 0
HOLE 417 -0.94210 0.94810 0
HOLE 410 0.94810 0.94810 0
HOLE 412 2.6443 0.94010 0
HOLE 417 -2.0443 2.8443 0
HOLE 414 -0.94681 2.8443 0
HOLE 414 0.94810 2.8443 0
HOLE 416 2.8443 2.8443 0
CUBOID 23 1 4P4.1529 43.48 -33.04
1 CHECK 4.1 CM ABOVE..'...

UNIT 421
COM= 'AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, BOTTOM OPENING'
CUBOSD 23 1 404.1529 43;48 -33.04
HOLE 415 -2.8443 -2.8443 0
HOLE 413 -0.94010 -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 -C.94810 0
HOLE 416 0.94810 -1.94811 0
HOLE 412 2.8443 -0.94810 0
HOLE 411 -2.8443 0.94810 0
HOLE 417 -0.94810 0.94810 0
HOLE 418 0.94810 0.94810 0
ROLE 412 2.8443 0.94810 0
HOLE 417 -2.8443 2.8443 0
HOLE 414 -1.94810 2.8443 0
HOLE 414 0.94810 2.8443 0
HOLE 438 2. 443 2. 8443 0
CUBOID 23 I 4P4.0529 43 .4 -33.04 '0
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' CHECK 4.1 CM ABOV.•-............
UNIT 422
COM=.AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, TOP OPENING'
CUHOID 23 I 4P4.1029 43.48 -33.04
HOLL 410 -2.8443 -2.8443 0
VOLE 413 -0.94810 -2.6443 0
VOLE 412 0.94810 -2.8443 0
VOLE 416 2.8443 -2.8443 0
HOLE 411 -2.J443 -0.94810 0
VOLE 415 -0.94810 -0.94810 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 0.94010 0
HOLE 418 0.94810 0.94010 0
HOLE 412 2.0443 0.94,10 0
HOLE 411 -2.8443 2.8443 0
HOLE 414 -0.94810 2.844` 0
HOLE 414 0.94830 2.8443 0
HOLE 438 2.8443 2.8443 0
CUBOID 23 1 404.3529 43.48 -33.04
' CHECK 4.1 CM ABOVE*.....*........

UNIT 423
COM='AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, BOTTOM LEFT OPENING'
CU1101 23 1 4P4.1129 43.48 -33.04

1OLE 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
EOLE 411 -2.8443 -0.94C10 0
VOLE 4T5 -0.94010 -0.94810 0
VOLE 416 0.94810 -0.94810 0
HOLE 412 2.8443 -0.94010 0
11OLE 411 -2.8443 0.94810 0
HOLE 413 -0.94810 0.94810 0
VOLE 418 0.94810 0.94810 0
HOLE 412 2.8443 0.94810 0
VOLE 411 -2.e443 2.8443 0
HOLE 414 -0.94810 2.8443 0
HOLE 414 0.94810 2.8443 0
HOLE 418 2.8443 2.8443 0

0UBOI0 23 1 4P4.1529 43.48 -33.04
CHECK 4.1 CM ABOVE......

UNIT 424
COM 'AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, TOP LEFT OPENING'
CU0O0D 23 1 4P4.1529 43.48 -33.04
HOLE 415 -2.8443 -2.8443 0
HOLE 413 -0.94810 -2.8443 0
HOLE 413 0.94810 -2.8443 I
HOLE 416 2.8443 -2.8443 0
HOLE 411 -2.8443 -0.94810 0
HOLE 410 -0.94810 -0.94010 0
HOLE 416 0.94910 -0.94810 0
HOLE 412 2.8443 -0.94810 0
HOLE 411 -2.8443 0.94810 0
HOLE 417 -0.94810 0.94810 0
HOLE 418 0.94810 0.94810 1
HOLE 412 2.8443 0.94810
HOLE 417 -2.0443 2.8443 0
HOLE 414 -0.94810 2.0443 0
HOLE 414 0.94910 3.0443 0
HOLE 418 2.8443 2.8443 a
CUBOID 23 1 404.1529 43.48 -33.04
' CHECK 4.1 CM ABOVE.. ....
UNIT 425
COMH'AL TUBES WITH TRIGA FUEL, IN FUEL INSERT, BOTTOM RIGHT OPENING'
C0UB0D 23 1 4P4.1129 43.48 -33.04
HOLE 415 -2.8443 -2.8443 0
HOLE 413 -0.94810 -2.8443 0
HOLE 413 0.94810 -2.a443 0
HOLE 416 2.8443 -2.8443 0
HOLE 410 -2.8443 -0.94810 0
HOLE 415 -_.94a00 -0.94010 0
HOLE 416 0.94810 -0.94810 0
HOLE 412 2.8443 -0.94810 0
HOLE 411 -2.8443 0.90410 0
HOLE 417 -0.94080 0.94010 0
HOLE 418 0.94010 0.94810 0

HOLE 412 2.8443 0.94010 0
HOLE 417 -2.8443 2.8443 0
HOLE 414 -0.94810 2.8443 0
HOLE 404 0.04810 2.8443 0
HOLE 418 2.8443 2.8443 0
CUBOIO 23 1 484.1529 43.48 -33.34

CHECK 4.1 CM ABOVE----- ......... -...
UNIT 426
COM='AL TUBES WITH TROIGA FUEL, IN FUEL INSERT, TOP RIGHT OPENING0
CUBOI) 23 1 4P4.1529 43.48 -33.04
HOLE 410 -2.8443 -2.8443 B
HOLE 413 -0.94810 -2.8443 0
HOLE 413 0.94810 -2.8443 0
HOLE 436 2.8443 -2.8443 0
HOLE 411 -2.8443 -0.94810 0
HOLE 410 -0.94800 -0.948"0 0
HOLE 416 0.94801 -0.94810 0
HOLE 412 2.8443 -0.94010 0
HOLE 410 -2.0443 0.94810 0
HOLE 417 -0.94810 0.94810 0
HOLE 418 0.94010 0.94810 0
HOLE 412 2.8443 0.94810 0
HOLE 417 -2.0443 2.8443 0

NAC International 6.6.6-43



NAC-LWT Cask SAR November 2007
Revision 38

HOLE 414 -0.94810 2.8443 0
HOLE 414 0.94810 2.8443 0
HOLE 418 2.8443 2.8443 0
CUBOID 23 1 4P4.1029 43.48 -33.04
UNIT 430
COL+'' FUEL INSERT IN, CENTER OPENING'
CUGOID 23 1 4P4.2672 43.48 -33.04
HOLE 420 0.0 0.0 0.0
UNIT 43i
COM''FUEL INSERT IN, BOTTOM OPENING'
CUBOID 23 1 4P4.2672 43.48 -33.04
HOLE 421 0.0 -0.1143 0.0
UNIT 432
COM'FUEL INSERT IN, TOP OPENING'
CUBO0D 23 1 464.2672 43.48 -33.04
HOLE 422 0.0 0.1143 0.0
UNIT 433
CO='- FUEL 1NSERT IN, BOTTOM LEFT OPENING'
CUBOID 23 I 4P4.2672 43.48 -33.04
HOLE 423 -0.1343 -0.1143 0.0
UNIT 434
COM=' FUEL INSERT IN, TOP LEFT OPENING'
CUBOID 23 1 4P4.2K72 43.48 -33.04
EOLE 424 -0.1143 0.1143 0.0
UNIT 435
COM='FUEL INSERT IN, BOTOM RIGHT OPENING'
CUBO 23 1 4P4.2673 43.40 -33.04

11OL 425 0,11.43 -0.1143 0.0
UNIT 436
CON1=' FUEL INSERT IN, TOP RIGHIT OPENING'
CUBOID 23 1 4P4.2672 43.40 -33.04
HOLE 426 0.1143 0.1143 0.0
UNIT 440
COM= 'CENTER COLUMN OF THREE OPENINGS'
ARRAY 41 -4.2672 -13.8303 -33.04
REPLICATE 212 1 4R0,7112 2RO.O 5

UNIT 441
COM='LEFT OUTSIDE COLUMN OF TWO OPENINGS'
ARRAY 42 -4.2672 -0.9979 -33.04
REPLICATE 212 3 0.0 0.3408 2R0.3408 2R0.0 3
UNIT 442
(1OM='RIGHT OUTSIDE COLUMN OF1 TWO OPENINGS'
ARRAY 43 -4.2672 -8.9979 -33.04
HEPLICATE 222 1 0.3408 0.0 2R0.3409 2R1.0 I
UNIT 450
COM-=2e 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 442 -9.2457 0.0 0.0
HOLE 442 g9.2457 0.0 0.0
CYLINDER 212 1 38.9103 43.485 -33.040/
CYLINDER 26 1 33.4645 43.485 -33.045
CYLINDER 212 1 36.5188 43.485 -33.045 I
CYLINDER 27 1 49.2227 43.405 -33.045
CYLINDER 212 1 49.8221 43.485 -33.045
CUBOID 28 1 4P49.8221 43.485 -33.045
UNIT 80
COM1=' S IMPLIFIED LID STRUCTURE NAC-LWT'
CYLINDER 2 I 36.5180 2P14.3352
CYLINDER 8 1 49,8221 2P14.0351
CU0OID 8 1 4'49.8222 21;4.1351
UNIT 0i
COM='SIMPL1FIED CASK BOTTOM STRUCTURE NAC-LWT'
CYLINDER 6 1 20.3525 2P3.81
CYLINDER 2 1 36.6188 +13.97 -12.7
CYLINDER 8 0 49,8221 +13.97 -12.7
CUBOID 8 1 4P49.8221 +13.97 -12.7
GLOBAL UNIT 82
COM-=STACK OF 5 BASKETS IN CASK'
ARRAY 20 -49,8221 -49.8221 -221.3
END G0OM
READ ARRAY
ARA=I NUX=1 NUY=7 NUZ=S FILL 10 5 17 IF 17 5 11 END FILL
ARA=2 NUX=1 NUY=4 NUZ=1 FILL 13 17 6 12 END FILL
A•A=3 NUX=i NUY=4 NUZ=I FILL 15 17 6 14 END FILL
ARA=41 NUXS:I NUY=7 NUZ1= FILL 432 45 42 430 42 45 431 END FILL
ARA=42 NUX2= NUY=4 NUZ=I FILL 436 46 42 435 END FILL
A RA=43 NUX=1 NUY=4 NUZ=I FILL 434 46 42 433 END FILL
ARA==20 NUX=I NUY=1 NUZ"7 FILL 81 30 3R450 30 80 END FILL
END ARRAY
READ BOUNDS ALL=MIR END BOUNDS
READ PLOT
TTL= 'X-Y PLOT OF CASE (CANISTER ELEVATION)'

CR_=YES PIC=MAT LPI-30
UlAX=1.O VDN'-1.0 NAX=800
XUL=-50 . T0 L=0.0 ZUL=149.352

XRO=50.0 YLR=-5O.0 ZLR=149.352 END
TTL='X-Y PLOT OF BASKET (CANISTER ELEVATION)'
SCR=YES PI>C=MAT LP=-10
UAX= 1.0 VDN=-1 . 0 NA=800
XUL=-17.2 YUL1=7.2 ZUL=149.352
XLR8=7.2 YLR=-17.2 ZLR1-49.352 END
TTL='X-Y PLOT OF BASKET (CAVITY MID PLANE)'
0SCR=Y0 PIC=MAT LPI=10
UAX=I.0 VDN=-1.E NAX=800
xUL=-17.2 YUL=17.2 ZUL=0.0
xLR=17.2 YLR=-37.2 ZLR=0.E END
TTL='X-Y PLOT OF CENTER OPENING (CANISTER ELEVATION)'
SCR-YES PICMAT LPI=I0
UAX=I.0 VDN-I.0 NAX=00f
XUL=-7.0 YUL=7.0 ZU1=149.352
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XLR=7.0 YLR--7.0 ZLR=149.352 END
TTL 'X-Y PLOT OF PERIPHERAL OPENING (CANISTER ELEVATION)'
SCR=YES PIC=MAT LPI=I0
UAX=i.0 VDN'-I .0 NAY=-00
XUL=-7.D YUL=H6.0 2UL=R49.352
SLR&7.0 YLN-4.0 ZLR=149.3b2 END
TTL 5Y-Z PLOT OF BASKET (CENTER OF. FUEL ELFMENTS,CAN1STER ELEVATION)'
SCR=YES PIC-MAT LP I=0
VAXý.2 0 WDN=-1.0 NAX=800
XUL=2.12 YUL=-14.0,ZUL=18.69
XLR 2.12 YLR=-4.5 -LR=I'2.014 END
TTL _Y-Z PLOT OF BASKET (CASK)

SCRýYES PIC=MAT L.PI=IS
VAX.=0 WDN0 - I.0 NAX-800
SUL-2.12 YUL=-51 ZUL=220.0
XLR2.12 YLR=+5i ZLR=-220.0
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 FINISHEDO. COMPLETION CODE 0. CPU TIME USED I)

SECONDARY MODULE 000009 HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 20:

MODULE CSAS25 15 FINISHED. COMPLETION CODE 0. CPU TIME USED 22'

(.59 (SECONDS).

5-5N (SECONDS),

2.62 (SECONDS).

0.91 (SECONDS).

NAC International 6.6.6-45



NAC-LWT Cask SAR
Revision 38

November 2007

0050 00 00 50 000

ccCc cccc
c cccccoccccccC

cc
CC
cc
CC
cc
cc

cc cc
ccccccccclcccc
ccccccccccc

SSSSSSSSSS5
SSSSSSSSSSSSS
S S SS
SS

8s
SSSSSSS5SSSS5

SSSSSSSSSSSS

SS
SS SS

SISSSSSSSSSSSS
SSESSSSSSSS

11
111

1111
11
01
11
11
13

ii

101110111
11111111

0000000
000000000

00 00
00 00
00 00
00 00
00 0000 00

000000000
0000000

SSSSSSSSSSS
S SSSSSSSSSS S

S5 S

S SSSSSSSSSSS
SSSSSSSSSSýSS

ýS

SS

SrSSSSSSSSSCSS
5SS5SSSSSSS

CCCCCCCCCCC.
Cccccccccccc.CcCcCCCCCCCCCC

cc c c
cc
cc
Cc
cc:
cc
cc
cc cc
ccccccc~cccc cc
ccccccccccc

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

33333323332ý
3333333333333
33 -,3

23
23

322.
333

33
33

3333332333333
-1333323333 33

P",A•ZuAAAA
AAAAAAAASAA

AA AA
AA AA
AA AA
AAA AAAAAAA•AAJ

AAAAAAA AAAAA
AA AA
AA AA
AA AA
AA AA
AA AA

AA AA

AA AA
AAAAAAAJAAAAS

AA AA
AA AA
AA AA
AA AAAA AA

//
//

AA /A
AA /A

$85S985£SSSS
SSSS-SSSSSSISS
S0S S S

S S005 0

5SSSISSSSSSS!;
SSSSSSSSSTSS

.SS
SS S S Sss ss

S•SS9ýSSSSSSS

LL
LI,
LL
LL
LL
LL

LL
LL
LL
LLLLLLLLLLLLL
LLLLLULLL

22222222222
2222222222222
22 22

22
22

22

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

EEEEEE8EEEEEE
EEEEEEEEEEEEE

EE
EE
EE
EL EEEELEEE

EEEEEEEEE
EE
Ez
EE
EEEEEEEEEEEEE
EEEEEEEEEEEEE

1111
11
10
10

0 1
0 0

00 0 0

0000(00

00 00
00 00
0 000 000

000000000

000 000

0555555555555

55-555555555!5805.

5555 5 55
5555555555555

55
0005 550

PPPPPPP PPPPP
PPPPPPpPPPPPI'P
PP PP
P2' PP
P PP
-PPPPPPPPPPPP
PPPPPPPPPPPP
PP

PP
PP
PP

// 99999999999
// 98999999099099

// 09 99

// 9999999999909
// 9999099999599

// 99
// 99

// 99
// 9999999999999

// 999999999999

:: 55000500

5505555555005

05:005 500

-- -- - -- - 55 55pppp
55555555
555I5, 5

CcCCCcccCCC
CCCCCCC cCCc
Cc CC
CC

Cc
CC
CC
CC
cc

CC CC
CCCCCCCCCCCCC

CCCCCCCCCCC

58008088888
0080000888888

08909 880
88088888808

00 89
88 88
88 09
8880888088880

80808088898

00O0000
O000000000

00 00
00 00
00 00

00 O00
00 00

00 00
000000O000

0000000

// 22
// 22

// 22
// 22

// 2222222222222
// 2222222222222

0000000
000000008

:: 00 00
00 00

* 00 00
00 00
20 00
0 00 00

S. 80 00
* . 00 00

000000000
0000000

0

0

NAC International 6.6.6-46



NAC-LWT Cask SAR November 2007
Revision 38

S.SSSSSSSIS CCCCCCCCCCC AAAAAAAAA LL EEEEEFEREREE ppPPPPPPPPPP CCCCCCCCC
SSSSSSSSDSSS CCCCCCCCCCCCC AAAAAAAAAA L" EEEE:EEEEEEEEE PPPPPPPPPPPP CCCCCCCCCCCCC
is SS CC CC AA AA LL DLC PP PP cc cc

CC AA AA LL EE PP PP CC
CC AA LL LE PI PPI CC

SSSSSSSSSSS CC AAAAAAAAAAPA LL CrEEEEEEE - - ----- PIPPPPPPPPPPP CC
,SSDSSDSSSS CC AAAAAAAPAAAAA LL EEEEEE- - - - PPPPPPPPPPPP CC

SS CC AA AA LL EE PI' CC
SS CC AA AA LI, EE PP CC

SS SS cc cc AA AA LL EE PP cc cc
SSBISSSSSSSSSS CCCCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEECEEEEEER PP CCCCCCCCCCCCC

CSSDSDSDSSD ccccccccccc AA AA LLLLLLLLLLLLL EEEEEEEEEREE PP CCCCCCCCCCC

PROGRAM VERIFICATION INFOPMATION

CODE SYSTEM: SCALE-PC VERSION: 4.2

PROGRAM: CSAS

CREATION DATE: 03/08/96

VOLUME: ENG

LIBRARY: G:\SCALE'13\WINMNT\ESE

PRODUCTION CODE: CSAS

VERSION: 2.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 12/21/98

TIME OF EXECUTION: 03:00:50

.".. PROBLEM PARAMETERS

LIB 2IGROUPNDFA LIBRARY
MXX 215 MIXTURES
MSC 79 COMPOSITION SPECIFICATIONS
IZM I MATERIAL ZONES
GI iNF" OMEDIUM GEOMETRY
MORE 1 0/D DO NOT READ/READ OPTIONAL PARAMETER DATA
MSLN 0 FUEL SOLUTIONS

*''. PROBLEM GEOMETRY

+ INFINITE HOMOGENEOUS MEDIUM
MFUEL I MIXTURE NO. OF THE INFINITE HOMOGENEOUS MEDIUM

-- SPECIAL PARAMETERS *-

ISN 8 ORDER OF ANGULAR QUADRATURE
1iM 20 INNER ITERATION MAXIMUM
1CM 25 OUTER ITERATION MAXIMUM
SZF 1.00000E00 S2IZE FACTOR FOR SPATIAL MESII
EPS 1.0000DE-04 OVERALL PROBLEM CONVERGENCE
PTC 1.00000E-04 SCALAR FLUX CONVERGENCE
BKL 1.42089E+00 BUCKLING FACTOR
5US 0 THERMAL UPSCATTER SCALING
BAL FINE BALANCE TABLE PRINT FLAG
DY 0.00000E+00 BUCKLING HEIGHT
DE 0.00000ED00 BUCKLING DEPTH
IPN 0 DIFFUSION COEFFICIENT OPTION
FRD 0 LOGICAL UNIT NUMBER TO READ FLUX GUESS
RR - I LOGICAL UNIT NUMBER TO WRITE FLUX GUESS

MSH 200D NUMBER OF INTERVALS FOR RES. INTGRTNS
MV 2 MAX LVALUE_ FOR RES. INTGRTNS
AxN 0 LOGICAL UNIT NUMBER TO WRITE ANISN LIB
RES 21 MIXTURE WITH SPECIAL RESONANCE CORRECTION

CYLINDER GEOMETRY FOR SPECIAL RESONANCE CORRECTION
6.4772DE-01 DIMENSION (LBAR) FOR SPECIAL1 RRSON]NCE CORRECTION

DANCOFF FACTOR SPECIFICATION
MIXTURE FACTOR

21 0.38809
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PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAMS : 030009

CREATION DATE: 03/08/96

VOLUME: ENG

LIBRARY: 3:\SCALE43\WINNT\EXE

PRODUCTION CODE: KENOVA

... VERSION: 3.1

.... * JOBNAME: SCALE-PC

DATE OF EXECUTION: 12/21/98

TIME OF EXECUTION: 03:01:08
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TRIGA - PREF. FLOOD CANISTER ..

NUMERIC PARAMETERS

TME MAXIMUM PROBLEM TIME HMIN) 170.00

TBA TIME PER GENERATION (MIN) 2.00

GEN NIUBER OF GENERATIONS 203

NPG NUMBER PER GENERATION 500

.. E NSK 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 525

XNB EXTRA POSITIONS IN NEUTRON BANK 0

NFB FISSION BANK SIZE Soo

XFB EXTRA POSITIONS IN FISSION BANK 0

WTA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000

-* WTN WEIGHT HIGH FOR SPLITTING 3.0000

WTL WEIGHT LOW FOR RUSSIAN ROULETTE 0.3333

BND STARTING RANDOM NUMBER BB827100001

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

NLB 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 - PREP. FLOOD CANISTER

LOGICAL PARAMETERS ...

RUN

FLX

SMU

MKU

CKU

FMU

MKH

CKH

FMY

HHL

AMX

XS3

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 ROLE 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 )-D CROSS SECTIONS

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

PLT

FDN

NUB

MKP

CKP

FMP

MKA

CKA

FMA

HAi.

FAR

GAS

PAX

PWT

PGM

BUG

PLOT PICTURE MAP{SI

COMPUTE FISSION DENSITIES

COMPUTE MU-BAR & AVG FISSION GROUP

COMPUTE MATRIX X-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 FIGS PROD MATRIX BY ARRAY NUMBER

COLLECT MATRIX BY HIGHEST ARRAY LEVEL

PRINT FIX. AND ABS. BY REGION

PRINT FAR BY GROUP

PRINT XSEC-ALBEDO CORRELATION TABLES

PRINT WEIGHT AVERAGE ARRAY

PRINT INPUT GEOMETRY

PRINT DEBUG INFORMATION

NO .*.

NO

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NOTRK PRINT TRACKING INFORMATION

PARAMETER INPUT COMPLETED

........ 0 IO'S WERE USED READING THE PARAMETER DATA ........
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* TRIGA - PREF. FLOOD CANISTER

ADDITIONAL INFORMATION

NUMBER OF ENERGY GROUPS

NO. OF FISSION SPECTRUM SOURCE GROUP

NO. OF SCATTERING ANGLES IN ISECS

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

I GLOBAL ARRAY NUMBER

2 NUMBER OF UNITS IN THE GLOBAL X

26 NUMBER OF UNITS IN THE GLOBAL Y

19 NUMBER OF UNITS IN THE GLOBAL Z

20 USE A GLOBAL REFLECTOR

I USE NESTED HOLES

I NUMBER OF HOLES

;00 MAXIMUM HOLE NESTING LEVEL

SD USE NESTED ARRAYS

450 NUMBER OF ARRAYS USED

43 MAXIMUM ARRAY NESTING LEVEL

DIR.

DIR.

DIR.

YES

20 -'

YES * -.

YES

142

YES - -

7 ...

2U '

S+ BOUNDARY CONDITION MIR -X BOUNDARY CONDITION MIBR

I Y BOUNDARY CONDITION MIR -Y BOUNDARY CONDITION MIR

.Z BOUNDARY CONDITION NIR -1 BOUNDARY CONDITION MIRH

I.
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MEDIA BIAS
NUN IDREGION

TRIA - PREP. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT I -----

TRIGA FUEL (SMEARED)

I CYLINDER I 1 RADIUS = 3.9877 Z = F'0.959 -7 = 1.00005E-03 CENTERLINE IS AT X 0.000DO Y 5 O.00000

- UNIT U ----

3.38 IN WIDTH / 0.28 IN THICKNESS DIVIDER CENTER STACK (SEALED)

1 CUBOID 2 1 ±X = 4.2672 -X = -4.2672 4Y 0.71120 -Y ý 0.00000 +Z z 74.290 -Z = -8.2550

----- UNIT 6 ----

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 = 0.0000 +Z = 74.290 -Z = -8.2550

UNIT 7

SEALED CANISTER

I CYIINDER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

3

2

]2

i RADIUS = 3.9878

AT X = 0.00000

8 RADIUS ý 4.1529

1 RADIUS - 4.1529

+2

+Z

+Z

60.960

0.00000

63.500

74.290

-Z

Z=

-Z

-I =

0.00000

0.20000

-1.2700

-8.2550

CENTERLINE IS AT X

IS UNIT NUMBER

CENTERLINE IS AT X

CENTERLINE IS AT X

0.00000

0.00000

0,OOOD00

Y = 0.00000

Y 0.00000

Y 0.0000

UNIT IS

TRIGA ELEMENTS IN TOP OF 2.38 IN X 3.38 IN OPENING (SEALED)

I CUBOID 12 1 +X = 4.2672 -X = -4.2672

HOLE NUMBER 2 AT X = 0.80000 Y 7 0.11420

+Y = 4.2672 -Y = -4.2672

Z= 0.00000 IS UNIT NUMBER

,Z 74.290 -Z = -8.2550

----- UNIT I] .....

TRIGA ELEMENTS IN BOTTOM OF 3.38 IN X 3.38 IN OPENING (SEALED)

I CUBOID 12 0 +X 4.2672 -X S -4.2672 +Y = 4.2672

HOLE NUMBER 3 AT X - 0.00U 0 Y =-0.2I420 Z = 0.00000
TRIGA - PREF. FLOOD CANISTER

-Y = -4.2672

IS UNIT NUMBER

,Z = 74.290 -Z = -8.2550

MEDIA BIAS
NUNl ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

----- UNIT 12 -----

TRIGA ELEMENTS IN BOTTOM RIGHT OF 3.38 IN X 3.36 IN OPENING (SEALED)

2 CUBO1D 12 1 "N ± 4.2672 -X = -4.2672 +Y 4.2672

HOLE NUMBER 4 AT X = 0.11420 Y =-0.11420 Z = 0.00000

----- UNIT 13 -----

TR1GA ELEMENTS IN TOP RIGHT OF 3.38 IN X 3.38 IN OPENING (SEALED)

I CUBOID 12 1 KX 4.2672 -X = -4.2672 +Y 4.2672

HOLE NUMBER 5 AT X . 0.11420 Y = 0.11420 Z = 0.0000O

-Y = -4.2672 +2 = 74.290

IS UNIT NUMBER 7

-Z = -S.2550

-Y = -4.2672

IS UNIT NUMBER

+Z = 74.290 -Z = -8.2550

UNIT 14

T0IGA ELEMENTS IN BOTTOM LEFT OF 3.38 IN X 3.38 IN OPENING (SEALED)

I CUBOID 12 1 +X - 4.2672 -X = -4.2672 +Y - 4.2672 -Y = -4.2672

HOLE NUMBER 6 AT X -- C.11420 Y =-0.11420 Z = 0.00000 IS UNIT NUMBER

4Z = 74.290 -Z = -8.2550

UNIT 15 -----

TRIGA ELEMENTS IN TOP LEFT OF 3.38 IN X 3.38 IN OPENING (SEALED)

1 CUBOID 12 1 +X = 4.2672 -X = -4.2672 0Y = 4.2672

HOLE NUMBER 7 AT X -- 1.51420 Y = 0.11420 Z = 0.00000

UNIT 16 -----

TRIGA BASKET 3.38 IN X 3.38 IN CENTER OPENING (SEALED)

-Y = -4.2672

IS UNIT NUMBER

+Z = 74.290 -Z = -8.2550
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.4-,-

I C 1BOID 12 1 +X = 4.2672 -X = -4.2672 +Y = 4.2672 -Y = -4.2672

HOLE NUMBER 8 AT X = 0.00004 Y = 0.00000 Z = 0.00000 IS UNIT NUMBER

UNIT 17

4Z = 74.290 -Z = -8.2550

HORIZONTAL X-X POISON SHEET H WA

I CUBOID 13 1 +X

2 CUBOID 14 I +X

3 CUBOID 12 1 +X

TER

x = 3.8227 -X -3.8227 tY ý 0.31780 -Y = 0.00000

X = 4.1402 -X = -4.1402 +Y = 0.31750 -Y = 0.000

X = 4.2672 -X = -4.2672 Y = 0.31750 -Y = 0.00000
TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

+Z

+Z

+Z

73.020

= 73,020

= 74.290

-Z = -6.9850

-Z = -6.9850

-Z -0.2550

MEDIA BIAS
NUO IDREGION

0ENTER COLUMN OF TIHREE

1 ARRAY NUMBER 1

2 CUBOID0 2

OPENINGS W/

+X0

----- UNIT 20 EXTERNAL TO LATTICE 1 -----

0.28 IN PLATE (SEALED)

4.2672 -X = -4.2672 TY = 13.830 -Y = -13.830

4.9784 -X = -4.9784 +Y = 14.542 -Y = -14.542

LEFT OUTSIDE COLUMN OF TWO OPENINGS W

I ARRAY NUMBER 2 iX =

2 CU0OID 2 1 +X =

RIGHT OUTSIDE COLUMN OF TWO OPENINGS

3 ARRAY NUMBER 3 +X =

2 CUBOID 2 4 4X =

0/ 0.12 IN

4.2672

4.2672

W/ 0.12 IN

4.2672

4.5720

UNIT 21 EXTERNAL TO LATTICE 2

PLATE (SEALED)

-X = -4.2672 +Y = 8.9980 -Y = -8.9979

-X = -4.5720 +Y = 9.3028 -Y = -9.3027

UNIT 22 EXTERNAL TO LATTICE 3 -----

PLATE (SEALED)

-X = -4.2672 iY = 8.9980 -Y = -8.9979

-X = -4.2672 4yT= 9,3028 -Y = -9.3027

+Z = 74.290 -Z = -8.2550

+Z 74.290 -Z = -6.2550

'Z = 74.290 -Z = -8.2550

+Z = 74.290 -Z = -8.2550

+Z = 74.290 -Z = -8.2550

+Z = 74.290 -Z = -8.250

NAC-LWT TRIGA BASKET (SEALE

i CYLI NDER 12 1

HOLE NUMBER 9

HOLE NUMBER 10

HOLE NUMBER I1

2 CY''NDER 2 I

3 CYLINDER 6 1

4 CYLINDER 2 1

CYLINDER 7 1

6 CYLINDER 2 1

7 CUBOID 8 1

----- UNIT 30 -----

0D)

RADIUS = 17.100 +7 = 74.290 -Z = -8.2550 CENTERLINE IS

AT X 0.00000 Y 0.00000 Z = 0.00000 is UNIT BUMBE

AT X = -9.2457 Y = 0.00000 Z = 0.00000 IS UNIT NUMBE

AT X = 9.2457 Y = 0.00000 Z = 0.00001 IS UNIT NUMBE

RAUIUS = :18.920 = 74.930 -Z . -0.8900 CENTERBL.NE 15

RADIUS 33.465 +Z 74.930 -Z = -8.8900 CENTERLINE IS

RADIUS 36.519 +Z = 74.930 -Z = -8.8900 CENTERLINE IS

RADIUS = 49.223 +Z = 74.930 -Z -8.8900 CENTERLINE IS

RADIUS 49.822 +Z 74.930 -Z = -8.8900 CENTERLINE is

+X - 49.822 -X -49.822 ýY 49.822 -Y - -49.822
TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

AT X = 0.00000

B 20

R 21

R 22

AT X 0.00000

AT X 0.00000

AT X 0.00000

AT X 0.00000

AT X = 0.00000

+Z= 74.930

Y = 0.00000

-=

y0=

-2

0.0000

0.00000

0.00000

0.08000

0.00000

-6.8900

MEDIA BIAS
NUM IDREGION

UNIT 41

TRIGA FUEL ELEMENT

1 CYLINDER

2 CYLINDER

3 CYLINDER

21 1 RADIUS

22 0 RADIUS

29 1 RADIUS

0.64770

0.68834

0.68834

+2Z 27.940

4z 27.940

+Z = 43.480

-Z = -27.940

-Z -27.940

-Z = -33.040

CENTERLINE IS AT X

CENTERLINE IS AT X

CENTERLINE IS AT X

0.0000

0.00000

0.000000

Y = 0.00000

Y = 0.00000

Y = 0.00000

----- UNIT 42

HORIZONTAL X-X POISON SHEET +

1 CUBOID 210 1

2 CUBOID 211 1

3 CUBOID 23 1

WATER

+X = 3.8227

+X = 4.1402

*x = 4.2672

-X = -3.8227

-X - -4.0402

-X = -4.2672

+Y = 0.31750

+Y = 0.31750

+Y = 0.31750

-Y ý 0.00000

-Y = 0.00000

-Y = 0.00000

1z

+0

+ z

39.380

39.380

43.480

-Z = -28.940

-Z = -28.940

-Z -33.040

----- UNIT 45
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DIVIDER CENTER STACK

1 CUBOID 212 1 +X = 4.2672 -X = -4.2672 *Y 0=71120 -Y = 0.00000 +Z = 43.480

UNIT 46 -----

DIVIDER OUTSIDE STACK

I CUBOID 212 1 'X = 4.2672 -X = -4.26712 Y = 0.60960 -Y = 0.00000 +Z = 43.480

-Z = -33.040

-Z = -33.040

SIMPLIFIED LID STRUCTURE NAC-LWT

1 CYLINDER 2 1 RADIU

2 CYLINDER 8 1 RADIU

3 CUBOID 8 i +

----- UNIT 80 0 ----

S = 36.519 +Z = 14.135 -Z = -14.135 CENTERLINE IS

S = 49.022 +2 = 14.135 -Z = -14.135 CENTERLINE IS

X w 49.822 -X = -49.822 iY = 49.022 -Y - -49.822
TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

AT X = 0.00000

AT X = 0.00000

'Z = 14.135

y 0.00000

Y= 0.000O0

-Z = -14.135

MEDIA BIAS
NUM IDREGION

----- UNIT 80 -----

SIMPLIFIED CASK BOTTOM STRUCTURE NAC-LWT

1 CYLINDER 6 1 RADIUS = 26.353

2 CYLINDER 2 1 RADIUS = 36.619

3 CYLINDER 8 1 RADIUS = 49.822

4 CUBOID 8 1 +X = 49.822

40

'0

+0

-X

3.8100

13.970

33.970

-49.822

-Z = -3.0100

-Z = -12.700

-Z = -12.700

+Y = 49.822

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

-Y - -49.822 +Z = 13.970

Y - 0.00800

Y = 0.00000

Y = 0.00000

-Z = -12.700

... GLOBAL ..... -- .0
--- UNIT 02 EXTERNAL TO LATTICE 20

STACK OF 5 BASKETS IN CASK

1 ARRAY NUMBER 20 5X = 49.822 -X = -49.822 +Y = 49.822 -Y = -49.822 4Z = 230.87 -Z = -221.30

UNIT 411

TRIGA FUEL ELEMENTS IN AL TUBE, RIGHT

1 CYLINDER 23 1 RADIUS = 0.80963

ROLE NIMBER 13 AT X = 0.12127

2 CYLINDER 215 1 RADIUS = 0.94805

TRIGA FUEL ELEMENTS IN AL TUBE, LEFT

1 CYLINDER 23 1 RADIUS = 0.80963

HOLE NUMBER 14 AT X =-0.12127

2 CYLINDER 215 1 RADIUS 0.94805

+Z = 43.480

Y = 0.00000

+Z = 43.480

-Z = -33.040

Z = 0.00000

-Z = -33.040

CENTERLINE IS AT

IS UNIT UNNBER

CENTERLINE IS AT

X = 0.00000

41

X = 0.00000

Y = 0.00000

Y = 0.00000

----- UNIT 412 -----

+Z . 43.480

Y= 0.00000

.zS 43.480

-2 = -33.040

Z = 0.00000

-Z = -33.040

CENTERLINE IS AT

IS UNIT NNMBER

CENTERLINE IS AT

X = 0.00000

41

X = 0.00100

Y = 0.05000

Y 0.00000

UNIT 413 -----

TRIGA FIJEL ELEMENTS IN AL TUBE, TOP

I CYLINDER 23 1 RADIUS = 0.80963 +Z = 43.480 -Z = -33.040

MOLE NUMBER 15 AT X = 0.00000 Y = 0.12127 Z = 0.00000

2 CYLINDER 210 1 RADIUS = 0.94805 4Z = 43.480 -Z = -33.040
TRIGA - PREF. FLOOD CANISTER

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

X = 0.00000

41

X = 0.00000

Y 0.00000

Y = 0.00000

MEDIA BIAS
NUN 1D

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

----- UNIT 414 -----

TRIGA FUEL ELEMENTS IN AL TUBE, BOTTOM

I CYLINDER 23 1 RADIUS = 0.80963

HOLE NUMBER 16 AT X = 0.00000

2 CYLINDER 215 1 RADIUS = 0.94805

'Z = 43.480

Y =-0.12127

iZ 0 43.480

-Z -3'.040

z = 0.00000

-Z = -33.040

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

x 5 0.00000

41

x 0.00000

Y= 0.00000

Y= 0.00000

----- UNIT 415

TRIGA FUEL ELEMENTS IN AL TUBE, TOP RIGHT

1 CYLINDER 23 1 RADIUS = 0.80963 +Z 0 43.480 -Z = -33.040 CPNTERLINE IS AT X = 0.00000 Y = 0.00000
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HOLE NUMBER 1? AT X = 8.50400E-02 Y = 8.57400E-02 Z = 0.00000

2 CYLINDER 215 I RADIUS0 = 0.94905 +2 = 43.480 -2 = -33.040

IS UNIT NUMBER 41

CENTEBLINE IS AT X 0.00000 Y = 0.00000

TRIGA FUEL ELEMENTS IN AL TUBE, TOP LEFT

1 CYLINDER 23 1 RADIUS = 0.80963

HOLE NUMBER SI AT X -- 8.57400E-02

2 CYLINDER 215 1 RADIUS = 0.94805

TRIGA FUEL ELEMENTS IN AL TUBE, BOTTOM RIGHT

I CYLINDER 23 1 RADIUS = 0.80963

HOLE NUMBER 19 AT X = 8.57400E-02

2 CYLINDER 215 1 RADIUS = 0.94805

42 =

YZ

----- UNIT 416

43.480 -Z = -33.040

8.57400E-02 Z 0.00000

43.480 -Z = -33.040

----- UNIT 4107

43.480 -Z = -33.040

8.57400E-02 Z = 0.00000

43.480 -7 = -33.040

----- UNIT 418

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

x = 0.00000

41

X = 0.00000

Y 0.00000

Y = 0.00000

+Z =

+Z2

CENTERLINE SI AT

IS UNIT NUMBER

CENTERLINE IS AT

X = 0.00000

41

X = 0.00000

Y 0.00000

Y 0.00000

TRIGA FUEL ELEMENTS IN AL

I CYLINDER 23 1

HOLE NUMBER 20

TUBE, BOTTOM LEFT

RADIUS = 0.80963

AT X =-8.57400E-02

-Z = 43.480 -Z = -33.040

Y -- 8.57400E-02 Z = 0.00000

CENTERLINE IS AT

IS UNIT NUMBER

X = 0.00000

41

X = 0.00000

Y = O.O0DO0

Y = 0.000002 CYLINDER 215 1 RADIUS = 0.94805 +Z = 43.480 -Z = -33.040 CENTERLINE II
TRIGA - PROF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

S AT

REGION NUN ID

----- UNIT 420 -----

AL TUBES WITH TRIGA FUEL,

I CUBOID 23 1

HOLE NLMBER 21

HOLE NUMBER 22

HOLE NUMBER 23

HOLE NUMBER 24

HOLE NUMBER 25

HOLE NUMBER 26

HOLE NUMBER 27

HOLE NUMBER 28

HOLE NUMBER 29

HOLE NUMBER 30

HOLE NUMBER 3,

HOLE NUMBER 32

HOLE NUMBER 33

HOLE NUMBER 34

BOLE NUMBER 35

BOLE NUMBER 36

2 COBOID 23 1

IN FUEL INSERT, CENTER

÷X = 4.1529

AT X = -2.8443

AT X -- 0.94810

AT X = 2.948J0

AT X = 2.8443

AT X 0 -2.8443

AT X =-0.94810

AT X = 0.94810

AT X = 2.0443

AT X = -2,443

AT X =-0.94810

AT X 4 0.94810

AT X = 2.8443

AT X = -2.8443

AT X =-0.94810

AT X 0 0.94810

AT X = 2.8443

+X - 4.1529
TRIGA -

OPENING

-X= -4.1529

Y = -2.8443

Y = -2.8443

Y = -2.8443

Y = -2.8443

Y -- 0.94810

Y =-0.94810

Y -- 0.94010

Y =-0.94010

Y = 0.94810

Y = 0.94810

Y = 0.948I0

Y = 0.94810

Y - 2.8443

Y - 2.8443

Y = 2.8443

Y = 2.8443

.y

2

zZ

Z

Z

Z

Z

Z

Z

Z

z

Z

Z

z

Z

Z

.2

S

= 4.1529

= 0.00000

= 0.00000

= 0.00000

- 0.00000

- 0.00000

- 0.00000

= 0.00000

= 0.00000

= 0.00000

- 0.o00oo

-0.00000=O.C0000

= 0.00000

= 0.00000

= 0.00000

- 4.1529
R

-Y = -4.1529

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

iSU NI T NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NIU4BPER

IS IUNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

-Y - -4.1529

+z w

415

413

413

416

411

415

416

412

417

418

414

414

418

+Z =

43.480 -Z = -33.040

'S

-X = -4.1529 +Y
PREP. FLOOD CANISTE

43.400 -Z = -33.040

MEDIA BIAS
NUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT 421 -----

AL TU10S WITH TRIGA FUEL,

1 CUHOlD 23 0

HOLE NUMBER 37

HOLE NUMBER 38

HOLE NUMBER 39

HOLE NUMBER 40

IN FUEL INSERT, BOTTOM OPENING

-X = 4.1529 -X = -4.1529

ATI X - -2.8443 Y = -2.8443

AT X -0.94810 Y = -2.8443

AT X = 0.94810 Y = -2.8443

AT X = 2.8443 Y = -2.8443

+y=

Z =

Z=

Z=

Z=

4.1529

0.00000

0.00000

0.00000

0. 00000

-Y = -4.1529

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

+Z =

415

413

413

416

43.480 -Z -33.040
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HOLE NUMBER 43 AT X = -2.8443 Y --0.94810 2 = 0.00000 1S UNIT NUMBER 412

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

2 CUBOID

42

43

44

45

46

47

48

49

50

5l

52

23 1

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT Y

AT X

+X

=-0. 94810

= 0.94810

2.8443

= -2.8443

=-0.94810

= 0.94840

= 2.8443

= -2.8443

=-0. 94800

= 0.94810

2.8443

T "-0.94810

Y =-0.94810

Y = 0.94810

Y = 0.94820

Y = 0.94810
1 0.84810

Y = 0,94843

Y = 2.8443

YF 2.8443

Y = 2.8443

Y =2.8403

Z = 0.00000

z = U.00000

z 0.00000

z = 0.00000

z = 0.00000

Z = 0.00000

z = 0.00000

z = 0.00000

z = 0.00000

Z = C.00000

Z = 0.00000

is

15

IS

IS

IS

II

15

IS

IS

Is

Is

-y

UNIT NUMBER

UNIT NUMBER

UNIT NUMBER

UNIT NUMBER

UNIT NUMBER

UNIT NUMBER

IUNIT NUMBER

UNIT NUMBER

UNIT NUMBER

UNIT NUMBER

UNIT NUMBER

= -4.1529

415

416

412

4 1

417

418

412

417

414

414

418

*Z = 43.4804.1529 -X = -4.2529 *Y = 4.1129
TRIGA - PREP. FLOOD CANISTER

-Z = -33.040

MEDIA BIAS
NHM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

-- UNIT 422 ..

AL TUBES WITH TRIGA FUEL,

1 CUBOiD 23 1

HOLE NUMBER 53

HOLE NUMBER 54

HOLE NUMBER 55

HOLE NUMBER 56

HOLE NUMBER 57

HOLE NUMBER 58

HOLE N88BER 59

HOLE NUMBER 60

HOLE NUMBER 61

HOLE NUMBER 62

HOLE NUMBER 63

HOLE NL4B1EK 64

HOLE NUMBER 65

ROLE NUMBER 66

ROLE NUMBER 67

HOLE NUMBER 68

2 CUBOID 23 1

IN FUEL INSERT, TOP

-X = 4.1529

AT X = -2.8443

AT X =-0.94810

AT X - 0.94810

AT X = 2,8443

AT X = -2.8443

AT X =-0.94810

AT X = 0.94810

AT X = 2.8443

AT X = -2.8443

AT X =-0.94810

AT K = 0.94810

A.; X = 2.08443

AT X = -2.8443

AT X -- 0.94810

AT X = 0.94810

AT X = 2.8443

'X = 4.1529

OPENING

-X = -4.1529

Y = -2.8443

Y -2.8443

Y = -2.8443

Y= -2.8443

I =-0.94810

Y =-0.94810

Y =-0.94810

Y =-0.94810

Y = 0.94810

Y - 8.94810

Y = 0.94810

Y ().94810

Y = 2.8443

y = 2.8443

Y= 2.8443

Y 2.8443

'Y = 4.1529

2 = 0.010000

Z = 0.00000

Z 0.00000

2 0.08000

Z = 0.00000

Z = 0.00000

Z = 0.00000

z = 0.00000

z = o.o1000

Z 8 o.000o0

Z = 0.0000O

7 = 0.(0000

Z = 0.00000

Z 0.00000

Z = 0.00000

Z = 0.00000

-Y = -4.2529

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

1S UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

I 18I1iT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NIMBER

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-X = -4.1529 .Y = 4.1529

MEDIA BIAS
NUN IDREG ION

TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOB THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT 423 -----

FUEL INSERT, BOTTOM LEFT OPENINGAL TUBES WITH TRIDA FUEL, IN

00CUOID 23 1

HOLE NUMBER 69

HOLE NUMBER 70

HOLE NUMBER 71

HOLE NUMBER 72

HOLE NUMBER 73

HOLE NUMBER 74

HOLE NUMBER 75

HOLE NUMBER 76

'X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

= 4.1529

= -2.8443

=-0. 94810

0.94810

= 3.8443

= -2.8443

-- 0.94810

0,94810

= 2.8443

-X = -4.,529 'Y =

Y = -2.8443 Z =

Y = -2.8443 0 =

Y = -2.8443 Z =

Y = -2.8443 Z =

Y =-0.94810 Z =

Y =-0.94810 2 =

Y =-0.94810 2 =

Y =-0.94810 2 =

4.1529

0.00000

0.00000

O.00.00

0.00000

0.00000

0.00000

0.00000

0.00000

-Y = -4.1529

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IE UNIT NUMBER

Ii UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

'Z = 43,480 -Z = -33.140

415

413

413

416

411

415

486

412

HOLE NUMBER 7-1 AT X = -2.8443 Y = 0.94810 Z = 8.00080 2S UNIT NUMBER 4!1
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HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

2 CUBOID

78

79

80

81

82

83

84

23 1

AT

AT

AT

AT

AT

AT

AT

X =-0.94810 Y = 0.94810 Z = 0.00000 1S UNIT NUMB!

. = 0.94810 Y = 0.94810 Z = 0.00000 IS UNIT NUMB!

X = 2.8443 Y = 0.94810 Z = 0.00000 15 UNIT NUMB!

X = -2.8443 Y = 2.8443 Z = 0.00000 IS UNIT NUMB!

X =-0.94810 Y = 2.8443 Z 0 0.00000 IS UNIT NUMB!

X = 0.94810 Y = 2.8443 0 - 0.00000 IS UNIT NUMB!

X - 2.8443 Y - 2.8443 Z = 0.00000 IS UNIT NUMB!

X = 4.1529 -X = -4.1529 ýY = 4.0129 -Y = -4.1529
TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

ER

ER

ER

ER

ER

ER

ER

8]1

418

432

417

414

414

418

Z = 43.480 -Z = -33.040

MEDIA BIAS
NUM IDREGION

UNIT 424

AL TUBES WITH TRRGA FUEL, IN

I CUBOID 23 1

HOLE NUMBER 85

HOLE NUMBER 86

HOLE NUMBER 87

HOLE NUMBER 89

HOLE NUMBER 89

HOLE NUMBER 90

HOLE NUMBER 91

HOLE NUMBER 92

lOLE NUMBER 93

HOLE NUMBER 94

HOLE NUMBER 95

HOLE NUMBER 96

HOLE NUMBER 97

HOLE NUMBER 98

HOLE NUMBER 99

HOLE NUMBER 100

2 CUBOID 23 3

FUEL

+X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

AT X

-x

INSERT, TOP I

= 4.1529

= -2.8443

=-0.94810

= 0.94810

= 2.8443

= -2.8443

-- 0,94810

= 0.94810

= 2.B443

= -2.8443

=-0.94810

= 0.94810

= 2,8443

- -2.8443

-0.94810

= 0.90810

= 2.8443

- 4.1529
TRIGA

LE FT

-0

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

OPENING

= -4.1529

- -2.8443

= -2.8443

= -2.8443

= -2.8443

=-0.94810

=-0.94810

=-0.94810

= 0.94810

= 0.94810
= 0.9O810

- 0.94910

= 2.8443

= 2.8443

= 2.8443

.0

0 -

2=

0=

0-

0=

4.1529

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

0.00010

0.00000

0.00000

-Y = -4.1-29

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

2S UNIT NUMBER

IS UNIT NUMBER

10 UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

10 UNIT NUMBER

IS UNIT NUMBER

-Y - -4.1.29

+z =

415

413

413

416

4 1

415

416

412

411

417

418

412

417

414

414

418

+Z =

43.480 -Z = -33.040

-X - -4.1529 fY = 4.1529
PREE. FLOOD CANISTER

43.4B0 -Z = -33.040

MEDIA BIAS
NUM 12REGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT 425

AL TUBES WITH TRIGA FUEL,

CUTDIDO 23 1

HOLE NUMBER 101

HOLE NUMBER 102

HOLE NUMBER 103

HOLE NUMBER 104

HOLE NUMBER 105

HOLE NUMBER 106

HOLE NUMBER 107

HOLE NUMBER 108

HOLE NUMBER 109

HOLE NUMBER 110

HOLE NUMBER 111

H!OLE NUMBER 112

HOLE NUMBER 113

HOLE NUMBER 114

HOLE NUMBER 115

IN FUEL INSERT, BOTTOM RIGHT OPENING

0X - 4.1529

AT X = -2.8443

AT X -1.94810

AT X = 0.94810

AT X = 2.8443

AT X = -2.8443

AT X =-0.94810

AT X 0 0.94010

AT X = 2.8443

AT X = -2.8443

AT X -- 0.94810

AT X = 0.94810

AT X - 2.8443

AT X = -2.8443

AT X =-0.94810

AT X = 0.94810

-X = -4.1529 iY = 4.1529

Y = -2.8443 Z = 0.00000

Y - -2-8443 Z - 0.00000

Y = -2.8443 Z = 0.00000

Y = -2.8403 Z = 0.00000

Y =-0.94810 Z. 0.00000

Y -- 0.94810 Z - 0.00000

Y =-0.94810 2 = 0.00000

Y =-0.94010 Z = 0.00000

Y = 0.94810 Z = 0.00000

Y = 0.94810 Z = 0.00000

Y = 0.94810 Z - 0.00000

Y = 0.94810 Z = 0.00000

Y = 2.8443 Z = 0.00000

Y = 2.8443 Z = 0.00000

Y = 2.8443 Z = 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 NIMBER

+Z = 43.480

415

413

413

426

411

415

416

412

411

417

418

412

417

414

414

-Z = -33.040
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HOLE NUMBER

2 CUBOID 23 1

AT X = 2.8443 Y 0 2.8443 Z = 0.00000 IS UNIT NUMBER 418

+× = 4.1529 -X 0 -4.1529 +Y = 4.1529 -Y = -4.1029 1Z = 43.480
TRIGA - PREF. FLOOD CANISTER

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

Z = -33.040

MEDIA BIAS
NUN IDREGION

UNIT 426 -----

IN FUEL INSERT,. TOP RIGHT OPENINGAL TUBES WITH TRIGA FUEL,

S CUBOID 23 2

HOLE NUMBER 117

HOLE NUMBER 100

HOLE NUMBER 119

HOLE NUMBER 120

HOLE NUMBER 12)

HOLE NUMBER 122

HOLE NUMBER 123

HOLE NUMBER 124

HOLE NUMBER 125

HOLE NUMBER 126

HOLE NUMBER 127

HOLE NUMBER 128

HOLE NUMBER 129

HOLE NUMBER 130

HOLE NUMBER 131

HOLE NUMBER 132

2 CUBOID 23 1

+X = 4.1529

AT X 0 -2.8443

AT X =-0.94810

AT X - 0.94810

AT X 6 2.8443

AT X 0 -2.8443

AT X •-0.94810

AT X - 0.94810

AT X - 2.8443

AT X - -2.8443

AT X =-0.94810

AT X - 0.94810

AT X = 2.8443

AT X = -2.8443

AT X =-0.94810

AT X * 0.94810

AT X 0 2.8443

+X = 4.1529

-X = -4.1529

Y = -2.8443

Y -2.8443

Y - -2.8443

Y = -2.8443

Y =-O. 94810

Y =-0.94810

Y "-0.94810

Y "--.94810

Y - 0.94810

Y = 0.94810

y = 0.94810

Y = 0.94810

Y 2.8443

Y = 2.8443

Y = 2.8443

Y - 2.8443

-X -4.1529

SY = 4.1529

z = 0.00000

z = 0.20000

Z = 0.0o0o0

z = 0.00000

Z = 0.00000

Z = 0.00000

2 = 0.0000(

Z 0 .O0OO0

Z = 0.00000

Z = 0.O0000

Z 0.00000

Z 0.00000

Z = 0.000o0

Z = 0.00000

z = 0.00o00

Z = 8.00000

+Y = 4.1529

-Y = -4.1529

IS UNIT NUMBER

IS UNI T NUMBER

IS UNIT NUMBER

IS UINIT 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 NUIMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -4.1529

+Z = 43,480

415

413

413

416

411

400

416

412

411

417

418

412

417

414

414

'Z = 43.480

-Z - -33.040

-Z = -33.040

----- UNIT 430 -----

FUEL INSERT IN, CENTER OPENING

I CUBOID 23 1 1.x = 4.2672 -X = -4.2672 'Y = 4.2672 -Y = -4.2672 +z = 43.480 -Z = -33.040

HOLE NUMBER 133 AT X =0,00000 = 0.00000 Z = 0.00000 1S UNIT NUMBE
TRIGA - PREF. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR 71100E UNITS UTIAIZED iN TH1S PROBLEM

R 420

REGION NUM IF

UNIT 431 -----

FUEL INSERT IN,

I CUBOID

HOLE NUMBER

FUEL INSERT IN,

I CUBOID

HOLE NUMBER

BOTTOM OPENING

23 1

134 AT

'X = 4.2672

T = 0.00000

-X = -4.2672 4Y 4.2672 -Y = -4.2672 +Z = 43.480

Y =-0.11430 Z 0.00000 IS UNIT NUMBER 421

-Z = -33.040

- UNIT 432 -----

TOP OPENING

23 1

135

+X = 4.2672

AT X = 0.00000

-X = -4.2672 +Y 4.2672 -Y = -4.2672 'z = 43.480

Y = 0.11430 Z = 0.00000 15 UNIT NUMBER 422

-Z = -33.040

UNIT 433 -----

FUEL INSERT IN, BOTTOM LEFT OPENING

1 C11BO0D 23 i +0 = 4.2672

HOLE NUMBER 136 AT X =-0.1I430

FUEL INSERT IN, TOP LEFT OPENING

I CUROID 23 1 +X = 4.2672

HOLE NUMBER 137 AT X =-0.1141:0

-X = -4.2672 +Y = 4.2672 -Y = -4.2672 +Z = 43.480

Y =-0.11430 Z 0.00000 0S UNIT NUMBER 423

-Z = -33.040

-- UNIT 434

-X = -4.2672 'Y = 4.2672 -Y = -4.2672 +Z =

Y = 0.11430 Z = 0.00000 IS UNIT NUMBER 424

43.480 -Z = -32.040

----- UNIT 435 -----
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FUEL INSERT IN, BOTOR RIGHT OPENING

1 CUBOiD 23 1 'X = 4.2672

HOLE NUMBER 138 AT X = 0,21430

-Z = -33.040-X = -4.2672 +Y = 4.2672 -Y = -4.2E72 -z = 43.480

Y =-0,11430 Z = 0.00000 IS UNIT NUMBER 425

FUEL INSERT IN,

I CUBODI

HOLE NUMBER

REGION

UNIT 436 -----

TOP RIGHT OPENING

23 1 += 4.2672 -X = -4.2672 +Y = 4.2672 -Y = -4.2672

i39 AT X = 0.11430 Y = 0.01430 Z = 0.0000G IS UNIT NUMBE
TRIGA - PREP. FLOOD CANISTER

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
RUN ID

4z =

ER 426

43.480 -Z = -33.040

UNIT 440 EXTERNAL TO LATTICE 41

CENTER COLUMN OF THREE OPENINGS

I ARRAY NUMBER 41 'X S 4.2672 -X = -4.2672 +Y 13.830 -Y ý -13.830 4Z = 43.480 -Z = -33.040

2 CUBOID 212 1 *X = 4.9784 -X = -4.9784 +Y = 14.542 -Y = -14.-42 +Z = 43.480 -Z = -33.040

UNIT 441 EXTERNAL TO LATTICE 42

LEFT OUTSIDE COLUMN OF TWO OPENINGS

I ARRAY NUMBER 42 'X = 4.2672

2 CUBOID 212 1 'X = 4.2672

-X = -4.2672 +Y = 8.9980 -Y = -8.9979 'z = 43.480 -Z = -33.040

-X = -4.6080 +Y = 9.3388 -Y = -9.3387 +Z = 43.480 -Z - -33.040

UNIT 442 EXTERNAL TO LATTICE 43

RIGHT OUTSIDE COLUMN OF TWO OPENINGS

1 ARRAY NUMBER 43 iX = 4.2672

2 CUBOID 212 1 *x = 4.6080

-X = -4.2672 +Y = 8.9980 -Y = -8.9979 +Z = 43.480 -Z = -33.040

-X = -4.2672 +Y = 9.3388 -Y = -9.3387 +Z = 43.480 -Z = -33.040

UNIT 450

28 TRIGA FUEL ELEMENTS IN EACH LWT BASKET

] CYLINDER 23 1 RADIUS = 17.150 -Z =

HOLE NUMBER 140 AT X I 0.00000 Y =

NOLE NUMBER 141 AT X = -9.2457 Y =

HOLE NUMBER 142 AT X = 9.2457 Y =

2 CYLINDER 2T2 1 RADIUS = 28.910 17 =

3 CYLINDER 26 1 RADIUS - 33.465 +Z =

4 CYLINDER 212 1 RADIUS = 36.519 +Z =

5 CYLINDER 27 1 RADIUS = 49.223 +Z =

6 CYLINDER 212 1 RADIUS = 49.822 +Z =

7 CUBOID 28 1 +X = 49.822 -X =

43.485

0.00000

0.00000

0.00000

43.485

43.485

43.485

43.485

43.485

-49.822

-Z = -33,045 CENTERLINE IS AT X = 0.00000

Z = 0.00000 IS UNIT NUMBER 440

Z 0.00000 IS UNIT NUMBER 441

Z 0.00000 IS UNIT NUMBER 442

-Z = -33.045 CEINTERLINE I, AT X 0. 00000

-Z = -33.045 CENTERLINE IS AT X = 0.00000

-Z = -33.045 CENTERLINE IS AT X = 0.00000

-Z = -33.045 CENTERLINE IT AT X = 0.00000

-Z = -33.045 CENTERLINE IS AT X = 0.00000

ýY = 49.822 -Y = -49.822 +Z= 43.485

1 - - -

Y = 0.00000

y0=

y =

y5=

y=

-Z =

0. 00000

0.00000

0.00000

0.00000

0.00000

-33.045
TRIGA - PREP. FLOOD CANISTER

UNIT ORIENTATION DESCRIPTION FOR ARRAY

Z LAYER 1, X COLUMN I TO 1 LEFT TO RIGHT Y ROW 1 TO 7 BOTTOM TO TOP

2I

5

17

i6

17

UNIT ORIENTATION DESCRIPTION FOR ARRAY 2

Z LAYER 1, X COLUMN I TO I LEFT TO RIGHT Y ROW I TO 4 BOTTOM TO TOP

12

6

17
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UNIT ORIENTATION DESCRIPTION FOR ARRAY 3

1, X COLUMN I TO I LEFT TO RIGHT Y ROW I TO 4 BOTTOM TO TOPZ LAYER

14

6

'7

15

Z LAYER

8I
Z LAYER

30
z LAYER

450
2 LAYER

450
Z LAYER

450
Z LAYER

30
Z LAYER

80

Z LAYER

431

45

42

430

42

45

432

Z LAYER

435

42

46

436

Z LAYER

433

42

46

434

TRIGA - PREF. FLOOD CANISTER

UNIT ORIENTATION DESCRIPTION FOR ARRAY

1, X COLUMN I TO I LEFT TO RIGHT Y ROW I TO 1

2, X COLUMN I TO I LEFT TO RIGHT Y ROW I TO 1

3, X COLUMN I TO 1 LEFT TO RIGHT Y ROW 1 TO I

4, X COLUMN 1 TO I LEFT TO RIGHT Y ROW i TO I

5, X COLUMN I TO I LEFT TO RIGHT Y ROW I TO I

6, X COLUMN I TO I LEFT TO RIGHT Y ROW I TO 2

7, X COLUMN 1 TO I LEFT TO RIGHT Y ROW I TO I

TRIGA - PREF. FLOOD CANISTER

UNIT ORIENTATION DESCRIPTION FOR ARRAY

I, X COLUMN I TO I LEFT TO RIGHT Y ROW I TO 7

25

BOTTOM TO TOP

BOTTOM TO TOP

BOTTOM TO TOP

BOTTOM TO TOP

BOTTOM TO TOP

BOTTOM TO TOP

BOTTOM TO TOP

41

BOTTOM TO TOP

UNIT ORIENTATION DESCRIPTION FOR ARRAY 42

I, X COLUMN 3 70 1 LFF7 TO 10RiGHT Y ROW TO 4 WOTTOM TO TOP

UNIT ORIENTATION DESCRIPTION FOR ARRAY 43

5, X COLUMN 1 TO I LEFT TO RIGHT Y ROW I TO 4 BOTTOM TO TOP
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TRIGA - PREF. FLOOD CANISTER
VOLUMES FOR THOSE UNITS UTILIZED I

GEOMETRY
UNIT REGION REGION

5 1 2

6 1 3

7 1 4
2 5
3 6

10 1 7

12 1 9

13 1 10

14 1 1]

15 1 12

16 1 13

17 1 14
2 15
3 16

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 26
2 2"7
3 28
4 29
5 30
6 31
7 32

41 1 33
2 34
3 35

42 1 36
2 37
3 38

45 1 39

46 1 40

80 1 93
2 94
3 95

Hi I 96
2 97
3 98
4 99

SURROUNDING GEOMETRY VOLUMES

82 1 100

411 1 43
2 44

412 1 45
2 46

413 1 47
2 4B

414 1 49
2 50

415 1 51
2 52

416 1 53
2 54

417 1 55

VOLUME

3.04527E,03 CM-3

5.01021E,02 CM'*3

4.29446E+02 CM**3

2.52441E-01 CM'-3
4.63830E+02 CM''3
9.63061E 02 CM*'3

1.53981E+03 CM--3

1.53981E+03 CM'*3

1.53981F.03 CM'*3

1.53981E+03 CM-'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+01 CM''3

GEOMETRY REGION

1.94861E+04 CM-3
4.41673E+03 CM-*3

GEOMETRY REGION

1.26776E+04 CM-'3
8.97555E÷02 CMP3

GEOMETRY REGION

1,26776E+04 CM'3
8.97555E+02 CM*3

2,47754E+04 CM''3
a 83375E+04 CM'3
2:00728E605 CM' 3

.162064E.04 CM''3
2.86831E.05 CM''3
1.56332E+04 CM'*3
1.78602E+05 CM -3

7.36468E+01 CM''3
9.53190Ei00 CM '3
3.0723iE+101 CM' 3

1.65841E+02 CM*'3
1.37742E+01 CM''3
2.77290E+01 CM' 3

4.64451E'02 CM-3

3.98101E+02 CM''3

1.15444E+05 CM-'3
1.02013E+05 CM''3
6.02374E,04 CM''3

1.66245E+04 CM-3
9.572761.04 CMO:'
9.56257E+04 CM *3
5.68276E*04 CM'*3

GEOMETRY REGION

4.48958E+06 CM-3

4.36751E101 CM-'3
5.84H95E+01 CM''3

4.36751E+01 CM''3
5.64895E+!0 CM**3

4,367511.01 CM'3
5.84895E+01 CM-43

4.36751E+01 CM-'3
1.84995E+01 CM,13

4.36751E÷01 CM-3
5.84895E+01 CM*3

4.30751E01 CM'3
5.84895E÷01 CM''3

4.36751E+01 CM''3

N THIS PROBLEM

CUMULATIVE
VOLUME

3.04527E,03 CM'-3

5.01021E602 CM-N3

4.29446E102 CM-3

3.04552E+03 CMR'3
3.50935E+03 CMR"3
4.47243E103 CM',3

6.01225E+03 CM-3

6.01225E103 CMR'3

6.01225E+03 CM''3

6.01225E+03 CMO"3

6.01225E+03 CM*'3

E.01225E.03 CM*'3

6.01225E+03 CM''3

1.94205E*02 CM''3
2.10335E+02 CM*'3
2.23670E+02 CM''3

20 iS AN ARRAY PLACEMENT BOUNDARY REGION

1.948611EO4 CMI'3
2.39029E+04 CM''3

22 IS AN ARRAY PLACEMENT BOUNDARY REGION

I.26776E+04 CM''3
1.35752E+04 CM-3

24 IS AN ARRAY PLACEMENT BOUNDARY REGION

I.26776E+04 CMR'3
1.35752E+04 CMR'3

7.58286E±04 CM''3

9.41660E-04 CM''3
2.94894E.05 CM'3
3.5I181E+0:. CMR-3

6.38011E.0S CM*'3
6.13645E051 CM'-3
8.32246E+05 CM''3

7.36468E+01 CM''3
8.3187E67101 CM''3
1.13902E102 CMR'3

1.658411+12 CM'3
1.79615E+02 CM0'3
2.01344F+02 CM' 3

4.64451E.02 CM*3

3.98]IOE.02 CM-3

1.18444E+05 CM''3
2.20456E,05 CM''3
2,80694E+05 CM -'3

1.66245E104 CM''3
I.12352E05 CM''3
2.07978E905 CM**3
2.64806E+05 CM''3

100 IS AN ARRAY PLACEMENT BOUNDARY REGION

4.48958E+06 CM"3

1,57577E+02 CM-'3
2.16066E+02 CMR*3

1.57577E402 CMO'3
2.16066F+02 CM''3

1.57577E÷02 CM'*3
2.16066E+02 CM''3

i.57577E+02 CM''3
2.160661+02 CMN'3

1.57577E+02 CM*'3
2.16066E102 CM''3

1.57577E+02 CM-13
2.16066E+02 CM-3

1.57577E+02 CM''3

0

6A

I,
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418

423

421

422

423

424

425

426

430

431

432

433

2 56

1 57
2 58

2 59
2 60

2 61
2 62

1 C3
2 64

1 65
2 66

1 67
2 68

i 69
2 70

! "71
2 72

1 *)3

1 74

1 75

1 76

5.84895E001 CM*'3

4.36751E+01 CM-3
5.84895E+01 CM')3

1.82177E.03 CM''3
0.00000E100 CM'-3

I.82177E103 CM*'3
0.00000E,00 CM-3

1.82177E+03 CM''3
0.00000E400 CM''3

1.82177E,03 CM.*3
0.00000E.00 CM' 3

1.82177E+03 CM0-3
0.000006E00 CM3')

1.82177E403 CM**3
0.00000E,00 CM''3

1.82177E+03 CM)*3
0.00000E:400 CM-43

2.94576E402 CM'-3

2.94576E,02 CM'-3

2.9457'6E02 CM*43

2.94576E,02 CM013

2.94576E402 CM*3

2.94576E402 CMH'3

2.94576E802 CM-3

GEOMETRY REGION

1.806389404 CM-'3
4.094360*03 CM''3

GEOMETRY REGION

1.175230+04 CM*'3
9.32092E402 CM-'3

GEOMETRY REGION

1.175230404 CM''3
9.32192E002 CM''3

2.31816F404 CM.*'3
1.52615E, 0 0 CN'3
1.83270E405 CM'-3
5.13911E004 CM'*3
2.R61a04E,05 CM*'3
1.42735E.04 CM -3
1.63068E105 CM'-3

2.16066E+02 CM''3

1.035770E02 CM0'3
2.16066E+02 CM''3

5.27883E003 CM-'3
5.27883E+03 CM''3

5.27883E•03 CM.-3
5.27883E,03 CM''3

5.278830+03 CM÷-3
5. 27003E,03 CM0'3

5.278631303 CM''3
5.27883E003 CM-'3

5,27863E+03 CM''3
5.27883E+03 CM'÷3

I.278833E03 CM''3
5.27883F+03 CM1'3

5.27883E003 CM143
5.27883E+03 CM-'3

5.57341E+03 CM*'3

5.57340E003 CM''3

-. 57341E+03 CM*+3

-. 57341E+03 CM*'3

434 1 77

435 1 70

436 1 79

SURROUNDING GEOMETRY VOLUMES -

440 1 80
2 81

SURROUNDING GEOMETRY VOLUMES -

441 1 02
2 83

SURROUNDING GEOMETRY VOLUMES -

442 1 84
2 85

450 1 06
2 f7
3 68
4 E9
5 90
6 91
"7 92

5.57341E003 CM''3

5.57341E+03 CM'-3

5.57341E+03 CM''3

80 1S AN ARRAY PLACEMENT BOUNDARY REGION

1.80638E+00 CM''3
2.21582E+04 CM*'3

82 10 AN ARRAY PLACEMENT BOUNDARY REGION

1.17523E,04 CM''3
1.26845E004 CM'-3

84 10 AN ARRAY PLACEMENT BOUNDARY REGION

1.17523E+04 CM''3
1.26845E,04 CM''3

7.07147E,04 CM''3
8.59762E+04 CM-'3
2.69247E.05 CM''3
3.20638E+05 CM''3
5.82522F005 CM''3
5.967968105 CM''3
7.59064E005 CM''3

UNIT USES

14

4

6 4

7 14

10 2

REGION

1

I

I

1

2
3

i1

12

1)

14

15

16

17

20

MIXTURE

2

2

3
2

12

12

12

12

12

12

12

12

13
14
12

2

2

2

2

TOTAL VOLUME

4.26338E104 CM''3

2.00408E+03 CM'-3

1.717078E403 CM-'3

3.53418E400 CM'*3
6.49362E403 CM*'3
1.34831E+04 CM'-3

3.07963E003 CM0'3

3.079630+03 CM''3

3.07963E103 CM''3

2.07903E003 CM*'3

3.07963E-03 CM'3

3.07963E+03 CM''3

3.07963E003 CM0'3

1.55364E+03 CMr43
1.29040E002 CM-'3
1.06677E*02 CM0'3

3.89722E104 CM''3
8.83347E003 CM''3

2.53552E+04 CM''3
1.7952F1*03 CM'13

1
2
3

2

1
2
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22 2 1
2

30 2

3
4
5

6
7

41 336 1
2

42 12 1
2
3

45 6 1

46 6 1

80 1 1
2
3

81 1 1
2
3
4

82 3 i

411 42 1
2

412 42 1
2

413 42 1
2

414 42 1

2

415 42 1

416 42 5

2

418 42 1
2

420 3 1
2

421 3 1
2

421 3 1
2

423 3 12

423 3 1
2

424 3 1

426 3 1
2

430 3 1

431 3 1

432 3 1

433 3 1

2.53552E,04 CM-'3
2 1.769511E03 CM*-3

12 4 .95608E+04 CM''3
2 3.66b501+04 CM:'3

4.01401 '05 CM* 3
2 i.12'73L 0. CMG 3
7 5.73(61E'05 C15" 3

2 3.121646±04 CM'*3
8 3.57203F+05 CM£ '3

20 2.474536±04 CM*43
22 3.202726+03 CM0'3
29 . 03230E604 CM 3

210 1.99009E+03 CM*13
211 1.65290E+02 CM''3

23 3.32746E+02 CM''3

212 2.78670E403 CM( 3

212 2.38860F+03 CM13

2 3.18444E+05 CM8+3
6 1.02013E+05 CM*+3
8 6.02374E604 CM1. 3

6 1.66245E+04 !M**3
2 9.57276E+04 CM'-3
8 9.56257E6+4 0 MrC

8 5.68278E004 CM''3

4.48958E+06 CM*1'3

23 1.83435E+03 CM-'
215 2.456562+03 CM-'3

23 1.83435E+03 CM4'3

215 2.45656E+03 CM143

23 1.83435E+03 CMt*3
215 2.45656E+03 CM**3

23 1.834356+03 CM-'3
215 2.45656E+03 CM4*3

23 1.834352,+03 CM-43

215 2.45656E+03 CM**3

23 1.83435E603 CM*-3
215 2.456566+03 CM'*3

23 1.03435E+03 CM-3

215 2.45656E+53 CM4'3

23 1.834356+03 CM**3
215 2.45656E+03 CMG13

23 5.46531E+03 CM*13
2ý ".0030OO, fO0 CM*.3

23 5.46531r+03 CM1*3
23 0.00000r+00 CM-*3

23 5.46531E+03 CM1'3
23 0.060002E00 CM143

23 5.465316+03 CM113
23 0.002001+80 CM-'3

23 5.46533E203 CM1*'3
23 0.00000E100 CM1 '3

23 5.465312+03 CM143

23 0.500002E.00 CM143

23 5.46531E+03 CM*43
23 O.8500+OE00 CM1'3

23 8.83729E+02 CM1'3

23 8.83729L+02 CM1'3

23 8.83729E+02 CM1'3

2+ 8.837296* 02 CM**3

23 8.837298+02 CM-'3

23 6.83729E202 CM143

23 8.83729E4 02 CM1'3

5.41915E+04 CM*'3
212 1.22831E+04 CM1*3

3.52568E+04 CM1'3
212 2.'79658E+03 CM143

3.52568E+04 CMN*3

0

434

435

436

440

441

3 1

3 1

3 1
2

3 1
2

442 3
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45so

2 212 2.79656F,03 CM+3

3 1 23 6.95620Et04 CM --
2 212 4.5784-1P04 CM4'I:

3 26 5.4981LI)05 CMN"

4 212 1.5 41131+05 CM-,
5 27 9.85650L,0!5 CM,?
6 212 4.282C11-04 CM"?

7 26 4.86201£+05 CM")3

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME MA1S(0

1 4.21328E4 C3'nt 7...7 1 4 04
4.1732511401 CM 3 3. 21i06
3.53418E+Ut CH, 3.5£772E+00
4. IU0811:05 CM: 4.7417!L+06
5.736611E4-U CM 5.7212E-15
6.71907E.EI CM':, 7067IE-]5

12 a.469801+U04 CM 8.4,,431E01
1? 1. 5!.3641+UB CN ' I ].2(,54L+04
14 1.210400+0U CV*3 9. 24401:U02
21 2.47453E104 C I•4%031E+05
22 3.20272F40` CM

21 i.29014E+U5 CM'-? I.2F-78E102
26 1.498111-05 CM "?3 6.2 -7O06E'06
27 7.N56523E'5 CM 3 7.64216E-11
28 4.89205UE-0 CI4'3 4.88 6OE-'-
29 1.0323D0iU4 CMN3 4.062262+04
210 1.94009E.+03 CM'.3 1.514292E+04
211 1.615290E+02 CMW_3 1.27124E+03
212 2.65830E+05 CM*"3 2.10537E+06
215 1.96525E004 CM* 3 5.31009E+04

BIASING INFORMATION

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

........ 0 1O'S WERE USED IN KENO-V BEFORE TRACKING ........

......... 0.02467 MINUTES WERE USED PROCESSING DATA. ....

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE- 1.50079E-02

START TYPE 0 WAS USED.

THE NEUTRONS WERE STARTED WITH A FLAT DISTRIBUTION IN A CUBOID DEFINED BY:
+X= 4.9822!E+01 -X=-4.98221E.01 +Y= 4.98221E+01 -Y=-4.9U221E+S1 +Z= 2.30870E102 -Z=-2.21300E+52

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNED OFF

0.66433 MINUTES WERE REOUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.68267 MINUTES.
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TRIGA - PREFP FLOOD CANISTER

GENERATION
GENERATION K-EFFECTIVE

8EO MESSAGE NUMB!R K0 6.-! 2
l .375311-01

KENO MESSAGE NUMBER K1-]2
2 f.527741'-01
3 l.40221E-0B

.77775-01

*,f223211-01
7 &.841271-0]

F.48 25 '-01

ý E,. 56f GEE -01
1 G U.10 ýO5-1 1 I
i1 E .4112FF.-B
12 6.19244E- 01
13" 8.4[t7"E-01
14 71 2 -0
is, E:.454441-01

I( 7.734 CE-O0

'i.372106 -01

'.4R489E-01
21 6•.(O98-0001
22 8.28 212E-01
23 8.436488-01
24 F.996+9E-01

&.14114 -01
2f 8.5750?E-01

7 785•7E-01
28 5017-01

5 l3 4, -1 0 1. 06.5('34 1 -01
E1.3 1,83 ]-01
] 6871 28-01

32; 6.41O28E-Il

63 ..96021E-01
34 R.15R231-01
35 7. c728;E-01
36 9.30841E-21
37 8 .230.7E-0
38 1.262S2E-01
39 8.42836E-0]
40 t.29217E-01
41 8.120121-02
42 7.91773E-01
43 7.EON3lE-11

44 8.R1350F-0F
45 8. 7040 -01
46 8.8649?.-0i
47 a .R581 - 0'
48 8.038661-01
49 6S260''!-0'
50 8.3362.E-01
5i 8.3(012E-_0
52 8 4363IE-01
53 6.41.469 - 01
54 8.066100-01
55 I.5 3!E 0'

56 8.5638EE-01
57 8.56692E-11
58 8.08883E-01
59 8.568661-01
60 8.14106(-01
61 7.76144E-01
62 8.096391:-01
63 8.17719K-01
64 8.20194E-01
65 0.51247E-11
86 8.74295E-01
67 8.51067E-01
68 8.137838-02
69 8.425321-01
70 8.28592E-01
71 8.030591-01

72 8.25102E-01
73 0.20186E-01
74 8.50376E-01
75 8.36810E-01
76 8 6.55302E-01
77 8.448921-01
78 9.18109E-01
79 8.45898E-01
80 8.66703E-0i
82 9.1800058-0
82 8.75745E-51
83 7.87991E-01
84 8.464071E-01
85 8.41778E-0!
86 8.30200E-0I
87 8.081881-01
88 8.08280E-01
89 8.60229E-01
9S 8.58676E-01
9I 8.941741-01
92 8.29862E-01
93 8.82677E-01
94 8.51230E-01
95 8.931581-01

NAC International

ELAP1ED TIME
MINUTES

WARNING .... ONLY
6. 98ý3* 3E-01.

WARNING2 ... ONLY

7.2t&33K-01
7 E4-101: 0
7 500E 01
7.651(7E-01
7.7+02008-0

E.191078-01
E1.3`E-33F-31
±.40103E-01

63 !E7E-01
1(47'0 E-01

3.89(17 -01
0`50S0E-03

'.11 313801317E-01

9.837338-01

C,79560(-01
ý .11323E-00

I.00417E100
5.0 17631±00
1],1306:7E+00

1.544-0E+00
1.0573-3+00
I.07100E+00
1.084 71+00
1.598501:00
1.111331*00
1.123172+00
1.13783K1±00
1.150671+00
1.163501.00
a 177171+00
1.190001+00
1.20283E100
1.215671+00
I-22933E100
I.242171+00
1.25500E100
1. 2 68 67E+00
1,.8150E+00
1.294338+00
1.3071.E 00
1.32000E+00
1.233367E,00

.34 65 01±00

1.359331E00
1.371171+00

1.385031-*1
1.3988871±00
1.412111' 00

1.424331+00
1.438001E00
5.451831+00
1.464867+00
1.47833E+00
I..49117E+00
1.50483E400
1.159501+00
1.533331+00

i.547001E00
I.560671±00
i.574506+00
1.588171400
2..601001+00
1.613831+00
1.628501+00
1.64217E+00
1.656001400
1.669871+00
1.684336+00
1.69800E+00
1.712671+00
1..724671+00
1.73733E+00
1.751171+00
1.764006±0a
1.77683E+00
1.790501.00
1.80333±+00
1.861671+00
1.829831+00
1,842678+00
1.85150E+00
1.869171 00
1.882001±00
1.89483E+00
1.907671±00
1.92050E+00
1.933331+00
1.947001+00

AVERAGE
K-EF1!!CTIVN

442 INDEPENDENT

100l000E 00.

488 INDEPENDENT
1 .0010OE 00
8. 40 1]-01

8.•592!;E011

|/{ • -11

I 6041E-01

•.47801
.218-01

4.•4591-01
6.4+j•48-01

6.510302-01
E .50101E-01
8.44947F-01
S.4-886E-01

6.4 '493F-01

b. 409'!:- 016 4601 1-01

E. 4192E-01

1.446431-01
1.44, 9E-051
1.47'99E-01
E.4 1615E-0!
8ý.4635ý8-O1
E.44547E-01
1.458922-01
6.41311E-01
8.48226F-01
0.412551-51

E.46 118-01
.5-6371E-01

F.49F93E-01
I 486039-01

.4 5)71E-01

. 4 13 1-01
1. 4 071E-01
1.446548-00

1.4.8172-01
8. 45161-01
H.427108-01
6.40496E-01

. 413454-01
8.43711E-01
1.427231-01
,.42965E-01

E.42605E-01
6.42"376F-01
0.421386-01
8.42160E-01
8.42.54E-01
8.41470E-01
0.4:17791-0c
8.420501-01
8.42316E-01
8.417191-01
8.41905E-01
8.41504E-01
0.403961-01
8.398841-01
8.39520E-01
8.392001-01
8.294000-Ol

8.39945E-01
8.40161-01
0.397171-01
8.397591-01

8.395951-01
8.390651-01
8.38866E-01
8.38715E-01
8.38877E-01
8.38849E-01
8.39071E-01
8.39149E-01
8.40188E-01
8.40262E-01
8.406011-01
8 . 42580-1-2
8.42008E-05
8.41341E-01
8.41403E-01
8.41407E-01
8.41274E-05
8.40885E-01
8.405051-01
8.40732E-01
8.409368-01
8.41534E-0I
8.414058-01
8.410858-01
8.4,9608-01
8.4ý251E-01

AVG K-EFF MATRIX
DEVIATION K-EFFECTIVE

FISSION POINTS WERE GENERATED
0.00000E*00 0.0000080OO

FISSION POINTS WERE GENERATED

MATRIX K-EFF
DEVIATION

OI.0000E+OO

0.000OE+00 0.00000E O0 0.000OOE+00
0.0)02+1±00

9194-E 03!.875-02

7.749410-0S
77. 1 03E-03'.3780cE-03

.7 41 0-0

f 01CF10-

07E12589-02

L.IF574-E-03

8.746280-03

7.73e5E-Q03
.6441,6E-03

6.405068-03

1•1 E-03
80E-03

L '9.1. 5

0.542ý 0E-0
0.2971-03

4911O'1E-01

4 6tE3.U1- 0;

4.q9'05IE-0O

442-0'
1.08560E-10

4.16781-0

(.] 1 E-03

4,54F68.-03

4.565099F-03

4.29101E-03
4.81(18E-03

4.91F0

5.0137136-0

4.962-2 18. 13

4.94024.0-

11.14012 -ý

4.850E-1.03

4.30870E-03
3.93454E-03

4.027281-03
3.92042 8E-03
4.03-27E-03
4.806681-03

4.036781-03

3.97183E-03
3.953594-03

4.022811E-03

3.308821-03
3.312411-03
3.8076•1-03
3.317322E-3
3.8,001E-03
3. 705 99E-03
3.719807-03
3.634081-03

3. 5 90221-03
3.352049-03
3.509915E-03

3.4597618-03

3.412017-03

3.-37306E-0,3
3.3209'1-03
3.745009-03

3.43444E-03

3.40782E-03
3.3961?E-03
3.337912-03
3.454918-03
3.297651-03
3.42584E-03

3.327836-03
3.327931-03

3.29001E-03

3.257396-03

3.20530E-03
3.238081-03

0.000001±00
0. 00000'1±00
0.00000E.00
0.000001E00
O.00OOOE, 00
O.O00OOE*00
O.OO000+oo

O.OOO00E, 000.00000F,00
0.000001, 00

0.OOO00E ,O00.00000E+00
0.000000E+0
O.OOO0OE+0 0
0.OOOOE+00
O.O0OOO1+00
O.O000OE+00
0.0000012+00

O.OOQ0OOEO000.00000E+00
0.000008+00

O.OOO00E+0O
0. 00 00 01+00

0.00000E0OO
O.000OOE+OO
O.OOOOOE00

OOOgOOEOO
0.100000E+00
O.O00000E0O

O.OO0OOE+O0
0. 000001±00
O.0O0OO5+0O
0.000001+00

O.OOOOOE+O0
0.O000E+0O
0.00000E+00
0.000000E+00
0.00000O±00

0.O0 0 00+ OO

0.000001+00

OOOO00E+00

O.OOO0OEO÷O0

0.100900100

0.00000E+00
0.0O000E+00
0.0OOOOE100
O.00000.E00

0.00OOOE00
O.OOOOOF80O
0.00000E+00
O.009004O0O
0.0OO0E000
O.000001E00

0.000001800

O.OOOOOE+ 00
0.OO000E+00
0.000OOE+0
0.O00OOE100

0.00000E+00
0.OOOOOE00
0.00000E+00
0.OOOE00
0.O10OOE+00
O.00001OE00
O.O00000100

O,00000E+00

0.OOOOOE00
0.O0000+E00

0. 000001*00

0.O0000E100
0.OOOOOE00
0.00000E100
0.00000E100
0.00000E+00
0,O00080E010

O.OOOO + 00
0.OOOOE+000

8.OOOOOE+O0
0.000001±00

O.O00OOE+00
O.O00OOE+00
0.O000OOE 00
0.000001E00
0.010001± +000.0000OE+00
0.00000c±000.000001+00
0.080010100
0.00000E100

0.OOOOOE+00
O.OOOOOEDo0
0 . 0000 01,,+ 00

0.000001:00
O.OOOOOE+00
0.00000F6 00
0.000512± +00
O.O0O0OE+OO
0.00500O. 00
O.OOOOOE+00
O.0OOOE+00

0.000OOE100

0.000OO+100
O0.00000E+00
0.000001±00
0. 0 0 00 1÷00
0. 000 001+00
O.000OOE+00
0.00000E+O0

0.000001± 000. 000001+00
0.000001±00
0.000 00 01* 00
0.00000E+00
0.000001+00
0.00000E+00
0. 00000+00
0.00000E100
0.000001E±00

0.00000E±00
0.000001+000.OOOOE1+O0
0.000001±00
0.000001+00
0.000001+00
0.005OO2+00
0.00000E+00
0.000001.00
0.00000E+00
0.00000+E00

0. 000001*400
0. 000001+ 00
0.00000E+00
0 .00001± SO00.00000E+00
O.00000E+00O.O0000E+O0

0.00000E±00

0.00000E+00
O.01OOE100

0.00000E±00
0. 000001E 00

0.000001+00

0. 00001+00
0.00000E+00
0.000001-00
0.00000±E00

0.00000F+00
0.00000E+00

0.O00080E+000.00000E+00

0.000001+000. 000000+ 00
0.000001±00
0.00000E+O0
0.O00100E00
0.000001+00
0.00000E+00
0.O0000±E00
O.00000E+O0
0.000001E÷00
0.00000E+00
0.000001+00
0.00000E+00
0. 00000E00
0. 00 000E 00
0.00000±E00

0. 00 00 01±000.00000E+00
0.00000E+00
0.00O00E+00
0.00000E+ 00
0.00000E+O0
0.00001E*00
0.00000E+00
0O.00 000E 00

O.O0000EO00
0. 0000011+00
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06 7.901541-01 1 'F,00 3£400 8.0 41 95' -01 3. 0 2 02- 00 00000E+00 0.000000÷00
19 E.301101-01 1.071700 4.4?,01-0 1 4 -03 0.00000++00 0.0000000400

F7 1.01471-01 1 . 973+00 [t74 4F 2- 0 0 00000± -0 0.00000O.00
0 8.. 007-01 G 0017÷ 3000 : 4'1 ] I-0i . F2 0' 0. O00000Eý00 0.000000*00

110 . 5F42a721-01 . 0 0 200*00 6. 4I 0,e 0. 0001*00+O0 0.00000F+00
101 2.23(141-01 0 0"013, .00 E. 4 1E -01 .CF. 0.0000E+00 O.D0000O000
102 1.4009C-01 0, 0100 04 - 1 ' 0.000001400 0.00000i.+00
103 1.5*00I1-00 F02 0 171E00 F 409-1 -03 £. 202E-0 0,8000001+00 0.000001,00
304 7,794509- 01 O (00OE+00 t,03ý 7Y-0I 2i. 04. '' -0 O 00001±00 0.000000+00
105 8. 0 3 EE +1 01 20.1 0 ,800 > 00 3 023'•;31F 0 0. 000001:,00 0.000001+00
00 E. 19695F-01 0 . 089±3F 00 -0 0. 000009+00 o0. ooOOoo0O0

107 .0-942- 01 2.102870300 F. 945(-1.-0F 1 03-030 0 000001+00 0.000001+00
108 F .629709.0 ,i 2.110 00 f,8 3967-01 ,170 0E-0• 0. 000001+00 0.000001+00
107 E ,5710 01 0.F..+00 F 411 01;7-0 3.7004-00. O.00001QO0 0.000001+00
010 804(08E1- 01 .1 41171+00 .)0170] 01 141500-01 0 000001+00 0.000001+00

.01-1 0 1 3F+00 . 4012;-0F C. 0.00000E+00 0.000001.00
F12 EA 00 1£50E+00 F.40 ciK00G OE-0 9f290- 0.000001+00 0.00000E+00

113 E.19779-S01 2.10133E,00 . 401929-01 ((2E-0 000000+00 0.,0000.00
0I E.0(79]E-01 2, '1017000 E .- 1840-01 3 .0010F-0' 0.000001+00 0.00000.+00

115 E.0,3+01-01 2. (±0,31+00 F SEEO O.00 00001.00 0.000001E00
1] f .0.7170C-01 0.22;01E+00 1.3s;0'E-0! .031-0 0.000001+00 0.000001*00

.0003F-01 2.0 .00 . 3179HE-01 0361 '0. 0. 000001+00 0.000000.00195701-01 0100100 0.19425901 050171 0 0.0000000 0.000001+00
139 . 44201E-01 2.2*4c7+F00 0 946 07-0101 0.000001-00 0.000001700

F7 .96309-01 £.7'50F'±00 F.2004? -01 0±00 F 0'•0 0.000001+00 0.000001+008442000-01 ±1F7F+00 90 .-0F7 0027-0 0.000001*00 0.00000E+00
22 .400001-01 2.304001.00 F.9149-01 0* 2 1702 E~0• 0 000001400 0.000001*00
13 .717051-01 2.±00030÷00 0 .'94'190 O "0.969490O 0.000001±00 0.O000000+00
3;• 8000040-00 •. 3((7000 0£.9090 .99E030 0.O000000.00 0.0000011±0011 .32091-01 -3'0 00 034-01 1 . 000 0.000001*00 0.000001+00

1 00511-01 2a''71 +00 c.4475 Oi .91±41 0± 0.000001.00 0.000001`00
.30050(-01 2.3003±OO 000.0171E-00 2. 9077;1-03 0.000800000 0.000001.00

-8 E2011-01 2.23071.00 0.±07 -01 0 .0701 03 0 .000000+00 0.00000±+00
23 8.34422-01 2.9"5000100 E1 .071 -01 2.59110E-O 0.000000+00 0.000001+00

.0 0 '47020E-01 2.430230E00 0.0702(E-01 2.033131 0+ 000000100 0.000001+00
13 953479-00 2.42!4001.00 E, '42>F- 0F 2.030041-0E 0.000001±00 0.0000E000
12( 0.055060-01 2.42503700 0 E 0.EE4'-01 2.917'14-03 0.000001+00 0.00000E+00
I-- 32,031-01 2.4,050E+00 2F 731 -01 0 2.7965-0 30 0.00000.+00 0.O00001.00

.32221-01 2.63231+00 01-DI 277500-02 0.00000,+00 0.00000L+00
.43421-01 2.47700F+00 .39-75-00 2.751101-03 0.000001+00 0.000001±00

03 .72561-01 2.409030±00 0. '0 £01-0 2.742031 01 0 000001+00 0.O0000÷01O0In &.392E-01 2.103071.00 1.01600901 2.726(20 0 0000001O0 0.000007+00
72112E-01 2.917331.00 0.300F4F-00 2.717(3- 0± 0.000001±00 0.00000E+00

30 E.77201F-01 2.130001700 0.2"'041-01 2.E1223E- 0 0 000001+00 0.00000E+00
040 0.212431-01 2.143001+00 8. 91<41-00 2.0.95030-02 0.000001±00 0.000000±00041 0.24518/-01 2.254007 00 b.0 1 01 2.678234-02 0.000000+00 0.000000.00
042 0.423631-01 2.170050+00 0u. -141-01 2.E59120-02 0.00000,+00 0.00000E÷00
043 7.970031-01 2.103231.00 F. 0(1iE-01 2.006430-02 0.00000E+00 0.000000+00
144 0.766771-01 2.1>96171±00 1 F19201-00 2.510251-03 0.000001-iOO 0.000001*00141 8.320201-01 2.406313100 0.201011-01 2.023091-02 0.00000±+00 0.000001+00

140 0.179469-01 2.2217100 7. 00 2.118780-03 0.000009100 0.000001.00

14. 8.3192h79-f1 2.9362f)01+00 0.$II47'3301 .. E70402.-02 0.000000+00 0.OOOOOF+00047 8.192(26-01 2.43033±E00 . 70( 1 2.704223-03 0.00000E+00 0.000001+00
140 7 .223030-00 2.140330900 8F. 4071- 01 2.871-52-03 O.000001E00 0.00000E+00

02.73E-0 27031*F00 0.3852.1070-03 0.00000E+00 0.000001+00
15 7,44517-01 27989031.00 0.292011-00 2.5"0354-03 .200000EOO0 0.00000E±00
15 ! 1.24519)1-31 2.523301900 0.380147-01 2.) 20120-03 0.00000E10 1.000009*00
.17 0.204291-01 2.714001000 8.-C9341-00 2.154491-03 0.O00000+00 1.00000.+00

0 50 1.094009-01 2.770.303.100 0.3093411-00 2,1301890-03 0.O000100,00 0.000001±00

109 8.9N135E-01 2.701001.00 E.2930t0-01 2.17410-03 0.000000'00 0.000000+00
000 0:.745010-00 2.F0350300 0.3!9010-01 2.367921-03 0.00000.+00 0.00000000
141 8,429803-00 2.070*50+00 L.39741E-01 2.152946-02 0.000001+00 0.00000E+00
102 8.479190-01 2.128339000 f.398941-01 2.12649E-03 0.000001±00 0.000000+00
003 8.5•3456-01 2.042230*00 0.39770N-01 2.540C9-03 0.000001,00 0.00000E+00
104 0.729191-00 2.8;3'317+00 0.397E-07 1 0.023209-03 0.000000*00 0.0000O0+00
161 7.9416E0-01 2.009073100 E.39617'-01 2.470189-03 0.000001±00 0.00OOOE,00
100 0.47590-0 23 2.27 .3902500 2.5C4172-03 0.00000+D00 0.000000.00
117 8.453342-O 2.962331.300 0,3900-00 2.490880-03 0.000001.00 0.000000900

408 8.295379-01 2.000015700 0.397027-01 2.4822B9-03 0,000100100 0.00000E400
109 80.]9000-01 2.82.200300 0.398090-01 2.447190-03 0.00000O.00 0.00000.E00
060 7.46756(-01 2.30047E100 F.393410-01 2.4'5422-03 0.000009+000 .000000+00
171 8.0490071-0 2.580633100 8.39162E-01 2.403793-03 0.000001±00 0.000000±00
172 F4301031-01 2.904170E00 80391872-01 2.423519-03 0.000001+00 0.0D0000900
073 8.260710-01 20.977910 0.390U11-01 2.410918-03 0.000001±00 0.00000E+00
174 7.619109-01 2.920367+00 8.383241-01 2.423069-03 0.O00000E00 0.00000E000
17 8.197711-01 32.90331E00 8.391621-01 2.427530-03 0.000001.00 0.00000OE00
070 8.2006-01 3.010170*00 0.3841-01 2.3069-03 0.000006100 0.000005900
177 0.109004-01 3.073830*00 0.339020-01 2.391092-03 0.00000E00 0.0000009+00
717 84749-01-O] 3.0437100 8.383914-01 2.'38394-03 0.00000EG00 0.000009+00
759 .07,41E-00 3.05750•.00 8.380493-01 2.372039-03 0.000000+00 0.000001.00

180 0.75409E-01 3.019170 00 8.38;))0-01 2.358201-03 0.00000E+00 0.00000E±00
17 0 .7078401-01 3.003013E00 8.389312-01 2.320793-03 0.000001.00 0.00000E+00
102 8,464831-01 3.089650E00 8.383649-02 2.373692-03 O.00000OE00 0.000000.00
168 8.712609-01 3.113309*00 0.380920-01 2.34072E-03 0.000001*00 0.000000900
104 8.534E92-01 3.20217±E00 8.397035-00 2.336090-03 0.000001400 0.000700+00
181 8.814901-00 3.039081700 8.385970-01 2.363629-03 0.00000E+O0 0.000000.00
180 8.I2534E-01 3.865970*00 8.389489-01 2.340729-03 0.000001.00 0.00000E+00
187 8.36033E-01 3.11030.E00 8.38954E-01 2.34640"/-03 0.000001.00 0.000000*00
188 8.46072L-01 3.176330.80 8.387680-01 2.302488-03 0.000001*00 0.000000+00
189 8.487509-01 3.190170+00 8.388702-01 2.332590-03 O.00000E 00 0.00000±E00
(90 6.60968E-01 3.22053E+00 0.39809E-00 2.281308-03 0.000000±00 0.000001.00

070 0.414059-01 3.26107E+00 8.389084-01 2.245896-03 0.00000E 00 0.0000O0100
192 8.00402E-01 3.23133E400 0.380192-00 2.028379-03 0. 08000000 0.000009+00

172 8.406162E:-0 I 3.196137900 8.8269 70-0 1 2. 42356F.-03 O.O00DOE+O00 0.00000E+,00
170 9.,D15631-O I 3.2058394 00 8,3659004-01 2.2841509E-03 &0.00080£÷400 0O000009400
171 7.810922-01 2.9250E7900 8. 38 687E-81 2,423693E-03 0 .000OEý0090 O.00000E+00
192 9.10861 - 01 3.00313E900 8.38557E-01 2.4253E6-03 0.000009•00 0.OOE000090

193 0.55780E-01 3.244017E00 8.390998-01 2.270309-03 0.00000E+00 0.000000±00
19 8.108280E-01 3.200000E00 0.388994-01 2.230980-03 0.00000F.00 0.000001.00
,19 8.397105-01 ..270831000 8.389946-01 2.24923Q-03 0.00000-.00 0.00000E*00
090 8.381570-01 3.282070+00 8.39190E-01 2.246709-03 0.000000+00 0.00000E,00
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2 97
198
199
200
202
202

203

8.45148E-01
8.57(790-01
8.34012E-01
8.440120-01
8.40096E-01
a.722830-01
8.29001-01i

2.295100+00
t.308233+00
--Z21' 7E4 O

`.3400'00
3.346C7E+00
3.35900E+00
3.37223E+00

8,29200-01
8:30+200-01
8.30:2570-0!

8.3-5239-01

6. c447"E-01
8.204.270-00

2.235080-03
2.22501E-03
2.214(00E-03
2.203-7V-03
2.29248E:-03
2.18771E-03
2.17738F-03

0.000000+01
0.000000E+00
0.00000E000
0.00000E 00
0.O00000E000
0.050000E±00

O.00000±F00
0,00000F+00
0. 000000+00
0. 000000+00
0.O000001+00
0.00000c,00
0.00000E1200

0
KENO MESSAGE NUMBER K5-123 EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.
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TRIGA - PRF,. FLOOD CANISTER

LIFETIME = 5.96130E-05 1 OR - 3.374322-07 GENERATION TIME = 2.844000-05 1 OR - 1.23308E-07
NU BAR = 2.420812400 4 OR - 1.76618E-05 AVERAGE FISSION GROUP = 2.23764E+01 , OR - 1.22941E-02

ENERGY(EVI OF THE AVERAGE LETHARGY CAUSING FTSrION = 1.31694E-01 , OR - 1.11900E-03

NO. OP INITIAL
GENERATIONS AVERAGE

SKIPPED K-EFFECTIVE
6R7 PER CENT

DEVIATION CONFIDENCE INTERVAL

32

0

10

01
12

17
22
27
.2
37
42
47
-2
1"7
12
(7
72
77
82
07
02
97

i02
107
112
117
122
127
132
137
142
147
152
1 57
162
1 07

172
i 77
182
187
192
197

0.?.394
0.-39*24

0. 89iý tEE
0. 1,9O .

0. F 8 ,

0
0 . E [F9

0 .

0. 1,02

0. S 8 c.

0

0. E, , .9

0 .400

O.(4000

0. 846410

0.142122

0. E4080

0.07902
0.123255

0.4 0E92

0. E 074 0

0.24791

0.;4092

0. 4110

0.4 405
0.0!414

0. 18405
0.E39852
0.F8403
(.,B4096
0.847108
0.84791
0,84]641

0). 94096

0 .84653

OR 0.00219
+ OR 0.00 19
SOR- 0,00219

OR - 0.00220
OR - 0.0021
OR - 0.00222

- OR - 0,00ý23
OR - 0.00224
OR - 0.00225

4 OR - 0.00;26
+ OR - 0.00128
* OP - 0.002-4
+ OR - 0.00Z47
+ OR 0.00 H8
4-OR 0.002
* OR 0.00243
+ OR 0.00244

OR 0.00;-1
* OR 0 002S8
" OR 0.002cl
* OR 0.00228

OR 0.00276
POR- 0.0020K

* OR 0.002E0
* OR - 0.00208
+ OR - 0.00204
+ OR - 0.00292

OR - 0.00-02
÷ OR - 0.00200
+ OR - 0.00304
* OR - 0.00-0E
* OR - 0.00204
* OR - 0.00225
* OR - 0.00329
4 OR - 0.00221
+ OR - 0.00320
- OR - 0.003,7
4 OR - 0.00396
" OR - 0.00417
" OR - 0.00429

OR - 0.00482
+ OR - 0.00484
+ OR - 0.00474
+ OR - 0.00492
+ OR - 0.00-32
4 OR - 0.00535
+ OR - 0.00644

0.03721 TO 0.40063
0 - T70 o T 0.(4143
0ýE0L0E TO 0.4124
0 f 2, TO O,4118
0.0 00' TO 0.64106
0, 2 0 TO 0. 4100
0.R0 4( TO 0.84092
00.8(10 TO 0,24107
0.2 ff7 TO 0.14107
0.E16 TO 0,04118
0. .6 TO 0. 4121
0.0 ' '-TO0 0.4021
0,0 0., TO 0.84109
0. 0542 To 0.?4038
0.c10 7'- TO 0..4052
004.,'£ TO 0.04122
0. 0. TO 0.84094
0. 02 To 0.04106
0 .2 79 TO 0 04095
0. U-F 00 TO 0.04187
0.El '45 TO 0. 4181
0.•1 70 TO 0.84252
0 .P E 0 T0 0.f4249
0 P,095 TO 0.24056
0Q.9551 TO 0.P4127
0() 49, TO 0.84080
0.P 301 TO 0.K3966
0. &0 00 TO 0. 4014
0, 0 4f TO 0 084238
0.02520 TO 0.84137
O0. 2TO 0.84203
0. TO 0 .84303
0 . E 14 TO 0. 4265
0.67504 TO 0,24433
8.837409 TO 0.84471
0.80670 TO 0.04438
1,02762 TO 0.84561
0.32819 TO 0.04612
0,8363, TO 0.04467
0.03422 TO 0.24281
0.03362 TO 0.84327
0.13061 TO 0.84580
0.04234 TO 0.85182
0.84299 TO 0.85283
0.84329 TO 0.85393
0.84161 TO 0.85231
0.84009 TO 0.85296

95 PER CENT
CONFIDENCE INTERVAL

0 ,3507 TO .&4-02
004.2 6 TO 0.1.42t2
0 42 TO TO 00•4243

0.'47 TO0 0.4 38

0C.F.443 TO 0,4 ,27
0. 4"4 TO .2`422
U 3 TO 0. 4 11
0. G436 TO 0.4 3.0
0. 4- 2 To0 0.4732
0,03441 TO 0.04`44
0.8:2437 TO 0.-0449
0.2 49 TO 0 .4-95
0,E93299 TO Q.E4 346
,304 TO 0.40

0,-23i7 TC5 0,04290
02 632,2 TI, 0 •4 '
0,8 _(3 TO 00.4 37
0,t3`52 TO 0.44- 57
0.07321 TO 0.04 52
0.,4 0 4 TI 0.04448
0, U3 37') TO 0. 4449
0 .34 24 TO 0.F4527
0.E1390 TO 0.04535
0-F2214 TO 0.84336
0..-3 TO 0.P4414
0.03197 TO 0.64374
O. 0028 TO 0.04258
0.F107 TO 0.14317
0, 4354 TO 0.04533
0.E22-3 TO 0.04441

K.8226 TO 0.04509
0. 02331 TO 0.04617
0,0 309 TO 0.,4690
0.0:4415 TO 0.-4772
0.03380 TO 0.04831
0.83297 TO 0.04818
0.02309 TO 0.04958
0.03423 TO 0.50000
1.03221 TO 0.04083
0.242992 TO 0.04709
0.02279 TO 0.44809
0.83129 TO 0.,5063
0.83760 TO 0.15657
0.03807 TO 0.05775
0.b3719 TO 0.25924
0.83626 TO 0.85766
0.83366 TO 0.85940

99 PER CENT NUMBER OF
CONFIDENCE INTERVAL HISTORIES

0.8-288f TO 0.04001
0.E0267 To 0.04581
0.3247 TO 0.04142
0.8,-37 TO 0. 4'-9
0Q.2Z22 TO 0.04148
0J.221; TO 04J144
0.82,00 TO 0.04518
0. E212 TO 0.6451,4
D ,820, TO 0.2F4;
0.J 022, TO 0.E4570
0.220S; TO 0.04577
0. 182 TO 0.84589
0.tK162 TO 4.E4502
0,2 060 70 0.044'.4
0.E090 TO 0."4529
0 0.8022TO 0.0450V
0-3 II9 TO 0.04510
0 2-101 T0 0.04608
0. 3063 TO 0.04610
0. 144 TO 0.P4708
0. I :,0 TO 0.04717
0.32141 TO 0.04803
0, 3'04 TO 0.[4822
0 92[34 TO 0.844617
0.62971 TO 0.04704
0.42002 TO 0.04669
0.42792 TO 0.84510
0.02805, TO 0.84619
0.8-054 TO 0.04828
0.02910 TO 0.E4"740
0.02981 TO 00,4815
1.22047 TO .04921
0.22062 TO 0.05015
0.J2072 TO 0.85111
0.8`02E TO 0.51092
0.02917 TO 0.45198
0.02972 70 0.85316
0.83027 TO 0.85404
0.02800 TO 0.E5300
0.42566 TO 2.05128
2.42397 TO 0.00291
0.42645 TO 0.E5547
0.03286 TO 0.06130
0.03315 TO 0.82607
0.,3266 TO 0.86456
0.03091 TO 0.86301
0.82722 TO 0.8C583

i00000
-9E00

q8100902000

97-00
97000
9E500
92000

5200

92000
80500
08000

7ý 550040000

70100
72000
70100
28.100
55100

53000
00100

482400
51500
53000

40500
43800
43000
40500
328100
25100
23000

20100
28000

12500
03000
120500

8000
15500
3000
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TRIGA - PREF. FLOOD CANISTER

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RUN.
THE LINE REPRESENTS KEFF - .8394 OR - 1.0022 WHICH OCCURS FOR 203 GENERATIONS RUN.

0.8381 0.8593 0.8802
I------------------------- I-------------I ----------------- i----------
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TRIGA - PREF. FLOOD CANISTER

PLOT OF AVERAGE K-EFFECTIVE BY GENPRATION SKIPPED.
THE LINE REPRESENTS K-EFF = 0.8394 + OR - 0.0022 WHICH OCCURS FOR 3 GENERATIONS SKIPPED.

0.83E7 0.8441 8.8514
I--------------------------- ------------------------ ------------------------ I------------------------

2 0

2 I5

I I I

I 4
I I
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I I1
I I I

S I
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I I
25 •I T
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I I

I 0

30 -

I I II
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200
1 i

'1I]GA - PREF. FLOOD CANISTER

GROUP FISSION UNIT REGION FISSIONS PERCENT
RACT 1ON DEOVIATION

1 0.0003 2.73895E-04 4.0673

2 0.0014 1 .19806E-03 1.2504

3 0.0020 .06881E-03 1.1356

4 0.0012 1.03640Z-03 1.3a59

0.0020 1.67448E-03 0.9764

6 0.0032 2.70608E-03 0.8466

7 0.0043 3.59833E-03 0.7624

a 0.0045 3.73819E-03 0.6936

9 0.0060 5.06579E-03 0.6812

10 0.0130 1.09527E-02 0.7204

i] 0.0372 2.28163E-02 0.7072

12 0.0348 2.92515E-02 0.6059

13 0.0332 2.61532E-02 0.5825

14 0.0247 2.07663E-02 0.6049

15 0.0046 3.89927E-0:3 0.0658

16 0.0031 2.B234E-03 1.0355

17 0.0047 3.93622E-03 1.4643

38 0.0061 5.16029E-03 1.3830

19 0.0072 6.04149E-03 1.1357

20 0.02D6 2.40046E-02 0.72G7

21 0.0149 1.24996E-02 1.1105

22 0.0333 2.79547E-02 0.7799

23 0.0999 8.38267E-02 0.4921

24 0.1837 1.54208E-01 0.4465

25 0.1591 1.33560E-01 0.4544

26 0.2107 1.76904E-01 0.4336

27 0.0881 7.39396E-02 0.6404

SYSTEM TOTAL - 0.39443E-01 0.2607

EIAPSED T3ME 3.37233 MINUTES

RANDOM NUMBER= 1A4E60RC504AB

SKIPPING 3 GENERATIONS

ABSORPTIONS PERCENT LEAKAGE PERCENT
DIVIATION DEVIATION

0.33450E-03 2.7746 0.00000E+00 0.0000

3.36609E-03 0.0709 0.00000E÷00 0.0000

1.74259E-03 0.8807 0.00000E+00 0.0000

9.49920E-04 0.9596 0.00000÷+00 0.0000

2.20159F-03 0.7697 0.0000SE+00 0.0000

8.32367E-03 0.6833 0.000000E00 0.0000

1.82469E-02 0.6440 0.0000E+00 0.0000

1.56090E-02 0.6187 0.00000E+00 0.0000

1.68395E-02 0.5936 0.00000E100 0.0000

4.19924E-02 0.0180 0.00000Ei90 0.0000

5.68060E-02 0.5800 0.00000E+00 0.0000

4.76650E-02 0.5639 I.00000E+S0 0.0000

5.60739E-02 0.5881 0.00000E100 0.0000

6.75119E-02 0.5850 0.00000E00 0.0000

3.23231E-02 0.9958 0.00000E+00 0.0000

1.77169E-02 1.1768 0.00000EA00 0.0000

9.80442F-03 1.4171 0.0000E*00 0.0000

9.06051E-03 1.2102 0.00000E+00 0.0000

1.45015E-02 1.2141 0.00000E+00 0.0000

4.5762!E-02 0.8699 0.00000E100 0.0000

1.65394E-02 1.2351 0.000001*00 0.0000

3.18266E-02 0.9733 0.00000E400 1.0D00

8.59767E-02 0.5467 0.00000E-00 0.0000

1.30470E-01 0.4240 0.00000E,00 0.0000

1.016661-01 0.4660 0.00000E+00 0.0000

1.21086E-01 0.4318 0.00000E'00 0.0000

4.53166F-02 0.6511 0.00000E+00 0,0000

1.00122E100 0.0076 0.000OEi901 0.0000
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TRIGA - PREF. FLOOD CANISTER

FREQUENCY FOR GENZRATIONS 4 TO 203 00.7.=:24
0.7"03
0.'O182

O J2
40

0. ýA19
0.c598
0. [.777ý
0. U'95C
0. ý8134

TO 0.7703
TO 0. 7 '2
TO 0. 1f0( I
TO 0.E240
TO 0.0019
TO 0. -98
TO 0.8777
TO 0.8956
TO 0.9134
TO 0.9313

0.7524 TO 0.7703
0.7703 TO 0.7882
0.7882 TO 0.000)
0.0061 TO 0.0240
0.8240 TO 0.0419
0.419 TO 0.F059
0.V598 TO 0.077'7
0.8777 TO 0.8906
0.8956 TO 0.9134
0.9134 TO 0.9313

0.7524 TO 0.7703
0.7703 TO 0.7882
0.7882 TO 0.006]
0.8061 TO 0.8240
0.8240 TO 00.A419
0.8419 TO 0.0858
0.0598 TO 0.0777
0.8'077 TO 0.,956
0.8956 TO 0.9134
C.9134 TO 0.9313

0.7524 TO 0.7703
0.7703 TO 0.7002
0.7882 TO 0.1:062
0.8061 TO 0.0;240
0.0240 TO 0.8409
0.0419 TO 0.0598
0.&598 TO 0.1777
0.1777 TO 0.ý956
0.8956 TO 0.9134
0.9134 10 0.9313

FREQUENCY FOR GENERATIONS 04 TO 203

FREQUENCY FOR GENERATIONS 104 TO 203

FREQUENCY FOR GENERATIONS 104 TO 203

0
CONGRATULATIONS! YOU HAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH KENO V IN 3.37233 MINUTES
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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 AND INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37 )
MODULE CSAS25 WILL BE CALLED

LWT MTR INPUT FOR CASK MODEL - PLATES IN CLOSE & PLATES 8 FULL PITCH
'MIN 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 1 DEN=19.05 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 1.E-20 293.0 END
H20 8 1.E-20 293.0 END
END COMP
SYMMSLABCELL 0.3919 0.075 1 3 0.115 2 END

READ PARAM TBA=5 RUN=YES PLT=NO GEN=803 NPG=1000 END PARAM

READ GEOM

FUEL PLATE CELL UNITS

UNIT 1
COM='MIDDLE FUEL PLATE CELL'
CUBOID 1 1 2P3.3000 2P0.0375 56.7 0.7
CUBOID 2 1 2P3.3000 2P0.0575 57.4 0.0
CUBOID 3 1 2P3.3000 2P0.1959 57.4 0.0
UNIT 2
COM= 'TOP FUEL PLATE CELL'
CUBOID 1 1 2P3.3000 2P0.0375 56.7 0.7
CUBOID 2 1 2P3.3000 2P0.0575 57.4 0.0
CUBOID 3 1 2P3.3000 0.0575 -0.1959 57.4 0.0
UNIT 3
COM='BOTTOM FUEL PLATE CELL'
CUBOID 1 1 2P3.3000 2P0.0375 56.7 0.7
CUBOID 2 1 2P3.3000 2P0.0575 57.4 0.0
CUBOID 3 1 2P3.3000 0.1959 -0.0575 57.4 0.0

UNIT 4
COM= 'SIDE PLATE'
CUBOID 2 1 2P0.2 2P3.75 57.4 0.0

PLATES AT BOTTOM OF BASKET OPENING (
BASKET CENTER ROW ARRAY ELEMENTS

UNIT 10
COM='FUEL PATE ARRAY - PLATES IN 5/16 IN. WEB CENTER'
ARRAY 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
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 12
COM='FUEL ARRAY 20 PLATES IN 5/16 IN. WEB LEFT'
ARRAY 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 PLATE ON RIGHT - TOP STACK'
ARRAY 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 0.3048 5RO.0 1
UNIT 21
COM='FUEL 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 4R0.0 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 -4.3688 0.0
CUBOID 3 1 2P4.3688 2P4.3688 73.152 0.0
HOLE 4 -4.1687 0.0 0.0
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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 -4.3688 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 4R0.0 1

CONSTRUCTION BASKET ROWS

UNIT 40
COM='2 UNIT ARRAY WITH 1/4 IN. PLATE ON TOP AND SIDES'
ARRAY 2 -9.0428 -4.3688 0.0
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 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 0.3048 2R0.0 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 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 -4.3688 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 0.0 15.752
REPLICATE 5 1 2R0.3556 4R0.0 1
UNIT III
COM='FUEL ARRAY 20 PLATES IN 5/16 IN. WEB RIGHT'
ARRAY 1 -3.9686 -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 0.0 15.752
REPLICATE 5 1 2R0.3556 4R0.0 1
UNIT 112
COM='FUEL ARRAY 20 PLATES IN 5/16 IN. WEB LEFT'
ARRAY 1 -2.6314 -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 0.0 15.752
REPLICATE 5 1 2R0.3556 4R0.0 1

BASKET TOP ROW ARRAY ELEMENTS

UNIT 120
COM='FUEL ARRAY WITH HALF OF 1/4 PLATE ON RIGHT - TOP STACK'
ARRAY 1 -2.6314 -4.3688 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 0.0 15.752
REPLICATE 5 1 0.3048 5RO.0 1
UNIT 121
COM='FUEL WITH HALF OF 1/4 IN. PLATE ON LEFT TOP STACK'
ARRAY 1 -3.9686 -4.3688 15.752
CUBOID 3 1 2P4.3688 2P4.3688 73.152 0.0
MOLE 4 -4.1687 0.0 15.752
HOLE 4 4.1687 0.0 15.752
REPLICATE 5 1 0.0 0.3048 4R0.0 1

BASKET BOTTOM ROW ARRAY 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 2P4.3688 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 0.3048 5RO.0 1
UNIT 131
COM='FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON LEFT - BOTTOM STACK'
ARRAY 1 -3.9686 -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 0.0 15.752
REPLICATE 5 1 0.0 0.3048 4R0.0 1

CONSTRUCTION BASKET ROWS
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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 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 2R0.7112 2R0.0 1
UNIT 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 2RS.3048 0.0 0.3048 2R0.0 1

BASKET UNIT

UNIT 150
COM= '7 MTR ELEMENTS IN THE LWT'
CYLINDER 3 1 17.0500 73.152 0.0
HOLE 140 0.0 +9.4489 0.0
HOLE 141 0.0 0.0 0.0
HOLE 142 0.0 -9.4489 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 4P49.8539 73.152 -1.27

CASK LID AND BOTTOM STRUCTURE

UNIT 60
COM='SIMPLIFIED LID STRUCTURE NAC-LWT'
CYLINDER 5 1 36.5188 13.6775 -14.1351
CYLINDER 8 1 49.8539 13.6775 -14.1351
CUBOID 8 1 4P49.8539 13.6775 -14.1351
UNIT 61
COM='SIMPLIFIED CASK BOTTOM STRUCTURE NAC-LWT'
CYLINDER 6 1 26.3525 2P3.81
CYLINDER 5 1 36.6188 +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 AND 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 LID AND BOTTOM

GLOBAL UNIT 70
COM='STACK OF 6 BASKETS IN CASK WITH LID AND BOTTOM'
ARRAY 10 -49.8539 -49.8539 0.0
END GEOM
READ ARRAY

FUEL ELEMENT PLATE ARRAY

ARA=I NUX=1 NUY=23 NUZ=I1 FILL 3 21RI 2 END FILL

ARRAYS OF BASKET OPENINGS (TOP, MIDDLE, BOTTOM)
PLATES AT BOTTOM OF OPENING

ARA=2 NUX=2 NUY=1 NUZ=1 FILL 20 21 END FILL
ARA=3 NUX=3 NUY=I NDZ=1 FILL 12 10 11 END FILL
ARA=4 NUX=2 NUY=1 NUZ=1 FILL 30 31 END FILL

ARRAYS OF BASKET OPENINGS (TOP, MIDDLE, BOTTOM)
PLATES AT TOP OF OPENING

ARA=12 NUX=2 NUY=1 NDZ=1 FILL 120 121 END FILL
ARA=13 NUX=3 NUY=1 NUZ=1 FILL 112 110 111 END FILL
ARA=14 NUX=2 NUY=1 NUZ=1 FILL 130 131 END FILL

ARRAY OF BASKETS WITH LID AND BOTTOM

ARA=10 NUX=I NUY=1 NUZ=10 FILL 61 62 150 50 150 50 150 50 62 60 END FILL
END ARRAY
READ BOUNDS ALL=MIR END BOUNDS
READ PLOT
TTL='X-Y PLOT OF CENTER ELEMENT - FUEL ELEVATION'
SCR=YES PIC=MAT LPI=10
UAX=1.0 VDN=-1.0 NAX=1500
XUL=-5.0 YUL=5.0 ZUL=50.0
XLR=5.0 YLR=-5.0 ZLR=50.0 END
TTL='X-Y PLOT OF BASKET - FUEL ELEVATION'
UAX=1.0 VDN=-I.0 NAX=1500
XUL=-17.0 YUL=17.0 ZUL=50.0
XLR=I7.0 YLR=-17.0 ZLR=50.0 END
TTL= 'X-Y PLOT OF CASK - FUEL ELEVATION'
UAX=1.0 VDN=-1.0 NAX=I500
XUL=-65.0 YUL=65.0 ZUL=50.0
XLR=65.0 YLR=-65.0 ZLR=50.0 END
TTL='Y-Z (X=0) PLOT OF BOTTOM BASKET - CENTER SECTION'
VAX=1.0 WDN=-1.0
XUL=0.0 YUL=-5.0 ZUL=55.0
XLR=0.0 YLR=5.0 ZLR=50.0 END
TTL='Y-Z (X=0) PLOT OF BOTTOM BASKET - CENTER FUEL ELEMENT'
VAX=1.0 WDN=-1.0
XUL=0.0 YUL=-5.0 ZUL=101.1
XLR=0.0 YLR=5.0 ZLR=26.6 END
TTL='Y-Z (X=-2) PLOT OF BOTTOM BASKET'
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VAX=1.0 WDN=-1.0
XUL=-2.0 YUL=-15.0 ZUL=101.1
XLR=-2.0 YLR=15.0 ZLR=26.6 END
TTL='Y-Z (X=-2) PLOT OF CASK - R=17.0-
LPI=5 NAX=1000
VAX=1. 0 WDN=-l .0
XUL=-2 . 0 YUL=-17.0 ZUL=502.0
XLR=-2.0 YLR=l7.0 ZLR=-1.0 END
TTL='Y-Z (X=-2) PLOT OF CASK - R=51.0'
VAX=1.0 WDN=-1.0
XUL=-2.0 YUL=-51.0 ZUL=502.0
XLR=-2.0 YLR=51.0 ZLR=-1.0 END
END PLOT
END DATA

SECONDARY MODULE 000008 HAS BEEN CALLED.

MODULE 000008 IS FINISHED. COMPLETION CODE

SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE

SECONDARY MODULE 000009 HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE

MODULE CSAS25 IS FINISHED. COMPLETION CODE

0. CPU TIME USED

0. CPU TIME USED

0. CPU TIME USED

0. CPU TIME USED

0.61 (SECONDS).

4.83 (SECONDS).

742.04 (SECONDS).

749.95 (SECONDS).
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SSSSSSSSSSS CCCCCCCCCCC AAAAAAAAA LL EEEEEEEEEEEEE PPPPPPPPPPPP
SSSSSSSSSSSSS CCCCCCCCCCCCC AAAAAAAAAAA LL EEEEEEEEEEEEE PPPPPPPPPPPPP
SS SS CC CC AA AA LL EE Pp pp
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SSSSSSSSSSS CCCCCCCCCCC AA AA LLLLLLLLLLLLL 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: 10/12/00

TIME OF EXECUTION: 14:17:32
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'MIN BASKET PLATE - COMMENT CARD REFERS TO NOMINAL PLATE SIZE

'23 PLATES - 18 GRAM 235U PER PLATE

'FUtL SHIFT AXIAL ALTERNATING

956 CM ACTIVE FUEL HEIGHT

'MIN 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
LWT MTR INPUT FOR CASK MODEL - PLATES IN CLOSE & PLATES 6 FULL PIT"H

**' PROBLEM PARAMETERS *

LIB 27GROUPNDF4 LIBRARY
MXX 8 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 URANIUM STANDARD COMPOSITION
MX 1 MIXTURE NO.
VF 0.0363 VOLUME FRACTION
ROTH 19.0500 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 0.2557 VOLUME FRACTION
ROTH 2.7020 SPECIFIED DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

TEMP 293.0 DEG KELVIN
13027 1.00 ATOM/MOLECULE 0

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 0.9982 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
MX 4 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 2.7020 THEORETICAL DENSITY
NEL 1 NO. ELEM9ENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

13027 1.00 ATOM/MOLECULE
END

SC SS304 STANDARD 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

24304 19.000 WT%
25055 2.000 WT%
26304 69.500 WT%
28304 9.500 WT%

END

SC PB STANDARD COMPOSITION
MX 6 MIXTURE NO.
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VF
ROTH
NEL
ICP
TEMP

END

SC H20
MX
VF
ROTH
NEL
ICP
TEMP

END

SC N20
MX
VF
ROTH
NEL
ICP
TEMP

1.0000 VOLUME FRACTION
11.3440 THEORETICAL DENSITY

1 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEC KELVIN
82000 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
7 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
8016 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
8 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
8016 1.00 ATOM/MOLECULE

*-* PROBLEM GEOMETRY -*

CTP SYMMSLABCELL CELL TYPE
PITCH 0.3919 CM CENTER TO CENTER SPACING
FUELOD 0.0750 CM FUEL DIAMETER OR SLAB THICKNESS
MFUEL 1 MIXTURE NO. OF FUEL
MMOD 3 MIXTURE NO. OF MODERATOR
CLADOD 0.1150 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 MTR INPUT FOR CASK MODEL - PLATES IN CLOSE & PLATES @ FULL PITCH *

****"**DATA LIBRARY INFORMATION ***

*** UNIT VOLUME

* NUMBER DATA SET NAME NAME UNIT FUNCTION *

89 G:\scale43\DATAIIB\FT89F001 STANDARD COMPOSITION LIBRARY

82 G:\scale43\DATALIB\FT82F001 CROSS SECTION LIBRARY

11 D:\hjp\23p-18g-as-56h\FTl1F001 SHORT CROSS SECTION LIBRARY

90 D:\hjp\23p-18g-as-56h\FT90F001 INPUT DATA DIRECT ACCESS

-*. STANDARD COMPOSITION LIBRARY DATA *

** * UNIT NUMBER : 89

DATASET NAME : G:\sca1e43\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 LIBRARY DATA

S*" * UNIT NUMBER : 82

DATASET NAME : G:\sca1e43\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 ** ( a
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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: 10/12/00

TIME OF EXECUTION: 14:17:34
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-1Q ARRAY HAS

0Q ARRAY HAS

1Q ARRAY HAS

2Q ARRAY HAS

1 ENTRIES.

4 ENTRIES.

6 ENTRIES.

2 ENTRIES.
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Revision 38
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 8

MS--MIXING TABLE LENGTH 16

IBL--SHIELDED CROSS SECTION EDIT OPTION (0/1--NO/YES) 0

IBR--BONDARENKO FACTOR EDIT OPTION (0/1--NO/YES) 0

ISSOPT--DANCOFF FACTOR OPTION 0

CONVERGENCE CRITERION 1.0000GE-03

GEOMETRY CORRECTION FACTOR FOR WIGNER RATIONAL APPROXIMATION 1.000E+00

3Q ARRAY HAS 16 ENTRIES.

4Q ARRAY HAS 16 ENTRIES.

5Q ARRAY HAS 16 ENTRIES.

6Q ARRAY HAS 8 ENTRIES.

7Q ARRAY HAS 8 ENTRIES.

8Q ARRAY HAS 8 ENTRIES.

9Q ARRAY HAS 8 ENTRIES.

10Q ARRAY HAS 16 ENTRIES.

11Q ARRAY HAS 8 ENTRIES.

MIXING TABLE

ENTRY MIXTURE ISOTOPE NUMBER DENSITY HEW IDENTIFIER
1 1 92235 1.66361E-03 1092235
2 1 92238 1.04847E-04 1092238
3 1 13027 1.54180E-02 1013027
4 2 13027 6.03066E-02 2013027
5 4 13027 6.03066E-02 4013027
6 3 1001 6.67692E-02 3001001
7 7 1001 6.67692E-22 7001001 K,
8 8 1001 6.67692E-22 8001001
9 3 8016 3.33846E-02 3008016

10 7 8016 3.33846E-22 7008016
11 8 8016 3.33846E-22 8008016
12 5 24304 1.74286E-02 5024304
13 5 25055 1.73633E-03 5025055
14 5 26304 5.93579E-02 5026304
15 5 28304 7.72070E-03 5028304
16 6 82000 3.29690E-02 6082000

GEOMETRY AND MATERIAL DESCRIPTION

ZONE MIXTURE OUTER DIMENSION TEMPERATURE EXTRA XS TYPE (0/1--FUEL/MOD)
1 1 3.75000E-02 2.93000E-02 2.62093E+00 0
2 2 5.75000E-02 2.93000E+02 0.00000E+00 0
3 3 1.95950E-01 2.93000E+02 0.00000E+00 0
4 4 5.19595E+00 2.93000E+02 0.OOOOE+00 0
5 5 1.01959E+01 2.93000E+02 0.OOOOE+00 0
6 6 1.51959E+01 2.93000E+02 0.OOOOOE+00 0
7 7 2.01959E+01 2.93000E+02 0.00000E+00 0
8 8 2.51959E+01 2.93000E+02 0.OOOOOE+00 0

3609 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

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 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 BONOARENKO TRIGGER 0

COPY 13027 AL-27 1193 218 G FROM LOG 18 TO LOG 1 BONDABENKO TRIGGER 0
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COPY

COPY

COPY

COPY

COPY

COPY

COPY

24304

25055

26304

28304

82000

92235

92238

CR 1191 WT SS-30

MANGANESE-55

FE 1192 WT SS-30

NI 1190 WT SS-30

PB 1288 218NGP

URANIUM-235

URANIUM-238

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

FROM LOG 11 TO LOG

FROM LOG 11 TO LOG

1

1

1

1

1

1

BONDARENKO TRIGGER 0

BONDARENKO 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/THRM002
HYDROGEN ENDF/B-IV MAT 1269/THRMO002
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
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 OP 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)'

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)'
PB 1288 218NGP 042375 P-3 293K

URANIUM-235 ENDF/B-IV MAT 1261
URANIUM-238 ENDF/B-IV MAT 1262

08/12/94

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

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID

16
0
1

3001001
7001001
8001001
3008016
7008016
8008016
1013027
2013027
4013027
5024304
5025055
5026304
5028304
6082000
1092235
1092238

TAPE COPY USED 0 I/O'S, AND TOOK 0.17 SECONDS

S

a
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PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000009

CREATION DATE: 03/08/96

VOLUME: ENG

LIBRARY: O:\SCALE43\WINNT\EXE

THIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE

*JOBNAME: SCALE-PC

DATE OF EXECUTION: 10/12/00

TIME OF EXECUTION: 14:17:40
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*** "*'NUMERIC PARAMETERS *

TME MAXIMUM PROBLEM TIME (MIN) 30.00

TBA TIME PER GENERATION (MIN) 5.00

GEN NUMBER OF GENERATIONS 803

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 1-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

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
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*** ****** LOGICAL PARAMEERS *** 
* (I.

RUN

FLX

SMU

MKU

CKU

FMU

MKH

CKH

FMH

HHL

AMX

XSI

XS2

XAP

PKI

PlD

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 1-D CROSS SECTIONS

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

PLT

FDN

NUB

MKP

CKP

FMP

MKA

CKA

FMA

HAL

FAR

GAS

PAX

PWT

PGM

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 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. AND ABS. BY REGION NO

PRINT FAR BY GROUP NO

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 COMPLETED (~p

,0
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UNIT
NUMBER

XSC 14

ALE 79

WTS 80

SKT 16

BIN 95

RST 95

LIE 4

8

9

10

DATA SET NAME

D:\hjp\23p-18g-as-56h\FT14F0O1

G:\scale43\DATALIB\FT79FOO1

G:\scale43\DATALIB\FT80F001

UNKNOWN

D:\hjp\23p-18g-as-56h\FT95F001

D:\hjp\23p-18g-as-56h\FT95FOO1

D:\hjp\23p-18g-as-56h\FT04FOO1

D:\hjp\23p-18g-as-56h\FTO8FOO1

UNKNOWN

UNKNOWN

VOLUME
NAME 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 4
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MIXING TABLE

NUMBER OF SCATTERING ANGLES = 2
CROSS SECTION MESSAGE THRESHOLD =3.OE-05 I.

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

MIXTURt =
NUCLIDE
4013027

08/12/94

MIXTURE =
NUCLIDE
5024304

08/12/94
5029055

08/12/94
5026304

08/12/94
5028304

08/12/94

MIXTURE =
NUCLIDE
6082000

08/12/94

MIXTURE =
NUCLIDE
7001001

08/12/94
7008016

08/12/94

MIXTURE =
NUCLIDE
8001001

08/12/94
8008016

08/12/94

1
ATOM-DENS.

1. 54180E-02

1. 66361E-03

1. 04847E-04

DENSITY(G/CC) = 1.3815
WGT. FRAC. ZA AWT

5.00014E-01 13027 26.9818

4.69986E-01 92235 235.0441

2.99991E-02 92238 238.0510

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

6.03066E-02 1.00000E+00 13027 26.9818

3
ATOM-DENS.

6.67692E-02

3.33846E-02

DENSITY(G/CC) = 0.99817
WGT. FRAC. ZA AWT

1.11927E-01 1001 1.0077

8.88074E-01 8016 15.9904

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

6.03066E-02 1.00000E+00 13027 26.9818

5
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

9.50001E-02

= 7.9200
ZA AWT

24000 51.9957

25055 54.9379

26000 55.8447

28000 58.6872

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/THRM1002

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE
AL-27 1193 218 GP 040375(5)

NUCLIDE TITLE

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)'

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

NUCLIDE TITLE
PB 1288 218NGP 042375 P-3 293K

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

OXYGEN-16 ENDF/B-IV MAT 1276

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

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

3.29690E-02 1.OOOOOE+00 82000 207.2100

7
ATOM-DENS.

6.67692E-22

3.33846E-22

8
ATOM-DENS.

6.67692E-22

3.33846E-22

DENSITY(G/CC)
WGT. FRAC.

1.11927E-01

8.88073E-01

DENSITY(G/CC)
WGT. FRAC.

1.11927E-01

8.88073E-01

= 0.99817E-20
ZA AWT

1001 1.0077

8016 15.9904

= 0.99817E-20
ZA AWT

1001 1.0077

8016 15.9904

3001001
7001001
8001001
3008016
7008016
8008016
1013027
2013027
4013027
5024304
5025055
5026304
5028304
6082000
1092235
1092238

HYDROGEN ENDF/B-IV MAT 1269/THRM1002
HYDROGEN ENDF/B-IV MAT 1269/THNR1002
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
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)'

MANGANESE-55 ENDF/B-IV MAT 1197
FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4442375)'
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

UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED
UPDATED

08/12/94
08/12/94
08/12/94
08/12/94
08/12/94
08/12/94
08/12/94
08/12/94
08/12/94
08/12/94
08/12/94
08/12/94
08/12/94
08/12/94
08/12/94
08/12/94

KENO MESSAGE NUMBER K5-222

KENO MESSAGE NUMBER K5-222

KENO MESSAGE NUMBER K5-222

NAC International

1 TRANSFERS FOR MIXTURE 3 WERE CORRECTED FOR BAD MOMENTS.

1 TRANSFERS FOR MIXTURE 7 WERE CORRECTED FOR BAD MOMENTS.

1 TRANSFERS FOR MIXTURE 8 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

........ 0 IO'S WERE USED PREPARING THE CROSS SECTIONS ........
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****ADDITIONAL INFORMATION *

NUMBER OF ENERGY GROUPS 27

NO. OF FISSION SPECTRUM SOURCE GROUP 1

NO. OF SCATTERING ANGLES IN XSECS 2

ENTRIES/NEUTRON IN THE NEUTRON BANK 28

ENTRIES/NEUTRON IN THE FISSION BANK 21

NUMBER OF MIXTURES USED 7

NUMBER OF BIAS ID'S USED 1

NUMBER OF DIFFERENTIAL ALBEDOS USED 0

TOTAL INPUT GEOMETRY REGIONS 8B

NUMBER OF GEOMETRY REGIONS USED 88

LARGEST GEOMETRY UNIT NUMBER 150

LARGEST ARRAY NUMBER 14

USE LATTICE GEOMETRY

GLOBAL ARRAY NUMBER

NUMBER OF UNITS IN THE GLOBAL X DI.E

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

10

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
NUM ID.REGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT 1

MIDDLE FUEL PLATE CELL

1 CUBOID 1

2 CUBOID 2

3 CUBOID 3

1

1

1

+X = 3.3000

+X = 3.3000

+X = 3.3000

-X = -3.3000

-X = -3.3000

-X = -3.3000

+Y = 3.75000E-02

+Y = 5.75000E-02

+Y = 0.19590

-Y =-3.75000E-02

-Y =-5.75000E-02

-Y =-0.19590

+Z =

+Z =

+Z =

56.700

57.400

57.400

-Z = 0.70000

-Z = 0.00000

-Z = 0.00000

UNIT 2

TOP FUEL PLATE CELL

1 CUBOID

2 CUBOID

3 CUBOID

1

2

3

1

1

1

+x = 3.3000

+x = 3.3000

+X = 3.3000

-X = -3.3000

-x = -3.3000

-x = -3.3000

+Y = 3.75000E-02

+Y = 5.75000E-02

+Y = 5.75000E-02

-Y =-3.75000E-02

-Y =-5.75000E-02

-Y =-0.19590

+Z =

+Z =

+Z =

56.700

57.400

57.400

-Z = 0.70000

-Z = 0.00000

-Z = 0.00000

UNIT 3

BOTTOM FUEL PLATE CELL

1 CUBOIO 1

2 CURBOD 2

3 CUBOID 3

1

1

1

.X = 3.3000

+X = 3.3000

+x = 3.3000

-x = -3.3000

-x = -3.3000

-x = -3.3000

+Y = 3.75000E-02

+Y = 5.75000E-02

+Y = 0.19590

-Y =-3.75000E-02

-Y =-5.75000E-02

-Y =-5.75000E-02

+Z =

+Z =

+1 =

56.700

57.400

57.400

-I = 0.70000

-Z = 0.00000

-Z = 0.00000

UNIT 4

SIDE PLATE

1 CUBOID 2 1 +X = 0.20000 -X =-0.20000 +Y = 3.7500 -Y = -3.7500 +Z = 57.400 -Z = 0.00000

FUEL PATE ARRAY - PLATES IN

1 ARRAY NUMBER 1

2 CUBOID 3 1

HOLE NUMBER 1

HOLE NUMBER *2

3 CUBOID 5 1

5/16 IN. WEB CENTER

+X = 3.3000

+X .= 4.3688

AT X = -4.1687

AT X = 4.1687

+X = 4.7244

UNIT 10 EXTERNAL TO LATTICE 1

-x = -3.3000

-x = -4.3688

Y = 0.00000

Y = 0.00000

-X = -4.7244

+Y = 4.3658

+Y = 4.3688

Z = 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 = 0.00000

-Z = 0.00000

-Z = 0.00000

(~p

(i,
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REGION
MEDIA BIAS

HUM ID
GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT 11 EXTERNAL TO LATTICE 1 -----

FUEL ARRAY 20 PLATES

1 ARRAY NUMBER

2 CUBOID

HOLE NUMBER

HOLE NUMBER

3 CUBOID

FUEL ARRAY 20 PLATES

1 ARRAY NUMBER

2 CUBOID

HOLE NUMBER

HOLE NUMBER

3 CUBOID

FUTEL ARRAY WITH HALF

1 ARRAY NUMBER

2 CUBOID

HOLE NUMBER

HOLE NUMBER

3 CUBOID

IN 5/16

1

31

3

4

5 1

IN. WEB RIGHT

+X = 2.6314

+X = 4.3688

AT X = -4.1687

AT X = 4.1687

+X = 4.7244

-X = -3.9686

-X = -4.3688

Y = 0.00000

Y = 0.00000

-X = -4.7244

+Y

+Y

Z

Z

+Y

= 4.3658

= 4.3688

= 0.00000

= 0.00000

= 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 = 0.00000

-Z = 0.00000

-Z = 0.00000

----- UNIT 12 EXTERNAL TO LATTICE 1 -----

IN 5/16

1

3 1

5

6

5 1

OF 1/4

1

3 1

7

5 1

IN. WEB LEFT

+X = 3.9686

+X = 4.3688

AT X = -4.1687

AT X = 4.1687

+X = 4:7244

-X = -2.6314

-X = -4.3688

Y = 0.00000

Y = 0.00000

-X = -4.7244

+Y

+Y

Z

Z

+Y

= 4.3658

= 4.3688

= 0.00000

= 0.00000

= 4.3688

-Y = -4.3688

-Y = -4.3688

IS UNIT NUMBER

IS UNIT NUMBER

-Y z -4.3688

----- UNIT 20 EXTERNAL TO LATTICE 1

PLATE ON RIGHT - TOP STACK

+X = 3.9686 -X = -2.6314 +Y = 4.3658 -Y = -4.3

+X = 4.3688 -X = -4.3688 *Y = 4.3688 -Y = -4.3.

AT X = -4.1687 Y = 0.00000 Z = 0.00000 IS UNIT

AT X = 4.1687 Y 0.00000 Z = 0.00000 IS UNIT

+X = 4.6736 -X = -4.3688 +Y = 4.3688 -Y = -4.3

+Z = 57.400

+Z = 73.152

4

4

+Z = 73.152

+Z = 57.400

+Z = 73.152

4

4

+Z = 73.152

-Z = 0.00000

-Z = 0.00000

-Z = 0.00000

-Z = 0.00000

-Z = 0.00000

-Z = 0.00000

688

688

JMBER

LMBER

688
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MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION NUM ID

r UNIT 21 EXTERNAL TO LATTICE 1

FUEL WITH HALF OF 1/4 IN. PLATE ON LEFT TOP STACK

At..

1 ARRAY NUMBER

2 CUBOID

HOLE NUMBER

HOLE NUMBER

3 CUBOID

3 1

9

10

5 1

+X = 2.6314

+X = 4.3688

AT X = -4.1687

AT X = 4.1687

+X = 4.3688

-X = -3.9686

-X = -4.3688

Y = 0.00000

Y = 0.00000

-X = -4.6736

+Y = 4.3658

+Y = 4.3688

Z = 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 = 0.00000

-Z = 0.00000

-Z = 0.00000

FUEL ARRAY WITH HALF OF 1/4

1 ARRAY NUMBER 1

2 CUBOID 3 1

HOLE NUMBER 11

HOLE NUMBER 12

3 CUBOID 5 1

IN. PLATE ON RIGHT

+X = 3.9686

+X = 4.3686

AT X = -4.1687

AT X = 4.1687

+X = 4.6736

UNIT 30 EXTERNAL TO LATTICE 1

- BOTTOM STACK

-X = -2.6314 +Y = 4.3658 -Y = -4.3688

-X = -4.3688 +Y = 4.3688 -Y = -4.3688

Y = 0.00000 Z = 0.00000 IS UNIT NUMBER

Y = 0.00000 Z = 0.00000 IS UNIT 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

FUEL ARRAY WITH HALF

1 ARRAY NUMBER

2 CUBOID

HOLE NUMBER

HOLE NUMBER

3 CUBOID

1

14

UNIT 31 EXTERNAL TO LATTICE 1

OF 1/4 IN. PLATE ON LEFT - BOTTOM STACK

1 +X = 2.6314 -X = -3.9686 +Y = 4.3658 -Y = -4.3

3 1 +X = 4.3688 -X = -4.3688 +Y = 4.3688 -Y = -4.3

3 AT X = -4.1687 Y = 0.00000 Z = 0.00000 IS UNIT

4 AT X = 4.1687 Y = 0.00000 Z = 0.00000 IS UNIT

5 1 +X = 4.3688 -X = -4.6736 +Y = 4.3688 -Y = -4.3

688

688

UMBER

UMBER

688

+Z = 57.400

+Z = 73.152

4

4

+Z = 73.152

-Z = 0.00000

-Z = 0.00000

-Z = 0.00000

2 UNIT ARRAY WITH

1 ARRAY NUMBER

2 CUBOID

1/4 IN.

2

5 1

UNIT 40 EXTERNAL TO LATTICE 2

PLATE ON TOP AND SIDES

+X = 9.0420 -X = -9.0428 Y = 4.3688 -Y = -4.3688 +Z = 73.152 -Z = 0.00000

+X = 9.3468 -X = -9.3476 +Y = 4.6736 -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

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

NUM ID

UNIT 41 EXTERNAL TO LATTICE 3

3 UNIT ARRAY WITH REST OF 5/16 WEB

I ARRAY NUMBER 3 +X = 14.173

2 CUBOID 5 1 +X = 14.528

-X = -14.174 +Y = 4.3688 -Y = -4.3688 +Z = 73.152 -Z = 0.00000

-X = -14.529 +Y = 5.0800 -Y = -5.0800 +Z = 73.152 -Z = 0.00000

2 UNIT ARRAY WITH 1/4 IN.

----- UNIT 42 EXTERNAL TO LATTICE 4 -----

PLATE ON BOTTOM AND SIDES

+X = 9.0420 -X = -9.0428 +Y = 4.3688 -Y = -4.3688 +Z = 73.152 -Z = 0.00000

+X = 9.3468 -x = -9.3476 +Y = 4.3688 -Y = -4.6736 +Z = 73.152 -Z = 0.00000

1 ARRAY NUMBER

2 CUBOID

4

5 1

UNIT 50

7 MTR ELEMENTS IN THE LWT

1 CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CUBOID

3 1

15

16

17

5 1

6 1

5 1

7 1

5 1

8 1

RADIUS = 17.050

AT X = 0.00000

AT X = 0.00000

AT X = 0.00000

RADIUS = 18.891

RADIUS = 33.496

RADIUS = 36.544

RADIUS = 49.244

RADIUS = 49.854

+X = 49.854

+Z = 73.152

Y = 9.4489

Y = 0.00000

Y = -9.4489

+Z = 73.152

+Z = 73.152

+Z = 73.152

+Z = 73.152

+Z = 73.152

-X = -49.854

-Z

Z

Z

Z

-Z

-Z

-Z

-Z

-Z

+Y

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= -1.2700

= -1.2700

= -1.2700

= -1.2700

= -1.2700

= 49.854

CENTERLINE IS AT X = 0.00000

IS UNIT NUMBER 40

IS UNIT NUMBER 41.

IS UNIT NUMBER 42

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 = -49.854 +Z = 73.152

Y = 0.00000

Y

Y

Y

Y

Y

= 0.00000

= 0.00000

= 0.00000

= 0.00000

= 0.00000

-Z = -1.2700

UNIT 60

SIMPLIFIED LID STRUCTURE NAC-LWT

1 CYLINDER 5 1 RADIUS =

2 CYLINDER 8 1 RADIUS =

3 CUBOID 8 1 +X =

36.519

49.854

49.854

+Z

-X

13.677

13.677

-49.854

-Z

-Z

+Y

=-14.135

= -14.135

= 49.854

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

-Y = -49.854 +Z = 13.677

Y

Y

-Z

= 0.00000

= 0.00000

= -14.135
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MEDIA BIAS
NUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT 61

SIMPLIFIED CASK BOTTOM STRUCTURE NAC-LWT

1 CYLINDER 6 1 RADIUS = 26.353

2 CYLINDER 5 1 RADIUS = 36.619

3 CYLINDER 8 1 RADIUS = 49.854

4 CUBOID 8 1 ±X = 49.854

THIN TOP AND BOTTOM SHELL OF NEUTRON SHIELD

1 CYLINDER 5 1 RADIUS = 49.854

2 CUBOID 8 1 +X = 49.854

+Z = 3.8100

+Z = 13.360

+Z = 13.360

-X = -49.854

-Z = -3.8100

-Z = -12.700

-Z = -12.700

+Y = 49.854

CENTERLINE IS AT X =

CENTERLINE IS AT X =

CENTERLINE IS AT X =

-Y = -49.854 +Z =

0.00000

0.00000

0.00000

13.360

Y = 0.00000

Y = 0.00000

Y = 0.00000

-Z = -12.700

Y = 0.00000

-Z = 0.00000

----- UNIT 62

- SUBTRACTED FROM LID MODEL

+Z = 0.61000 -Z = 0.00000 CENTERLINE IS AT X = 0.00000

-X = -49.854 +Y = 49.854 -Y = -49.854 +Z = 0.61000

GLOBAL - *** ..... ---
UNIT 70 EXTERNAL TO LATTICE 10

STACK OF 6 BASKETS IN CASK WITH LID AND BOTTOM

1 ARRAY NUMBER 10 +X = 49.854 -X = -49.854 +Y = 49.854 -Y = -49.854 +Z = 501.62 -Z = 0.00000

FUEL PATE ARRAY -

1 ARRAY NUMBER

2 CUBOID

HOLE NUMBER

HOLE NUMBER

3 CUBOID

PLATES IN

1

3 1

18

19

52

UNIT 110 EXTERNAL TO LATTICE 1

5/16 IN. WEB CENTER

+X = 3.3000 -X = -3.3000 +Y = 4.3658 -Y = -4.3688

+X = 4.3688 -X = -4.3688 +Y = 4.3688 -Y = -4.3688

AT X = -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 = 4.7244 -X = -4.7244 +Y = 4.3688 -Y = -4.3688

+Z = 73.152

+Z = 73.152

4

4

+Z = 73.152

-Z = 15.752

-Z = 0.00000

-Z = 0.00000

(
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MEDIA BIAS
NUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT Ill EXTERNAL TO LATTICE 1

FUEL ARRAY 20 PLATES

1 ARRAY NUMBER

2 CUBOID

HOLE NUMBER

HOLE NUMBER

3 CUBOID

2

2

IN 5/16 IN. WEN RIGHT

1 1 X = 2.6314

3 1 +X = 4.3688

0 AT X = -4.1687

1 AT X = 4.1687

5 1 +X = 4.7244

-X = -3.9686

-X = -4.3688

Y = 0.00000

Y = 0.00000

-X = -4.7244

+Y

+Y

Z

Z

+Y

= 4.3658

= 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 = 15.752

-Z = 0.00000

-Z = 0.00000

UNIT 112 EXTERNAL TO LATTICE 1

FUEL ARRAY 20 PLATES IN 5/16

1 ARRAY NUMBER 1

2 CUBOID 3 1

HOLE NUMBER 22

HOLE NUMBER 23

3 CUBOID 5ý 1

IN. WEB LEFT

+X = 3.9686

+X = 4.3688

AT X = -4.1687

AT X = 4.1687

+X = 4.7244

-X ý -2.6314

-X = -4.3688

Y = 0.00000

Y = 0.00000

-X = -4.7244

+Y

+y

Z

Z

+Y

4.3658

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 = 15.752

-Z = 0.00000

-Z = 0.00000

FUEL ARRAY WITH HALF OF 1/4

1 ARRAY NUMBER 1

2 CUBOID 3 1

HOLE NUMBER 24

HOLE NUMBER 25

3 CUBOID 5 1

UNIT 120 EXTERNAL TO LATTICE 1 -----

PLATE ON RIGHT - TOP 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 X = -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 = 73.152

+Z = 73.152

4

4

+7. = 77 1c2

-Z = 15.752

-Z = 0.00000

-Z = 0.00000
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MEDIA BIAS
NUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT 121 EXTERNAL TO LATTICE 1

A-

FUEL WITH HALF.OF

1 ARRAY NUMBER

2 CUBOID

HOLE NUMBER

HOLE NUMBER

3 CUBOID

1/4 IN.

1

3 1

26

27

5 1

PLATE ON LEFT TOP STACK

+X = 2.6314 -X = -3.9686

+X = 4:3688 -X = -4.3688

AT X = -4.1687 Y = 0.00000

AT X = 4.1687 Y = 0.00000

+X = 4.3688 -X = -4.6736

+y =

+y =

Z=

Z=

+y=

4.3658

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 = 15.752

-Z = 0.00000

-Z = 0.00000

UNIT 130 EXTERNAL TO LATTICE 1

FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON RIGHT - BOTTOM STACK

1 ARRAY NUMBER

2 CUO0ID

HOLE NUMBER

HOLE NUMBER

3 CU13OID

1 +X = 3.9686 -X = -2.6314 +Y = 4.3658

3 1 +X = 4.3688 -X = -4.3688 +Y = 4.3688

28 AT X = -4.1687 Y = 0.00000 Z = 15.752

29 AT X = 4.1687 Y = 0.00000 Z = 15.752

5 1 +X = 4.6736 -X = -4.3688 +Y = 4.3688

-Y = -4.3688

-Y = -4.3688

IS UNIT NUMBER

IS UNIT NU1MBER

-Y = -4.3688

+Z =

+Z =

4

4

+1 =

73.152

73.152

73.152

-Z = 15.752

-Z = 0.00000

-Z = 0.00000

FUEL ARRAY WITH HALF OF 1/4

1 ARRAY NUMBER 1

2 CUBOID 3 1

HOLE NUMBER 30

HOLE NUMBER 31

3 CUBOID 5 1

UNIT 131

IN. PLATE ON LEFT - BOTTOM STACK

+X = 2.6314 -X = -3.9686

+X = 4.3688 -X = -4.3688

AT X = -4.1687 Y = 0.00000

AT X = 4.1687 Y = 0.00000

+X = 4.3688 -X = -4.6736

EXTERNAL TO LATTICE I

+y =

+Y =

Z=

+y=

4.3658

4.3688

15.752

15.752

4.3688

-Y = -4.3688

-Y = -4.3688

IS UNIT NUMBER

IS UNIT NUMBER

-Y = -4.3688

+Z =

+Z =

4

4

+Z =

73.152

73.152

73.152

-Z = 15.752

-Z = 0.00000

-Z = 0.00000

2 UNIT ARRAY WITH

1 ARRAY NUMBER

2 CUBOID

UNIT 140 EXTERNAL TO LATTICE 12

1/4 IN. PLATE ON TOP AND SIDES -

12 +X = 9.0420 -X = -9.0428 +Y = 4.3688 -Y = -4.3688

:5 1 +X = 9.3468 -X = -9.3476 +Y = 4.6736 -Y = -4.3688

/

Al
+Z = 73.152 -Z = 0.00000

+Z = 73.152 -Z = 0.00000

K,
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MEDIA BIAS
NUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT 141 EXTERNAL TO LATTICE 13

3 UNIT ARRAY WITH REST OF 5/16 WEB

1 ARRAY NUMBER 13 +X = 14.173

2 CUBOID 5 1 +X = 14.528

-X = -14.174 *Y = 4.3688 -Y = -4.3688 +Z = 73.152 -Z = 0.00000

-X =-14.529 +Y = 5.0800 -Y = -5.0800 +Z = 73.152 -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 = -9.0428

2 CUBOID 5 1 +X = 9.3468 1-X = -9.3476

+Y = 4.3688 -Y = -4.3688 +Z = 73.152 -Z = 0.00000

+Y = 4.3688 -Y = -4.6736 +Z = 73.152 -Z = 0.00000

UNIT 150

7 MTR ELEMENTS IN THE LWT

1 CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CUBOID

3

32

33

34

5

6

5

7

5

1 RADIUS = 17.050

AT X = 0.00000

AT X = 0.00000

AT X = 0.00000

1 RADIUS = 18.891

1 RADIUS = 33.496

1 RADIUS = 36.544

1 RADIUS = 49.244

1 RADIUS = 49.854

+Z = 73.152

Y = 9.4489

Y = 0.00000

Y = -9.4489

+Z = 73.152

+Z = 73.152

+Z = 73.152

+Z = 73.152

+Z = 73.152

-z = 0.00000

z = 0.00000

Z = 0:00000

Z = 0.00000

-Z = -1.2700

-Z = -1.2700

-Z = -1.2700

-Z = -1.2700

-Z = -1.2700

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

X = 0.00000

140

141

142

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

8 1 +x = 49.854 -X = -49.854 +Y = 49.854 -Y = -49.854 +Z = 73.152 -Z = -1.2700
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UNIT ORIENTATION DESCRIPTION FOR ARRAY I

Z LAYER 1, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 23 BOTTOM TO TOP

2 jib

1

UNIT ORIENTATION DESCRIPTION FOR ARRAY 2

1, X COLUMN i TO 2 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

/

I.Z LAYER

20 21
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. UNIT ORIENTATION DESCRIPTION FOR ARRAY 3

Z LAYER 1, X COLUMN 1 TO 3 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

12 10 11

-- UNIT ORIENTATION DESCRIPTION FOR ARRAY 4

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

61
Z LAYER 2, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

62
Z LAYER 3, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW I TO 1 BOTTOM TO TOP

150
Z LAYER 4, X COLUMN I TO 1 LEFT TO RIGHT Y ROW I TO 1 BOTTOM TO TOP

50
Z LAYER 5, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW I TO 1 BOTTOM TO TOP

150
Z LAYER 6, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

50
Z LAYER 7, X COLUMN 1 TO I LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

150
Z LAYER 8, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO I BOTTOM TO TOP

50
Z LAYER 9, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

62
Z LAYER 10, X COLUMN i TO I LEFT TO RIGHT Y ROW i TO 1 BOTTOM TO TOP

60

4
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UNIT ORIENTATION DESCRIPTION FOR ARRAY 12

Z LAYER 1, X COLUMN 1 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 COLUMN 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 I TO 2 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

130 131
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VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

GEOMETRY
UNIT REGION REGION

1 1 1

2 2
3 3

2 1 4
2 5
3 6

3 1 7
2 8
3 9

4 1 10

SURROUNDING GEOMETRY VOLUMES -

10 1 11
2 12
3 13

SURROUNDING GEOMETRY VOLUMES -

11 1 14
2 15
3 16

SURROUNDING GEOMETRY VOLUMES -

12 1 17
2 18
3 19

SURROUNDING GEOMETRY VOLUMES -

20 1 20
2 21
3 22

SURROUNDING GEOMETRY VOLUMES -

21 1 23
2 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

SURROUNDING GEOMETRY VOLUMES -

42 1 36
2 37

50 1 38
2 39
3 40
4 41
5 42
6 43
7 44

60 1 79
2 80
3 81

61 1 82
2 83
3 84
4 85

62 1 86

2 87

SURROUNDING GEOMETRY VOLUMES -

70 1 88

VOLUME

2.77200E+01 CM**3
1.58466E+01 CM**3
1.04863E+02 CM_*3

2.77200E+01 CM'3
1.58466E+01 CM'*3
5.24315E+01 CM**3

2.77200E+01 CM*3
1.58466E+01 CM**3
5.24315E+01 CM'3

1.72200E+02 CM**3

GEOMETRY REGION

3.30902E+03 CM**3
1.93142E+03 CM*3
4.54580E+02 CM**3

GEOMETRY REGION

3.30902E+03 CM**3
1.93142E+03 CM**3
4.54580E+02 CM**3

GEOMETRY REGION

3.30902E+03 CM**3
1.93142E+03 CM**3
4.54580E+02 CM-*3

GEOMETRY REGION

3.30902E+03 CM**3
1.93142E+03 CM**3
1.94820E+02 CM**3

GEOMETRY REGION

3.30902E+03 CM**3
1.93142E+03 CM**3
1.94820E+02 CM**3

GEOMETRY REGION

3.30902E+03 CM**3
1.93142E÷03 CM**3
1.94820E+02 CM**3

GEOMETRY REGION

3.30902E+03 CM**3
1.93142E+03 CM**3
1.94820E+02 CM**3

GEOMETRY REGION

1.15593E+04 CM**3
8.06464E+02 CM*-3

GEOMETRY REGION

I:81183E+04 CM**3
3.47806E+03 CM**3

GEOMETRY REGION

1.15593E+04 CM**3
8.06464E+02 CM**3

2.04796E+04 CM**3
1.66327E+04 CM**3
1.78888E+05 CM**3
4.99133E+04 CM**3
2.54733E+05 CM**3
1.41241E+04 CM**3
1.58779E+05 C7M**3

1.16526E+05 CM**3
1.00639E+05 CM**3
5.93381E+04 CM**3

1.66245E+04 CM**3
9.31579E+04 CM**3
9.36980E÷04 CM**3
5.55989E+04 CM**3

4.76297E+03 CM**3
1.30143E+03 CM**3

GEOMETRY REGION

4.98697E+06 CM**3

CUMULATIVE
VOLUME

2.77200E+01 CM**3
4.35666E+01 CM:*3
1.48430E+02 CM**3

2.77200E+01 CM**3
4.35666E+01 CM**3
9.59981E+01 CM**3

2.77200E+01 CM**3
4.35666E+01 CM**3
9.59981E+01 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
5.58484E+03 CM**3
6.03942E+03 CM**3

17 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.30902E+03 CM**3
5.58484E+03 CM**3
6.03942E+03 CM**33

20 IS AN 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
5.77966E+03 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 AN ARRAY PLACEMENT BOUNDARY REGION

1.15593E+04 CM**3
1.23658E+04 CM*3

34 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.81183E+04 CM**3
2.15963E+04 CMf*3

36 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.15593E+04 CM**3
1.23658E+04 CM*3

6.68074E+04 CM**3
8.34401E+04 CM**3
2.62328E+05 CM**3
3.12241E+05 CM**3
5.66974E+05 CM**3
5.81098E+05 CM**3
7.39877E+05 CM**3

1.16526E+05 CM**3
2.17165E+05 CM**3
2.76503E+05 CM**3

1.66245E+04 CM**3
1.09782Ee05 CM**3
2.03480E+05 CM**3
2.59079E+05 CM**3

4.76297E+03 CM**3

6.06440E+03 CM'3

88 IS AN ARRAY PLACEMENT BOUNDARY REGION

4.98697E+06 CM**3

I,

(4,
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SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

110

SURROUNDING

ill

SURROUNDING

112

SURROUNDING

120

SURROUNDING

121

SURROUNDING

130

SURROUNDING

131

SURROUNDING

140

SURROUNDING

141

SURROUNDING

142

150

1 45 3.30902E+03 CM**3
2 46 1.93142E+03 CM**3
3 47 4.54580E+02 CM**3

GEOMETRY VOLUMES - GEOMETRY REGION

1 48 3.30902E+03 CM"3
2 49 1.93142E+03 CMQ*3
3 50 4.54580E+02 CM *3

GEOMETRY VOLUMES - GEOMETRY REGION

1 51 3.30902E+03 CM**3
2 52 1.93142E+03 CM**3
3 53 4.54580E+02 CM*3

GEOMETRY VOLUMES - GEOMETRY REGION

1 54 3.30902E+03 CM**3
2 55 1.93142E+03 CM**3
3 56 1.94820E+02 CM**3

GEOMETRY VOLUMES - GEOMETRY REGION

1 57 3.30902E+03 CM**3
2 58 1.93142E+03 CM0*3
3 59 1.94820E+02 CM*3

GEOMETRY VOLUMES - GEOMETRY REGION

1 60 3.30902E+03 CM**3
2 61 1.93142E+03 CM**3
3 62 1.94820E+02 CM**3

GEOMETRY VOLUMES - GEOMETRY REGION

1 63 3.30902E+03 CM**3
2 64 1.93142E+03 CM-*3
3 65 1.94820E+02 CM**3

GEOMETRY VOLUMES - GEOMETRY REGION

1 66 1.15593E+04 CM*3
2 67 8.06464E÷02 CM"*3

GEOMETRY VOLUMES - GEOMETRY REGION

1 68 1.81183E+04 CM**3
2 69 3.47806E+03 CM--3

GEOMETRY VOLUMES - GEOMETRY REGION

1 70 1.15593E+04 CM**3
2 71 8.06464E+02 CM**3

1 72 2.04796E+04 CM*3
2 73 1.66327E+04 CM**3
3 74 1.78888E+05 CM*3
4 75 4.99133E+04 CM'3
5 76 2.54733E+05 CM**3
6 77 1.41241E+04 CM*3
7 78 1.58779E+05 CM**3

45 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.30902E+03 CM**3
5.58484E+03 CM:*3
6.03942E+03 CM*3

48 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.30902E+03 CM**3
5.58484E+03 CM::3
6.03942E+03 CM'3

51 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.30902E+03 CM**3
5.58484E+03 CM*3
6.03942E+03 CM**3

54 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.30902E+03 CM**3
5.58484E+03 CMe3
5.77966E+03 CM-*3

57 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.30902E+03 CM**3
5.58484E+03 CM-

t
3

5.77966E+03 CM**3

60 IS AN ARRAY PLACEMENT EOUNDARY REGION

3.30902E+03 CM**3
5.58484E+03 CM**3
5.77966E+03 CM-3

63 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.30902E+03 CM*3
5.58484E+03 CM**3
5.77966E+03 CM**3

66 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.15593E+04 CM*3
1.23658E+04 CM**3

68 IS AN 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

6.68074E+04 CM**3
8.34401E+04 CM*3
2.62328E+05 CM**3
3.12241E+05 CM**3
5.66974E+05 CM-3
5.81098E+05 CM**3
7.39877E+05 CM**3

URE TOTAL VOLUME

2.44490E+04 CM-3
1.39767E+04 CM-*3
9.24891E+04 CM*3

1.16424E+03 CM**3
6.65557E+02 CM**3
2.20212E+03 CM*3

1.16424E+03 CM'*3
6.65557E+02 CM*3
2.20212E+03 CM*3

1.44648E+04 CM-3

9.92705E+03 CM-3
5.79427E+03 CM*3
1.36374E+03 CM-*3

9.92705E+03 CM**3
5.79427E+03 CM-3
1.36374E+03 CM**3

9.92705E+03 CM-3
5.79427E+03"CM'3
1.36374E+03 CM**3

9.92705E+03 CM*3
5.79427E+03 CM*3
5.84459E+02 CM**3

9.92705E+03 CM'-3
5.79427E+03 CM*3

UNIT USES REGION

1 882 1
2
3

2 42 1
2
3

3 42 1
2
3

4 84 1

10 3 1
2
3

11 3 1
2
3

12 3 1
2
3

20 3 1
2
3

21 3 1
2

MIXTI

1
2
3

1
2
3

1
2
3

2
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3 5 5.84459E+02 CM**3

30 3 1 9.92705E+03 CM**3
2 3 5.79427E+03 CM**3
3 5 5.84459E+02 CM**3

31 3 1 9.92705E+03 CM**3
2 3 5.79427E+03 CM**3
3 5 5.84459E+02 CM**3

40 3 1 3.46779E+04 CM**3
2 5 2.41939E+03 CM**3

41 3 1 5.43548E+04 CM*3
2 5 1.04342E+04 CM**3

42 3 1 3.46779E+04 CM**3
2 5 2.41939E+03 CM**3

50 3 1 3 6.14387E+04 CM**3
2 5 4.98980E+04 CM**3
3 6 5.36664E+05 CM:*3
4 5 1.49740E+05 CM*3
5 7 7.64198E-05 CM**3
6 5 4.23722E+04 CM'*3
7 8 4.76337E+05 CM**3

60 1 1 5 1.16526E+05 CM**3
2 8 1.00639E+05 CM**3
3 8 5.93381E+04 CM**3

61 1 1 6 1,66245E+04 CM**3
2 5 9.31579E+04 CM**3
3 8 9.36980E+04 CM**3
4 8 5.55989E+04 CM*3

62 2 1 5 9.52594E+03 CM**3
2 8 2.60286E+03 CM*N3

70 1 1 4.98697E+06 CM**3

110 3 1 9.92705E+03 CM**3
2 3 5.79427E+03 CM**3
3 5 1.36374E+03 CMQ*3

ii 3 1 9.92705E+03 CM**3
2 3 5.79427E+03 CM**3
3 5 1.36374E+03 CM**3

112 3 1 9.92705E+03 CM**3
2 3 5.79427E+03 CM**3
3 5 1.36374E+03 CM**3

120 3 1 9.92705E+03 CM**3
2 3 5.79427E+03 CM*3
3 5 5.84459E+02 CM**3

121 3 1 9.92705E+03 CM**3
2 3 5.79427E+03 CM**3
3 5 5.84459E+02 CM**3

130 3 1 9.92705E+03 CM**3
2 3 5.79427E+03 CM**3
3 5 5.84459E+02 CM**3

131 3 1 9.92705E+03 CM**3
2 3 5.79427E+03 CM**3
3 5 5.84459E+02 CM**3

140 3 1 3.46779E+04 CM**3
2 5 2.41939E+03 CM**3

141 3 1 5.43548E+04 CM**3
2 5 1.04342E+04 CM**3

142 3 1 3,46779E+04 CM**3
2 5 2.41939E+03 CM**3

150 3 1 3 6.14387E+04 CM**3
2 5 4,98980E+04 CM**3
3 6 5.36664E+05 CM**3
4 5 1.49740E+05 CM**3
5 7 7.64198E+05 CM**3
6 5 4.23722E+04 CM*43
7 8 4.76337E+05 CM*3

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME MASS(G)

1 2.67775E+04 CM*3, 3.69944E+04
2 2.97726E+04 CM"*3 8.04456E+04
3 3.00890E+05 CM**3 3.00340E+05
5 7.46635E+05 CM**3 5.91335E+06
6 1.08995E+06 CM**3 1.23644E+07
7 1.52840E+06 CM**3 1.52560E-14
8 1.26455E+06 CM**3 1.26224E-14
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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 ........

........ 0.00733 MINUTES WERE USED PROCESSING DATA. ........

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE= 5.36949E-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+01 +Y= 4.98539E+01 -Y=-4.98539E+01 +Z= 5.01625E+02 -Z= 0.0OOOOE+00

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNED OFF

KENO MESSAGE NUhM1ER K5-105 ... -*WARNING, ONLY 745 INDEPENDENT STARTING POSITIONS WERE GENERATED.

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 ELAPSED TIME AVERAGE AVG K-EFF MATRIX MATRIX K-EFF
GENERATION K-EFFECTIVE MINUTES K-EFFECTIVE DEVIATION K-EFFECTIVE DEVIATION

KEND MESSAGE NUMBER K5-132 WARNING .... ONLY 999 INDEPENDENT FISSION POINTS WERE GENERATED
1 9.05782E-01 4.51683E 00 1.00000E+00 0.00000E+00 0.00000E+00 U.00000E+00

KENO MESSAGE NUMBER K5-132 WARNING ... ONLY 998 INDEPENDENT FISSION POINTS WERE GENERATED
2 9.10251E-01 4.52683E+00 1.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
3 8.90695E-01 4.53683E+00 8.90695E-01 0.00000E+00 S.OOOOE+00 0.00000E+00
4 9.19914E-01 4.54700E+00 9.05304E-01 1.46094E-02 0.OOOOOE+00 0.00000E+00
5 9.19734E-01 4.55700E+00 9.10114E-01 9.70976E-03 0.00000E+00 0.00000E+00
6 9.21886E-01 4.56617E+00 9.13057E-01 7.47003E-03 0.00000E+00 O.00000E+00
7 9.53605E-01 4.57633E+00 9.21167E-01 9.96223E-03 0.00000E+00 0.00000E÷00
8 9.08830E-01 4.58550E+00 9.19111E-01 8.38999E-03 0.OOOOOE+00 0.00000E+00
9 8.89421E-01 4.59633E+00 9.14869E-01 8.26250E-03 0.OOOOOE+00 0.00000E+00

10 9.25939E-01 4.60550E+00 9.16253E-01 7.28810E-03 0.00000E+00 0.OOOOOE+00
11 9.27039E-01 4.61567E+00 9.17451E-01 6.53828E-03 0.00000E+00 0.00000E+00
12 9.70198E-01 4.62483E+00 9.22726E-01 7.87535E-03 0.00000E+00 0.00000E+00
13 9.40410E-01 4.63483E+00 9.24334E-01 7.30267E-03 0.00000E+00 0.OOOOE+00
14 9.66821E-01 4.64400E+00 9.27874E-01 7.54829E-03 0.00000E+00 0.00000E+00
15 9.03005E-01 4.65400E+00 9.25961E-01 7.20213E-03 0.00000E+00 0.00000E+00
16 9.21764E-01 4.66417E÷00 9.25662E-01 6.67462E-03 0.00000E+00 0.00000E+00
17 9.31197E-01 4.67417E+00 9.26031E-01 6.22468E-03 0.00000E+00 0.00000E+00
18 9.35219E-01 4.68333E+00 9.26605E-01 5.85090E-03 0.00000E+00 0.00000E+00
19 8.98210E-01 4.69350E+00 9.24935E-01 5.74417E-03 0.00000E+00 0.00000E+00
20 9.19709E-01 4.70350E÷00 9.24644E-01 5.42344E-03 0.00000E+00 0.00000E+00
21 9.81539E-01 4.71267E+00 9.27639E-01 5.94005E-03 0.00000E+00 0.00000E+00
22 8.89901E-01 4.72267E+00 9.25752E-01 5.94273E-03 0.00000E+00 0.00000E+00
23 9.08486E-01 4.73283E+00 9.24930E-01 5.71215E-03 O.00005E+00 0.00000E+00
24 9.24379E-01 4.74283E+00 9.24905E-01 5.44638E-03 O.00000E+00 0.00000E+00
25 9.22234E-01 4.75200E+00 9.24788E-01 5.20549E-03 0.00000E+00 0.00000E+00
26 9.44589E-01 4.76117E+00 9.25613E-01 5.05170E-03 0.00000E+00 0.00000E+00
27 9.35349E-01 4.77133E+00 9.26003E-01 4.86105E-03 0.00000E+00 0.OOOOOE+00
28 9.10675E-01 4.78133E+00 9.25413E-01 4.70740E-03 0.00000E+00 0.00000E+00
29 9.48476E-01 4.79133E+00 9.26268E-01 4.60954E-03 0.00000E+00 0.00000E+00
30 9.44440E-01 4.80050E+00 9.26917E-01 4.48903E-03 0.00000E+00 0.000E+00
31 9.54902E-01 4.81067E+00 9.27882E-01 4.43766E-03 .500000E+00 0.00000E+00
32 8.96797E-01 4.82067E+00 9.26845E-01 4.41062E-03 0.00000E+00 0.00000E+00
33 9.50450E-01 4.82983E+00 9.27607E-01 4.33340E-03 S.500E+00 E.5500000E+00
34 9.13527E-01 4.83983E+00 9.27167E-01 4.21880E-03 0.00000E+00 S.05000E+00
35 9.14272E-01 4.85000E+00 9.26776E-01 4.10759E-03 0.00000E+00 0.50000E+00
36 9.52428E-01 4.85917E+00 9.27531E-01 4.05573E-03 0.OO0SE+00 0.00500E+00

761 9.21736E-01 1.19400E+01 9.26718E-01 9.64740E-04 S.50000E+00 0.00000E+00
762 9.02916E-01 1.19500E+01 9.26687E-01 9.63979E-04 0.50000E+00 O.00500E+00
763 9.20364E-01 1.19600E+01 9.26679E-01 9.62747E-04 0.00000E+00 0.OO0E+00
764 9.33754E-01 1.19692E+01 9.26688E-01 9.61528E-04 0.00000E+00 0.50000E+00
765 9.07859E-01 1.19793E+01 9.26663E-01 9.60584E-04 0.00050E+00 0.50000E+00
766 9.41903E-01 1.19893E+01 9.26683E-01 9.59533E-04 0.0000E+00 0.550000E+00
767 9.23249E-01 1.19995E+01 9.26679E-01 9,58289E-04 0.o00000E+00 O.50005E+00
768 8.95873E-01 1.20095E+01 9.26638E-01 9.57881E-04 0.00000E+00 0.00000E+00
769 9.44687E-01 1.20197E+01 9.26662E-01 9.56921E-04 0.00000E+00 0.00500E+00
770 8.95803E-01 1.20287E+01 9.26622E-01 9.56519E-04 0.OOO0E+00 .S0500SE+00
771 9.40899E-01 1.20388E+01 9.26640E-01 9.55454E-04 0.00000E+00 0.00000E+00
772 9.037655-01 1.20480E+01 9.26611E-01 9.54675E-04 S.OOOOE+00 0.SOOS0E+00
773 8.97725E-01 1.20580E+01 9.26573E-01 9.54172E-04 0.OO00E+00 0.00000E+00
774 9.07220E-01 1.20672E+01 9.26548E-01 9.53265E-04 0.00000E+00 S.00000E+00
775 9.50358E-01 1.20773E+01 9.26579E-01 9.52529E-04 S.00050E+00 0.00000E+00
776 9.05261E-01 1.20873E+01 9.26551E-01 9.51696E-04 0.00000E+00 0.OOOOE+00
777 9.27807E-01 1.20965E+01 9.26553E-01 9.50469E-04 0.OO00E+00 O.0OOSOE+00
778 9.42900E-01 1.21065E+01 9.26574E-01 9.49477E-04 0.00000E+00 0.05000E+00
779 9.41042E-01 1.21167E+01 9.26593E-01 9.48437E-04 0.OOOO0E+00 0.OOOE+00
780 9.23276E-01 1.21267E+01 9.26588E-01 9.47227E-04 0.00000E+00 O.00000E+00
781 8.90843E-01 1.21368E÷01 9.26543E-01 9.47122E-04 0.00000E+00 0.00000E+00
782 9.24456E-01 1.21458E+01 9.26540E-01 9.45911E-04 0.SOS00E+00 0.OOOOE+00
783 9.37806E-01 1.21560E+01 9.26554E-01 9.44809E-04 0.00000E+00 0.00000E+00
784 9.00231E-01 1.21660E+01 9.26521E-01 9.44200E-04 0.00000E+00 0.00000E+00
785 9.60546E-01 1.21762E+01 9.26564E-01 9.43994E-04 0.00000E+00 0.00000E+00
786 9.24507E-01 1.21853E+01 9.26561E-01 9.42793E-04 0.OOOOE+00 0.OOOSE+00
787 9.09256E-01 1.21953E+01 9.26539E-01 9.41849E-04 0.00050E+00 0.00000E+00
788 9.19815E-01 1.22053E+02 9.265315-01 9.40689E-04 0.00000E+00 0.0005.E+o0
789 9.16692E-01 1.22155E+01 9.26518E-01 9.39576E-04 0.OOOOOE+00 0.00000E+00
790 9.34050E-01 1.22255E+01 9.26528E-01 9.38432E-04 0.00000E+00 0.00000E+00
791 9.28294E-01 1.22347E+01 9.26530E-01 9.37244E-04 0.00000E+00 0.00000E+00
792 9.51657E-01 1.22448E+01 9.26562E-01 9.36597E-04 S.00000E+00 0.0OOOOE+00
793 9.43198E-01 1.22548E+01 9.26583E-01 9.35649E-04 0.00000E+00 0.O0000E+00
794 9.30817E-01 1.22640E+01 9.26588E-01 9.34482E-04 0.00000E+00 0.00000E+00
795 8.90629E-01 1.22740E+01 9.26543E-01 9.34405E-04 0.00000E+00 0.00000E+00
796 9.10460E-01 1.22832E+01 9.26523E-01 9.33447E-04 0.00000E+00 0.00000E+00
797 8.97591E-01 1.22933E+01 9.26486E-01 9.32982E-04 0.OOOOE+00 0.00000E+00
798 9.08117E-01 1.23033E+01 9.26463E-01 9.32095E-04 0.00000E+00 0.00000E+00
799 9.07942E-01 1.23135E÷01 9.26440E-01 9.31215E-04 0.00000E+00 0.OO00E+00
800 9.21666E-01 1.23227E+01 9.26434E-01 9.30066E-04 0.000000E+00 0.OO00E+00
801 9.31197E-01 1.23327E+01 9.26440E-01 9.28921E-04 0.00000E+00 0.000E+00
802 9.30922E-01 1.23427E+01 9.26446E-01 9.27776E-04 0.00000E+00 0.00000E+00
803 8.88743E-01 1.23528E+01 9.26399E-01 9.27811E-04 0.0000E+00 0.00000E+00

KENO MESSAGE NUMBER K5-123 EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.
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LIFETIME = 7.96468E-05 + OR - 1.28891E-07 GENERATION TIME = 3.85994E-05 + OR - 6.32864E-08
NU BAR = 2.42036E+00 + OR - 1.14075E-05 AVERAGE FISSION GROUP = 2.34826E+01 + OR - 4.40629E-03

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION = 6.75831E-02 + OR - 2.21596E-04

NO. OF INITIAL
GENERATIONS

SKIPPED

4

5

6

7

8

9

[0

[1

12

17

22

27

32

37

42

AVERAGE 67 PER CENT

K-EFFECTIVE DEVIATION CONFIDENCE INTERVAL

0.92644 + OR - 0.00093 0.92552 TO 0.92737

0.92645 + OR - 0.00093 0.92552 TO 0.92738

0.92646 + OR - 0.00093 0.92553 TO 0.92739

0.92647 + OR - 0.00093 0,92553 TO 0.92740

0.92643 + OR - 0.00093 0.92550 TO 0.92736

0.92645 + OR - 0.00093 0.92552 TO 0.92739

0.92650 + OR - 0.00093 0.92557 TO 0.92743

0.92650 + OR - 0.00093 0.92557 TO 0.92743

0.92650 + OR - 0.00094 0.92557 TO 0.92744

0.92644 + OR - 0.00093 0.92551 TO 0.92738

0.92641 + OR - 0.00094 0.92547 TO 0.92734

0.92642 + OR - 0.00094 0,92548 TO 0.92735

0.92641 + OR - 0.00095 0.92547 TO 0.92736

0.92638 + OR - 0.00095 0.92543 TO 0.92733

0.92631 + OR - 0.00095 0.92535 TO 0.92726

0.92620 + OR - 0.00095 0.92524 TO 0.92715

95 PER CENT
CONFIDENCE INTERVAL

0.92459 TO 0.92830

0.92459 TO 0.92831

0.92460 TO 0.92832

0.92460 TO 0.92833

0.92457 TO 0.92830

0.92459 TO 0.92832

0.92463 TO 0.92837

0.92463 TO 0.92837

0.92463 TO 0.92837

0.92458 TO 0.92831

0.92453 TO 0.92828

0.92454 TO 0.92829

0.92452 TO 0.92830

0.92448 TO 0.92828

0.92440 TO 0.92821

0.92429 TO 0.92811

99 PER CENT
CONFIDENCE INTERVAL

0.92366 TO 0.92923

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 0.92930

0.92369 TO 0.92931

0.92364 TO 0.92925

0.92359 TO 0.92922

0.92360 TO 0.92923

0.92358 TO 0.92925

0.92353 TO 0.92923

0.92345 TO 0.92916

0.92333 TO 0.92906

NUMBER OF
HISTORIES

800000

799000

798000

797000

796000

795000

794000

793000

792000

791000

786000

781000

776000

771000

766000

761000

702 0.92470 + OR - 0.00219

707 0.92432 + OR - 0.00223

712 0.92431 + OR - 0.00229

717 0.92428 + OR - 0.00233

722 0.92525 + OR - 0.00238

727 0.92385 + OR - 0.00240

732 0.92456 + OR - 0.00252

737 0.92459 + OR - 0.00268

742 0.92491 + OR - 0.00280

747 0.92537 + OR - 0.00300

752 0.92380 + OR - 0.00316

757 0.92301 + OR - 0.00305

762 0.92105 + OR - 0.00296

767 0.92045 + OR - 0.00328

772 0.92113 + OR - 0.00345

777 0.92179 + OR - 0.00375

782 0.92115 + OR - 0.00419

787 0.91949 + OR - 0.00452

792 0.91466 + OR - 0.00548

797 0.91476 + OR - 0.00670

0.92251 TO 0.92689

0.92209 TO 0.92655

0.92202 TO 0.92660

0.92195 TO 0.92661

0.92288 TO 0.92763

0.92145 TO 0.92625

0.92204 TO 0.92708

0.92191 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

0.90918 TO 0.92015

0.90806 TO 0.92146

0.92032 TO 0.92908

0.91987 TO 0.92877

0.91973 TO 0.92889

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 0.93013

0.91691 TO 0.92910

0.91514 TO 0.92697

0.91388 TO 0.92701

0.91423 TO 0.92803

0.91429 TO 0.92930

0.91278 TO 0.92952

0.91045 TO 0.92852

0.90369 TO 0.92563

0.90137 TO 0.92816

0.91813 TO 0.93127

0.91764 TO 0.93100

0.91744 TO 0.93118

0.91729 TO 0.93127

0.91812 TO 0.93239

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 0.93329

0.91387 TO 0.93214

0.91218 TO 0.92993

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 0.93486

101000

96000

91000

86000

81000

76000

71000

66000

61000

56000

51000

.46000

41000

36000

31000

26000

21000

16000

11000

6000
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PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RUN.
THE LINE REPRESENTS K-REFF = 0. 9264 + OR - 0. 0009 WHICH OCCURS FOR 803 GENERATIONS RUN.
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GROUP FISSION UNIT REGION FISSIONS PERCENT
FRACTION DEVIATION

1 0.0003 2.76261E-04 3.3995

2 0.0014 1.33374E-03 1.0362

3 0.0018 1.64813E-03 0.8673

4 0.0010 9.43052E-04 1.1806

5 0.0014 1.30958E-03 0.9350

6 0.0019 1.76704E-03 0.6925

7 0.0019 1.78654E-03 0,7230

8 0.0020 1.85710E-03 1.0723

9 0.0028 2.60413E-03 1.1712

10 0.0059 5.50223E-03 1.1171

11 0.0131 1.21635E-02 0.9260

12 0.0178 1.65352E-02 0.8811

13 0.0170 1.57646E-02 0.8717

14 0.0146 1.35151E-02 0.9027

15 0,0029 2.67349E-03 1.8035

16 0.0019 1.74669E-03 2.6311

17 0.0032 2.93053E-03 2.3384

18 0.0041 3.80840E-03 2.4299

19 0.0051 4.75188SE-03 2.0026

20 0.0209 1.93777E-02 0.9376

21 0.0119 1.10034E-02 1.3987

22 0.0286 2.65082E-02 0.8958

23 0.1058 9.80401E-02 0.4254

24 0.2177 2.01695E-01 0.2852

25 0.1894 1.75473E-01 0.3129

26 0.2376 2.20153E-01 0.2780

27 0.0877 8.12749E-02 0.4616

SYSTEM TOTAL = 9.26443E-01 0.1002

ELAPSED TIME 12.35367 MINUTES

RANDOM NUMBER= 653C16DB7132

ABSORPTIONS PERCENT
DEVIATION

1.43894E-03 0.9898

3.28433E-03 0.3305

1.11443E-03 0.5432

5.85020E-04 0.8038

1.06813E-03 0.5493

2.84069E-03 0.3908

4.80578E-03 0.4113

4.17631E-03 0.4801

4.65358E-03 0.4959

1.10633E-02 0.4949

1.68813E-02 0.4983

1.73134E-02 0.5908

2.10273E-02 0.5340

2.44601E-02 0.4544

1.08525E-02 0.5227

6.41294E-03 0.6061

4.27639E-03 0.9743

4.25856E-03 1.1451

6.74256E-03 0.7563

2.47722E-02 0.4593

1.10177E-02 0.7502

2.53200E-02 0.5355

1.01658E-01 0.2336

2.10402E-01 0.1515

1.80973E-01 0.1588

2.23276E-01 0.1535

7.72601E-02 0.2863

1.00194E+00 0.0216

SKIPPING 3 GENERATIONS

LEAKAGE PERCENT
DEVIATION

0.OOOOOE+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.OOOOOE+o0 0.0000

0.OOOOOE+00 0.0000

O.OOOOOE+00 0.0000

0.00000E+00 0.0000

0.OOOOOE+00 0.0000

O.OOOOOE+00 0.0000

0.OOOOOE+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.O0OOOE÷00 0.0000,

0.OOOOOE+00 0.0000

0.OOOOOE+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.O0000E+00 0.0000

0.OOOOOE+00 0.0000

0.00000E+00 0.0000

0.00000E÷00 0.0000

0.00000E+00 0.0000

O.O0OOOE+O0 0.0000

O.OOOOE+00 0.0000

O.OOOOOE+00 0.0000

O.OOOOOE+00 0.0000

0.OOOOOE+00 0.0000

I,

V.
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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
0.9269 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

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 0.8976
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

FREQUENCY FOR GENERATIONS 204 TO 803 (

/4
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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
0.9269 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

FREQUENCY FOR GENERATIONS 404 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 0.8976
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

FREQUENCY FOR GENERATIONS 604 TO 803
,/-

C,
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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
MODULE CSAS25 WILL BE CALLED

LWT MTR INPUT FOR CASK MODEL - PLATES IN CLOSE & PLATES @ FULL PITCH
'MIN BASKET PLATE - COMMENT CARD REFERS TO NOMINAL PLATE SIZE
'23 PLATES - 20 GRAM 235U PER PLATE
'FUEL SHIFT AXIAL ALTERNATING
'56 CM ACTIVE FUEL HEIGHT
'MODIIIED TO 1.23 CM PLATE THICKNESS / 2 CM OFFSET
27GROUPNDF4 LATTICECELL
URANIUM 1 DEN=19.05 0.03650 293 92235 94. 92238 6. END
AL 1 DEN=2.702 0.25666 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 1.E-20 293.0 END
H20 8 1.E-20 293.0 END
END COMP
SYMMSLABCELL 0.3915 0.083 1 3 0.123 2 END

READ PARAM TBA=5 RUN=YES PLT=NO GEN=803 NPG=1000 END PAEAN
READ GEOM

FUEL PLATE CELL UNITS

UNIT 1
COM='MIDDLE FUEL PLATE CELL'
CUBOID 1 1 2P3.3000 2P0.0415 58.0 2.0
CUBOID 2 1 2P3.3000 2P0.0615 60.0 0.0
CUBOID 3 1 2P3.3000 2P0.1957 60.0 0.0
UNIT 2
COM= 'TOP FUEL PLATE CELL'
CUBOID 1 1 2P3.3000 2P0.0415 58.0 2.0
CUBOID 2 1 2P3.3000 2P0.0615 60.0 0.0
CUBOID 3 1 2P3.3000 0.0615 -0.1957 60.0 0.0
UNIT 3
COM='BOTTOM FUEL PLATE CELL'
CUBOID 1 1 2P3.3000 2P0.0415 58.0 2.0
CUBOID 2 1 2P3.3000 2P0.0615 60.0 0.0
CUBOID 3 1 2P3.3000 0.1957 -0.0615 60.0 0.0

UNIT 4
COM= 'SIDE PLATE'
CUBOID 2 1 2P0.2 2P3.75 60.0 0.0

PLATES AT BOTTOM OF BASKET OPENING

BASKET CENTER ROW ARRAY ELEMENTS

UNIT 10
COM='FUEL PATE ARRAY - PLATES IN 5/16 IN. WEB CENTER'
ARRAY 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
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 12
COM='FUEL ARRAY 20 PLATES IN 5/16 IN. WEB LEFT'
ARRAY 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 PLATE ON RIGHT - TOP STACK'
ARRAY 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 0.3048 5RO.0 1
UNIT 21
COM='FUEL 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 4R0.0 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 -4.3688 0.0
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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 -4.3688 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 4R0.0 1

CONSTRUCTION BASKET ROWS

UNIT 40
COM='2 UNIT ARRAY WITH 1/4 IN. PLATE ON TOP AND SIDES'
ARRAY 2 -9.0428 -4.3688 0.0
REPLICATE 5 1 3R0.3048 0.0 2R0.0 1
UNIT 41
COM='3 UNIT ARRAY WITH REST OF 5/16 WEE'
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 0.3048 2R0.0 1

* BASKET UNIT

UNIT 50
COM='7 MTR ELEMENTS IN THE LWTI
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 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 -4.3688 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 2R0.3556 4R0.0 1
UNIT 111
COM='FUEL ARRAY 20 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 0.0 13.152
HOLE 4 4.1687 0.0 13.152
REPLICATE 5 1 2R0.3556 4R0.0 1
UNIT 112
COM='FUEL ARRAY 20 PLATES IN 5/16 IN. WEB LEFT'
ARRAY 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 2R0.3556 4R0.0 1

BASKET TOP ROW ARRAY ELEMENTS

UNIT 120
COM='FUEL ARRAY WITH HALF OF 1/4 PLATE ON RIGHT - TOP STACK'
ARRAY 1 -2.6314 -4.3688 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 0.3048 5RO.0 1
UNIT 121
COM='FUEL WITH HALF OF 1/4 IN. PLATE ON LEFT TOP STACK'
ARRAY 1 -3.9686 -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 0.0 0.3048 4R0.0 1

BASKET BOTTOM ROW ARRAY ELEMENTS

UNIT 130
COM='FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON RIGHT - BOTTOM STACK'
ARRAY 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 0.3048 5RO.0 1
UNIT 131
COM='FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON LEFT - BOTTOM STACK'
ARRAY 1 -3.9686 -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 0.0 0.3048 4R0.0 01,
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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 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 2R0.7112 2R0.0 1
UNIT 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 0.3048 2R0.0 1

BASKET UNIT

UNIT 150
COM= ' 7 MTR ELEMENTS IN THE LWT'
CYLINDER 3 1 17.0500 73.152 0.0
HOLE 140 0.0 +9.4489 0.0
HOLE 141 0.0 0.0 0.0
HOLE 142 0.0 -9.4489 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 4P49.8539 73.152 -1.27

CASK LID AND BOTTOM STRUCTURE

UNIT 60
COM= 'SIMPLIFIED LID STRUCTURE NAC-LWT'
CYLINDER 5 1 36.5188 13.6775 -14.1351
CYLINDER 6 1 49.8539 13.6775 -14.1351
CUBOID 8 1 4P49.8539 13.6775 -14.1351
UNIT 61
COM='SIMPLIFIED CASK BOTTOM STRUCTURE NAC-LWT'
CYLINDER 6 1 26.3525 2P3.81
CYLINDER 5 1 36.6188 +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 AND 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 LID AND BOTTOM

GLOBAL UNIT 70
COM='STACK OF 6 BASKETS IN CASK WITH LID AND BOTTOM'
ARRAY 10 -49.8539 -49.8539 0.0
END GEOM
READ ARRAY

FUEL ELEMENT PLATE ARRAY

ARA=I NUX=1 NUY=23 NUZ=1 FILL 3 21RI 2 END FILL

ARRAYS OF BASKET OPENINGS (TOP, MIDDLE, BOTTOM)
PLATES AT BOTTOM OF OPENING

ARA=2 NUX=2 NUY=1 NUZ=1 FILL 20 21 END FILL
ARA=3 NUX=3 NUY=1 NUZ=1 FILL 12 10 11 END FILL
ARA=4 NUX=2 NUY=1 NUZ=1 FILL 30 31 END FILL

ARRAYS OF BASKET OPENINGS (TOP, MIDDLE, BOTTOM)
PLATES AT TOP OF OPENING

ARA=I2 NUX=2 NUY=1 NUZ=1 FILL 120 121 END FILL
ARA=13 NUX=3 NUY=1 NUZ=1 FILL 112 110 111 END FILL
AEA=14 NUX=2 NUY=1 NUZ=1 FILL 130 131 END FILL

* ARRAY OF BASKETS WITH LID AND BOTTOM

ARA=10 NUX=1 NUY=1 NUZ=10 FILL 61 62 150 50 150 50 150 50 62 60 END FILL
END ARRAY
READ BOUNDS ALL=MIR END BOUNDS
READ PLOT
TTL='X-Y PLOT OF CENTER ELEMENT - FUEL ELEVATION'
SCR=YES PIC=MAT LPI=10
UAX=1.0 VDN=-1.0 NAX=I1500
XUL=-5.0 YUL=5.0 ZUL=50.0
XLR=5.0 YLR=-5.0 ZLR=50.0 END
TTL='X-Y PLOT OF BASKET - FUEL ELEVATION'
UAX=I1.0 VDN=-1.0 NAX=1500
XUL=-17.0 YUL=17.0 ZUL=50.0
XLR=I17.0 YLR=-17.0 ZLR=50.0 END
TTL='X-Y PLOT OF CASK - FUEL ELEVATION'
UAX=1.0 VDN=-1.0 NAX=I500
XUL=-65.0 YUL=65.0 ZUL=50.0
XLR=65.0 YLR=-65.0 ZLR=50.0 END
TTL='Y-Z (X=0) PLOT OF BOTTOM BASKET - CENTER SECTION'
VAX=1.0 WDN=-1.0
XUL=0.0 YUL=-5.0 ZUL=55.0
XLR=0.0 YLR=5.0 ZLR=50.0 END
TTL='Y-Z (X=0) PLOT OF BOTTOM BASKET - CENTER FUEL ELEMENT'
VAX=1.0 WDN=-1.0
XUL=0.0 YUL=-5.0 ZUL=101.1
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XLR=0.0 YLR=5.0 ZLR=26,6 END
TTL=Y-Z (X=-2) PLOT OF BOTTOM BASKET'

.VAX=*. 0 WDN=-1.0
XUL=-2.0 YUL=-15.0 ZUL=I01.1
XLR=-2.0 YLR=I5.0 ZLR=26.6 END
TTL= Y-Z (X=-2) PLOT OF CASK - R=17.0'
LPI=5 NAX=l000
VAX=l. 0 WDN=-I.0
XUL=-2 .0 YUL=-17.0 ZUL= 502.0
XLR=-2.0 YLR=l7.0 ZLR=-l.0 END
TTL='Y-Z (X=-2) PLOT OF CASK - R=51.0'
VAX=1.0 WDN=-1.0
XUL=-2.0 YUL=-51.0 ZUL=502.0
XLR=-2.0 YLR=51.0 ZLR=-1.0 END
END PLOT
END DATA

SECONDARY MODULE 000008 HAS BEEN CALLED.

MODULE 000008 IS FINISHED. COMPLETION CODE

SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE

SECONDARY MODULE 000009 HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE

MODULE CSAS25 IS FINISHED. COMPLETION CODE

0. CPU TIME USED

0. CPU TIME USED

0. CPU TIME USED

0. CPU TIME USED

0.55 (SECONDS).

3.29 (SECONDS).

745.01 (SECONDS).

751.44 (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\WIN_NT\EXE

THIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE

JOBNAMS: SCALE-PC

DATE OF EXECUTION: 02/26/01

TIME OF EXECUTION: 09:18:44
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'MIN BASKET PLATE - COMMENT CARD REFERS TO NOMINAL PLATE SIZE

'23 PLATES - 20 GRAM 235U PER PLATE

'FUEL SHIFT AXIAL ALTERNATING

'56 CM ACTIVE FUEL HEIGHT

'MODIIIED TO 1.23 CM PLATE THICKNESS / 2 CM OFFSET

'MIN BASKET PLATE - COMMENT CARD REFERS TO NOMINAL PLATE SIZE

'23 PLATES - 20 GRAM 235U PER PLATE

'FUEL SHIFT AXIAL ALTERNATING

'56 CM ACTIVE FUEL HEIGHT

'MODIIIED TO 1.23 CM PLATE THICKNESS / 2 CM OFFSET
LWT MTR INPUT FOR CASK MODEL - PLATES IN CLOSE & PLATES @ FULL PITCH

* PROBLEM PARAMETERS **

LIB 27GROUPNDF4 LIBRARY
MXX 8 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 URANIUM STANDARD COMPOSITION
MX 1 MIXTURE NO.
VF 0.0365 VOLUME FRACTION
ROTH 19.0500 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 0.2567 VOLUME FRACTION
ROTH 2.7020 SPECIFIED DENSITY
NEL I 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 0.9982 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
MX 4 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 SS304 STANDARD 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

24304 19.000 WT%
25055 2.000 WT%
26304 69.500 WT%
28304 9.500 WT%
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END

SC PB STANDARD COMPOSITION /
Mx 6 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 DEG KELVIN

82000 1.00 ATOM/MOLECULE
END

SC H20 STANDARD COMPOSITION
MX 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
MX 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 SYMMSLABCELL CELL TYPE
PITCH 0.3915 CM CENTER TO CENTER SPACING
FUELOD 0.0830 CM FUEL DIAMETER OR SLAB THICKNESS
MFUEL 1 MIXTURE NO. OF FUEL
MMOD 3 MIXTURE NO. 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 IS MOD
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LWT MTR INPUT FOR CASK MODEL - PLATES IN CLOSE & PLATES @ FULL PITCH

DATA LIBRARY INFORMATION***

* UNIT VOLUME
- NUMBER DATA SET NAME NAME UNIT FUNCTION

89 G:\scale43\DATALIB\FT89F001 STANDARD COMPOSITION LIBRARY

82 G:Oscale43\DATALIB\FT82FOO1 CROSS SECTION LIBRARY

11 I:\PROJECTS\Sts-proj\mtr\141000-1.2\HIGH-U-1 SHORT CROSS SECTION LIBRARY **

90 I:\PROJECTS\sts-proj\mtr\141000-1.2\HIGH-U-1 INPUT DATA DIRECT ACCESS

*** -STANDARD COMPOSITION LIBRARY DATA *

UNIT NUMBER : 89

DATASET NAME : G:\scale43\DATALIB\FT89FOO1

* 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 : \:\scale43\DATALIB\FT82FO01

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 ........

CONTROL MODULE CSAS25 IS COMPLETE.
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nB BB 00 00

Ba BB 00 00
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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: 02/26/01

TIME OF EXECUTION: 09:18:45

NAC International 6.6.7-59



NAC-LWT Cask SAR November 2007
Revision 38

-IQ ARRAY HAS 1 ENTRIES.

0Q ARRAY HAS 4 ENTRIES.

IQ ARRAY HAS 6 ENTRIES.

2Q ARRAY HAS 2 ENTRIES.
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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 8

MS--MIXING TABLE LENGTH 16

IBL--SHIELDED CROSS SECTION EDIT OPTION (0/1--NO/YES) 0

IBR--BONDARENKO FACTOR EDIT OPTION (0/I--NO/YES) 0

ISSOPT--DANCOFF FACTOR OPTION 0

CONVERGENCE CRITERION 1.00000E-03 -

GEOMETRY CORRECTION FACTOR FOR WIGNER RATIONAL APPROXIMATION 1.OOGEG00

3Q ARRAY HAS 16 ENTRIES.

4Q ARRAY HAS 16 ENTRIES.

5Q ARRAY HAS 16 ENTRIES.

MIX

ENTRY
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

6Q ARRAY HAS

7Q ARRAY HAS

8Q ARRAY HAS

9Q ARRAY HAS

10Q ARRAY HAS

11Q ARRAY HAS

ING TABLE

MIXTURE ISOTOPE
1 92235
1 92238
1 13027
2 13027
4 13027
3 1001
7 1001
8 1001
3 8016
7 8016
8 8016
5 24304
5 25055
5 26304
5 28304
6 82000

8 ENTRIES.

8 ENTRIES.

8 ENTRIES.

8 ENTRIES.

16 ENTRIES.

8 ENTRIES.

NUMBER DENSITY
1.67462E-03
1.05541E-04
1.54783E-02
6.03066E-02
6.03066E-02
6.67692E-02
6.67692E-22
6.67692E-22
3.33846E-02
3.33846E-22
3.33846E-22
1.74286E-02
1.73633E-03
5.93579E-02
7.72070E-03
3.29690E-02

NEW IDENTIFIER
1092235
1092238
1013027
2013027
4013027
3001001
7001001
8001001
3008016
7008016
8008016
5024304
5025055
5026304
5028304
6082000

GEOMETRY AND MATERIAL DESCRIPTION

ZONE MIXTURE OUTER DIMENSION TEMPERATURE EXTRA XS TYPE (0/1--FUEL/MOD)
1 1 4.15000E-02 2.93000E+02 2.35465E+00 0
2 2 6.15000E-02 2.93000E+02 0.OOOOOE+00 0
3 3 1.95750E-01 2.93000E+02 0.OOOOOE+00 0
4 4 5.19575E+00 2.93000E+02 0.OOOOOE+00 0
5 5 1.01958E+01 2.93000E+02 0.OOOOOE+00 0
6 6 1.51958E+01 2.93000E+02 0.OOOOOE+00 0
7 7 2.01958E+01 2.93000E+02 0.OOOOOE+00 0
8 8 2.51958E+01 2.93000E+02 0.OOOOOE+00 0

.3609 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 I

COPY 1001 HYDROGEN FROM LOG 11 TO LOG 18

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

1001

1001

1001

8016

8016

8016

8016

13027

13027

13027

13027

HYDROGEN

HYDROGEN

HYDROGEN

OXYGEN-16

OXYGEN-16

OXYGEN-16

OXYGEN-16

AL-27 1193

AL-27 1193

AL-27 1193

AL-27 1193

FROM LOG 18

FROM LOG 18

FROM LOG 18

FROM LOG 11

FROM LOG 18

FROM LOG 18

FROM LOG 18

218 G FROM LOG 11

218 G FROM LOG 18

218 G FROM LOG 18

218 G FROM LOG 18

TO LOG

TO LOG

TO LOG

TO LOG

TO LOG

TO LOG

TO LOG

TO LOG

TO LOG

TO LOG

TO LOG

1

1

1

18

1

1

1

18

1

1

1

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0
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COPY

COPY

COPY

COPY

COPY

COPY

COPY

24304

25055

26304

28304

82000

92235

92238

CR 1191 WT SS-30

MANGANESE-55

FE 1192 WT SS-30

NI 1190 WT SS-30

PB 1288 218NGP

URANIUM-235

URANIUM-238

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

FROM LOG 11 TO LOG

FROM LOG 11 TO LOG

1

1

1

1

1

1

1

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

I

S

n1
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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

TASLE OF CONTENTS
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
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 SPe5+4(42375)1

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)'
PB 1288 218NGP 042375 P-3 293K

URANIUM-235 ENDF/B-IV MAT 1261
URANIUM-238 ENDF/B-IV MAT 1262

08/12/94

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

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID

16
0
1

3001001
7001001
8001001
3008016
7008016
8008016
1013027
2013027
4013027
5024304
5025055
5026304
5028304
6082000
1092235
1092238

TAPE COPY USED 0 I/O'S, AND TOOK 0.11 SECONDS

! Ir
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SSSSSSSSSSS CCCCCCCCCCC
SSSSSSSSSSSSS CCCCCCCCCCCCC
SS SS CC CC
SS CC
SS cc
SESSSSSESSS cc

SSSSSSSSSSSS cc
SS CC
SS CC

SS SS CC CC
SSSSSESSSESS CCCCCCCCCCCCC

ESSSSSSSSS CCCCCCCCCCC
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AA AA LL EE
AA AA LL EE
AA AA LL EE
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PPpPPPPpPPPP CCCCCCCCCCC
PpPPPpPPpPPP CCCCCCCCCCCCC
pp PP cc cc
pp pp cc
pp pp cc
PPPPPpPpPPPPP cc
PPPPPPPPPPpPP cc
PP CC

pp cc
pp cc cc

pp cccccccccccc

PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000002

CREATION DATE: 09/28/95

.... VOLUME: ENG

LIBRARY: G:\SCALE43\WINNT\EXE

THIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE

JOBNAME: SCALE-PC

DATE OF EXECUTION: 02/26/01

TIME OF EXECUTION: 09:18:46
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-IQ ARRAY HAS 1 ENTRIES.

0Q ARRAY HAS 9 ENTRIES.

IQ ARRAY HAS 12 ENTRIES.

SELECT 16 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

3 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 16 ENTRIES.

3Q ARRAY HAS 45 ENTRIES.

4Q ARRAY HAS 16 ENTRIES.

GENERAL INFORMATION CONCERNING CROSS SECTION LIBRARY
TAPE IDENTIFICATION NUMBER 4321
NUMBER OF NUCLIDES ON TAPE 16
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

(Ac

08/12/94

NUCLIDES FROM XSDRN TAPE
1 HYDROGEN ENDF/B-IV MAT 1269/THRMI
2 HYDROGEN ENDF/B-IV MAT 1269/THRMJ
3 HYDROGEN ENDF/B-IV MAT 1269/THRMI
4 OXYGEN-16 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)
8 AL-27 1193 218 GP 040375(5)
9 AL-27 1193 218 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
12 FE 1192 WT SS-304(1/EST) P-3 293K SP=5÷4
13 NI 1190 WT SS-304(1/EST) P-3 293K SP=5÷-
14 PB 1288 218NGP 042375 P-3 293K
15 URANIUM-235 ENDF/B-IV MAT 1261
16 URANIUM-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/THRM1002

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=594(42375)(

MANGANESE-55 ENDF/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

SPIN FACTOR (G) 14.448

,002 UPDATED 08/12/94 3001001
L002 UPDATED 08/12/94 7001001
L002 UPDATED 08/12/94 8001001

UPDATED 08/12/94 3008016
UPDATED 08/12/94 7008016
UPDATED 08/12/94 8008016
UPDATED 08/12/94 1013027
UPDATED 08/12/94 2013027
UPDATED 08/12/94 4013027

4(42375)'ý UPDATED 08/12/94 5024304
UPDATED 08/12/94 5025055

L(42375)' UPDATED 08/12/94 5026304
1(42375)' UPDATED 08/12/94 5028304

UPDATED 08/12/94 6082000
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 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 3008016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

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 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 2013027 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 4013027 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 5024304 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 5025055 TEMPERATURE=

0.0000E+00

K,

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

TEMPERATURE(KELVIN)

LUMPED NUCLEAR DENSITY

LUMP DIMENSION (A-BAR)

= 293.000

= 1.7363295E-03

= 0.OOOOOOE+00 K,
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INNER RADIUS = 0.0000000E+00 DANCOFF CORRECTION (C) = 0.0000000:E00

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=1.00000

GROUP RES ABS RES FISS RES SCAT
8 -5. 518788E-04 0.00000OE+00 -3.9 44190E-01
9 -2.797993E-03 0.OOOOOOE+00 -2.293471E+00

10 -3.291452E-01 0.000000E+00 -3.820862E+01
11 -2.680562E+00 0.000000E+00 -1.159996E+02

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 3.33719E+00
FISSION 0.00000E+00

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)'

PB 1288 218NGP 042375 P-3 293K

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

UPDATED 08/12/94 5026304 TEMPERATURE= 293.00
PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

UPDATED 08/12/94 5028304 TEMPERATURE= 293.00
PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

UPDATED 08/12/94 6082000 TEMPERATURE= 293.00
PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

URANIUM-235 ENDF/B-IV MAT 1261 UPDATED 08/12/94 1092235 TI

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 233.025 TEMPERATURE(KELVIN) = 293.000

POTENTIAL.SCATTER SIGMA = 11.500 LUMPED NUCLEAR DENSITY = 1.6746225E

SPIN FACTOR (G) = 15171.100 LUMP DIMENSION (A-BAR) = 8.2999997E

INNER RADIUS = 0.OOOOOOOE+00 DANCOFF CORRECTION (C) = 5.1177365E

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I 26.982 SIGMA(PER ABSORBER ATOM)= 1.2445693E+01

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 = 238.051 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 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
12 -3.991273E+00 -2.455652E+00 -1.020250E-01
13 -1.148550E+01 -5.609972E+00 -2.579727E-01
14 -8.385537E+00 -4.924647E+00 -6.251335E-02
15 -4.888190E-04 -3.721843E-04 4.008032E-06

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.00383E+02
FISSION 1.20157E+02

24PERATURE= 293.00

:-03

:-02

-01

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 TE14PERATURE(KELVIN) = 293.000

POTENTIAL SCATTER SIGMA = 10.599 LUMPED NUCLEAR DENSITY = 1.0554063E

SPIN FACTOR (G) = 656.527 LUMP DIMENSION (A-BAR) = 8.2999997E

INNER RADIUS = 0.0000000E+00 DANCOFF CORRECTION (C) = 5.1177365E

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-i 26.982 SIGMA(PER ABSORBER ATOM)= 1.9747691E+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.

EMPERATURE= 293.00

-04

-02

E-01
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THIS RESONANCE MATERIAL WILL BE TREATED AS A 1-DIMENSIONAL OBJECT.

VOLUME FRACTION OF LUMP IN CELL USED TO ACCOUNT FOR SPATIAL SELF-SHIELDINO1=.00000
GROUP RES ABS RES FISS RES SCAT

9 -3.221209E-04 0.000000E+00 -3.615814E-03
10 -1.701700E-02 -9.645751E-08 -1.233430E-01
11 -7.790445E-01 0.OOOOE+00 -2.481573E+00
12 -7.111002E.00 S.OOOOOE+00 -8.512491E+00
13 -8.282583E+00 S.000055E+00 -2.746092E+00
14 -1.524248E+01 0.000000E+00 -8.966302E-01
15 -5.454276E-09 0.000000E+00 6.277273E-09

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.35741E+02
FISSION 5:33533E-04

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

\'U
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THIS XSDRN WORKING TAPE WAS CREATED 02/26/01 AT 09:18:46
THE TITLE OF THE PARENT CASE IS AS FOLLOWS
SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY

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

TAPE ID 4321 NUMBER OF NUCLIDES
NUMBER OF NEUTRON GROUPS 27 NUMBER OF GAMMA GROUPS
FIRST THERMAL GROUP 15 LOGICAL UNIT

TABLE OF CONTENTS
HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94
HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94
HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94
OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94
OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94
OXYGER-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94

AL-27 1193 218 OP 040375(5) UPDATED 08/12/94
AL-27 1193 218 GP 040375(5) UPDATED 08/12/94
AL-27 1193 218 GP 040375(5) UPDATED 08/12/94
CR 1191 WT SS-304(1/EST) P-3 293K SP=5+4(42375)' UPDATED 08/12/94

MANGANESE-55 ENDF/B-IV MAT 1197 UPDATED 08/12/94
FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)' UPDATED 08/12/94
NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4(42375)' UPDATED 08/12/94
PB 1288 218NGP 042375 P-3 293K UPDATED 08/12/94

URANIUM-235 ENDF/B-IV MAT 1261 UPDATED 08/12/94
URANIUM-238 ENDF/B-IV MAT 1262 UPDATED 08/12/94

TAPE COPY USED 0 I/O'S, AND TOOK 0.11 SECONDS

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID

16
0
4

3001001
7001001
8001001
3008016
7008016
8008016
1013027
2013027
4013027
5024304
5025055
5026304
5028304
6082000
1092235
1092238
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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\WIN_NT\EXE

THIS IS NOT 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 MAXIMUM PROBLEM TIME (MIN) 30.00

TBA TIME PER GENERATION (MIN) 5.00

GEN NUMBER OF GENERATIONS 803

*** 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 S *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

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 ***

/

K.

(,
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LOGICAL PARAMETERS ...

RUN

FLX

SMU

MKU

CKU

FMU

MKH

CKH

FMH

HHL

AMX

X9'

XS2

XAP

PKI

PlD

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

PUN

NUB

MKP

CKP

FMP

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 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 * -

NO

NO

NO

NO

NO

NO

NO *

NO

NO **

PARAMETER INPUT COMPLETED

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

VOLUME FRACTION 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+01 +Y= 4.98539E+01 -Y=-4.98539E+01 +Z= 5.01625E+02 -Z= 0.0000E*+00

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNED OFF

KENO MESSAGE NUMBER K5-105 ... *O WARNING, ONLY 905 INDEPENDENT STARTING POSITIONS WERE GENERATED.

95 ADDITIONAL STARTING POINTS WERE PICKED FROM THE INITAL DISTRIBUTION.

4.49683 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 4.51200 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

KENO MESSAGE NUMBER K5-132 WARNING .... ONLY 937 INDEPENDENT FISSION POINTS WERE GENERATED
1 8.55343E-01 4.51767E+00 1.00000E+00 0.00000E+00 C.00500E+00 0.00000E+002 9.52762E-01 4.52683E+00 1.00000E+00 0.00000E+00 0.80000E+00 0.00000E+00
3 9.43276E-01 4.53600E+00 9.43276E-01 C.OOS0E+00 0.005000E+00 0.00000E+00
4 9.15340E-01 4.54600E+00 9.29308E-01 1.39679E-02 0.00000E+00 O.05000E+00
5 9.20312E-01 4.55517E+00 9.26310E-01 8.60381E-03 0.00000E+00 0.OO00E+00
6 9.35103E-01 4.56533E+00 9.28508E-01 6.46878E-03 0.00000E+00 0.00000E+00
7 9.57650E-01 4.57533E+00 9.34336E-01 7.68620E-03 0.00000E+00 0,00000E00+00
8 9.12494E-01 4.58450E+00 9.30696E-01 7.25517E-03 0.OS000E+00 .50000E-+00
9 9.43531E-01 4.59450E+00 9.32529E-01 6.40001E-03 0.O0000E+00 0.00000E+00

10 9.24840E-01 4.60467E+00 9.31568E-01 5.62531E-03 O.OOOOE+00 0.00000E+00
11 9.10585E-01 4.61383E+00 9.29237E-01 5.48160E-03 0.OSOSKE+00 0.00000E+00
12 9.43642E-01 4.62383E+00 9.30677E-01 5.11014E-03 0.OOOOE+00 O.OC000E+00
13 9.20175E-01 4.63383E+00 9.29722E-01 4.71987E-03 O.OOOE+00 0.0000E+00
14 9.75696E-01 4.64400E+00 9.33554E-01 5.76559E-03 0.05000E+00 O.00000E+00
15 9.16658E-01 4.65317E+00 9.32254E-01 5.46050E-03 0.00000E+00 0.00000E+00
16 9.12942E-01 4.66417E+00 9.30875E-01 5.24025E-03 0.OE00E+O0 O.0000KE+00
17 9.19028E-01 4.67417E+00 9.30085E-01 4.94192E-03 0.COSOCE+00 0.OS000E+00
18 9.46357E-01 4.68333E+00 9.31102E-01 4.73330E-03 C.S0000E+00 0.0000E+00
19 9.01398E-01 4.69333E+00 9.29354E-01 4.77717E-03 0.00000KE+00 O.0000E+00
20 9.20218E-01 4.70250E+00 9.28847E-01 4.53247E-03 0.00000E+00 C.O0000E+OS
21 9.47900E-01 4.71267E+00 9.29850E-01 4.40301E-03 0.00000E+00 0.GOOO0E+00
22 9.26415E-01 4.72267E+00 9.29678E-01 4.18059E-03 0.00000E+00 O.OO00E+00
23 9.54758E-01 4.73283E+00 9.30872E-01 4.15200E-03 0.00000E+00 0.0O000E+00
24 9.15572E-01 4.74200E+00 9.30177E-01 4.01940E-03 0.00000E+00 0.S000CE+00
25 9.51173E-01 4.75200E+00 9.3109KE-01 3.94767E-03 0.00000E+00 0.00000E+00
26 9.68620E-01 4.76200E+00 9.32653E-01 4.09033E-03 0.00000E÷00 0.0C000E+00
27 9.63570E-01 4.77117E+00 9.33890E-01 4.11359E-03 O.OOCOOE+00 0.00000E+00
28 9.63525E-01 4.78133E+00 9.35030E-01 4.11329E-03 0.000E+00 0.O0000E+00
29 9.73742E-01 4.79133E+00 9.36464K-01 4.20971E-03 0.COSOOE+00 E.OS00E+00
30 1.00936E+00 4.80550E+00 9.39067E-01 4.82014E-03 0.00000E+00 0.OSOS0E+00
31 8.97393E-01 4.81067E+00 9.37635E-01 4.86791E-03 0.00000E+00 0.00000E+00
32 9.42504E-01 4.82067E-00 9.37793E-01 4.70565E-03 5.50000E+00 KO.OOK0E+00
33 9.12839E-01 4.82983E+00 9.36988E-01 4.62196E-03 0.00000E+00 0.000K0E+00
34 9.49503E-01 4.83983E+00 9.37379E-01 4.49225E-03 0.00000E+00 0.0000CE+00
35 9.22407E-01 4.85000E+00 9.36925E-01 4.37757E-03 O.000E+00 0.5005KE+00
36 9.26712E-01 4.85917E+00 9.36625E-01 4.25747E-03 0.OO0E+00 0.00000E+00
37 9.28231E-01 4.86917E+00 9.36385E-01 4.14099E-03 C.00000E+00 S.00000E+00
38 9.15251E-01 4.87833E+00 9.35798E-01 4.06691E-03 0.00000E+00 S.000K0E+00
39 9.56362E-01 4.88833E+00 9.36354E-01 3.99433E-03, 0.C0K0CE+00 0.00000E+00
40 9.39974E-01 4.89750E+00 9.36449E-01 3.88896E-03 0.00000E+00 O.00000E-00
41 9.49166E-01 4.90767E+00 9.36775E-01 3.80194E-03 0.00000E+00 0.O0000E+00
42 9.50192E-01 4.91767E+00 9.37110E-01 3.72082K-03 0.00000E+00 0.O0000E+00
43 9.28187E-01 4.92783E+00 9.36893E-01 3.63546E-03 0.00000E+00 0.00000OE+00
44 9.10787E-01 4.93783E+00 9.36271E-01 3.60188E-03 5.00K0SE+00 0.000S0E+00
45 9.02307E-01 4.94783E+00 9.35481E-01 3.60472E-03 0.00000E+00 0.000E+00....
46 9.24200E-01 4.95800ES00 9.35225E-01 3.53116E-03 0.00000E+00 S.S0000E+00 K
47 9.56755E-01 4.96717E+00 9.35703E-01 3.48480E-03 0.005K00E+00 0.S00CE+00
48 8.98639E-01 4.97717E+00 9.34898E-01 3.50215E-03 0.00O00E+00 0.OCSS0E+00
49 9.12026E-01 4.98733EK00 9.34411E-01 3.46121E-03 S.000K0E+00 S.00000E+00
50 9.09649E-01 4.99733E+00 9.33895E-01 3.42738E-03 0.000K0E+00 0.COOSE+00

784 8.94491E-01 1.22155E+01 9.28832E-01 9.01006E-04 O.OOOOOE+00 0.0K000E+00
785 9.08315E-01 1.22255E+01 9.28806E-01 9.00236E-04 0.COSCCE+00 0.00000E+00
786 8.88725E-01 1.22357E+01 9.28755E-01 9.00539E-04 0.0000KE÷0C 5.0000E+00
787 9.49059E-01 1.22465E+01 9.28781E-01 8.99763E-04 S.OK000E÷-C 0.OC00E+C00
788 9.75643E-01 1.22557E+01 9.28841E-01 9.00593E-04 0.00000E+00 O.OOOOKE+00
789 9.74076E-01 1.22658E+01 9.28898E-01 9.01283E-04 0.00000E+00 O.C000KE+00
790 8.89811E-01 1.22768EK01 9.28848E-01 9.01504E-04 0.COCCKE+00 0.00000E+00
791 9.17117E-01 1.22860E+01 9.28834E-01 9.00484E-04 0.000K0CE+00 S.C000E+00
792 9.30645E-01 1.22960EK01 9.28836E-01 8.99346E-04 S.00K0E+00 0.000K0CE+00
793 9.19421E-01 1.23052E+01 9.28824E-01 8.98287E-04 0.000E+0K 0.00000KCE+00
794 9.41785E-01 1.23152E+01 9.28840E-01 8.97301E-04 0.OOSKE+00 0.0000KCE+00
795 9.60725E-01 1.23253E+01 9.28881E-01 8.97071E-04 0CCK0COE+00 0.00000E+00
796 8.98373E-01 1.23345E+01 9.28842E-01 8.96764E-04 S.CSO00E+00 0.OCOSSE+00
797 9.13509E-01 1.23445E+01 9.28823E-01 8.95843E-04 0.00000E+00 O.OCSOKE+00
798 8.86803E-01 1.23547E+01 9.28770E-01 8.96272E-04 0.O00K0E+00 0.0OOSES00
799 9.61447E-01 1.23647E+01 9.28811E-01 8.96086E-04 0.00000E+00 0.OOOKE+00
800 9.72897E-01 1.23747E+01 9.28866E-01 8.96665E-04 0.00000E+00 O.OSOOKE+00
801 9.47415E-01 1.23857E+01 9.28890E-01 8.95843E-04 0.00000E+00 O.OCOK0E÷00
802 9.51550E-01 1.23958E+01 9.28918E-01 8.95171E-04 0.00000E+00 S.SOS00E+00
803 9.57784E-01 1.24050E+01 9.28954E-01 8.94779E-04 0.00000E+00 0.00000C+00

RENO MESSAGE NUMBER K5-123 EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.

NAC International 6.6.7-74



NAC-LWT Cask SAR
Revision 38

November 2007

LIFETIME = 7.89581E-05 + OR - 1.41168E-07 GENERATION TIME = 3.69606E-05 + OR - 6.24488E-08
NU BAR = 2.42056E+00 + OR - 1.23157E-05 AVERAGE FISSION GROUP = 2.33314E+01 + OR - 4.51865E-03

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION = 7.56224E-02 + OR - 2.51308E-04

NO. OF INITIAL
GENERATIONS

SKIPPED
AVERAGE

K-EFFECTIVE

3 0.92894

4 0.92895

5 0.92896

6 0.92896

7 0.92892

8 0.92894

9 0.92892

10 0.92893

11 0.92895

12 0.92893

17 0.92893

22 0.92894

27 0.92879

32 0.92861

37 0.92861

42 0.92853

47 0.92855

52 0.92864

57 0.92862

÷ 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 0.92804 TO 0.92983

- 0.00090 0.92806 TO 0.92985

- 0.00090 0.92807 TO 0.92986

- 0.00090 0.92806 TO 0.92985

- 0.00090 0.92802 TO 0.92982

- 0.00090 0.92804 TO 0.92984

- 0.00090 0.92802 TO 0.92982

- 0.00090 0.92803 TO 0.92983

- 0.00090 0.92805 TO 0.92985

- 0.00090 0.92803 TO 0.92984

- 0.00091 0.92803 TO 0.92984

- 0.00091 0.92802 TO 0.92985

- 0.00091 0.92788 TO 0.92971

- 0.00091 0.92770 TO 0.92952

- 0.00092 0.92770 TO 0.92953

- 0.00092 0.92761 TO 0.92944

- 0.00092 0.92763 TO 0.92948

- 0.00093 0.92771 TO 0.92957

- 0.00093 0.92769 TO 0.92956

95 PER CENT
CONFIDENCE INTERVAL

0.92714 TO 0.93073

0.92716 TO 0.93075

0.92717 TO 0.93076

0.92716 TO 0.93075

0.92712 TO 0.93072

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

0.92697 TO 0.93062

0.92679 TO 0.93043

0.92678 TO 0.93044

0.92669 TO 0.93036

0.92671 TO 0.93040

0.92679 TO 0.93050

0.92676 TO 0.93049

0.91951 TO 0.94086

0.91926 TO 0.94216

0.91982 TO 0.94663

0.92237 TO 0.95251

0.92027 TO 0.95458

0.92145 TO 0.97118

99 PER CENT
CONFIDENCE INTERVAL

0.92625 TO 0.93162

0.92626 TO 0.93164

0.92627 TO 0.93166

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

0.92622 TO 0.93164

0.92621 TO 0.93165

0.92620 TO 0.93167

0.92605 TO 0:93154

0.92588 TO 0.93134

0.92587 TO 0.93136

0.92577 TO 0.93128

0.92578 TO 0.93132

0.92586 TO 0.93142

0.92583 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

800000

799000

798000

797000

796000

795000

794000

793000

792000

791000

786000

781000

776000

771000

766000

761000

756000

751000

746000

772

777

782

787

792

797

0.93019

0.93071

0.93322

0.93744

0.93743

0.94632

+ OR - 0.00534

" OR - 0.00572

+ OR - 0.00670

+ OR - 0.00753

+ OR - 0.00858

+ OR - 0.01243

0.92485 TO 0.93552

0.92499 TO 0.93643

0.92652 TO 0.93993

0.92990 TO 0.94497

0.92885 TO 0.94601

0.93388 TO 0.95875

31000

26000

21000

16000

11000

6000
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PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RUN.TNE LINE REPRESENTS K-EFF = 0.9289 + OR - 0.0009 NNICN OCCURS FOR 803 GENERATIONS RUN. a
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PLOT OF AVERAGE K-EFFECTIVE BY GENERATION SKIPPEO.
THE LINE REPRESENTS K-SEFF = 0.9289 + OR - 0.0009 WHICH OCCURS FOR 3 GENERATIONS SKIPPED.
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GROUP FISSION UNIT REGION FISSIONS PERCENT
FRACTION DEVIATION

1 0.0003 3.08599E-04 3.2806

2 0.0016 1.46285E-03 1.0429

3 0.0020 1.82688E-03 0.8427

4 0.0011 1.05761E-03 1.1461

5 0.0016 1.45380E-03 0.9568

6 0.0021 1.94135E-03 0.7005

7 0.0021 1.98165E-03 0.7377

8 0.0023 2.10841E-03 0.9509

9 0.0031 2.83491E-03 1.1509

10 0.0067 6.19361E-03 1.0243

11 0.0142 1.31987E-02 0.8508

12 0.0190 1.76164E-02 0.8312

13 0.0182 1.69247E-02 0.8974

14 0.0157 1.45530E-02 0.8694

15 0.0030 2.79913E-03 1.6979

16 0.0021 1.94710E-03 2.2898

17 0.0033 3.02592E-03 2.2997

18 0.0046 4.28783E-03 2.1737

19 0.0056 5.21682E-03 1.8496

20 0.0234 2.17310E-02 0.9062

21 0.0127 1.17969E-02 1.2310

22 0.0307 2.85500E-02 0.8799

23 0.1087 1.00964E-01 0.4455

24 0.2182 2.02681E-01 0.2924

25 0.1858 1.72586E-01 0.3061

26 0.2292 2.12900E-01 0.2855

27 0.0829 7.69878E-02 0.4909

SYSTEM TOTAL = 9.28936E-01 0.0964

ELAPSED TIME 12.40683 MINUTES

RANDOM NUMBER= 1BC744B1029D

ABSORPTIONS PERCENT
DEVIATION

1.45027E-03 1.0089

3.34241E-03 0.3409

1.18930E-03 0.5459

6.32283E-04 0.8050

1.13056E-03 0.5669

2.95458E-03 0.3781

5.02578E-03 0.3877

4.39348E-03 0.4452

4.85365E-03 0.5306

1.16847E-02 0.4715

1.77136E-02 0.4712

1.81847E-02 0.5562

2.19290E-02 0.5596

2.55460E-02 0.4510

1.10108E-02 0.5184

6.54953E-03 0.5876

4.35406E-03 0.9772

4.51204E-03 1.0749

7.03214E-03 0.7471

2.60732E-02 0.4375

1.13868E-02 0.6969

2.63312E-02 0.5384

1.02819E-01 0.2386

2.10037E-01 0.1542

1.78378E-01 0.1595

2.18767E-01 0.1605

7.46563E-02 0.2891

1.00194E+00 0.0244

SKIPPING 3 GENERATIONS

LEAKAGE PERCENT
DEVIATION

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

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.OOOOOE+00 0.0000

0.OOOOE+00 0.0000

0.00000E+00 0.0000

O.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.OOOOOE+00 0.0000

0.00000E+00 0.0000

0.000002+00 0.0000

O.00000E+00 0.0000

0.00000+E00 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

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

is

(~p

(0
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0.8495 TO 0.8552
0.8552 TO 0.8609
0.8609 TO 0.8666
0.8666 TO 0.8723
0.8723 TO 0.8780
0.8780 TO 0.8836
0.8836 TO 0.8893
0.8893 TO 0.8950
0.8950 TO 0.9007
0.9007 TO 0.9064
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 0.9461
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
0.8552
0.8609
0.8666
0.8723
0.8780
0.8836
0.8893
0.8950
0.9007
0.9064
0.9120
0.9177
0.9234
0.9291
0.9348
0.9405
0.9461
0.9518
0.9575
0.9632
0.9689
0.9746
0.9802
0.9859
0.9916
0.9973
1.0030
1.0086

TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO
TO

0.8552
0.8609
0.8666
0.8723
0.8780
0.8836
0.8893
0.8950
0.9007
0.9064
0.9120
0.9177
0.9234
0.9291
0.9348
0.9405
0.9461
0.9518
0.9575
0.9632
0.9689
0.9746
0.9802
0.9859
0.9916
0.9973
1.0030
1.0086
1.0143

FREQUENCY FOR GENERATIONS 204 TO 803
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0.8495 TO 0.8552
0.8552 TO 0.8609
0.8609 TO 0.8666
0.8666 TO 0.8723
0.8723 TO 0.8780
0.8780 TO 0.8836
0.8836 TO 0.8893
0A8893 TO 0.8950
0.8950 TO 0.9007
0.9007 TO 0.9064
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 0.9461
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 404 TO 803
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0.8495 TO 0.8552
0.8552 TO 0.8609
0.8609 TO 0.8666
0.8666 TO 0.8723
0.8723 TO 0.8780
0.8780 TO 0.8836
0.8836 TO 0.8893
0.8893 TO 0.8950
0.8950 TO 0.9007
0.9007 TO 0.9064
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 0.9461
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 604 TO 803 kid

CONGRATULATIONS! YOU HAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH KENO V IN 12.40683 MINUTES

******** *******************************************************************************************************************

0

(
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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.
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Figure 6.6.8-1 Maximum Reactivity DIDO Configuration - Eight Cask Array C

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

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: Dell Precision 410
Operating System: Windows NT Version 4.0
Computer ID: 57NTY (MAC# 00C04F600F94)
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 - OuterFix
27 GROUPNDF4 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=l.7930 1.0 293.0 END
AL 2 1.00 293.0 END
R20 3 DEN=0.9998 1.00 293.0 END
ARBM"LC 0.9437 3 0 1 0

6012 2 1001 6 8016 2
4 0.5840 END

R20 4 0.4160 293.0 END
PB 5 1.00 293.0 END
00304 6 1.00 293.0 END
AL 7 1.00 293.0 END
00304 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=1000 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
'Fuel Annulus 1

CYLINDER 3 1 3.0300 58.7500 0.0000
CYLINDER 2 1 3.0625 58.7500 0.0000
CYLINDER 1 1 3.1275 58.7500 0.0000
CYLINDER 2 1 3.1600 58.7500 0.0000
'Fuel Annulus 2
CYLINDER 3 1 3.5300 58.7500 0.0000
CYLINDER 2 1 3.5625 58.7500 0.0000
CYLINDER 1 1 3.6275 58.7500 0.0000
CYLINDER 2 1 3.6600 58.7500 0.0000
'Fuel Annulus 3

CYLINDER 3 1 4.0300 58.7500 0.0000
CYLINDER 2 1 4.0625 58.7500 0.0000
CYLINDER 1 1 4.1275 58.7500 0.0000
CYLINDER 2 1 4.1600 58.7500 0.0000
'Fuel Annulus 4

CYLINDER 3 1 4.5300 58.7500 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
'Clad Axial End Piece 1
CYLINDER 3 1 3.0300 1.3750 0.0000
CYLINDER 2 1 3.1600 1.3750 0.0000
'Clad Axial End Piece 2
CYLINDER 3 1 3.5300 1.3750 0.0000
CYLINDER 2 1 3.6600 1.3750 0.0000
'Clad Axial End Piece 3

CYLINDER 3 1 4.0300 1.3750 0.0000
CYLINDER 2 1 4.1600 1.3750 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 1'
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
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 R5
CYLINDER 3 1 5.0927 73.1773 0.0000
ROLE 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
ROLE 6 -5.3975 9.3487 0.0000
ROLE 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
ROLE 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

NAC International

1 Loose

ORIGIN C
ORIGIN
ORIGIN 0
ORIGIN 0

ORIGIN C
ORIGIN C
ORIGIN C
ORIGIN C

ORIGIN C
ORIGIN C
ORIGIN
ORIGIN

0.0000
.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 -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 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 299.0596
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 33.4645 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
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 49.8183 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 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 1 199.2744 -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 86.2880 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 ALL=H20 END BOUNDS
READ PLOT
TTL='X-Y PLOT OF CASK ARRAY'
SCR=YES PIC=MAT LPI=10
UAX=I.0 VDN=-I.0 NAX=1500
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XUL=-200 YUL=200 IUL=57 .4
XLR=200 YLR=-200 ILRtO7.4 END
END PLOT
END DATA

SECONDARY MODULE 000008 HAS BEEN CALLED.

MODULE 000008 IS FINISHED. COMPLETION CODE

SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE

SECONDARY MODULE 000009 HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE

MODULE CSAS25 IS FINISHED. COMPLETION CODE

0. CPU TIME USED

0. CPU TIME USED

0.77 (SECONDS).

4.67 (SECONDS).

0. CPU TIME USED 1727.35 (SECONDS).

0. CPU TIME USED 1735.75 (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\WI&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 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 NEU 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

* * 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
HE 3 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.9998 SPECIFIED DENSITY
MEL 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.
VP 0.5840 VOLUME FRACTION
ROTH 0.9437 SPECIFIED DENSITY
MEL 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 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

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
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SC SS304
MX
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TEMP
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END

SC AL
MX
VF
ROTH
NEL
ICP
TEMP

END

SC SS304
MX
VP
ROTH
NEL
ICP
TEMP

END

SC H20
MX
VF
ROTE
NEL
ICP
TEMP

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 WT%
26304 69.500 WT%
28304 9.500 WT%

STANDARD COMPOSITION
7 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

STANDARD COMPOSITION
8 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 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 0/1 MIXTURE/COMPOUND

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

END

-* PROBLEM GEOMETRY

CTP SYMMSLABCELL 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
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 NAME NAME UNIT FUNCTION ***

89 G:\scale43\DATALIB\FT89F001 STANDARD COMPOSITION LIBRARY

82 G:\Scale43\DATALIB\FT82F001 CROSS SECTION LIBRARY

11 T:\PROJECTS\sts-proj\DIDO\14110--I\vl.8\HEU\ SHORT CROSS SECTION LIBRARY

90 T:\PROJECTS\Sts-proj\DIDO\14110--l\vl.\HEU\ 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 G:\scale43\DATALIB\FT82FOS1

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 KRENO V DATA ........

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

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

0 IO'S WERE USED CHECKING THE KEND 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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BBBBBBBBBBBB 00000000000
BBBBBBBBBBBBB 0000000000000
BB BB 00 00
BB BB 00 00
BB BB 00 00
BBBBBBBBBBBB 00 00
BRBBBBBRBBRB 00 00
BB BB 00 00
BB BB O 00
BB BB 00 00
BBBBBBBBBBBBB 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
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
111 8888888888888

1111 88 88
11 88 88
11 88 88
11 88888888888
11 88888888888
11 88 88
11 88 88
11 88 88

11111111 8888888888888
11111111 88888888888

November 2007

NN MN
NNN NN
NNN NN
NN NN MN
NN NN NN
NM NN NN
NN NN NN -- - - - - -
NN NN NN

NN NN NN
NN NNNN
NN NMN
NN NN

AAAAAAAA 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 LILLLLLLLLLLI
AA AA LLLLLLLLLLLLL

// 22222222222
// 2222222222222

// 22 22
// 22

// 22
// 22

AAAAAAAAA
AAJAAAAAAAAA

AA AA
AA AA
AA AA
AAAAAAAAAAAAA
AAAAAAAAAAAAA
AA AA
AA AA
AA AA
AA AA
AA AA

EEEEEEEEEEEEE
EEEEEEEEEEEEE
EE
EE
EE
'EEEEEEEEE
EEEEEEEEE
EE
EE
EE
EEEEEEEEEEEEE
EEEEEEEEEEEEE

ii7
PA i PA
PA PA

77
77

77
77
77
77

77 7777 77

777
77

PA 7P

PA 7P
PA 7 P
PA 7 P

PA 7 P
PA 7 P

7EBE7EEE

MM MM TITIIIIIIIII
MMM MMM IIIITll III l
MMM MMMM II
MM MM4 MM MM II
MM 104MM MM II
MM N 10 II
MM M MM 1I

MM MM Ii
MM MM 11
MM MM Ii
MM MM IIIIIIIII
MM MM I11111111111

pppppppppppp
ppppppppppppp
pp pp
pp pp

pp pp
----------- ppppppppppppp
----------- pppppppppppp

pp
pp
pp
pp
pp

/1 0000000
II 000000000

1/ 00 00
II 00 00

0/ 0 00
II 00 00

II 00 00
0I 0 00

II00 00
II 000000000
II 0000000

22222222222
2222222222222
22 22

* 22
* . 22

22
22

* . 22
* .22

*22
2222222222222
2222222222222

22222222222
2222222222222
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

11
111

1111
11
11
ii
1i
ii
1i
1i

1i1iii11
iiiiiiii

666666666666
6666666666666
66
66
66
666666666666
6666666666666
66 66
66 66
66 66
6666666666666

66666666666

//

// 22
// 22

// 22
22

2222222222222
2222222222222

11
iii

* II.11i
: . i

* .ii
1i
1i

* .* 11
* * *ii
* * *ii

1iiiiiii
iiiiiiii
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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
A• AA LLLLLLLLLLLLL

EFEEEEEEEEEEE
EEEEEEEEEEEEE
EE
EE
EE
EEEEEEEEE
EEEEEEEEE
EE
EE
EE
EEEEEEEEEEEEE
EEEEEEEEBEEEE

ppPPPPPPPPPP CCcCCCCCCCC
pppPPPPPPPPPP CCCCCCCCCCCCC
pp pp cc cc
pp pp CC
PP pp CC
-PPPPPPPPPPpP CC
PPPPPppPPPPP cc
PP CC
Pp cc
pp cc cc
pp CCcccccccCCcc
pp CCCCCCCCCCC

ii

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

NAC International 6.6.8-12
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-IQ ARRAY HAS

0Q ARRAY HAS

IQ ARRAY HAS

2Q ARRAY HAS

1 ENTRIES.

4 ENTRIES.

6 ENTRIES.

2 ENTRIES.

NAC International 6.6.8-13
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Revision 38
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

IBE--BONDARENKO FACTOR EDIT OPTION (0/1--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.

5Q ARRAY HAS 21 ENTRIES.

6Q ARRAY HAS 9 ENTRIES.

7Q ARRAY HAS 9 ENTRIES.

SQ ARRAY HAS 9 ENTRIES.

9Q ARRAY HAS 9 ENTRIES.

10Q ARRAY HAS 21 ENTRIES.

1IQ ARRAY MAS 9 ENTRIES.

MIXING TABLE

ENTRY MIXTURE ISOTOPE NUMBER DENSITY NEW IDENTIFIER
1 1 92235 1.31908E-03 1092235
2 1 92238 8.31332E-09 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 2001 6.68896E-06 9001001
9 3 8016 3.34381E-02 3008016

10 4 8016 2.45894E-02 4008016
11 9 8016 3.34448E-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 5.93579E-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 I 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.OOOOOE+00 0
4 4 5.49000E+00 2.93000E+02 0.OOOOOE+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.OOOOOE+00 0
8 8 2.54900E+01 2.93000E+02 0.OOOOOE+00 0
9 9 3.04900E+01 2.93000E+02 0.OOOOOE+00 0

4087 LOCATIONS OF 100000 AVAILABLE ARE REQUIRED TO MAKE A NEW MASTER CONTAINING THE SELF-SHIELDED VALUES

NO NUCLIDES IN YOUR PROBLEM HAVE BONDARENKO FACTOR DATAM*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 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

92235

92238

CR 1191 WT SS-30

CR 1191 WT SS-30

CR 1191 WT SS-30

MANGANESE-55

MANGANESE-55

MANGANESE-55

FE 1192 WT SS-30

FE 1192 WT SS-30

FE 1192 WT SS-30

NI 1190 WT SS-30

NI 1190 WT SS-30

NI 1190 WT SS-30

PB 1288 218NGP

URANIUM-235

URANIUM-238

FROM LOG 11 TO LOG

FROM LOG 18 TO LOG

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 18 TO LOG

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

18

1

1

18

1

1

18

1

1

18

1

1

1

1

1

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

BONDARENKO TRIGGER 0

RONDARENKO 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/THRM1002
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
CARBON-12 ENDF/B-IV MAT 1274/THRMI1065
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
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/B-IV MAT 1262

08/12/94

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

0
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 0.17 SECONDS

6.6.8-16
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NN NN IIIIITIITIII T'TTT'TTTTTT
NNN NN IIIIIIIIIIII TTTTTT

NNNN NN II TT
NN NN NN TI TT
NN NN NN II T?
NN NN NN II TT
NN NN NN II TT
NN NN NN II TT
NN NN NN II TT
NN NNNN II TT

NN NNN IITITIIITIII TT
NN NN IIIIIIIIIIII TT

SSSSSSSSSSS
SSSSSSSSSSSSS
SS SS
SS
SS
SSSSSSSSSSSS

SSSSSSSSSSSS
SS
SS

SS SS
SSSSSSSSSSSSS

SSSSSSSSSSS

0000000
000000000

55 50

50 5 0
50 50

00000000

0000000

5555155
5SS55555

551
55

11 5
11555555

5555555

00000
000000

00 1 0
00 111 00
00 0011

ccccccccccc
ccccccccccccc
cc cc
cc
cc
cc
cc
cc
cc
cc cc
ccccccccccccc
ccccccccccc

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

88888888888
8888888888888
88 88
88 88
88 88

88888888888
88888888888

88 88
88 88
88 88
8888888888888
88888888888

AALAAAAAAA

A AAAAAALA AAA

AA AA
A A

A AAAAALALALAAAA

AA I
AA AA
AA AA

AA AA

II
I,
'I

'I
I/

I/
II

II
II

II

LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LLLLLLLLLLLLB
LLLLLLLLLLLLL

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

Ii
1ii

1111
ii
ii
11
1I
II1
Ii
11

11111111
iiiiiiii

AAAAAAAAA
AAAAAAAAAAA

AA A AA

AA AA
AA AA
AAAAAAAAAAAAA
AAAAAAAAAAAAA
AA AA
AA AA
AA AA
AA AA
AA AA

EEEEEEEEEEEEE
EEEEEEEEEEEEE
EE
EE
EE
EEEEEEEEE
EEEEEEEEE
EE
EE
EE
SEEEEEEEEEEEEE
EEEEEEEEEEEEE

ii
111

1111
Ii
ii
ii
ii
ii
ii

7777777777777
777777777777
77 77

77
77

77
77

77
77

77
77 -

77

WW SW LL
WS SN LL
WW WW LL
WW WW LL
WW WW LL
WW W WW LL
WW WWW WW LL
WW WW WW WW LL
WW WW WW WW LL
WWWW WWWW LL
WWW WWW LLLLLLLLLLLLL
WW WW LLLLLLLLLLLLL

pppppppppppp
ppppppppppppp
pp pp
pp pp
pp pp

----------- ppppppppppppp
----------- pppppppppppp

pp
pp
pp
pp
pp

II 0000000
// 000000000

/1 00 00
II 00 00

II 00 00
I, 00 00

// 00 00
II 00 00

II00 00
II00 00

II 000000000
II 0000000

22222222222
2222222222222
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

CC 77 C
CC 7

111 7

77
77

77
77
77
77

77

77
77

77
CC 7C

77CCCCCC
77CCCCC

77
77i
77i
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SSSSSSSSSSS CCCCCCCCCCC AAAAAAAAA LL EEEEEEEEEEEEE PPPPPPPPPPPP CCCCCCCCCCC
SSSSSSSSSSSSS CCCCCCCCCCCCC AAAAAAAAAAA LL EEEEEEEEEEEEE PPPPPPPPPPPPP CCCCCCCCCCCCC
SS SS cc CC AA AA LL EE PP pp cc cc
SS cC CC A A LL EE pp pp cc
SS CC AA AA LL EE PP pp CC
SSSSSSSSSSSS CC AAAAAAAAAAAAA LL EESEEEEEEE ------------- PPPPPPPPPPP CC

SSSSSSSSSSSS CC AAAAAAAARAAAR LL EFEEEEE P-------------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 EEEEEEEEEEEEE PP CCCCCCCCCCCCC

SSSSSSSSSSS CCCCCCCCCCC AA AR LLLLLLLLLLLLL EEEEEEEEEEEEE PP CCCCCCCCCCC

PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000002

CREATION DATE: 09/28/95

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: 18:17:27
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-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 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 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
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/THRM1
2 HYDROGEN ENDF/B-IV MAT 1269/THEMI
3 HYDROGEN ENDF/B-IV MAT 1269/THRMI
4 CARBON-12 ENDF/B-IV MAT 1274/THRM1
5 OXYGEN-16 ENDF/B-IV MAT 1276
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(1/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(1/EST) P-3 293K SP=5+4
18 NI 1190 WT 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/THRM1002

HYDROGEN ENDF/B-IV MAT 1269/THRM1002

HYDROGEN ENDF/B-IV MAT 1269/THRM1002

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)

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 LBAR IS

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 54.466

NAC International

002 UPDATED 08/12/94 3001001
002 UPDATED 08/12/94 4001001
002 UPDATED 08/12/94 9001001
065 UPDATED 08/12/94 4006012

UPDATED 08/12/94 3008016
UPDATED 08/12/94 4008016
UPDATED 08/12/94 9008016
UPDATED 08/12/94 1013027
UPDATED 08/12/94 2013027
UPDATED 08/12/94 7013027

(42375) UPDATED 08/12/94 6024304
(42375) UPDATED 08/12/94 8024304

UPDATED 08/12/94 6025055
UPDATED 08/12/94 8025055

(42375) UPDATED 08/12/94 6026304
(42375) UPDATED 08/12/94 8026304
(42375) UPDATED 08/12/94 6028304
(42375) UPDATED 08/12/94 8028304

UPDATED 08/12/94 5082000
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 4001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 9001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TERMPERATURE=

UPDATED 08/12/94 4006012 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 3008016 TEMPERATURE=
PROCESS NU3MBER 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=

0.0000E+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

TEMPERATURE(KELVIN) = 293.000
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POTENTIAL SCATTER SIGMA = 2.590

SPIN FACTOR (G) 14.448

INNER RADIUS = 0.0000000E÷00

LUMPED NUCLEAR DENSITY

LUMP DIMENSION (A-BAR)

DANCOFF CORRECTION (C)

= 1.7363295E-03

= 0.0000000E+00

= 0.0000000E+00 4THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I = 55.845 SIGMA(PER ABSORBER ATOM)= 3.4663022E+02

MODERATOR-1 WILL BE TREATED BY THE NORDNEIM INTEGRAL METNOD.

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=1.00000

GROUP
8
9

10
11

EXCESS

RES ABS RES FISS RES SCAT
-5.518788E-04 S. 500500 +00 -3.944190E-01
-2.797993E-03 S.OOOOOE+00 -2.293471E+00
-3.291452E-01 0.000000E+00 -3.820862E+01
-2.680562E400 O.000000E+G0 -1.159996E+02

RESONANCE INTEGRALS

RESOLVED

ABSORPTION 3.33719E+00
FISSION 0.00000E+00

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

MANGANESE-55 ENDF/B-IV MAT 1197 UPDATED 08/12/94 8025055 TEMPERATURE= 293.00

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS 0.OOOOE+00

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) 54.466

POTENTIAL SCATTER SIGMA 2.590

SPIN FACTOR (G) = 14.448

INNER RADIUS =0.OOOS00E+00

TENPERATURE(KELVIN)

LUMPED NUCLEAR DENSITY

LUMP DIMENSION (A-BAR)

DANCOFF CORRECTION (C)

= 293.000

= 1.7363295E-03

= 0.0000000E+00

= 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

C.
GROUP RES ABS

8 -5.518788E-04
9 -2.797993E-03

10 -3.291452E-01
11 -2.680562E+00

EXCESS RESONANCE INTEGRALS

RESOLVED

RES PISS RES SCAT
0.000000E+00 -3.944190E-01
).OOOOOE+00 -2.293471E+00
0.000000E+00 -3.820862E+01
(.OOOOOOE+00 -1.159996E+02

ABSORPTION 3.33719E÷00
FISSION 0.00000E+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(I/EST) P-3 293K SP=5+4(42375)'

PB 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

SPIN FACTOR (G) = 15171.100

INNER RADIUS = 0.OOOOOOOE+00

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 TENPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 1092235 TEMPERATURE=

293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00

TEMPERATURE(KELVIN)

LUMPED NUCLEAR DENSITY

LUMP DIMENSION (A-BAR)

= 293.000

= 1.3190822E-03

= 6.4999998E-02

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)= 4.0850834E+01

MODERATOR-i WILL BE TREATED BY THE NORDHEIM INTEGRAL ME'hOD.
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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=1.00000

GROUP RES ABS RES FISS RES SCAT
12 -1.712865E÷00 -1.053512E'00 -4.421081E-02
13 -5.191924E+00 -2.544281E+00 -I.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) = 293.000

POTENTIAL SCATTER SIGMA = 10.599 LUMPED NUCLEAR DENSITY = 8.3133229E

SPIN FACTOR (G) = 656.527 LUMP DIMENSION (A-BAR) = 6.4999998E

INNER RADIUS = 0.OOOOOOOE+00 DANCOFF CORRECTION (C) = 1.5211706E

THE ABSORBER WILL BE TREATED BY THE NORDEEIM 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-SHIELDING=1.00000

GROUP RES ABS RES FISS RES SCAT
9 -1.309125E-04 0.00000E+00 -1.475272E-03

10 -7.025824E-03 -3.903629E-08 -5.099698E-02
11 -3.303697E-01 0.OOOOOE+00 -1.054719E+00
12 -3.107242E+00 0.OOOOOE+00 -3.725560E+00
13 -3.585465E+00 0.000000E+00 -1.189779E÷00
14 -6.584399E+00 0.OOOOOE+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

EMPERATURE= 293.00

E-05

E-02

£-01

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00
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THIS XSDRN WORKING TAPE WAS CREATED 02/21/01 AT 18:17:27
THE TITLE OF THE PARENT CASE IS AS FOLLOWS
SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY

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

1'

TAPE ID 4321
NUMBER OF NEUTRON GROUPS 27
FIRST THERMAL GROUP 15

TABLE OF CONTENTS
HYDROGEN ENDF/B-IV MAT 1269/THEM1002
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
CARBON-12 ENDF/B-IV MAT 1274/THEM1065
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 ES-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
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/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

7I

4
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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

(0
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** *** NUMERIC pARAM4ETERS ****.***

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

* XlD NUMBER OF EXTRA 1-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

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 *
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.LOGICAL PARAMETERS

RUN

FLX

SMU

MKU

CKU

FMU

MKH

CKH

FMH

HHL

AMX

XSl

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 E-EFF BY UNIT NUMBER

PRINT FISS PROD MATRIX BY UNIT NUMBER

COMPUTE MATRIX K-EFF BY HOLE NUMBER

COMPUTE COFACTOR K-EFF BY MOLE NUMBER

PRINT FIBS 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

MKP

CKP

FMP

MKA

CKA

FMA

HAL

FAR

GAS

PAX

PWT

PGM

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 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. AND ABS. BY REGION NO

PRINT FAR BY GROUP NO

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 ID'S WERE USED READING THE PARAMETER DATA ........

........ **""•*DATA READING COMPLETED.....
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* UNIT VOLUME

NUMBER DATA SET NAME NAME UNIT FUNCTION
-- - -- -- - - - -- -- -- -- -- - -- -

XSC

ALB

WTS

SKT

BIN

RST

LIB

14

79

80

16

95

95

4

8

9

10

T:\PROJECTS\sts-proj\DIDO\14110--I\vl.8\HEU\

G:\scale43\DATALIB\FT79F001

G:\scale43\DATALIB\FT80F001

UNKNOWN

T:\PROJECTS\sts-prOj\DIDO\14110-~I\vl.8\HEU\

T:\PROJECTS\sts-proj\DIDO\I4110--I\vl.8\HEU\

T:\PROJECTS\sts-proj\DIDO\14110-1I\Vl.8\NEU\

T:\PROJECTS\sts-proj\DIDO\14110--1\vl. 9\NEU\

UNKNOWN

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 AMPX WORKING LIBRARY ON UNIT 4
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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
4001001

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
9001001

08/12/94
9008016

08/12/94

1
ATOM-DENS.

4. 00184E-02

1. 31908E-03

8. 31332E-05

MIXING TABLE

NUMBER OF SCATTERING ANGLES = 2
CROSS SECTION MESSAGE THRESHOLD =3.OE-05

DENSITY(G/CC) = 2.3407
WGT. FRAC. ZA AWT NUCLIDE TITLE

7.66010E-01 13027 26.9818 AL-27 1193 218 GP 040375(5)

2.19951E-01 92235 235.0441 URANIUM-235 ENDF/B-IV MAT 1261

1.40394E-02 92238 238.0510 URANIUM-238 ENDF/B-IV MAT 1262

S

2 DENSITY(G/CC) = 2.7020
ATOM-DENS. WGT. 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 ANT

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) = 7.9200
WGT. FRAC. ZA AWT

1.90000E-01 24000 51.9957

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/THRM1002

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)1

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(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

1.99999E-02 25055

6.95000-E01 26000

9.50001E-02 28000

54.9379

55.8447

58.6872

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

6.03066E-02 1.00000±E00 13027 26.9818

8
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

8.88074F-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
4001001
9001001
4006012
3008016
4008016
9008016
1013027
2013027
7013027
6024304
8024304
6025055
8025055
6026304
8026304
6028304
8028304
5082000
1092235
1092238

HYDROGEN ENDF/B-IV MAT 1269/THRM1002
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
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)
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
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/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 3 WERE CORRECTED FOR BAD MOMENTS.

1 TRANSFERS FOR MIXTURE 4 WERE CORRECTED FOR BAD MOMENTS.

1 TRANSFERS FOR MIXTURE 9 WERE CORRECTED FOR BAD MOMENTS.

........ 0 IO'S WERE USED MIXING CROSS-SECTIONS .......

f
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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 *
(is

NUMBER OF ENERGY GROUPS 27

NO. OF FISSION SPECTRUM.SOURCE GROUP 1

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

2

24

17

8

1

i

54

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

NO **

YES *

YES

7 **

NUMBER OF GEOMETRY REGIONS USED 54 USE NESTED ARRAYS NO **

*** LARGEST GEOMETRY UNIT NUMBER 16 NUMBER OF ARRAYS USED 0

* LARGEST ARRAY NUMBER 1 MAXIMUM ARRAY NESTING LEVEL 0

I** +X BOUNDARY CONDITION H20 -X BOUNDARY CONDITION N20

+Y BOUNDARY CONDITION -Y BOUNDARY CONDITION *20 *

Z* + BOUNDARY CONDITION H20 -Z BOUNDARY CONDITION H20*
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100000 WORDS

46861 WORDS

53139 WORDS

99444 WORDS

53078 WORDS

1369 WORDS

48473 WORDS

60385 WORDS

60576 WORDS

-*-* SPACE AND SUPERGROUP INFORMATION

IS THETOTAL SPACE AVAILABLE.

WERE USED FOR NON-SUPERGROUP STORAGE.

OF STORAGE ARE AVAILABLE FOR SUPERGROUPED DATA.

OF STORAGE ARE AVAILABLE FOR CONSTRUCTING THE SUPERGROUPS.

OF STORAGE ARE AVAILABLE TO EACH SUPERGROUP.

ARE NEEDED FOR THE LARGEST GROUP.

OF STORAGE IS SUFFICIENT TO RUN THIS PROBLEM.

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

OF STORAGE WILL BE USED TO RUN THIS PROBLEM.

STARTING EHDING XSEC ALBEDO TOTAL
- SUPERGROUP GROUP GROUP LENGTH LENGTH LENGTH

1 1 27 2010 544 13595

........ 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 1

(/

FUELED ANNULAR

1 CYLINDER

2 CYLINDER

3

4

5

6

7

8

9

10

11

12

13

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

SECTIONS

3

2

1

2

3

2

1

2

3

2

1

2

3

TUBE 1 LOOSE

1 RADIUS = 3.0300

1 RADIUS = 3.0625

+Z = 58.750 -Z = 0.00000 CENTERLINE IS AT X = 0.00000

+Z = 58.750 -Z = 0.00000 CENTERLINE IS AT X = 0.00000

1

1

1

1

1

1

1

1

1

1

1

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

3.1275

3.1600

3.5300

3.5625

3.6275

3.6600

4.0300

4.0625

4.1275

4.1600

4.5300

+Z

+Z

+Z

+Z

+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

-Z =

-Z =

-Z =

-Z =

0.00000

0.00000

0.00000

0.00000

CENTERLINE IS

CENTERLINE IS

CENTERLINE IS

AT

AT

AT

-Z = 0.00000

-Z = 0.00000

-Z = 0.00000

-Z =

-Z =

-Z =

-Z =

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

x = 0.00000

x = 0.00000

x = 0.00000

x = 0.00000

x = 0.00000

x = 0.00000

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

Y 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

14 CYLINDER

15 CYLINDER

16 CYLINDER

2 1 RADIUS = 4.5625

1 1 RADIUS = 4.6275

2 1 RADIUS = 4.6599

'Z = 58.750

+Z = 58.750

+Z = 58.750

-Z = 0.00000

-Z = 0.00000

-Z = 0.00000

K,
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MEDIA BIAS
NUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT 2

AXIAL CLAD SECTIONS

1 CYLINDER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CYLINDER

8 CYLINDER

3

2

3

2

3

2

3

2

TUBE 1 LOOSE

1 RADIUS = 3.0300

1 RADIUS = 3.1600

1 RADIUS = 3.5300

1 RADIUS = 3.6600

1 RADIUS = 4.0300

1 RADIUS = 4.1600

1 RADIUS = 4.5300

1 RADIUS = 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 = 0.00000

-Z = 0.00000

-Z = 0.00000

-Z = 0.00000

-Z = 0.00000

-Z = 0.00000

-Z = 0.00000

-Z = 0.00o00

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 TUBE

1 CYLINDER 3

HOLE NUMBER 1

HOLE NUMBER 2

HOLE NUMBER 3

I RADIUS = 4.6600

AT X = 0.00000

AT X = 0.00000

AT X = 0.00000

+Z = 61.500 -Z = 0.00000 CENTERLINE IS AT

Y = 0.00000 Z = 0.00000 IS UNIT NUMBER

Y = 0.00000 Z = 1.3750 IS UNIT NUMBER

Y = 0.00000 Z = 60.125 IS UNIT NUMBER

X = 0.00000

2

1

2

Y = 0.00000

UNIT

BASKET FUEL TUBE -

1 CYLINDER

HOLE NUMBER

2 CYLINDER

BASKET FUEL TUBE -

I CYLINDER

HOLE NUMBER

2 CYLINDER

FUEL DOWN

3 1 RADIUS

4 AT X

2 1 RADIUS

RADIAL CENTERED

= 5.0927 +Z = 73.177

= 0.00000 Y = 0.00000

= 5.3974 +Z = 73.177

-Z

Z

-Z

= 0.00000

= 0.00000

= 0.00000

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

x = 0.00000

3

X = 0.00000

Y = 0.00000

Y = 0.00000

UNIT 5

FUEL

3

5

2

UP RADIAL CENTERED

1 RADIUS = 5.0927 +Z = 73.177

AT X = 0.00000 Y = 0.00000

1 RADIUS = 5.3974 +Z = 73.177

-Z

Z

-Z

= 0.00000

= 11.677

= 0.00000

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

X = 0.00000

3

X = 0.00000

Y = 0.00000

Y = 0.00000

NAC International 6.6.8-33



NAC-LWT Cask SAR
Revision 38

November 2007

MEDIA BIAS
NUM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

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 Y = 0.00000

----- UNIT

BASKET BOTTOM PLATE

1 CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

6 1

6

7

8

9

10

12

RADIUS = 16.847

AT X = 0.00000

AT X = 10.795

AT X = 5.3975

AT X = -5.3975

AT X = -10.795

AT X = -5.3975

AT X = 5.3975

+Z = 1.2698

Y = 0.00000

Y = 0.00000

Y = 9.3487

Y = 9.3487

Y = 0.00000

Y = -9.3487

Y = -9.3487

-Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = o.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 NUM3BER

X = 0.00000

6

6

6

6

6

6

6

Y = 0.00000

----- 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

II
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MEDIA BIAS
NUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT 9

BASKET FUEL DOWN

1 CYLINDER 3 1 RADIUS = 16.193

HOLE NUMBER 13 AT X = 0.00000

HOLE NUMBER 14 AT X = 10.795

HOLE NUMBER 15 AT X = 4.9493

HOLE NUMBER 16 AT X = 4.6024

HOLE NUMBER 17 AT X = 5.2354

HOLE NUMBER 18 AT X = 5.3975

HOLE NUMBER 19 AT X = 0.00000

HOLE NUMBER 20 AT X =-0.63300

HOLE NUMBER 21 AT X = 0.63300

HOLE NUMBER 22 AT X = -5.3975

HOLE NUMBER 23 AT X = -4.9493

HOLE NUMBER 24 AT X = -5.2354

HOLE NUMBER 25 AT X = -4.6024

HOLE NUMBER 26 AT X = -10.795

HOLE NUMBER 27 AT X = -4.9493

HOLE NUMBER 28 AT X = -4.6024

HOLE NUMBER 29 AT X = -5.2354

HOLE NUMBER 30 AT X = -5.3975

HOLE NUMBER 31 AT X = 0.00000

HOLE NUMBER 32 AT X = 0.63300

HOLE NUMBER 33 AT X =-0.63300

HOLE NUMBER 34 AT X = 5.3975

HOLE NUMBER 35 AT X = 4.9493

HOLE NUMBER 36 AT X = 5.2354

HOLE NUMBER 37 AT X = 4.6024

.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

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

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

z = 0.00000

-Z = 0.00000

-Z = 0.00000

CENTERLINE IS AT X = 0.00000 Y = 0.00000

IS UNIT NUMBER 4

IS UNIT NUMBER 4

IS UNIT NUMBER 8

IS UNIT NUMBER 8

IS UNIT NUMBER 8

IS UNIT NUMBER 4

IS UNIT NUMBER 8

IS UNIT NUMBER 8

IS UNIT NUMBER 8

IS UNIT NUMBER 4

IS UNIT NUMBER 8

IS UNIT NUMBER 8

IS UNIT NUMBER 8

IS UNIT NUMBER 4

IS UNIT NUMBER 8

IS UNIT NUMBER 8

IS UNIT NUMBER 8

IS UNIT NUMBER 4

IS UNIT NUMBER 8

IS UNIT NUMBER 8

IS UNIT NUMBER 8

IS UNIT NUMBER. 4

IS UNIT NUMBER 8

IS UNIT NUMBER 8

IS UNIT NUMBER 8

CENTERLINE IS AT X = 0.00000 Y = 0.00000

CENTERLINE IS AT X = 0.00000 Y = 0.00000

2 CYLINDER

3 CYLINDER

7 1 RADIUS = 16.669

3 1 RADIUS = 16.847
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MEDIA BIAS
NUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

----- UNIT 10 -----

/

A'

BASKET FUEL UP

I 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

I RADIUS = 16.193

AT X = 0.00000

AT X = 10.795

AT X = 4.9493

AT X = 4.6024

AT X = 5.2354

AT X = 5.3975

AT X = 0.00000

AT X =-0.63300

AT X = 0.63300

AT X = -5.3975

AT X = -4.9493

AT X = -5.2354

AT X = -4.6024

AT X = -10.795

AT X = -4.9493

AT X = -4.6024

AT X = -5.2354

AT X = -5.3975

AT X = 0.00000

AT X = 0.63300

AT X =-0.63300

AT X = 5.3975

AT X = 4.9493

AT X = 5.2354

AT X = 4.6024

1 RADIUS = 16.669

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=

+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 = 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

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 = 0A00000

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

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 NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

CENTERLINE IS AT

CENTERLINE IS AT

X = 0.00000

5

5

8

8

8

5

8

5

8

8

5

8

S

8

5

8

8

8

5

8

8

X = 0.00000

X = 0.00000

Y = 0.00000

(~p
Y = 0.00000

Y = 0.00000

( ,
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MEDIA BIAS
NUM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

----- 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

63

64

65

66

67

68

69

70

71

72

73

74

I RADIUS = 16.986

AT X = 0.00000

AT X = 0.00000

AT X = 0.00000

AT X = 0.00000

AT X = 0.00000

AT X = 0.00000

AT X = 0.00000

AT X = 0.00000

AT X = 0.00000

AT X = 0.00000

AT X = 0.00000

AT X = 0.00000

+Z = 446.68 -Z = 0.00000 CENTERLINE ISAT 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

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Z=

Z=

Z=

Z=

Z=

Z=

Z=

Z

Z=

Z=

Z=

Z=

1.OOOOOE-04 IS UNIT NUMBER 7

1.2700

74.448

75.717

148.89

150.16

223.34

224.61

297.79

209.06

372.24

373.51

IS UNIT NUMBER 10

IS UNIT NUMBER 7

IS UNIT NUMBER 9

IS UNIT NUMBER 7

IS UNIT NUMBER 10

IS UNIT NUMBER 7

IS UNIT NUMBER 9

IS UNIT NUMBER 7

IS UNIT NUMBER 10

IS UNIT NUMBER 7

IS UNIT NUMBER 9

----- UNIT 12

CASK SHIELD RAIDIAL CONFIGURATION

1 CYLINDER 3 1 RADIUS = 16.986

HOLE NUMBER 75 AT X = 0.00000

2 CYLINDER 8 1 RADIUS = 18.910

3 CYLINDER 5 1 RADIUS = 33.465

4 CYLINDER 8 1 RADIUS = 36.519

5 CYLINDER 9 1 RADIUS = 49.219

6 CYLINDER 8 1 RADIUS = 49.818

+Z =

y0 =
+Z =

+Z =

+Z =

+Z =

+Z=

446.68

0.00000

446.68

446.68

446.68

446.68

446.68

-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

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

X = 0.00000

1i

x = 0.00000

X = 0.00000

X = 0.00000

X = 0.00000

= 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000
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MEDIA BIAS
NUM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

K

UNIT 13

LWT LID

1 CYLINDER

2 CYLINDER

3 CYLINDER

8 1 RADIUS = 36.519

9 1 RADIUS = 49.818

8 1 RADIUS = 49.818

+Z = 28.575

+Z = 28.575

.Z = 28.575

-Z = 0.59940

-Z = 0.59940

-Z = 0.00000

CENTERLINE IS AT

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 14

LWT BOTTOM WELDMENT

1 CYLINDER

2 CYLINDER

3 CYLINDER

4 CYLINDER

LWT CASK

1 CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

5

8

9

8

1

1

1

1

RADIUS = 26.353

RADIUS = 36.519

RADIUS = 49.818

RADIUS = 49.818

+z = 16.510

+Z = 26.071

+Z = 26.071

+z = 26.670

-z = 8.8900

-z = 0.00000

-z = 0.00000

-z = 0.00000

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

X = 0.00000

X = 0.00000

X = 0.00000

X = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

UNIT 15

9

76

77

78

1 RADIUS = 49.818

AT X = 0.00000

AT X = 0.00000

AT X = 0.00000

+Z = 501.93

Y = 0.00000

Y = 0.00000

Y = 0.00000

-Z = 0.00000

Z = 0.00000

Z = 26.670

Z = 473.35

CENTERLINE IS AT

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

x = 0.00000

14

12

13

Y = 0.00000

CV
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MEDIA BIAS
NUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

GLOBAL ......
--- UNIT 1.6

FINITE CASK ARRAY 8 CASKS

1 CUBOID 3 1

HOLE NUMBER 79

HOLE NUMBER 80

HOLE NUMBER 81

HOLE NUMBER 82

HOLE NUM3BER 83

HOLE NUMBER 84

HOLE NUMBER 85

HOLE NUMBER 86

+X = 199.27 -X = -149.46 +Y = 136.11 -Y = -136.11 +Z = 501.93 -Z = 0.00000

AT X = 0.00000 Y = 0.00000 Z = 0.00000 IS UNIT NUMBER 15

AT X = 99.637 Y = 0.00000 Z = 0.00000 IS UNIT NUMBER 15

AT X = 49.818 Y = 86.288 Z = 0.00000 IS UNIT NUMBER 15

AT X = -49.818 Y = 86.288 Z = 0.00000 IS UNIT NUMBER 15

AT X = -99.637 Y = 0.00000 Z = 0.00000 IS UNIT NUMBER 15

AT X = -49.818 Y = -86.288 Z = 0.00000 IS UNIT NUMBER 15

AT X = 49.818 Y = -86.288 Z = 0.00000 IS UNIT NUMBER 15

AT X = 149.46 Y = -86.288 Z = 0.00000 IS UNIT NUMBER 15

NAC International 6.6.8-39



NAC-LWT Cask SAR
Revision 38

November 2007

VOLUMES FOR THOSE UNITS UTILIZED IN

GEOMETRY

THIS PROBLEM

CUMULATIVE
VOLUMEUNIT REGION REGION

1 1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

2 1
2
3
.4
5
6
7
8

3 1

4 1
2

5 1
2

6 1

7 1

8 1

9 1
2
3

10 1
2
3

11 1

12 1
2
3
4
5
6

13 1
2
3

14 1
2
3
4

15 1

16 1

1
2
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

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
4.25442E+01 CM**3
8.62583E+01 CM**3
4.37139E+01 CM**3
5.25153E+02 CM*3
4.85422E+01 CM*3
9.82551E+01 CM.*3
4.97122E+01 CM*-3
5.93444E+02 CM**3
5.45405E+01 CM**3
1.10252E+02 CM**3
5.55391E+01 CM**3

3.96586E+01 CM**3
3.47606E+00 CM**3
1.06925E+01 CM*3
4.03762E+00 CM**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 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

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**3
4.67352E+03 CM**3

1.66245E+04 CM**3
9.26041E+04 CM**3
9.40439E+04 CM**3
4.67353E+03 CM**3

2.42188E+00 CM**3

1.63393E+07 CM**3

01.69451E+03
1.73105E+03
1.80531E+03
1.84303E+03
2,29989E+03
2.34243E+03
2.42869E+03
2.47241E+03
2.99756E+03
3.04610E+03
3.14436E+03
3.19407E+03
3.78751E+03
3.84205E+03
3.95231E+03
4.00785E+03

3.96586E+01
4.31347E+01
5.38272E+01
5.78648E+01
7.01557E+01
7.47548E+01
8.86439E+01
9.38006E+01

4.19563E+03

5.96242E+03
6.69723E+03

5.96242E+03
6.69723E+03

6.43417E+00

1.13216E+03

2.30289E+01

6.02781E+04
6.38756E+04
6.52455E+04

6.02781E+04
6.38756E+04
6.52455E+04

4.04900E+05

CM**3
CM**3
CM* *3
C* *3
CM**3
C* 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**3CM* *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 (

K,

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

336 1

MIXTURE

3
2
1
2
3
2
1
2
3
2
1
2
3
2
1
2

3
2
3
2
3
2
3
2

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 C0**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
2.49518E.04 C04*3
1.26724E+04 CM**3
1.53506E+05 CM**3
1.42948E+04 CM**3
2.89828E+04 CM**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
1.99397E+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
7.18538E+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
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4 168 1
2

5 168 1
2

6 336 1

7 48 1

8 864 1

9 24 1
2
3

10 24 1
2
3

11

12
2
3
4
5
6

2.96821E+05 CM"*3
1.23449E+05 CM*3

2.96821E+05 CM*3
1.23449E÷05 CM**3

2.16188E+03 CM**3

5.21820E+04 CM*3

1.98970E÷04 CM**3

3.11591E÷05 CM**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

5.30737E÷04 CM**3

0.00000E+00 CM**3
7.75352E+05 CMW:3
8.55759E+06 CM*3
2.39973E+06 CM*3
1.22241E+07 CM 3
6.66430E205 CM**3

9.37680E+05 CM**3
8.07326E+05 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 CM**3

1.63393E+07 CM-*3

13 8 1
2
3

14 8 1
2
3
4

15 8 1

16 1 1

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

1 1.23993E+05 CM**3
2 3.82438E+05 CmW*3
3 1.88273E+07 CM**3
5 8.69059E+06 CM**3
6 5.21820E+04 CM**3
7 1.92577E÷05 CM*'3
8 5.59480E+06 CM**3
9 1.37838E+07 CM**3

MASS (G)
2.90231E+05
1.03335E+06
1.88230E+07
9.85860E+07
4.13282E+05
5.20344E+05
4.43108E+07
1.37834E+03

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 ........

........ 0.01267 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= 1,68500E+01 -X=-1.68500E+01 +Y=-1.68500E+01 -Y= 1.68500E+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 ELAPSED TIME AVERAGE AVG K-EFF MATRIX MATRIX K-EFF
GENERATION K-EFFECTIVE MINUTES K-EFFECTIVE DEVIATION K-EFFECTIVE DEVIATION

KENO MESSAGE NUMBER K5-132 WARNING .... ONLY 961 INDEPENDENT FISSION POINTS WERE GENERATED
1 8.58773E-01 1.46333E-01 1.00000E+00 0.00000E+00 0.00000E+00 0.00000E+00
2 9.33771E-01 1.68333E-01 1.00000E+00 0.00000E+00 S.00000E+00 0.00000E+00

KENO MESSAGE NUMBER K5-132 WARNING .... ONLY 957 INDEPENDENT FISSION POINTS WERE GENERATED
3 8.63486E-01 1.93000E-01 8.63486E-01 Q.SOSOSE+00 0.00000E+00 0.00500E+00
4 8.78581E-01 2.16000E-01 8.71034E-01 7.54768E-03 0.000E00 0.OOOOE+00
5 9.04679E-01 2.39833E-01 8.82249E-01 1.20320E-02 0.00000E+00 0.00000E+00
6 9.24609E-01 2.62667E-01 8.92839E-01 1.35843E-02 0.00000E+00 0.OO0E+00
7 9.17145E-01 2.84667E-01 8.97700E-01 1.15910E-02 0.0000E+00 0.O000S0E+O
8 9.05527E-01 3.08505E-01 8.99005E-01 9.55350E-03 0.00000E+00 0.00000EK00
9 9.23056E-01 3.32167E-01 9.02441E-01 8.77483E-03 0.500050E00 0.SSS00E+00

10 9.21692E-01 3.56000E-01 9.04847E-01 7.97116E-03 5.05000E+00 S.00000E+00
11 9.00007E-01 3.79833E-01 9.04309E-01 7.05044E-03 0.50550E+00 S.SSSSSE÷00
12 8.57565E-01 4.04500E-01 8.99635E-01 7.84969E-03 0.00000E+00 S.OSOK.E+00
13 8.57721E-01 4.28333E-01 8.95824E-01 8.05812E-03 0.00000EO00 0.OOOSSE+00
14 9.43923E-01 4.51167E-01 8.99833E-01 8.37718E-03 0.00000ES00 0.00000E+00
15 9.09837E-01 4.74167E-01 9.00602E-01 7.74422E-03 S.00OOE+00 0.0000SE+00
16 9.19908E-01 4.97000E-01 9.01981E-01 7.30116E-03 0.000OE+S00 0.00000E+00
17 9.33907E-01 5.21667E-01 9.04110E-01 7.12246E-03 0.SOS00ES00 0.0OOOSE+00
18 8.70579E-01 5.44667E-01 9.02014E-01 6.98426E-03 S.00S000E+00 S.SOOKE+00
19 9.15282E-01 5.68333E-01 9.02794E-01 6.60683E-03 0.00000ES00 0.OSOO0E+00
20 8.77815E-01 5.93167E-01 9.01407E-01 6.38169E-03 0.SSS00E+00 0.00000E+00
21 9.26908E-01 6.16000E-01 9.02749E-01 6.18389E-03 0.00000E+00 0.000S0E+00
22 8.79347E-01 6.41667E-01 9.01579E-01 5.98210E-03 0.00000E+00 S.OSS0KE+00
23 9.13359E-01 6.65500E-01 9.02140E-01 5.71770E-03 S.S0000E÷00 0.00000E+00
24 8.82892E-01 6.89167E-01 9.01265E-01 5.52137E-03 O.0OOSSES00 0.00000E+00
25 9.10070K-Si 7.13000E-01 9.01648E-01 5.28972E-03 S.SSSS0ES00 0.00OOKE+00
26 8.56690E-01 7.37833E-01 8.99774E-01 5.39986E-03 0.00000E+00 0.0000E+00
27 8.64557E-01 7.62500E-01 8.98366E-01 5.36752E-03 0.OOOKE÷00 0.SOOO0E+00
28 9.22162E-01 7.85333E-01 8.99281E-01 5.23753E-03 0.00000+E00 0.00000E+00
29 8.95370E-01 8.08167E-01 8.99136E-01 5.04190E-03 0.00000E+00 0.00000E+00
30 8.96834E-01 8.33833E-01 8.99054E-01 4.85919E-03 0.O0000EO00 0.00000E+00
31 8.81740E-01 8.57667E-01 8.98457E-01 4.72650E-03 S.SSSO0EK00 0.00000E+00
32 8.88292E-01 8.81500E-01 8.98118E-01 4.57879E-03 S.00000E+00 0.00000E+00
33 8.98466E-01 9.06167E-01 8.98129E-01 4.42863E-03 0.00000E+00 0.00OOE+00
34 9.31577E-01 9.29000E-01 8.99175E-01 4.41356E-03 0.00000+E00 S.SOOSKE+00
35 8.80767E-01 9.52833E-01 8.98617E-01 4.31394E-03 0.00000EK0O 0.00000E+00
36 9.21118E-01 9.76667E-01 8.99278E-01 4.23714E-03 0.00000E+00 0.00000E+00
37 8.52259E-01 1.00050E+00 8.97935E-01 4.32807E-03 0.00000E+00 S.0OOSOE+00
38 8.69525E-01 1.02433E+00 8.97146E-01 4.27953E-03 0.00000E+00 0.00000E+00
39 9.03040E-01 1.04817E+00 8.97305E-01 4.16530E-03 S.SOSOSE+00 0.00000E+00
40 8.81602E-01 1.07183E+00 8.96892E-01 4.07522E-03 S.00000E+00 0.0000KE+00
41 8.62374E-01 .1.09667E+00 8.96007E-01 4.06682E-03 S.00000E+00 0.00000E+00
42 9.02090E-01 1.12133E+00 8.96159E-01 3.96677E-03 0.SOOSKE+00 0.00000E+00
43 8.94155E-01 1.14517E+00 8.96110E-01 3.86911E-03 0.SSSSSE+00 0.OO00E+00
44 9.02857E-01 1.16900E800 8.96271E-01 3.77929E-03 S.00000E+00 0.00000.E00
45 9.40155E-01 1.19083EO00 8.97291E-01 3.82887E-03 0.00000E+00 0.000008+00
46 8.79557E-01 1.21467EK00 8.96888E-01 3.76249E-03 0.00000E+00 S.00000E+00
47 9.17170E-01 1.23850E+00 8.97339E-01 3.70544E-03 0.00000E+00 0.000E+00
48 9.17262E-01 1.26233E+00 8.97772E-01 3.64978E-03 S.00000E+00 0.OOOOE+00
49 9.12876E-01 1.28617E÷00 8.98093E-01 3.58571E-03 S.00000E+00 0.00000E+00
50 8.99770E-01 1.31083E+00 8.98128E-01 3.51039E-03 8.00000E+00 S.SSS00 E+00
51 8.66263E-01 1.33467E+00 8.97478E-01 3.49896E-03 0.00000E+00 S.OSSOKE+00
52 8.75319E-01 1.35933E+00 8.97035E-01 3.45680E-03 0.00000E+00 S.000S0E+00
53 8.80759E-01 1.38317E÷00 8.96716E-01 3.40333E-03 S.0OS00E+00 S.O000E+S00
54 8.67570E-01 1.40783E+00 8.96155E-01 3.38398E-03 S.00000E+00 0.00OO0E+00
55 9.51958E-01 1.43250E800 8.97208E-01 3.48250E-03 0.SSOOSE+00 0.000008E00
56 9.09210E-01 1.45550E+00 8.97430E-01 3.42462E-03 0.00000E+00 0.00000E+00
57 9.07998E-01 1.47933E800 8.97623E-01 3.36726E-03 0.OOOSKE+00 S.SOOO0E+00
58 8.73204E-01 1.50400E+00 8.97186E-01 3.33521E-03 S.00OOKE+00 S.OSS00E+00
59 9.10378E-01 1.52783E+00, 8.97418E-01 3.28434E-03 0.00000E+00 0.000-OE+00
60 8.92000E-01 1.55150E+00 8.97325E-01 3.22857E-03 S.SOS00E+00 S.000K0E+00
61 8.89776E-01 1.57633E+00 8.97197E-01 3.17596E-03 0.0O0S0E+00 0.OOOOKE+00
62 8.55916E-01 1.60100E+00 8.96509E-01 3.19747E-03 S.00S00E+00 0.00000E+00
63 9.32555E-01 1.62300E+00 8.97099E-01 3.19966E-03 0.00000E+00 0.00000E+00
64 9.25066E-01 1.64583E+00 8.97551E-01 3.17978E-03 0.00000E+00 0.00000E.00
65 8.77079E-01 1.67050E+00 8.97226E-01 3.14573E-03 S.OSOOKE+00 0.00000E+00
66 9.09881E-01 1.69433E+00 8.97423E-01 3.10250E-03 S.OSOSSE+00 0.000008.00
67 8.76992E-01 1.71817E800 8.97109E-01 3.07052E-03 0.00000.E00 0.00000E+00
68 9.21783E-01 1.74100E+00 8.97483E-01 3.04667E-03 0.00000E+00 0.00000E+00
69 9.05453E-01 1.76483E+00 8.97602E-01 3.00321E-03 0.00000O+00 0.00000E+00
70 9.24480E-01 1.78783E+00 8.97997E-01 2.98500E-03 0.00000E+00 0.00000E+00
71 8.63590E-01 1.81250E-00 8.97498E-01 2.98339E-03 0.00000-E00 0.00000E+00
72 9.37983E-01 1.83533E+00 8.98077E-01 2.99680E-03 8.00000E+00 0.00000E+00
73 8.79989E-01 1.85917E+00 8.97822E-01 2.96525E-03 0.00000E+00 0.00000E+00
74 8.83123E-01 1.88300E+00 8.97618E-01 2.93090E-03 0.00000.E00 0.OOOOOE+00
75 9.15389E-01 1.90683E+00 8.97861E-01 2.90070E-03 0.000008E00 S.OS00E+00
76 8.74826E-01 1.93233E+00 8.97550E-01 2.87812E-03 0.00000E+00 0.00000E+00
77 8.80442E-01 1.95533E+00 8.97322E-01 2.84863E-03 0.00000E+00 S.OOOOE+00
78 8.80627E-01 1.97817EK00 8.97102E-01 2.81947E-03 0.00000E+00 0.00000E+00
79 9.12211E-01 2.00200E+00 8.97298E-01 2.78952E-03 0.00000E+00 S.OSOS0E+00
80 8.44802E-01 2.02667E+00 8.96625E-01 2.83459E-03 S.S00S0E+00 0.00000E+00
81 8.98826E-01 2.05050E+00 8.96653E-01 2.79862E-03 S.00000E+00 K.SO000E+00
82 8.72723E-01 2.07433E+00 8.96354E-01 2.77955E-03 0.00000E+00 0.00000E+00
83 8.83782E-01 2.09717E+00 8.96199E-01 2.74941E-03 0.00000E+00 0.00000E+00
84 8.99513E-01 2.12183E+00 8.96239E-01 2.71597E-03 0.00000E+00 S.00000E+00
85 9.24791E-01 2.14567E+00 8.96583E-01 2.70501E-03 0.00000E+00 0.00000E+00
86 8.74108E-01 2.16850E+00 8.96316E-01 2.68598E-03 0.00000E+00 0.00000E+00
87 9.23002E-01 2.19233E+00 8.96630E-01 2.67269E-03 0.00000E+00 0.0000E+00
88 9.00543E-01 2.21717E+00 8.96675E-01 2.64182E-03 0.00000OE+00 0.0000KE00
89 8.82276E-01 2.24083E+00 8.965108-01 2.61652E-03 0.00000E+00 0.OOS00E+00
90 8.56795E-01 2.26467E+00 8.96058E-01 2.62569E-03 0.00000E+00 0.00000E+00
91 8.99466E-01 2.288508+00 8.96097E-01 2.59631E-03 0.00000E+00 0.00000E+00
92 8.66877E-01 2.31317E+00 8.95772E-01 2.58774E-03 0.00000E+00 0.00000E+00
93 8.74085E-01 2.33700E+00 8.95534E-01 2.57022E-03 0.00000E+00 0.00000E+00
94 9.21830E-01 2.36083E+00 8.95820E-01 2.55815E-03 0.S0000E+00 0.00000E+00
95 9.10253E-01 2.38367E+00 8.95975E-01 2.53525E-03 0.00000E+00 0.00000E+00
96 9.00694E-01 2.40750E+00 8.96025E-01 2.50863E-03 0.000008E00 0.00000E+00
97 9.26241E-01 2.43133EK00 8.96343E-01 2.50238E-03 0.00000E+00 5.0005OE+00
98 8.86651E-01 2.45417E+00 8.96242E-01 2.47824E-03 0.00000E+00 S.00000E+00
99 8.99097E-01 2.47883E÷00 8.96272E-01 2.45273E-03 0.00000E+00 0.5000OE+00

100 9.44858E-01 2.50183E+00 8.96767E-01 2.47768E-03 0.00000E+00 0.00000E+00
101 8.97823E-01 2.52550E+00 8.96778E-01 2.45255E-03 0.00000E+00 0.00000E+00
102 9.16019E-01 2.54850E+00 8.96970E-01 2.43551E-03 0.00000E+00 0.S0000E+00
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9.08980E-01 2.57233E+00 8.97089E-01
8.86222E-01 2.59600E+00 8.96983E-01
9.21146E-01 2.61983E+00 8.97217E-01
8.86269E-01 2.64283E+00 8.97112E-01
9.49570E-01 2.66650E+00 8.97612E-01
8.80226E-01 2.69033E+00 8.97448E-01
8.79681E-01 2.71317E+00 8.97282E-01
8.90503E-01 2.73617E+00 8.97219E-01
9.24128E-01 2.76000E+00 8.97466E-01
9.04722E-01 2.78367E+00 8.97532E-01
8.95747E-01 2.80850E+00 8.97516E-01
8.68503E-01 2.83233E+00 8.97257E-01
9.27085E-01 2.85600E+00 8.97521E-01
8.80557E-01 2.87900E+00 8.97372E-01
8.99169E-01 2.90267E+00 8.97387E-01
9.34573E-01 2.92567E+00 8.97708E-01
9.18461E-01 2.94850E+00 8.97885E-01
8.64606E-01 2.97233E+00 8.97603E-01
9.13743E-01 2.99617E+00 8.97739E-01
9.13687E-01 3.01983E+00 8.97872E-01
8.71706E-01 3.04283E+00 8.97656E-01
8.73371E-01 3.06750E+00 8.97457E-01
8.61744E-01 3.09133E+00 8.97166E-01
8.87808E-01 3.11417E500 8.97091E-01
8.46442E-01 3.13900E+00 8.96686E-01
8.63348E-01 3.16367E+00 8.96421E-01
8.53674E-01 3.18833E÷00 8.96084E-01
9.09836E-01 3.21217E+00 8.96192E-01
8.96024E-01 3.23600E+00 8.96190E-01
8.98081E-01 3.25983E+00 8.96205E-01
8.88058E-01 3.28350E+00 8.96143E-01
9.16562E-01 3.30833E+00 8.96298E-01
8.81358E-01 3.33200E+00 8.96185E-01
8.88469E-01 3.35583E+00 8.96128E-01
8.84176E-01 3.37967E+00 8.96039E-01
9.08892E-01 3.40350E+00 8.96134E-01
9.07285E-01 3.42817E+00 8.96215E-01
8.79684E-01 3.45200E+00 8.96095E-01
8.87105E-01 3.47583E+00 8.96031E-01
8.94803E-01 3.49867E+00 8.96022E-01
9.08305E-01 3.52150E+00 8.96109E-01
8.55544E-01 3.54533E+00 8.95823E-01
8.85286E-01 3.56833E+00 8.95749E-01
8.92547E-01 3.59200E+00 8.95727E-01
8.52651E-01 3.61683E+00 8.95430E-01
9.24393E-01 3.64050E+00 8.95629E-01
9.03056E-01 3.66533E+00 8.95679E-01
9.16130E-01 3.68817E+00 8.95817E-01
9.09824E-01 3.71200E+00 8.95911E-01
8.96596E-01 3.73483E+00 8.95916E-01
8.98241E-01 3.75767E+00 8.95931E-01
9.12544E-01 3.78150E+00 8.96041E-01
9.37176E-01 3.80450E+00 8.96309E-01
9.42169E-01 3.82817E+00 8.96607E-01
8.91191E-01 3.85300R+00 8.96572E-01
9.08956E-01 3.87583E+00 8.96652E-01
8.95884E-01 3.89967E+00 8.96647E-01
8.98953E-01 3.92350E+00 8.96661E-01
8.96101E-01 3.94717E+00 8.96658E-01
8.83021E-01 3.97100E+00 8.96573E-01
9.16210E-01 3.99583E+00 8.96695E-01
8.58566E-01 4.01950E+00 8.96459E-01
9.21076E-01 4.04333E500 8.96610E-01
8.95743E-01 4.06533E+00 8.96605E-01
8.88705E-01 4.09000E+00 8.96557E-01
8.83226E-01 4.11383E+00 8.96477E-01
8.78492E-01 4.13767E+00 8.96369E-01
8.94948E-01 4.16150E+00 8.96361E-01
8.81945E-01 4.18517E+00 8.96275E-01
9.10233E-01 4.20817E+00 8.96357E-01
9.23181E-01 4.23283E+00 8.96514E-01-
9.22740E-01 4.25483E+00 8.96667E-01
9.10878E-01 4.27950E+00 8.96749E-01
9.17149E-01 4.30333E+00 8.96866E-01
8.88689E-01 4.32617E+00 8.96819E-01
8.99471E-01 4.35100E+00 8.96834E-01
9.091665-01 4.37383E+00 8.96904E-01
8.35989E-01 4.39850E+00 8.96562E-01
8.69753E-01 4.42233E+00 8.96412E-01
9.01969E-01 4.44700E+00 8.96443E-01
8.91836E-01 4.47083E+00 8.96418E-01
9.17951E-01 4.49550E+00 8.96536E-01
8.99231E-01 4.51933E+00 8.96551E-01
8.84331E-01 4.54233E+00 8.96484E-01
9.16742E-01 4.56700E+00 8.96594E-01
8.71679E-01 4.59167E+00 8.96460E-01
8.58782E-01 4.61550E+00 8.96258E-01
8.96294E-01 4.63933E+00 8.96258E-01
8.59250E-01 4.66217E+00 8.96063E-01
8.84561E-01 4.68500E+00 8.96002E-01
9.31881E-01 4.70883E+00 8.96190E-01
8.75438E-01 4.73450E+00 8.96082E-01
9.27613E-01 4.75733E+00 8.96245E-01
8.86960E-01 4.78117E+00 8.96197E-01
8.78513E-01 4.80500E+00 8.96107E-01
8.439705-01 4.83150E+00 8.95841E-01
8.93770E-01 4.85633E+00 8.95830E-01
8.99111E-01 4.87917E+00 8.95847E-01
9.19939E-01 4.90200E+00 8.95968E-01
9.30312E-01 4.92483E+00 8.96140E-01
8.90682E-01 4.94967E+00 8.96112E-01
8.33278E-01 4.97533E+00 8.95801E-01
8.94063E-01 4.99900E+00 8.95793E-01
8.93316E-01 5.02200E+00 8.95781E-01
9.06016E-01 5.04667E+00 8.95831E-01
9.00892E-01 5.06950E+00 8.95855E-01
9.42164E-01 5.09250E+00 8.96079E-01
8.75255E-01 5.11800E+00 8.95979E-01

2.41421E-03 0.00000E+00 0.00000E+00
2.39280E-03 0.00000E+00 0.00000E+00
2.38104E-03 0.00000E+00 0.00000E+00
2.36038E-03 0.00000E+00 0.00000E+00
2.39058E-03 0.00000E+00 0.00000E+00
2.37359E-03 0.00000E+00 0.00000E+00
2.35716E-03 0.00000E+00 0.00000E+00
2.33608E-03 0.00000E+00 0.00000E+00
2.32768E-03 0.00000E+00 0.00000E+00
2.30736E-03 0.00000E+00 0.00000E+00
2.28654E-03 0.00000E+00 0.00000E+00
2.28079E-03 0.00000E+00 0.00000E+00
2.27587E-03 0.00000E+00 0.00000E+00
2.26072E-03 0.00000E+00 0.00000E+00
2.24103E-03 0.00000E+00 0.00000.E00
2.24464E-03 0.00000E+00 0.00000.E00
2.23243E-03 0.00000E+00 0.00000E+00
2.23132E-03 0.00000E+00 0.00000E+00
2.21665E-03 0.00000E+00 0.00000E+00
2.20211E-03 0.00000E+00 0.00000S+00
2.19452E-03 0.00000E+00 0.00000S+00
2.18554E-03 0.00000E+00 0.00000E+00
2.18705E-03 0.00000E+00 0.00000E+00
2.17066E-03 0.00000E+00 0.00000E+00
2.19101E-03 0.00000E+00 0.00000H+00
2.18960E-03 0.00000E+00 0.00000E+00
2.19821E-03 0.00000E+00 0.00000E+00
2.18362E-03 0.00000E+00 0.00000E+00
2.16662E-03 0.00000E+00 0.00000E+00
2.14994E-03 0.00000E+00 0.00000E+00
2.13437E-03 0.00000E+00 0.00000E+00
2.12378E-03 0.00000E+00 0.00000E+00
2.11075E-03 0.00000E+00 0.00000E+00
2.09573E-03 0.00000E+00 0.00000E+00
2.08203E-03 0.00000E+00 0.00000.E00
2.06882E-03 0.00000E+00 0.00000E+00
2.05528E-03 0.00000E+00 0.00000E+00
2.04384E-03 0.00000E+00 0.00000E+00
2.03012E-03 0.00000E+00 0.00000E+00
2.01558E-03 0.00000E+00 0.00000E+00
2.00313E-03 0.00000E+00 0.00000E+00
2.00939E-03 0.00000E+00 0.00000E+00
1.99664E-03 0.00000E+00 0.00000E+00
1.98285E-03 0.00000E+00 0.00000E+00
1.99142E-03 0.00000E+00 0.00000E+00
1.98765E-03 0.00000E+00 0.00000E+00
1.97473E-03 0.00000E+00 0.00000E+00
1.96621E-03 0.00000E+00 0.00000E+00
1.95523E-03 0.00000E+00 0.00000E+00
1.94215E-03 0.00000E+00 0.00000E+00
1.92931E-03 0.00000E+00 0.00000E+00
1.91969E-03 0.00000E+00 0.00000E+00
1.92596E-03 0.00000E+00 0.00000E+00
1.93645E-03 0.00000E+00 0.00000E+00
1.92423E-03 0.00000E+00 0.00000E+00
1.91350E-03 0.00000E+00 0.00000E+00
1.90128E-03 0.00000E+00 0.00000E+00
1.88927E-03 0.00000E+00 0.00000E+00
1.87735E-03 0.00000E+00 0.00000E+00
1.86753E-03 0.00000E+00 0.00000E+00
1.85989E-03 0.00000E+00 0.00000E+00
1.86330E-03 0.00000E+00 0.00000E+00
1.85798E-03 0.00000E+00 0.00000E+00
1.84663E-03 0.00000.E00 0.00000E+00
1.83602E-03 0.00000E+00 0.00000.E00
1.82670E-03 0.00000E+00 0.00000E+00
1.81892E-03 0.00000E+00 0.00000E+00
1.80808E-03 0.00000E+00 0.00000E+00
1.79937E-03 0.00000E+00 0.00000E+00
1.79064E-03 0.00000E+00 0.00000E+00
1.78703E-03 0.00000E+00 0.00000E+00
1.78314E-03 0.00000E+00 0.00000E+00
1.77471E-03 0.00000E+00 0.00000+E00
1.76837E-03 0.00000E+00 0.00000E+00
1.75886E-03 0.00000E+00 0.00000E+00
1.74890E-03 0.00000E+00 0.00000E+00
1.74039E-03 0.00000E+00 0.00000E+00
1.76409E-03 0.00000E+00 0.00000E+00
1.76059E-03 0.00000E+00 0.00000E+00
1.75106E-03 0.00000E+00 0.00000E+00
1.74154E-03 0.00000E+00 0.00000.E00
1.73598E-03 0.00000.E00 0.00000E+00
1.72653E-03 0.00000E+00 0.00000E+00
1.71841E-03 0.00000E+00 0.00000E+00
1.71260E-03 0.00000E+00 0.00000E+00
1.70862E-03 0.00000E+00 0.00000E+00
1.71136E-03 0.00000E+00 0.00000E+00
1.70224E-03 0.00000E+00 0.00000E+00
1.70449E-03 0.00000E+00 0.00000E+00
1.69658E-03 0.00000E+00 0.00000E+00
1.69809E-03 0.00000E+00 0.00000E+00
1.69268E-03 0.00000E+00 0.00000E+00
1.69179E-03 0.00000E+00 0.00000E+00
1.68373E-03 0.00000E+00 0.00000E+00
1.67753E-03 0.00000E+00 0.00000E+00
1.69001E-03 0.00000E+00 0.00000E+00
1.68145E-03 0.00000E+00 0.00000.E00
1.67301E-03 0.00000E+00 0.00000E+00
1.66898E-03 0.00000.E00 0.00000E+00
1.66947E-03 0.00000,E00 0.00000E+00
1.66137E-03 0.00000E+00 0.00000E+00
1.68213E-03 0.00000E+00 0.00000E+00
1.67385E-03 0.00000E+00 0.00000E+00
1.66567E-03 0.00000E+00 0.00000E+00
1.65827E-03 0.00000E+00 0.00000E+00
1.65039E-03 0.00000E+00 0.00000E+00
1.65756E-03 0.00000E+00 0.00000E+00
1.65261E-03 0.00000E+00 0.00000E+00
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211 8.89688E-01 5.14183E+00 8.95949E-01 1.64496E-03 0.00000E÷00 0.00000E+00
212 8.90783E-01 5.16483E+00 8.95924E-01 1.63729E-03 0.00000E+00 0.00000E+00
213 8.93693E-01 5.18850E+00 8.95913E-01 1.62955E-03 0.00000E+00 0.00000E+00
214 8.65067E-01 5.21333E+00 8.95768E-01 1.62836E-03 0.00000E+00 0.00000E+00
215 8.67362E-01 5.23617E+00 8.95635E-01 1.62617E-03 0.00000E+00 0.00000E+00
216 8.88983E-01 5.26000E+00 8.95603E-01 1.61885E-03 0.00000E+00 .,0.00000E+00
217 9.22045E-01 5.28383E+00 8.95726E-01 1.61599E-03 0.00000E+00 0.00000E+00
218 9.43618E-01 5.30750E+00 8.95948E-01 1.62370E-03 0.00000E+00 0.00000E+00
219 8.66742E-01 5.33133E+00 8.95814E-01 1.62180E-03 0.00000E+00 0.00000E+00
220 8.71369E-01 5.35517E+00 8.95701E-01 1.61823E-03 0.00000E+00 0.00000E+00
221 8.55960E-01 5.37983E+00 8.95520E-01 1.62101E-03 0.OOOOOE+00 0.00000E+00
222 9.12158E-01 5.40283E+00 8.95596E-01 1.61540E-03 0.00000E+00 0.00000E+00
223 8.95254E-01 5.42650E+00 8.95594E-01 1.60807E-03 0.00000E+00 0.00000E+00
224 8.60585E-01 5.45033E+00 8.95436E-01 1.60856E-03 0.00000E+00 0.00000E+00
225 8.74524E-01 5.47417E+00 8.95343E-01 1.60408E-03 0.00000E+00 0.00000E+00
226 9.14818E-01 5.49700E+00 8.95430E-01 1.59926E-03 0.00000E+00 0.00000E+00
227 9.31760E-01 5.52083E+00 8.95591E-01 1.60031E-03 0.00000E+00 0.00000E+00
228 8.65724E-01 5.54550E+00 8.95459E-01 1.59868E-03 0.00000E+00 0.00000E+00
229 9.18458E-01 5.56850E+00 8.95560E-01 1.59485E-03 0.00000E+00 0.000000E00
230 9.06092E-01 5.59317E+00 8.95606E-01 1.58851E-03 0.00000E+00 0.00000E+00
231 9.21820E-01 5.61600E+00 8.95721E-01 1.58569E-03 0.00000E+00 0.00000E+00
232 8.93586E-01 5.64167E+00 8.95712E-01 1.57881E-03 0.00000E+00 0.00000E+00
233 9.10990E-01 5.66450E+00 8.95778E-01 1.57335E-03 0.00000E+00 0.00000E+00
234 9.12836E-01 5.68833E+00 8.95851E-01 1.56828E-03 0.00000E+00 0.00000E+00
235 9.13126E-01 5.71033E+00 8.95925E-01 1.56329E-03 0.00000E+00 0.00000E+00
236 9.25522E-01 5.73417E+00 8.96052E-01 1.56173E-03 0.00000E+00 0.00000E+00
237 8.87379E-01 5.75883E+00 8.96015E-01 1.55551E-03 0.OOOOOE+00 0.OOOOOE+00
238 8.68187E-01 5.78350E+00 8.95897E-01 1.55338E-03 0.00000E+00 0.00000E+00
239 8.60217E-01 5.80917E+00 8.95746E-01 1.55412E-03 0.00000E+00 0.00000E+00
240 8.69248E-01 5.83217E+00 8.95635E-01 1.55158E-03 0.00000E+00 0.00000E+00
241 8.98512E-01 5.85583E+00 8.95647E-01 1.54512E-03 0.00000+E00 0.00000E+00
242 9.11914E-01 5.87883E+00 8.95715E-01 1.54016E-03 0.00000E+00 0.00000E+00
243 8.77626E-01 5.90167E+00 8.95640E-01 1.53559E-03 0.00000E+00 0.000000E00
244 8.84961E-01 5.92550E+00 8.95596E-01 1.52987E-03 0.00000E+00 0.00000E+00
245 9.15886E-01 5.94933E+00 8.95679E-01 1.52585E-03 0.00000E+00 0.00000E+00
246 8.46228E-01 5.97400E+00 8.95477E-01 1.53304E-03 0.00000E+00 0.00000E+00
247 9.17179E-01 5.99783E+00 8.95565E-01 1.52934E-03 0.00000E+00 0.00000E+00
248 8.59401E-01 6.02167E+00 8.95418E-01 1.53018E-03 0.00000E+00 0.000000+00
249 8.95811E-01 6.04533E+00 8.95420E-01 1.52398E-03 0.00000E+00 0.00000E+00
250 8.92145E-01 6.06917E+00 8.95407E-01 1.51788E-03 0.00000E+00 0.00000E+00
251 9.48130E-01 6.09200E+00 8.95618E-01 1.52653E-03 0.00000E+00 0.00000E+00
252 8.78052E-01 6.11583E+00 8.95548E-01 1.52203E-03 0.00000E+00 0.00000+E00
253 9.35664E-01 6.13967E+00 8.95708E-01 1.52436E-03 0.00000E+00 0.00000E+00
254 8.93427E-01 6.16533E+00 8.95699E-01 1.51832E-03 0.00000E+00 0.00000E+00
255 8.96659E-01 6.18817E+00 8.95703E-01 1.51231E-03 0.00000E+00 O.OOOOE+00
256 9.01249E-01 6.21200E+00 8.95724E-01 1.50651E-03 0.00000E+00 0.00000E+00
257 9.24391E-01 6.23483E+00 8.95837E-01 1.50479E-03 0.00000E+00 0.00000E+00
258 8.77010-E01 6.25783E+00 8.95763E-01 1.50070E-03 0.00000E+00 0.00000E+00
259 9.03217E-01 6.28067E+00 8.95792E-01 1.49513E-03 0.00000E+00 0.00000E+00
260 8.79833E-01 6.30633E+00 8.95730E-01 1.49061E-03 0.00000E+00 0.00000E+00
261 9.02200-E01 6.33017E+00 8.95755E-01 1.48506E-03 0.00000+E00 0.00000E+00
262 8.80712E-01 6.35383E+00 8.95698E-01 1.48046E-03 0.00000E+00 0.00000E+00
263 9.17152E-01 6.37683E+00 8.95780E-01 1.47707E-03 0.00000E+00 0.00000E+00
264 8.63141E-01 6.40150E+00 8.95655E-01 1.47669E-03 o.ooo0o0+00 o.ooooo0+00
265 8.95414E-01 6.42533E+00 8.95654E-01 1.47106E-03 0.00000E+00 0.00000+E00
266 9.00271E-01 6.44817E+00 8.95672E-01 1.46558E-03 0.00000E+00 0.00000E+00
267 8.75753E-01 6.47383E+00 8.95597E-01 1.46197E-03 0.00000E+00 .0.00000E+00
268 9.23365E-01 6.49767E+00 8.95701E-01 1.46020E-03 0.00000E+00 0.00000E+00
269 8.88812E-01 6.52317E+00 8.95675E-01 1.45495E-03 0.00000E+00 0.00000E+00
270 9.20117E-01 6.54617E+00 8.95766E-01 1.45238E-03 0.00000.E00 0.00000E+00
271 9.11885E-01 6.57000E+00 8.95826E-01 1.44821E-03 0.00000E+00 0.00000E+00
272 9.21993E-01 6.59367E+00 8.95923E-01 1.44609E-03 0.00000E+00 0.00000E+00
273 8.49401E-01 6.61850E+00 8.95752E-01 1.45093E-03 0.00000E+00 0.00000E+00
274 8.95063E-01 6.64217E+00 8.95749E-01 1.44559E-03 0.00000E+00 0.00000E+00
275 8.66475E-01 6.66700E+00 8.95642E-01 1.44427E-03 0.00000E+00 0.00000E+00
276 8.65963E-01 6.69267E+00 8.95533E-01 1.44306E-03 0.00000.E00 0.00000E+00
277 8.87114E-01 6.71550E+00 8.95503E-01 1.43813E-03 0.00000E+00 0.00000.E00
278 8.90469E-01 6.73933E+00 8.95485E-01 1.43303E-03 0.00000E+00 0.00000E+00
279 9.05177E-01 6.76317E+00 8.95520E-01 1.42827E-03 0.00000E+00 0.00000E+00
280 9.07149E-01 6.78783E+00 8.95561E-01 1.42374E-03 0.00000E+00 0.00000E+00
281 8.55320E-01 6.81167E+00 8.95417E-01 1.42594E-03 0.00000E+00 0.00000E+00
282 8.62157E-01 6.83450E+00 8.95298E-01 1.42580E-03 0.00000E+00 0.00000E+00
283 9.01137E-01 6.85917E+00 8.95319E-01 1.42087E-03 0.00000E+00 0.00000E+00
284 8.77530E-01 6.88300E+00 8.95256E-01 1.41722E-03 0.00000E+00 0.00000E+00
285 8.60813E-01 6.90683E+00 8.95134E-01 1.41744E-03 0.00000E+00 0.00000E+00
286 8.66350E-01 6.93150E+00 8.95033E-01 1.41607E-03 0.00000E+00 0.00000E+00
287 8.76397E-01 6.95533E+00 8.94968E-01 1.41261E-03 0.00000E+00 0.00000E+00
288 8.82161E-01 6.97817E+00 8.94923E-01 1.40838E-03 0.00000E+00 0.00000+E00
289 8.65790E-01 7.00200E+00 8.94821E-01 1.40713E-03 0.00000E+00 0.00000E+00
290 9.37929E-01 7.02483E+00 8.94971E-01 1.41020E-03 0.00000E+00 0.00000E+00
291 9.29246E-01 7.04867E+00 8.95090E-01 1.41031E-03 0.00000E+00 0.00000E+00
292 9.10414E-01 7.07150E+00 8.95143E-01 1.40643E-03 0.00000E+00 0.00000.E00
293 8.82829E-01 7.09533E+00 8.95100E-01 1.40222E-03 0.00000E+00 0.00000E+00
294 8.63260F-01 7.12100E+00 8.94991E-01 1.40166E-03 0.00000E+00 0.00000E+00
295 9.20586E-01 7.14383E+00 8.95079E-01 1.39960E-03 0.00000E+00 0.00000E+00
296 9.41261E-01 7.16683E+00 8.95236E-01 1.40365E-03 0.00000E+00 0.00000E+00
297 8.84594E-01 7.19150E+00 8.95200E-01 1.39935E-03 0.00000E+00 0.00000E+00
298 9.17430E-01 7.21533E+00 8.95275E-01 1.39663E-03 0.00000E+00 0.00000E+00
299 8.83992E-01 7.23917E+00 8.95237E-01 1.39244E-03 0.00000E+00 0.00000E+00
300 8.89306E-01 7.26200E+00 8.95217E-01 1.38790E-03 0.00000E+00 0.00000E+00
301 9.06865E-01 7.28667E+00 8.95256E-01 1.38380E-03 0.00000E+00 0.00000E+00
302 9.43762E-01 7.31050E+00 8.95417E-01 1.38862E-03 0.00000E+00 0.00000E+00
303 9.18035E-01 7.33433E+00 8.95493E-01 1.38604E-03 0.00000E+00 0.000000+00
304 8.98479E-01 7.35717E+00 8.95502E-01 1.38148E-03 0.00000E+00 0.00000E+00
305 9.04385E-01 7.38000E+00 8.95532E-01 1.37723E-03 0.00000E+00 0.00000E+00
306 9.10615E-01 7.40383E+00 8.95581E-01 1.37358E-03 0.00000E+00 0.000000+00
307 9.18945E-01 7.42767E÷00 8.95658E-01 1.37121E-03 0.00000E+00 0.00000E+00
308 8.87790E-01 7.45150E+00 8.95632E-01 1.36697E-03 0.00000E+00 0.00000E+00
309 8.94523E-01 7.47433E+00 8.95629E-01 1.36251E-03 0.00000E+00 0.00000E+00
310 8.91631E-01 7.49917E+00 8.95616E-01 1.35814E-03 0.00000E+00 0.00000E+00
311 8.99515E-01 7.52283E+00 8.95628E-01 1.35380E-03 0.00000E+00 0.00000E+00
312 9.39045E-01 7.54483E+00 8.95768E-01 1.35667E-03 0.00000E+00 0.00000E+00
313 8.85895E-01 7.56867E+00 8.95737E-01 1.35268E-03 0.00000E+00 0.00000E+00
314 8.78723E-01 7.59250E+00 8.95682E-01 1.34944E-03 0.00000E+00 0.00000E+00
315 8.64668E-01 7.61717E+00 8.95583E-01 1.34876E-03 0.00000E+00 0.00000E+00
316 9.02749E-01 7.64100E+00 8.95606E-01 1.34466E-03 0.00000E+00 0.00000E+00
317 8.67690E-01 7.66667E+00 8.95517E-01 1.34331E-03 0.00000E+00 0.00000E+00
318 8.97839E-01 7.69033E+00 8.95524E-01 1.33907E-03 0.00000E+00 0.00000E+00
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9.31740E-01 7.71417E+00 8.95639E-01
9.15333E-01 7.73800E+00 8.95701E-01
8.97757E-01 7.76267E+00 8.95707E-01
9.07318E-01 7.78650E+00 8.95743E-01
9.00348E-01 7.81033E+00 8.95758E-01
8.93546E-01 7.83317E+00 8.95751E-01
9.13417E-01 7.85700E+00 8.95806E-01
8.67137E-01 7.88167E+00 8.95717E-01
9.11058E-01 7.90733E+00 8.95764E-01
8.93492E-01 7.93117E+00 8.95757E-01
8.58242E-01 7.95400E+00 8.95643E-01
8.87510E-01 7.97883E+00 8.95618E-01
8.84861E-01 8.00167E+00 8.95585E-01
9.20879E-01 8.02550E+00 8.95662E-01
8.92014E-01 8.04933E+00 8.95651E-01
8.98793E-01 8.07483E+00 8.95660E-01
9.05699E-01 8.09867E+00 8.95690E-01
8.77431E-01 8.12250E+00 8.95636E-01
9.39878E-01 8.14533E+00 8.95768E-01
8.97092E-01 8.16917E+00 8.95772E-01
8.92360E-01 8.19117E+00 8.95762E-01
8.63111E-01 8.21583E+00 8.95665E-01
8.56991E-01 8.24050E+00 8.95551E-01
8.54876E-01 8.26433E+00 8.95431E-01
9.22585E-01 8.28817E+00 8.95511E-01
9.04882E-01 8.31100E+00 8.95538E-01
8.62203E-01 8.33483E+00 8.95441E-01
8.91068E-01 8.35867E+00 8.95428E-01
8.77276E-01 8.38333E+00 8.95376E-01
8.80922E-01 8.40717E+00 8.95334E-01
8.87942E-01 8.43000E+00 8.95313E-01
9.08687E-01 8.45483E+00 8.95351E-01
8.55023E-01 8.47950E+00 8.95236E-01
9.10473E-01 8.50333E+00 8.95279E-01
9.23391E-01 8.52617E*00 8.95359E-01
8.92780E801 8.55000E+00 8.95352E-01
8.80755E-01 8.57283E÷00 8.95311E-01
8.95925E-01 8.59767E+00 8.95312E-01
9.49281E-01 8.62050E+00 8.95464E-01
8.91730E-01 8.64433E+00 8.95454E-01
8.82525E-01 8.66817E+00 8.95418E-01
9.10724E-01 8.69183E+00 8.95460E-01
9.29336E-01 8.71383E+00 8.95555E-01
9.19163E-01 8.73667E+00 8.95620E-01
8.90057E-01 '8.75967E+00 8.95605E-01
8.68297E-01 8.78350E+00 8.95529E-01
8.95902E-01 8.80817E+00 8.95530E-01
8.53996E-01 8.83283E+00 8.95416E-01
8.95485E-01 8.85750E+00 8.95417E-01
8.70299E-01 8.88233E+00 8.95348E-01
9.39315E-01 8.90517E+00 8.95468E-01
8.42743E-01 8.92983E+00 8.95324E-01
9.00029E-01 8.95367E+00 8.95337E-01
8.88064E-01 8.97650E+00 8.95318E-01
8.96316E-01 8.99950E+00 8.95320E-01
8.80433E-01 9.02333E+00 8.95280-E01
9.32961E-01 9.04617E+00 8.95381E-01
8.60609E-01 9.07083E+00 8.95288E-01
8.89423E-01 9.09567E+00 8.95273E-01
9.17431E-01 9.11750E+00 8.95332E-01
8.90763E-01 9.14133E+00 8.95319E-01
9.05093E-01 9,16517E+00 8.95345E-01
9.02580E-01 9.18983E+00 8.95364E-01
9.12075E-01 9.21367E+00 8.95408E-01
8.65641E-01 9.23750E+00 8.95330E-01
8.66290E-01 9.26217E+00 8.95254E-01
8.89759E-01 9.28683E+00 8.95240E-01
9.14192E-01 9.31067E+00 8.95289E-01
9.17638E-01 9.33367E+00 8.95347E-01
9.25979E-01 9.35733E+00 8.95427E-01
9.32704E-01 9.38033E+00 8.95523E-01
9.03165E-01 9.40417E+00 8.95543E-01
9.46238E-01 9.42783E+00 8.95673E-01
9.08953E-01 9.45267E+00 8.95707E-01
9.64028E-01 9.47550E+00 8.95882E-01
9.09928E-01 9.50017E+00 8.95918E-01
8.59672E-01 9.52500E+00 8.95825E-01
8.69255E-01 9.54867E+00 8.95758E-01
8.91838E-01 9.57250E+00 8.95748E-01
9.24188E-01 9.59533E+00 8.95820E-01
8.94896E-01 9.61917E+00 8.95817E-01
9.11581E-01 9.64400E+00 8.95857E-01
8.91078E-01 9.66767E+00 8.95845E-01
8.95141E-01 9.69150E+00 8.95843E-01
9.06940E-01 9.71533E+00 8.95871E-01
8.85631E-01 9.73917E+00 8.95846E-01
9.18539E-01 9.76300E+00 8.95902E-01
9.11942E-01 9,78583E+00 8.95942E-01
9.70086E-01 9.80967E+00 8.96125E-01
9.04730E-01 9.83350E+00 8.96146E-01
8.94946E-01 9.85717E+00 8.96143E-01
9.05643E-01 9.88200E+00 8.96166E-01
9.16808E-01 9.90567E+00 8.96217E-01
8.86415E-01 9.92950E+00 8.96193E-01
9.08300E-01 9.95333E+00 8.96222E-01
8.38968E-01 9.97717E+00 8.96083E-01
9.04074E-01 9.99917E.00 8.96103E-01
9.34861E-01 1.00220E÷01 8.96196E-01
9.10037E-01 1.00458E+01 8.96230E-01
9.15567E-01 1.00697E+01 8.96276E-01
9.55204E-01 1.00925E+01 8.96417E-01
8.82081E-01 1.01163E+01 8.96383E-01
9.08086E-01 1.01402E+01 8.96411E-01
9.12650E-01 1.01648E+01 8.964508-01
8.54102E-01 1.01895E+01 8.96349E-01
9.08926E-01 1.02123E+01 8.96379E-01
9.35580E-01 1.02343E+01 8.96472E-01
8.81976E-01 1.02582E+01 8.96437E-01

1.33972E-03 0.00000E+00 0.00000E+00
1.33693E-03 0.00000E+00 0.00000E+00
1.33275E-03 0.00000E+00 0.00000E+00
1.32908E-03 0.00000E+00 0.00000E+00
1.32501E-03 0.00000E+00 0.00000E+00
1.32090E-03 0.00000E+00 0.00000E+00
1.31794E-03 0.00000E+00 0.00000E+00
1.31684E-03 0.00000E+00 0.00000E+00
1.31363E-03 0.00000E+00 0.00000E+00
1.30962E-03 0.00000+E00 0.00000E+00
1.31064E-03 0.00000E+00 0.00000E+00
1.30687E-03 0.00000E+00 0.00000E+00
1.30330E-03 0.00000E+00 0.00000E÷00
1.30161E-03 0.00000E+00 0.00000E+00
1.29771E-03 0.00000E+00 0.00000E+00
1.29383E-03 0.00000E+00 0.00000E+00
1.29029E-03 0.00000E+00 0.00000E+00
1.28759E-03 0.00000E+00 0.00000E+00
1.29051E-03 0.00000E+00 0.00000E+00
1.28667E-03 0.00000E+00 0.00000E+00
1.28289E-03 0.00000E+00 0.00000E+00
1.28273E-03 0.00000E+00 0.00000E+00
1.28402E-03 0.00000E+00 0.00000E+00
1.28581E-03 0.00000E+00 0.00000E+00
1.28451E-03 0.00000E+00 0.00000E+00
1.28104E-03 0.00000E+00 0.00000E+00
1.28099E-03 0.00000E+00 0.00000E+00
1.27733E-03 0.00000E+00 0.00000E+00
1.27470E-03 0.00000E+00 0.00000E+00
1.271702-03 0.00000E+00 0.00000E+00
1.26821E-03 0.00000E+00 0.00000E+00
1.26514E-03 0.00000E800 0.00000E+00
1.26680E-03 0.00000E+00 0.00000E+00
1.26392E-03 0.00000E+00 0.00000E+00
1.26286E-03 0.00000E+00 0.00000E+00
1.25929E-03 0.00000E+00 0.00000E+00
1.25639E-03 0.00000E+00 0.00000E+00
1.25284E-03 0.00000E+00 0.00000E+00
1.25852E-03 0.00000E+00 0.00000E+00
1.25503E-03 0.00000E+00 0.00000E+00
1.25203E-03 0.00000E+00 0.00000E+00
1.24926E-03 0.00000E+00 0.00000E+00
1.24934E-03 0.00000E+00 0.00000E+00
1.24759E-03 0.00000E+00 0.00000E+00
1.24423E-03 0.00000E+00 0.00000E+00
1.24308E-03 0.00000E+00 0.00000E+00
1.23965E-03 0.00000E+00 0.00000E+00
1.24149E-03 0.00000E+00 0.00000E+00

M23809E-03 0.00000E+00 0.00000E+00
1.23660E-03 0.00000E+00 0.00000E+00
1.23904E-03 0.00000E+00 0.00000E+00
1.24394E-03 0.00000E+00 0.00000E+00
1.24063E-03 0.00000E+00 0.00000E+00
1.23743E-03 0.00000E+00 0.00000E+00
1.23409E-03, 0.00000E+00 0.00000E+00
1.23142E-03 0.00000E+00 0.00000E+00
1.23226E-03 0.00000E+00 0.00000E+00
1.23248E-03 0.00000E+00 0.00000E+00
1.22929E-03 0.00000E+00 0.00000E+00
1.22743E-03 0.00000E+00 0.00000E+00
1.22423E-03 0.00000E+00 0.00000E+00
1.22126E-03 0.00000E+00 0.00000E+00
1.21818E-03 0.00000E+00 0.00000E+00
1.21577E-03 0.00000E+00 0.00000E+00
1.21509E-03 0.00000E+00 0.00000E+00
1.21428E-03 0.00000E+00 0.00000E+00
1.21119E-03 0.00000E+00 0.00000E+00
1.20904E-03 0.00000E+00 0.00000E+00
1.20729E-03 0.00000E+00 0.00000E+00
1.20677E-03 0.00000E+00 0.00000E+00
1.20750E-03 0.00000E+00 0.00000E+00
1.20455E-03 0.00000E+00 0.00000E+00
1.20849E-03 0.00000E+00 0.00000E+00
1.20587E-03 0.00000E+00 0.00000E+00
1.21541E-03 0.00000E+00 0.00000E+00
1.21283E-03 0.00000E+00 0.00000E+00
1.21325E-03 0.00000E+00 0.00000E+00
1.21205E-03 0.00000E+00 0.00000E+00
1.20902E-03 0.00000E+00 0.00000E+00
1.20810E-03 0.00000E+00 0.00000E+00
1.20505E-03 0.00000E+00 0.00000E+00
1.20267E-03 0.00000E+00 0.00000E+00
1.19971E-03 0.00000E+00 0.00000E+00
1.19671E-03 0.00000E+00 0.00000E+00
1.19405E-03 0.00000E+00 0.00000E+00
1.19134E-03 0.00000E+00 0.00000E+00
1.18972E-03 0.00000E+00 0.00000E+00
1.18743E-03 0.00000E+00 0.00000E+00
1.19856E-03 0.00000E+00 0.00000E+00
1.19579E-03 0.00000E+00 0.00000E+00
1.19286E-03 0.00000E+00 0.00000E+00
1.19016E-03 0.00000E+00 0.00000E+00
1.18831E-03 0.00000E+00 0.00000E+00
1.18565E-03 0.00000E+00 0.00000E+00
1.18313E-03 0.00000E+00 0.00000E+00
1.18841E-03 0.00000E+00 0.00000E+00
1.18569E-03 0.00000E+00 0.00000E+00
1.18652E-03 0.00000E+00 0.00000E+00
1.18413E-03 0.00000E+00 0.00000E+00
1.18219E-03 0.00000E+00 0.00000+E00
1.18779E-03 0.00000E+00 0.00000E+00
1.18544E-03 0.00000E+00 0.000DOE+00
1.18294E-03 0.00000E+00 0.00000E+00
1.18075E-03 0.00000E+00 0.000008+00
1.18223E-03 0.00000E+00 .0.00000E+00
1.17980E-03 0.00000E+00 0.00000E+00
1.18065E-03 0.00000E+00 0.00000E+00
1.17836E-03 0.00000E+00 0.00000E+00
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427 8.94689E-01 1.02820E+01 8.96433E-01 1.17559E-03 0.00000E+00 0.000008+00
428 9.27000E-01 1.030582÷01 8.96505E-01 1.17502E-03 0.00000E+00 0.00000E+00
429 8.87504E-01 1.03295E+01 8.96484E-01 1.17246E-03 0.00000E+00 0.00000E+00 1'
430 9.34985E-01 1.03525E+01 8.96574E-01 1.17317E-03 O.O0000E+00 0.00000E+00
431 9.17721E-01 1.03753E+01 8.96623E-01 1.17147E-03 0.00000E+00 0.00000F+00
432 9.03182E-01 1.03992E+01 8.96638E-01 1.16884E-03 0.00000E+00 0.00000+E00
433 9.94514E-01 1.04212E+01 8.96865E-01 1.18803E-03 0.00000E+00 0.00000E+00
434 8.97109E-01 1.04450E+01 8.96866E-01 1.18528E-03 0.00000E+00 0.00000E+00
435 8.68383E-01 1.046978+01 8.96800E-01 1.18436E-03 0.00000E+00 0.00000E+00
436 9.04481E-01 1.04935E+01 8.96818E-01 1.18176E-03 0.00000E+00 0.OOOOOE+00
437 9.18522E-01 1.05153E+01 8.96868E-01 1.18010E-03 0.00000E+00 0.00000E+00
438 9.03273E-01 1.05392E+01 8.96883E-01 1.17748E-03 0.00000E+00 0.00000E+00
439 9.03496E-01 1.05622E+01 8.96898E-01 1.17488E-03 0.00000E+00 0.00000E+00
440 8.87313E-01 1.05868E+01 8.96876E-01 1.17240E-03 0.00000E+00 0.00000E+00
441 8.70212E-01 1.06115E+01 8.96815E-01 1.17130E-03 0.00000E+00 0.00000E+00
442 8.58089E-01 1.06353E+01 8.96727E-01 1.17195E-03 0.00000E+00 0.00000E+00
443 8.91367E-01 1.06582E+01 8.96715E-01 1.16935E-03 0.00000E+00 0.00000E+00
444 9.07255E-01 1.06820E+01 8.96739E-01 1.16694E-03 0.00000E+00 0.OOOOOE+00
445 8.76624E-01 1.07058E+01 8.96693E-01 1.16519E-03 0.00000E+00 0.OOOOOE+00
446 8.79254E-01 1.07297E+01 8.96654E-01 1.16323E-03 0.00000E+00 0.00000E+00
447 8.80421E-01 1.07535E+01 8.96618E-01 1.16118E-03 0.00000E+00 0.00000E+00
448 8.92619E-01 1.07772E+01 8.96609E-01 1.15861E-03 0.00000E+00 0.00000E+00
449 8.87123E-01 1.08010E+01 8.96587E-01 1.15621E-03 0.00000E+00 0.00000E+00
450 8.93978E-01 1.08238E+01 8.96582E-01 1.15364E-03 0.00000E+00 0.00000E+00
451 8.74146E-01 1.08477E+01 8.96532E-01 1.15216E-03 0.00000E+00 0.00000E+00
452 9.10700E-01 1.08707E801 8.96563E-01 1.15002E-03 0.00000E+00 0.00000E+00
453 9.24132E-01 1.08935E+01 8.96624E-01 1.14910E-03 0.00000E+00 0.00000E+00
454 9.01100E-01 1.09173E+01 8.96634E-01 1.14660E-03 0.00000E+00 0.00000E+00
455 9.23492E-01 1.09402E+01 8.96693E-01 1.14560E-03 0.00000E+00 0.00000E+00
456 9.05902E-01 1.09640E+01 8.96714E-01 1.14325E-03 0.00000E+00 0.00000E+00
457 9.00037E-01 1.09878E+01 8.96721E-01 1.14076E-03 0.00000E+00 0.00000E+00
458 8.78071E801 1.101258+01 8.96680E-01 1.13899E-03 0.00000E+00 0.00000E+00
459 8.78601E-01 1.10363E+01 8.96641E-01 1.13718E-03 0.000008+00 0.000002+00
460 8.74789E-01 1.10602E+01 8.96593E-01 1.13570E-03 0.00000E+00 0.00000E+00
461 9.11807E-01 1.10838E+01 8.96626E-01 1.13371E-03 0.00000E+00 0.00000E+00
462 9.08229E-01 1.11077E+01 8.96651E-01 1.13152E-03 0.00000E+00 0.00000E+00
463 8.95114E-01 1.11315E+01 8.96648E-01 1.12907E-03 0.00000E+00 0.00000E+00
464 8.93458E-01 1.115628+01 8.96641E-01 1.12664E-03 0.00000E+00 0.00000E+00
465 8.78004E-01 1.11800B+01 8.96601E-01 1.12493E-03 0.00000E+00 0.00000E+00
466 8.81664E-01 1.12028E+01 8.96569E-01 1.12296E-03 0.00000E+00 0.000008+00
467 9.22024E-01 1.12267E+01 8.96623E-01 1.12188E-03 0.00000E+00 0.00000E+00
468 8.74849E-01 1.12505E+01 8.96577E-01 1.12044E-03 0.00000E+00 0.00000E+00
469 9.07953E-01 1.12743E+01 8.96601E-01 1.11831E-03 0.00000E+00 0.00000E+00
470 9.00350E-01 1.12990E+01 8.96609E-01 1.11595E-03 0.00000E+00 0.00000E+00
471 8.92630E-01 1.13237E+01 8.96600E-01 1.11360E-03 0.00000E+00 0.00000E+00
472 8.84763E-01 1.13475E+01 8.96575E-01 1.11151E-03 0.00000E+00 0.00000E+00
473 8.92004E-01 1.13713E+01 8.96566E-01 1.10919E-03 0.00000E+00 0.00000E+00
474 8.79063E-01 1.13960E+01 8.96528E-01 1.10746E-03 0.00000E+00 0.00000E+00
475 8.93526E-01 1.14198E+01 8.96522E-01 1.10513E-03 0.00000E+00 0.00000E+00
476 8.97703E-01 1.14437E+01 8.96525E-01 1.10280E-03 0.00000E+00 0.00000E+00
477 8.82148E-01 1.14665E+01 8.96494E-01 1.10089E-03 0.00000E+00 0.00000E+00
478 8.80307E-01 1.14895E+01 8.96460E-01 1.09910E-03 0.00000E+00 0.00000E+00
479 9.40191E-01 1.15123E+01 8.96552E-01 1.10062E-03 0.00000E+00 0.00000E+00
480 8.67054E-01 1.15370E+01 8.96490E-01 1.10005E-03 0.00000E+00 0.00000+E00
481 8.84586E-01 1.15598E+01 8.96465E-01 1.09803E-03 0.00000E+00 0.00000E+00
482 8.77404E-01 1.15837E+01 8.96426E-01 1.09646E-03 0.00000E+00 0.00000E+00
483 9.26403E-01 1.16075E+01 8.96488E-01 1.09595E-03 0.00000E+00 0.00000E+00
484 9.10083E-01 1.16313E+01 8.96516E-01 1.09404E-03 0.00000E+00 0.00000E+00
485 9.16693E-01 1.16542E+01 8.96558E-01 1.09257E-03 0.00000S+00 0.000008+00
486 8.49247E-01 1.16788E+01 8.96460E-01 1.09469E-03 0.00000E+00 0.00000E+00
487 8.83473E-01 1.17027E+01 8.96433E-01 1.09275E-03 0.00000E+00 0.00000E+00
488 9.26183E-01 1.17265E+01 8.96495E-01 1.09222E-03 0.00000E+00 0.00000+E00
489 8.57221E-01 1.17512E+01 8.96414E-01 1.09295E-03 0.00000E+00 0.00000E+00
490 9.06872E-01 1.17750E+01 8.96435E-01 1.09092E-03 0.00000E+00 0.00000+E00
491 9.17416E-01 1.17988E+01 8.96478E-01 1.08953E-03 0.00000E+00 0.00000E+00
492 8.94006E-01 1.18227E+01 8.96473E-01 1.08732E-03 0.00000E+00 0.00000E+00
493 9.14281E-01 1.18465E+01 8.96510E-01 1.08571E-03 0.00000E+00 0.00000E+00
494 9.52789E-01 1.18693E+01 8.96624E-01 1.08952E-03 0.00000E+00 0.00000E+00
495 8.69660E-01 1.18940E+01 8.96569E-01 1.08868E-03 0.00000E+00 0.00000E+00
496 9.11134E-01 1.191708+01 8.96599E-01 1.08688E-03 0.00000E+00 0.00000E+00
497 9.20718E-01 1.19398E+01 8.96648E-01 1.08577E-03 0.00000E+00 0.00000E+00
498 8.96202E-01 1.19645E+01 8.96647E-01 1.08358E-03 0.00000E+00 0.00000E+00
499 9.02916E-01 1.19873E+01 8.96659E-01 1.08147E-03 0.00000E+00 0.00000E+00
500 8.85633E-01 1.20122E+01 8.96637E-01 1.07953E-03 0.00000E+00 0.00000E+00
501 9.25873E-01 1.20360E+01 8.96696E-01 1.07895E-03 0.00000E+00 0.00000E+00
502 8.97125E-01 1.20597E+01 8.96697E-01 1.07679E-03 0.00008E+00 0.00000E+00
503 8.73163E-01 1.20835E+01 8.96650E-01 1.07567E-03 0.00000E+00 0.00000E+00
504 8.86625E-01 1.21083E+01 8.96630E-01 1.07371E-03 0.00000E+00 0.00000E+00
505 9.03667E-01 1.21320E+01 8.96644E-01 1.07166E-03 0.00000E+00 0.00000E+00
506 8.93322E-01 1.21568E+01 8.96637E-01 1.06956E-03 0.00000E+00 0.00008E+00
507 9.20239E-01 1.21805E+01 8.96684E-01 1.06846E-03 0.00000E+00 0.00000E+00
508 8.97849E-01 1.22035E+01 8.96686E-01 1.06635E-03 0.00000E+00 0.00000E+00
509 9.03579E-01 1.22273E+01 8.96700E-01 1.06433E-03 0.00000E+00 0.000008+00
510 9.41743E-01 1.22510E+01 8.96788E-01 1.06593E-03 0.00000E+00 0.00000E+00
511 9.09846E-01 1.22748E+01 8.96814E-01 1.06414E-03 0.00000E+00 0.00000E+00
512 9.02922E-01 1.22977E+01 8.96826E-01 1.06212E-03 0.00000E+00 0.00000+E00
513 8.83000E-01 1.23215E+01 8.96799E-01 1.06038E-03 0.00000E+00 0.00000E+00
514 8.94430E-01 1.23453E+01 8.96794E-01 1.05832E-03 0.00000E+00 0.000008+00
515 8.46309E-01 1.23710E+01 8.96696E-01 1.06083E-03 0.00000E+00 0.00000E+00
516 9.29154E-01 1.23930E+01 8.96759E-01 1.06065E-03 0.00000E+00 0.00000E+00
517 8.75636E-01 1.24177E+01 8.96718E-01 1.05938E-03 0.00000E+00 0.00000E+00
518 9.25388E-01 1.24415E+01 8.96774E-01 1.05878E-03 0.00000E+00 0.00000E+00
519 9.01574E-01 1.24643E+01 8.96783E-01 1.05677E-03 0.00000E+00 0.00000E+00
520 8.93721E-01 1.24872E+01 8.96777E-01 1.05475E-03 0.00000E+00 0.00000E+00
521 8.85690E-01 1.25110E+01 8.96756E-01 1.05293E-03 0.00000E+00 0.00000E+00
522 8.43889E-01 1.25358E+01 8.96654E-01 1.05581E-03 0.00000E+00 0.00000E+00
523 8.99307E-01 1.25595E+01 8.96659E-01 1.05379E-03 0.00000E+00 0.00000E+00
524 9.39461E-01 1.25833E+01 8.96741E-01 1.05496E-03 0.00000E+00 0.00000+E00
525 9.13382E-01 1.26080E+01 8.96773E-01 1.05343E-03 0.00000E+00 0.00000E+00
526 9.20663E-01 1.26310E+01 8.96818E-01 1.05240E-03 0.00000E+00 0.00000E+00
527 9.11607E-01 1.26548E+01 8.96847E-01 1.05077E-03 6.00000E+00 0.00000E+00
528 8.89681E-01 1.26785E+01 8.96833E-01 1.04886E-03 0.00000E+00 0.00000E+00
529 9.28580E-01 1.27015E+01 8.96893E-01 1.04860E-03 0.00000E+00 0.00000E+00
530 8.65511E-01 1.27262E+01 8.96834E-01 1.04830E-03 0.00000E+00 0.00000E+00
531 9.11819E-01 1.27508E+01 . 8.96862E-01 1.04670E-03 0.00000E+00 0.00000E+00
532 8.78168E-01 1.27747E+01 8.96827E-01 1.04532E-03 0.000008E+00 0.00000E+00
533 8.34391E-01 1.27985E+01 8.96709E-01 1.04995E-03 0.00000E+00 0.00000E+00
534 9.08869E-01 1.28223E+01 8.96732E-01 1.04823E-03 0.00000E+00 0.00000E+00
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8.64387E-01 1.28460E+01 8.96671E-01
8.99302E-01 1.28698E+01 8.96676E-01
9.32684E-01 1.28937E+01 8.96744E-01
8.79891E-01 1.29183E+01 8.96712E-01
9.14136E-01 1.29413E+01 8.96745E-01
9.01656E-01 1.29642E÷01 8.96754E-01
8.75015E-01 1.29898E+01 8.96713E-01
8.68825E-01 1.30127E+01 8.96662E-01
8.82160E-01 1.30373E+01 8.96635E-01
8.95750E-01 1.30622E+01 8.96633E-01
9.08330E-01 1.30842E+01 8.96655E-01
9.23595E-01 1.31078E÷01 8.96704E-01
8.70013E-01 1.31327E+01 8.96655E-01
8.93271E-01 1.31563E+01 8.96649E-01
8.97267E-01 1.31802E+01 8.96650E-01
8.46308E-01 1.32040E+01 8.96558E-01
8.93473E-01 1.32278E+01 8.96553E-01
8.52139E-01 1.32525E+01 8.96472E-01
8.77510E-01 1.32772E+01 8.96438E-01
9.29491E-01 1.33002E+01 8.96498E-01
8.98625E-01 1.33240E+01 8,96501E-01
9.12137E-01 1.33477E+01 8.96530E-01
8.86835E-01 1.33707E+01 8.96512E-01
8.75002E-01 1.33935E+01 8.96473E-01
8.99338E-01 1.34163E+01 8.96479E-01
8.55454E-01 1.34412E+01 8.96405E-01
8.86954E-01 1.34648E+01 8.96388E-01
8.93705E-01 1.34887E+01 8.96383E-01
9.00043E-01 1.35125E+01 8.96390E-01
9,35165E-01 1.35363E+01 8.96459E-01
9.18707E-01 1.35602E+01 8.96498E-01
9.02933E-01 1.35838E+01 8.96510E-01
9.02138E-01 1.36077E+01 8.96520E-01
8,84605E-01 1.36315E+01 8.96499E-01
8,65252E-01 1.36562E+01 8.96444E-01
8,59762E-01 1.36800E÷01 8.96379E-01
8.85772E-01 1.37038E+01 8.96360E-01
9.05816E-01 1.37267E+01 8.96377E-01
9.24165E-01 1.37505E+01 8.96426E-01
9.12854E-01 1.37733E+01 8.96454E-01
9.04969E-01 1.37972E+01 8.96469E-01

'9.22231E-01 1.38202E+01 8.96514E-01
9.18564E-01 1.38430E+01 8.96552E-01
9.22708E-01 1.38668E+01 8.96598E-01
9.49538E-01 1.38915E+01 8.96690E-01
9.11573E-01 1.39135E+01 8.96715E-01
9.09612E-01 1.39373E+01 8.96738E-01
8.74688E-01 1.39610E+01 8.96700E-01
9.06132E-01 1.39848E+01 8.96716E-01
9.00629E-01 1.40078E+01 8.96723E-01
9.05499E-01 1.40315E+01 8.96738E-01
9.03479E-01 1.40545E+01 8.96749E-01
9.06552E-01 1.40782E÷01 8.96766E-01
8.59516E-01 1.41012E+01 8.96702E-01
9.16276E-01 1.41240E+01 8.96736E-01
8.65798E-01 1.41487E+01 8.96683E-01
9.13283E-01 1.41717E+01 8.96711E-01
8.79095E-01 1.41963E+01 8.96681E-01
8,85133E-01 1.42202E+01 8.96662E-01
8.80839E-01 1.42440E+01 8.96635E-01
8.866666E-01 1.42677E+01 8.96618E-01
8.84925E-01 1.42933E601 8.96599E-01
8.77997E-01 1.43182E+01 8.96567E-01
9.12672E-01 1.43428E÷01 8.96594E-01
8.74607E-01 1.43667E+01 8.96558E-01
8.75190E-01 1.43913E+01 8.96522E-01
9.26165E-01 1.44142E+01 8.96571E-01
8.63866E-01 1.44390E+01 8.96517E-01
9.43383E-01 1.44627E+01 8.96595E-01
9.09885E-01 1.44857E+01 8.96617E-01
9.12432E-01 1.45103E+01 8.96643E-01
8.77274E-01 1.45342E+01 8.96611E-01
9.149516-01 1.45570E+01 8.96641E-01
9.17347E-01 1.45808E+01 8.96676E-01
9.24481E-01 1.46037E+01 8.96721E-01
9.21725E-01 1.46267E+01 8.96762E-01
8.77816E-01 1.46503E÷01 8.96731E-01
9.16235E-01 1.46752E+01 8.96763E-01
8.83370E-01 1.46988E+01 8.96741E-01
8.99418E-01 1.47227E+01 8.96746E-01
8.86865E-01 1.47465E+01 8.96730E-01
8.66860E-01 1.47693E+01 8.96681E-01
9.38340E-01 1.47932E+01 8.96749E-01
8.96360E-01 1.48170E+01 8.96748E-01
8.64843E-01 1.48408E+01 8.96696E-01
9.07567E-01 1.48647E+01 8.96714E-01
8.85979E-01 1.48875E+01 8.96697E-01
8.92642E-01 1.49113E+01 8.96690E-01
8.90951E-01 1.49342E+01 8.96681E-01
9.12984E-01 1.49570E÷01 8.96707E-01
9.03836E-01 1.49808E+01 8.96719E-01
8.87053E-01 1.50047E+01 8.96703E-01
9.01798E-01 1.50275E+01 8.96711E-01
8.71258E-01 1.50513E+01 8.96671E-01
8.80493E-01 1.50742E+01 8.96645E-01
9.01947E-01 1.50980E+01 8.96653E-01
8.69068E-01 1.51227E÷01 8.96609E-01
9.03954E-01 1.51465E+01 8.96621E-01
8.90630E-01 1.51703E+01 8.96612E-01
8.87538E-01 1.51950E+01 8.96597E-01
8.79876E-01 1.52188E+01 8.96571E-01
8.34785E-01 1.52435E+01 8.96473E-01
8.28974E-01 1.52683E+01 8.96367E-01
9.04197E-01 1.52922E+01 8.96379E-01
8.53858E-01 1.53158E+01 8.96313E-01
8.76145E-01 1.53407E+01 8.96281E-01
8.65992E-01 1.53645E+01 8.96234E-01
8.94271E-01 1.53892E+01 8.96230E-01

1.04802E-03 0.00000E+00 0.00000E+00
1.04606E-03 0.00000E+00 0.00000E+00
1.04627E-03 0.00000E+00 0.00000E+00
1.04479E-03 0.00000E+00 0.00000E+00
1.04335E-03 0.00000E+00 0.00000E+00
1.041458-03 0.00000E+00 0.00000E+00
1.04030E-03 0.00000E+00 0.00000E+00
1.03965E-03 0.00000E+00 0.00000E+00
1.03807E-03 0.00000E+00 0.00000E+00
1.03616E-03 0.00000E+00 0.00000E+00
1.03447E-03 0.00000E+00 0.00000E+00
1.03376E-03 0.00000E+00 0.00000E+00
1.03302E-03 0.00000E+00 0.00000E+00
1.03114E-03 0.00000*E00 0.00000E+00
1.029262-03 0.00000E+00 0.00000E+00
1.03148E-03 .0.00000E+00 0.00000.E00
1.02961E-03 0.00000E+00 0.00000E+00
1.03091E-03 0.00000E+00 0.00000E+00
1.02961E-03 0.00000E+00 0.00000E+00
1.02948E-03 0.00000E+00 0.00000E+00
1.02763E-03 0.00000E+00 0.00000E+00
1.026162-03 0.00000E+00 0.00000E+00
1.02446E-03 0.00000E+00 0.00000E+00
1.02335E-03 0.00000E+00 0.00000E+00
1.02152E-03 0.00000E+00 O.00000E+00
1.02233E-03 0.00000E+00 0.00000E+00
1.02064E-03 0.00000E+00 0.00000E+00
1:01883E-03 0.00000E+00 0.00000E+00
1.01703E-03 0.00000E+00 0.00000E+00
1.01756E-03 0.00000E+00 0.00000E+00
1.01652E-03 0.00000E+00 0.00000E+00
1.01478E-03 0.00000E+00 0.00000E+00
1.01304E-03 0.00000E+00 0.00000E+00
1.01146E-03 0.00000E+00 0.00000E+00
1.01118E-03 0.00000E+00 0.00000E+00
1.01146E-03 0.00000E+00 0,00000E+00
1.00986E-03 0.00000E+00 0.00000E+00
1.00822E-03 +0.00000E+00 0.00000E+00
1.00763E-03 0.00000E+00 0.00000.E00
1.00627E-03 0.00000F+00 0.00000E+00
1.00463E-03 0.00000E+00 0.00000E+00
1.00388E-03 0.00000E+00 0.00000E+00
1.00286E-03 0.00000E+00 0.00000E+00
1.00215E-03 0.00000E+00 0.00000E+00
1.00461E-03 0.00000E+00 0.00000E+00
1.00320E-03 0.00000E+00 0.00000E+00
1.00172E-03 0.00000E+00. 0.00000E+00
1.00071E-03 0.0000OE+00 0.00000E+00
9.99118E-04 0.00000E+00 0.00000E+00
9.97422E-04 0.00000E+00 0.00000E+00
9.95824E-04 0.00000E+00 0.00000E+00
9.94184E-04 0.00000E+00 0.00000S+00
9.92624E-04 0.00000E+00 0.00000E+00
9.92966E-04 0.00000E+00 0.00000E+00
9.91834E-04 0.00000E+00 0.00000*E00
9.91542E-04 0.00000E+00 0.00000E+00
9.90259E-04 0.00000E+00 0.00000E+00
9.89030E-04 0.00000E+00 0.00000E+00
9.87548E-04 0.00000E+00 0.00000E+00
9.86241E-04 0.00000E+00 0.00000E+00
9.84720E-04 0.00000E+00 0.00000E+00
9.83258E-04 0.00000E+00 0.00000E+00
9.82101E-04 0.00000E+00 0.00000E+00
9.80824E-04 0.00000E+00 0.00000*E00
9.79873E-04 0.00000E+00 0.00000E+00
9.78885E-04 0.00000.E00. 0.00000E+00
9.78502E-04 0.00000E+00 0.00000E+00
9.78389E-04 0.00000E+00 0.00000E+00
9.79868E-04 0.00000E+00 0.00000E+00
9.78488E-04 0.00000E+00 0.00000E+00
9.77216E-04 0.00000E+00 0.00000E+00
9.76123E-04 0.00000E+00 0.00000E+00
9.74980E-04 0.00000E+00 0.00000E+00
9.73969E-04 0.00000E+00 0.00000E+00
9.73442E-04 0.00000E+00 0.00000E+00
9.72709E-04 0.00000E+00 0.00000E+00
9.71609E-04 0.00000E+00 0.00000E+00
9.70541E-04 0.00000E+00 0.00000E+00
9.69199E-04 0.00000E+00 0.00000E+00
9.67624E-04 0.00000E+00 0.00000+E00
9.66179E-04 0.00000E+00 0.00000E+00
9.65830E-04 .0.00000E+00 O.000000E+0
9.66635E-04 0.00000E+00 0.00000E+00
9.65065E-04 0.00000E+00 0.00000E+00
9.64886E-04 0.00000E+00 0.00000E+00
9.63484E-04 0.00000E+00 0.00000E+00
9.62082E-04 0.00000E+00 0.00000E+00
9.60552E-04 0.00000E+00 0.00000+E00
9.59048E-04 0.00000E+00 0.00000E+00
9.57864E-04 0.00000E+00 0.00000*E00
9.56393E-04 0.00000.E00 0.00000E+00
9.54985E-04 0.00000E+00 0.00000E+00
9.53491E-04 0.00000E+00 0.00000E+00
9.52834E-04 0.00000E+00 0.00000E+00
9.51663E-04 0.00000E+00 0.00000E+00
9.50184E-04 0.00000E+00 0.00000E+00
9.49685E-04 0.00000E+00 0.00000E+00
9.48248E-04 0.00000E+00 0.00000E+00
9.46792E-04 0.00000E+00 0.00000E+00
9.45402E-04 0.00000E+00 0.00000E+00
9.44277E-04 0.00000E+00 0.00000E+00
9.47809E-04 0.00000E+00 0.00000E+00
9.52267E-04 0.00000E+00 0.00000E+00
9.50848E-04 0.00000E+00 0.00000E+00
9.51699E-04 O.0000*E+00 O.O00000E00
9.50731E-04 0.00000E+00 0.00000E+00
9.50425E-04 0.00000E+00 0.00000*E00
9.48944E-04 0.00000E+00 0.00000E+00
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643 8.87355E-01 1.54130E.01 8.96217E-01 9.47563E-04 000000E+00 0.00000E+00
644 9.05501E-01 1.54367E+01 8.96231E-01 9.46197E-04 0.OOOOOE+00 0.00000E+00
645 9.02579E-01 1.54605E+01 8.96241E-01 9.44776E-04 0.00000E+00 0.00000E+00
646 8.95672E-01 1.54843E+01 8.96240E-01 9.43308E-04 0.00000E+00 0.00000E+00
647 8.79846E-01 1.55072E+01 8.96215E-01 9.42187E-04 8.00000E+00 0.00000E+00
648 9.08793E-01 1.55302E+01 8.96234E-01 9.40929E-04 0.00000E+00 0.OOOOOE+00
649 9.13886E-01 1.55538E+01 8.96261E-01 9.39870E-04 0.00000E÷00 0.00000E+00
650 8.74276E-01 1.55777E+01 8.96227E-01 9.39031E-04 0.00000E+00 0.00000E+00
651 8.80085E-01 1.56015E+01 8.96203E-01 9.37913E-04 0.00000E+00 0.00000E+00
652 9.01869E-01 1.56243E+01 8.96221E-01 9.36510E-04 0.00000E+00 0.00000E+00
653 8.84645E-01 1.56482E+01 8.96194E-01 9.35239E-04 0.00000E+00 0.00000E+00
654 8.47322E-01 1.567288E01 8.96119E-01 9.36807E-04 0.OOOOOE+00 0.00000E+00
655 8.66875E-01 1.56967E+01 8.96074E-01 9.36443E-04 0.00000E+00 0.00000E+00
656 9.05990E-01 1.57197E+01 8.96089E-01 9.35132E-04 0.00000E+00 0.000008E00
657 8.75003E-01 1.57433E+01 8.96057E-01 9.34259E-04 0.00000E+00 0.00000E+00
658 8.78428E-01 1.57672E+01 8.96030E-01 9.33220E-04 0.00000E+00 0.00000E+00
659 8.82439E-01 1.57920E+01 8.96009E-01 9.32028E-04 0.00000E+00 0.00000E+00
660 8.75620E-01 1.58157E+01 8.95978E-01 9.31127E-04 0.00000E+00 0.00000E+00
661 9.00068E-01 1.58405E+01 8.95984E-01 9.29733E-04 0.00000E+00 0.00000E+00
662 8.88360E-01 1.58642E+01 8.95973E-01 9.28395E-04 O.O00000E00 0.00000E+00.
663 8.80138E-01 1.58890E+01 8.95949E-01 9.27299E-04 0.00000+E00 0.00000E+00
664 9.30244E-01 1.59118E+01 8.96001E-01 9.27346E-04 0.00000E+00 0.00000E+00
665 8.98375E-01 1.59347E+01 8.96004E-01 9.25953E-04 0.OOOOOE+00 0.00000E+00
666 8.78347E-01 1.59585E+01 8.95978E-01 9.24940E-04 0.00000E+00 0.00000E+00
667 9.29099E-01 1.59813E+01 8.96028E-01 9.24890E-04 0.00000E+00 0.00000E+00
668 9.12020E-01 1.60052E+01 8.96052E-01 9.23812E-04 0.00000E+00 0.00000E+00
669 8.53710E-01 1.60300E+01 8.95988E-01 9.24608E-04 0.00000E+00 0.00000E+00
670 9.10854E-01 1.60537E801 8.96010E-01 9.23491E-04 0.OOOOOE+00 0.00000E+00
671 9.15832E-01 1.60775E+01 8.96040E-01 9.22585E-04 0.00000E+00 0.00000+E00
672 9.03861E-01 1.61013E+01 8.96052E-01 9.21281E-04 0.00000E+00 0.00000E+00
673 9.01234E-01 1.61260E+01 8.96059E-01 9.19940E-04 0.00000E+00 0.00000E+00
674 8.88334E-01 1.61498E+01 8.96048E-01 9.18642E-04 0.00000E+00 0.00000E+00
675 9.03907E-01 1.61745E+01 8.96060E-01 9.17350E-04 0.00000E+00 0.00000E+00
676 8.77962E-01 1.61983E+01 8.96033E-01 9.16381E-04 0.00000E+00 0.00000E+00
677 8.38561E-01 1.62240E+01 8.95948E-01 9.18975E-04 0.00000E+00 0.00000E+00
678 8.93554E-01 1.62478E+01 8.95944E-01 9.17622E-04 0.00000E+00 0.00000E+00
679 9.01517E-01 1.62707E+01 8.95952E-01 9.16302E-04 0.00000E+00 0.00000E+00
680 8.86653E-01 1.62953E+01 8.95939E-01 9.15053E-04 0.00000E+00 0.00000E+00
681 8.89348E-01 1.63192E+01 8.95929E-01 9.13756E-04 0.00000E800 0.00000E+00
682 8.88747E-01 1.63430E+01 8.95918E-01 9.12472E-04 O.00000E+00 0.00000E+00
683 9.01776E-01 1.63668E+01 8.95927E-01 9.11172E-04 0.00000E+00 0.00000E+00
684 9.01454E-01 1.63907E+01 8.95935E-01 9.09871E-04 0.00000E+00 0.00000E+00
685 9.32153E-01 1.64143E+01 8.95988E-01 9.10084E-04 0.00000E+00 0.00000E+00
686 9.12537E-01 1.64373E+01 8.96012E-01 9.09074E-04 0.00000E+00 0.00000E+00
687 8.72577E-01 1.64620E+01 8.95978E-01 9.08391E-04 0.00000E+00 0.00000E+00
688 9.01912E-01 1.64848E+01 8.95987E-01 9.07107E-04 0.00000E+00 0.00000E+00
689 8.75728E-01 1.65097E+01 8.95957E-01 9.06265E-04 0.OOOOOE+00 0.00000E+00
690 8.56792E-01 1.65343E+01 8.95900E-01 9.06736E-04 0.00000+E00 0.00000E+00
691 9.18720E-01 1.65582E+01 8.95933E-01 9.06024E-04 0.00000E+00 0.00000E+00
692 9.40426E-01 1.65810E+01 8.95998E-01 9.07005E-04 0.00000E+00 0.00000E+00
693 9.41321E-01 1.660388E01 8.96063E-01 9.08064E-04 0.00000E+00 0.00000E+00
694 8.95081E-01 1.66287E+01 8.96062E-01 9.06752E-04 0.00000E+00 0.00000E+00
695 9.36425E-01 1.66515E+01 8.96120E-01 9.07314E-04 0.00000E+00 0.00000E+00
696 9.24387E-01 1.66743E+01 8.96161E-01 9.06921E-04 0.000008+00 0.00000E+00
697 8.90040E-01 1.66973E+01 8.96152E-01 9.05657E-04 0.00000E+00 0.00000E+00
698 8.92430E-01 1.67210E+01 8.96147E-01 9.04371E-04 0.00000E+00 0.00000E+00
699 9.44390E-01 1.67430E+01 8.96216E-01 9.05721E-04 0.00000E+00 0.00000E+00
700 8.87635E-01 1.67678E+01 8.96204E-01 9.04506E-04 0.00008E+00 0.00000E+00
701 8.85004E-01 1.67915E+01 8.96188E-01 9.03354E-04 0.00000E.00 0.00000E+00
702 9.32628E-01 1.68145E+01 8.96240E-01 9.03563E-04 0.00000E+00 0.00000E+00
703 9.11362E-01 1.68365E.01 8.96261E-01 9.02531E-04 0.00000+E00 0.00000E+00
704 9.09693E-01 1.68602E+01 8.96280E-01 9.01447E-04 0.Q0000E+00 0.00000E+00
705 9.00177E-01 1.68832E+01 8.96286E-01 9.00181E-04 0.00000E+00 0.00000E+00
706 9.22326E-01 1.69068E+01 8.96323E-01 8.99662E-04 0.00000E+00 0.00000E+00
707 8.86457E-01 1.69317E+01 8.96309E-01 8.98494E-04 0.00000E+00 0.00000E+00
708 8.87745E-01 1.69555E+01 8.96297E-01 8.97303E-04 0.00000E+00 0.00000E+00
709 9.06482E-01 1.69792E+01 8.96311E-01 8.96148E-04 0.00000E+00 0.00000+E00
710 8.94310E-01 1.70030E+01 8.96308E-01 8.94886E-04 0.00000E+00 0.00000E+00
711 8.83331E-01 1.70277E+01 8.96290E-01 8.93811E-04 0.00000E+00 0.00000E+00
712 9.23554E-01 1.70525E+01 8.96329E-01 8.93376E-04 0.00000E+00 0.00000E+00
713 9.40958E-01 1.70753E+01 8.96391E-01 8.94325E-04 0.00000E+00 0.00000E+00
714 8.73210E-01 1.70992E+01 8.96359E-01 8.93661E-04 0.00000E+00 0.00000E+00
715 9.02008E-01 1.71230E+01 8.96367E-01 8.92442E-04 0.00000E+00 0.00000E+00
716 8.89512E-01 1.71458E+01 8.96357E-01 8.91243E-04 0.00000E+00 0.00000E+00
717 9.28326E-01 1.71697E+01 8.96402E-01 8.91118E-04 0.00000E+00 0.00000E+00
718 9.11495E-01 1.71925E+01 8.96423E-01 8.90122E-04 0.00000E+00 0.00000E+00
719 9.22444E-01 1.72172E+01 8.96459E-01 8.89620E-04 0.00000E+00 0.00000E+00
720 8.98003E-01 1.72410E+01 8.96461E-01 8.88383E-04 0.00000E+00 0.00000E+00
721 8.83291E-01 1.72648E+01 8.96443E-01 8.87336E-04 0.00000E+00 0.00000E+00
722 8.58316E-01 1.72895E+01 8.96390E-01 8.87683E-04 0.00000E+00 0.00000E+00
723 9.11684E-01 1.73143E+01 8.96411E-01 8.86705E-04 0.00000E+00 0.00000E+00
724 8.89329E-01 1.733808+01 8.96401E-01 8.85530E-04 0.00000E+00 0.00000E+00
725 9.22263E-01 1.73618E+01 8.96437E-01 8.85028E-04 0.00000E+00 0.00000E+00
726 9.06097E-01 1.73867E+01 8.96451E-01 8.83905E-04 0.00000E+00 0.00000E+00
727 8.88787E-01 1.74095E+01 8.96440E-01 8.82749E-04 0.00000E+00 0.00000E+00
728 9.12740E-01 1.74333E+01 8.96462E-01 8.81818E-04 0.00000E+00 0.00000E+00
729 9.21494E-01 1.74570E÷01 8.96497E-01 8.81277E-04 0.00000E+00 0.OOOOOE+00
730 9.06084E-01 1.74818E+01 8.96510E-01 8.80164E-04 0.00000E+00 0.00000E+00
731 8.44856E-01 1.75075E+01 8.96439E-01 8.81807E-04 0.00000E+00 0.00000E+00
732 9.13042E-01 1.75312E+01 8.96462E-01 8.80892E-04 0.00000E+00 0.00000E+00
733 9.27032E-01 1.75550E+01 8.96504E-01 8.80680E-04 0.00000E+00 0.00000E+00
734 8.87729E-01 1.75788E+01 8.96492E-01 8.79557E-04 0.00000E+00 0.00000E+00
735 8.87608E-01 1.76027E+01 8.96480E-01 8.78440E-04 0.00000E+00 0.00000E+00
736 8.87589E-01 1.76265E+01 8.96468E-01 8.77326E-04 0.00000E+00 0.00000E+00
737 9.40468E-01 1.76502E+01 8.96527E-01 8.78175E-04 0.00000E+00 0.00000E+00
738 8.80430E-01 1.76750E+01 8.96506E-01 8.77253E-04 0.00000.E00 0.00000E+00
739 9.27698E-01 1.76988E+01 8.96548E-01 8.77084E-04 0.00000E+00 0.00000E+00
740 9.19151E-01 1.77217E+01 8.96578E-01 8.76430E-04 0.00000E+00 0.00000E+00
741 8.92995E-01 1.77455E+01 8.96574E-01 8.75257E-04 0.00000E+00 0.00000E+00
742 9.21454E-01 1.77692E+01 8.96607E-01 8.74719E-04 0.00000E+00 0.00000E+00
743 9.21646E-01 1.77930E+01 8.96641E-01 8.74192E-04 0.00000E+00 0.00000E+00
744 8.62474E-01 1.78178E+01 8.96595E-01 8.74226E-04 0.00000E+00 0.00000E+00
745 8.78658E-01 1.78415E+01 8.96571E-01 8.73382E-04 0.00000E+00 0.00000E+00
746 8.95708E-01 1.78653E+01 8.96570E-01 8.72209E-04 0.00000E+00 0.00000E+00
747 9.28713E-01 1.78892E+01 8.96613E-01 8.72105E-04 0.00000E+00 0.00000.E00
748 9.44537E-01 1.79130E+01 8.96677E-01 8.73301E-04 0.00000E+00 0.00000E+00
749 9,25454E-01 1.79368E+01 8.96716E-01 8.72982E-04 0.00000E+00 0.00000E+000
750 9.07206E-01 1.79597E801 8.96730E-01 8.71927E-04 0.00000E+00 0.00000E+00
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751 9.24168E-01 1.79835E+01 8.96766E-01 8.71532E-04 0.00000E+00 0.00000E+00
752 8.69112E-01 1.80082E+01 8.96729E-01 8.71150E-04 0.00000E+00 0.00000E+00
753 9.19546E-01 1.80310E+01 8.96760E-01 8.70519E-04 0.00000E+00 0.00000E+00
754 9.11653E-01 1.80548E+01 8.96780E-01 8.69587E-04 5.00000E+00 0.00000E+00
755 8.89243E-01 1.80795E+01 8.96770E-01 8.68489E-04 0.00000E+00 0.00000E+00
756 8.91823E-01 1.81025E+01 8.96763E-01 8.67361E-04 0.00000E+00 0.00000E+00
757 8.33849E-01 1.81272E+01 8.96680E-01 8.70210E-04 0.000005E00 0.00000E+00
758 9.41370E-01 1.81500E+01 8.96739E-01 8.71067E-04 0.00000E+00 0.00000E+00
759 8.49148E-01 1.81738E+01 8.96676E-01 8.72184E-04 0.00000E+00 0.00000E+00
760 9.24990E-01 1.81977E+01 8.96713E-01 8.71833E-04 0.00000E+00 0.00000E+00
761 9.23285E-01 1.82205E+01 8.96748E-01 8.71387E-04 0.00000E+00 0.00000E+00
762 9.10927E-01 1.82443E+01 8.96767E-01 8.70440E-04 0.00000E+00 0.000005E00
763 9.42739E-01 1.82672E+01 8.96827E-01 8.71392E-04 0.00000E+00 0.00000E+00
764 9.13939E-01 1.82902E+01 8.96850E-01 8.70537E-04 0.00000E+00 0.00000E+00
765 9.01541E-01 1.83148E+01 8.96856E-01 8.69417E-04 0.00000E+00 0.00000E+00
766 8.89058E-01 1.83377E+01 8.96846E-01 8.68338E-04 0.00000E+00 0.00000E+00
767 9.43874E-01 1.83615E+01 8.96907E-01 8.69379E-04 0.00000E+00 0.00000E+00
768 8.99420E-01 1.83853E+01 8.96911E-01 8.68249E-04 0.00000E+00 0.00000E+00
769 8.78321E-01 1.84092E+01 8.96886E-01 8.67455E-04 0.00000E+00 0.000005+00
770 8.930335-01 1.84320E+01 8.96881E-01 8.66340E-04 0.00000E+00 0.00000E+00
771 8.60661E-01 1.84577E+01 8.96834E-01 8.66493E-04 0.00000E+00 0.00000E+00
772 8.41810E-01 1.84823E+01 8.96763E-01 8.68313E-04 0.00000E+00 0.00000E+00
773 9.00824E-01 1.85052E+01 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 9.13975E-01 1.85547E+01 8.96733E-01 8.67117E-04 0.00000E+00 0.00000E+00
776 8.84565E-01 1.85793E+01 8.96718E-01 8.66139E-04 0.00000E+00 0.00000E+00
777 8.97693E-01 1.86042E+01 8.96719E-01 8.65022E-04 0.00000E+00 0.00000E+00
778 9.14455E-01 1.86278E+01 8.96742E-01 8.64208E-04 0.00000E+00 0.00000E+00
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 1.86983E+01 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 0.00000E+00
784 8.98030E-01 1.87717E+01 8.96714E-01 8.58758E-04 0.00000E+00 0.00000E+00
785 9.14458E-01 1.87945E+01 8.96736E-01 8.57960E-04 0.00000E+00 0.00000E+00
786 9.54414E-01 1.88183E+01 8.96810E-01 8.60017E-04 0.00000E+00 0.00000E+00
787 9.06428E-01 1.88422E+01 8.96822E-01 8.59009E-04 0.00000E+00 0.000005E00
788 8.68680E-01 1.886605+01 8.96786E-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 8.57064E-04 0.00000E+00 0.00000E+00
791 8.98787E-01 1.89373E+01 8.96819E-01 8.55981E-04 0.00000E+00 0.00000E+00
792 9.21291E-01 1.89612E+01 8.96850E-01 8.55458E-04 0.00000E+00 0.00000E+00
793 9.00681E-01 1.89850E+01 8.96855E-01 8.54390E-04 0.00000E+00 0.00000E+00
794 9.07533E-01 1.90087E+01 8.96868E-01 8.53417E-04 0.00000E+00 0.00000E+00
795 9.26335E-01 1.90325E+01 8.96905E-01 8.53149E-04 0.00000E+00 0.00000E+00
796 9.22731E-01 1.90553E+01 8.96938E-01 8.52695E-04 0.00000E+00 0.00000E+00
797 8.68620E-01 1.90802E+01 8.96902E-01 8.52366E-04 0.00000E+00 0.00000.E00
798 8.60341E-01 1.91040E+01 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 0.00000E+00
800 8.50813E-01 1.91507E501 8.96810E-01 8.52426E-04 0.00000E+00 0.00000S+00
801 8.84755E-01 1.91743E+01 8.96795E-01 8.51492E-04 0.00000E+00 0.00000E+00
802 9.60932E-01 1.91973E+01 8.96875E-01 8.54198E-04 0.00000E+00 0.00000E+00
803 8.76828E-01 1.92212E+01 8.96850E-01 8.53498E-04 0.00000E+00 0.00000E+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 0.00000E+00
809 9.52415E-01 1.93648E+01 8.96780E-01 8.52737E-04 0.00000E+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 9.06418E-01 1.94343E+01 8.96862E-01 8.51601E-04 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 8.96859E-01 8.49518E-04 0.00000E+00 0.000005+00
815 8.77347E-01 1.95058E+01 8.96835E-01 8.48812E-04 0.00000E+00 0.00000E+00
816 8.87159E-01 1.95297E+01 8.96823E-01 8.47852E-04 0.00000E+00 0.00000E+00
817 9.42640E-01 1.95525E+01 8.96880E-01 8.48675E-04 0.00000E+00 0.00000.E00
818 8.70783E-01 1.95782E+01 8.96848E-01 8.48237E-04 0.00000E+00 0.00000E+00
819 9.40829E-01 1.96010E+01 8.96901E-01 8.48907E-04 0.000005+00 0.00000E+00
820 9.16201E-01 1.96238E+01 8.96925E-01 8.48197E-04 0.00000E+00 0.00000E+00
821 8.66118E-01 1.96487E+01 8.96887E-01 8.47995E-04 0.00000E+00 0.00000E+00
822 9.34448E-01 1.96723E+01 8.96933E-01 8.48198E-04 0.00000E+00 0.00000E+00
823 9.11216E-01 1.96962E+01 8.96951E-01 8.47343E-04 0.00000E+00 0.00000E+00
824 9.02826E-01 1.97192E+01 8.96958E-01 8.46342E-04 0.00000E+00 0.00000E+00
825 9.08861E-01 1.97420E+01 8.96972E-01 8.45437E-04 0.00000+E00 0.00000E+00
826 9.03117E-01 1.97667E+01 8.96980E-01 8.44443E-04 0.00000E500 0.00000E+00
827 8.83126E-01 1.97905E+01 8.96963E-01 8.43586E-04 0.00000E+00 0.000005+00
828 8.81592E-01 1.98143E+01 8.96944E-01 8.42769E-04 0.00000E+00 0.00000E+00
829 8.73749E-01 1.98363E.01 8.96916E-01 8.42217E-04 0.00000E+00 0.00000+E00
830 8.87441E-01 1.98610E+01 8.96905E-01 8.41277E-04 0.00000E+00 0.00000E+00
831 9.38631E-01 1.98848E+01 8.96955E-01 8.41768E-04 0.00000+E00 0.00000E+00
832 9.11097E-01 1.99095E+01 8.96972E-01 8.40926E-04 0.00000E+00 0.00000E+00
833 9.35022E-01 1.99323E+01 8.97018E-01 8.41160E-04 0.00000E+00 0.00000E+00
834 9.17385E-01 1.995535+01 8.97042E-01 8.40505E-04 0.000005+00 0.000005+00
835 9.02165E-01 1.99790E+01 8.97049E-01 8.39518E-04 0.00000E.00 0.00000E+00
836 9.05111E-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 0.00000E+00 0.00000E+00
838 9.14907E-01 2.00505E+01 8.97087E-01 8.36863E-04 0.00000E+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 0.000005+00
842 8.86132E-01 2.01467E+01 8.97014E-01 8.36749E-04 0.00000E÷00 0.00000.E00
843 9.30081E-01 2.01703E+01 8.97053E-01 8.36678E-04 0.00000E+00 0.00000E+00
844 8.79857E-01 2.01942E+01 8.97032E-01 8.35933E-04 0.00000E+00 0.00000E+00
845 9.24139E-01 2.02180E+01 8.97065E-01 8.35560E-04 0.00000E+00 0.00000E+00
846 8.89679E-01 2.02418E501 8.97056E-01 8.34615E-04 0.00000E+00 0.00000E+00
847 8.78686E-01 2.02657E+01 8.97034E-01 8.33911E-04 0.00000E+00 0.00000E+00
848 9.00913E-01 2.02885E+01 8.97039E-01 8.32937E-04 0.00000.E00 0.00000E+00
849 9.03616E-01 2.03123E+01 8.97046E-01 8.31989E-04 0.00000E+00 0.00000E+00
850 8.87309E-01 2.03362E+01 8.97035E-01 8.31087E-04 0.00000E+00 0.00000E+00
851 8.86621E-01 2.03608E+01 8.97023E-01 8.30198E-04 0.00000E+00 0.00000E+00
852 9.28976E-01 2.03855E+01 8.97060E-01 8.30072E-04 0.00000+E00 0.00000E+00
853 9.17824E-01 2.04093E+01 8.97085E-01, 8.29455E-04 0.00000E+00 0.00000E+00
854 8.91841E-01 2.04332E+01 8.97079E-01 8.28504E-04 0.00000E+00 0.00000E+00
855 8.97408E-01 2.04570E+01 8.97079E-01 8.27532E-04 0.00000E+00 0.00000E+00
856 9.00859E-01 2.04825E+01 8.97083E-01 8.26575E-04 0.00000E+00 0.00000E+00
857 8.89706E-01 2.05055E+01 8.97075E-01 8.25652E-04 0.00000E+00 0.00000.E00
858 9.27852E-01 2.05302E+01 8.97111E-01 8.25471E-04 0.00000E+00 0.00000+E00
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859 9.12221E-01 2.05540E+01 8.97128E501 8.24695E-04 0.00000E+00 0.00000E+00
860 8.77890E-01 2.05787E+01 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 0.00000E+00 0.00000E+00 t
862 9.07860E-01 2.06263E+01 8.97130E-01 8.22295E-04 0.00000E+00 0.00000E+00
863 9.02653E-01 2.06500E+01 8.97136E-01 8,21365E-04 0.00000E+00 0.00000E+00
864 9.23429E-01 2.06730E+01 8.97167E-01 8.20978E-04 0.00000E500 0.O0000E+00
865 9.04582E-01 2.06958E+01 8.97175E-01 8.20071E-04 0.00000E+00 0.00000E500
866 8.95726E-01 2.07205E+01 8.97174E-01 8.19123E-04 0.000005E00 0.OOOOOE+00
867 9.08764E-01 2.07443E+01 8.97187E-01 8.18285E-04 0.00000E+00 0.000005E00
868 8.87258E-01 2.07682E+01 8.97176E-01 8.17420E-04 0.00000E+00 0.00000+E00
869 8.66767E-01 2.07920E+01 8.97140E-01 8.17230E-04 0.00000E+00 0.000005E00
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 0.000005+00 0.00000+E00
872 9.20281E-01 2.08615E+01 8.97174E-01 8.17171E-04 0.00000E+00 0.00000E+00
873 9.34936E-01 2.08853E+01 8.97218E-01 8.17383E-04 0.00000+E00 0.00000E+00
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 0.00000E+00 0,00000E+00
876 8.80179E-01 2.09585E+01 8.97159E-01 8.17021E-04 0.00000E+00 0.00000+E00
877 8.80312E-01 2.09833E+01 8.97140E-01 8.16313E-04 0.00000E+00 0.00000+E00
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 0.00000+E00
880 8.85290E-01 2.10557E+01 8.97127E-01 8.16644E-04 0.00000E+00 0,00000+E00
883: 8.62659E-01 2.10803E+01 8.97087E-01 8.16657E-04 0.00000E+00 0.00000E+00
882 8.77399E-01 2.11050E+01 8.97065E-01 8.16035E-04 0.00000E+00 0.00000E+00
883 8.96399E-01 2.11298E+01 8.97064E-01 8.15108E-04 0.00000E+00 0.00000+E00
884 8.85206E-01 2.11545E+01 8.97051E-01 8.14295E-04 0.00000E+00 0.00000+E00
885 9.08646E-01 2.11783E+01 8.97064E-01 8.13478E-04 0.00000E+00 0.00000+E00
886 9.08222E-01 2.12012E+01 8.97077E-01 8.12655E-04 0.00000E+00 0.00000+E00
887 9.04370E-01 2.12258E+01 8.97085E-01 8.11778E-04 0.00000E+00 0.00000+E00
888 8.91415E-01 2.12507E+01 8.97078E-01 8.10887E-04 0.00000E+00 0.000005E00
889 8.79315E-01 2.12753E+01 8.97058E-01 8.10220E-04 0.00000E+00 0.00000+E00
890 9.09294E-01 2.12992E+01 8.97072E-01 8.09424E-04 0.00000E+00 0.00000+E00
891 9.35346E-01 2.13220E+01 8.97115E-01 8.09658E-04 0.00000E+00 0.00000E+00
892 8.63768E-01 2.13467E+01 8.97078E-01 8.09616E-04 0.00000E+00 0.00000+E00
893 8.79302E-01 2.13715E+01 8.97058E-01 8.08952E-04 0.00000E+00 0.000005E00
894 8.56139E-01 2.13952E+01 8.97012E-01 8.09346E-04 0.00000E+00 0.00000+E00
895 8.47750E-01 2.14200E+01 8.96957E-01 8.10319E-04 0.00000E+00 0.00000+E00
896 8.89862E-01 2.14438E+01 8.96949E-01 8.09451E-04 0.00000+E00 0.00000+E00
897 8.60465E-01 2.14685E+01 8.96908E-01 8.09573E-04 0.00000E+00 0.00000+E00
898 9.24712E-01 2.14923E+01 8.96939E-01 8.09264E-04 0.00000E+00 0.00000+E00
899 8.65832E-01 2.15160E+01 8.96904E-01 8.09105E-04 0.00000E+00 0.000005E00
900 8.92025E-01 2.15398E+01 8.96899E-01 8.08222E-04 0.00000E+00 0.000005E00
901 8.90804E-01 2.15647E+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 0.00000E+00 0.000005E00
903 8.89179E-01 2.16113E+01 8.96911E-01 8.06051E-04 0.00005E+00 0,00000E+00
904 9.00549E-01 2.16360E+01 8.96915E-01 8.05167E-04 0.00000E+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 2.16837E+01 8.96884E-01 8.03670E-04 0.00000E+00 0.000005E00
907 8.29947E-01 2.17083E+01 8.96810E-01 8.06182E-04 0.00000E+00 0.00000E+00
908 8.53567E-01 2.17322E+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 0.00000E+00 0.00000E+00
910 9.07859E-01 2.17797E+01 8.96816E-01 8.06047E-04 0.00000E+00 0.00000E+00
911 8.69146E-01 2.18045E+01 8.96785E-01 8.05735E-04 0.000005+00 0.00000E.00
912 9.33907E-01 2.18282E+01 8.96826E-01 8.05883E-04 0.00000E+00 0.00000.E00
913 8.68292E-01 2.18512E+01 8.96795E-01 8.05607E-04 0.00000E+00 0.00000E÷00
914 8.88328E-01 2.18758E+01 8.96785E-01 8.04776E-04 0.00000E+00 0.00000E+00
915 9.14710E-01 2:18997E+01 8.96805E-01 8.04134E-04 0.00000E+00 0.00000E+00
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 0.00000E+00
918 9.03811E-01 2.19702E+01 8.96782E-01 8.01979E-04 0.00000E+00 0.00000E÷00
919 8.74917E-01 2.19948E+01 8.96758E-01 8.01459E-04 0.000005+00 0.00000.E00
920 8.66324E-01 2.20195E+01 8.96725E-01 8.01271E-04 0.00000E+00 0.00000,E00
921 8.83617E-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 0.00000E+00 0.00000E+00
923 8.66842E-01 2.20918E+01 8.96706E-01 7.99933E-04 0.00000+E00 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 2.21395E+01 8.96633E-01 8.00884E-04 0.00000E+00 0.00000E+00
926 8,95882E-01 2.21652E+01 8.96632E-01 8.00017E-04 0.00000.E00 0.00000E+00
927 8,56521E-01 2.21898E+01 8.96589E-01 8.00327E-04 .O0000E+O00 O.O00000E+0
928 8.76121E-01 2.22145E+01 8.96567E-01 7.99768E-04 0.00000E+00 0.00000E+00
929 8.49620E-01 2.22383E+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 0.00000E+00 0.00000E+00
931 9.00874E-01 2.22878E+01 8.96473E-01 8.00225E-04 0.00000E+00 0.00000.E00
932 9.05055E-01 2.23115E+01 8.96482E-01 7.99418E-04 0.00000E+00 0.00000.E00
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 0.00000E+00
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 0.00000E+00
937 8.66541E-01 2.24342E+01 8.96338E-01 8.00670E-04 0.00000E+00 0.00000.E00
938 8.98576E-01 2.24572E+01 8.96340E-01 7.99818E-04 0.00000E+00 0.00000E+00
939 8,94220E-01 2.24810E+01 8.96338E-01 7.98967E-04 0.00000.E00 0.00000.E00
940 9,23132E-01 2.25047E+01 8.96366E-01 7.98626E-04 0.00000E+00 0.00000E+00
941 8.92493E-01 2.25285E+01 8.96362E-01 7.97785E-04 0.00000E+00 0.00000E+00
942 8.71159E-01 2.25523E+01 8.96335E-01 7.97387E-04 0.00000E+00 0.00000E+00
943 9,16876E-01 2.25762E+01 8.96357E-01 7.96838E-04 0.OOOOOE+00 0.00000E+00
944 8.93818E-01 2.26000E+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 0.00000E+00
946 8.74771E-01 2.26485E+01 8.96348E-01 7.94809E-04 0.00000E+00 0.00000E+00
947 9.16302E-01 2.26713E+01 8.96369E-01 7.94249E-04 0.00000E+00 0.00000E+00
948 8.71349E-01 2.26952E501 8.96343E-01 7.93849E-04 0.00000.E00 0.00000E+00
949 8.56971E-01 2.27180E+01 8.96301E-01 7.94100E-04 0.00000E+00 0.00000.E00
950 8.88669E-01 2.27418E+01 8.96293E-01 7.93302E-04 0.00000E+00 0.00000E+00
951 8.90950E-01 2.27657E+01 8.96288E-01 7.92486E-04 0.00000E+00 0.00000E+00
952 9.28767E-01 2.27895E+01 8.96322E-01 7.92389E-04 0.00000E+00 0.00000E+00
953 8.58953E-01 2.28132E+01 8.96283E-01 7.92530E-04 0.00000E+00 0.00000E+00
954 9.59375E-01 2.28370E+01 8.96349E-01 7.94466E-04 0.00000E+00 0.00000.E00
955 8.57345E-01 2.28608E+01 8.96308E-01 7.94687E-04 0.00000E+00 0.00000E+00
956 9.13339E-01 2.28837E+01 8.96326E-01 7.94054E-04 0.00000E+00 0.00000E+00
957 9.04645E-01 2.29075E+01 8.96334E-01 7.93270E-04 0.00000E+00 0.00000E+00
958 9.21641E-01 2.29313E+01 8.96361E-01 7.92882E-04 0.00000E+00 0.00000E+00
959 8.77621E-01 2.29552E+01 8.96341E-01 7.92295E-04 0.00000S+00 0.00000E+00
960 9.04417E-01 2.29798E÷01 8.96350E-01 7.91512E-04 0.00000E+00 0.00000E+00
961 8.91568E-01 2.30045E+01 8.96345E-01 7.90702E-04 0.00000E+00 0.00000E+00
962 9.21566E-01 2.30283E+01 8.96371E-01 7.90315E-04 0.00000E+00 0.00000E+00
963 8.82102E-01 2.30530E+01 8.96356E-01 7.89632E-04 0.00000E+00 0.00000E+00
964 8.66841E-01 2.30778E+01 8.96326E-01 7.89407E-04 0.00000E+00 0.00000E+00
965 9.07051E-01 2.31025E+01 8.96337E-01 7.88666E-04 0.00000E+00 0.00000E+00
966 9,17604E-01 2.31272E+01 8.96359E-01 7.88156E-04 0,00000E+00 0,00000E+00

NAC International 6.6.8-50



NAC-LWT Cask SAR
Revision 38

November 2007

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
1011
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 2.31520E+01 8.96316E-01
8.85794E-01 2.31757E+01 8.96305E-01
8.90583E-01 2.31995E+01 8.96299E-01
8.84951E-01 2.32225E+01 8.96287E-01
8.98120E-01 2.32462E+01 8.96289E-01
9.26559E-01 2.32692E+01 8.96320E-01
8.53054E-01 2.32928E+01 8.96276E-01
8.45202E-01 2.33185E+01 8.96223E-01
8.92275E-01 2.33423E+01 8.96219E-01
8.96983E-01 2.33652E+01 8.96220E-01
9.23888E-01 2.33900E+01 8.96248E-01
9.03130E-01 2.34128E+01 8.96256E-01
8.89610E-01 2.34367E+01 8.96249E-01
9.08651E-01 2.34605E+01 8.96261E-01
9.23001E-01 2.34852E+01 8.96289E-01
9.34685E-01 2.35090E+01 8.96328E-01
8.80812E-01 2.35328E+01 8.96312E-01
8.90980E-01 2.35557E+01 8.96307E-01
8.89848E-01 2.35803E+01 8.96300E-01
9.14138E-01 2.36032E+01 8.96318E-01
9.17277E-01 2.36280E+01 8.96339E-01
9.20812E-01 2.36508E+01 8.96364E-01
8.90277E-01 2.36755E+01 8.96358E-01
8.61549E-01 2.36993E+01 8.96323E-01
9.06464E-01 2.37222E901 8.96333E-01
8.76428E-01 2.37460E+01 8.96313E-01
8.98159E-01 2.37708E901 8.96315E-01
8.77262E-01 2.37937E+01 8.96296E-01
8.86444E-01 2.38193E+01 8.96286E-01
9.29766E-01 2.38422E+01 8.96319E-01
9.17535E-01 2.38642E+01 8.96341E-01
9.15832E-01 2.38870E+01 8.96360E-01
9.35707E-01 2.39108E+01 8.96400E-01
8.65155E-01 2.39337E+01 8.96369E-01
8.84044E-01 2.39567E+01 8.96356E-01
8.68562E-01 2.39813E+01 8.96328E-01
8.88865E-01 2.40052E+01 8.96321E-01
8.80088E-01 2.40288E+01 8.96305E-01
8.86939E-01 2.40527E+01 8.96295E-01
9.02762E-01 2.40765E+01 8.96302E-01
8.64564E-01 2.41012E+01 8.96270E-01
9.00696E-01 2.41250E+01 8.96275E-01
9.00350E-01 2.41497E+01 8.96279E-01
9.00566E-01 2.41735E+01 8.96283E-01
8.91664E-01 2.41973E+01 8.96278E-01
8.97271E-01 2.42230E+01 8.96279E-01
9.16475E-01 2.42458E+01 8.96299E-01
8.97566E-01 2.42707E+01 8.96301E-01
8.86673E-01 2.42943E+01 8.96291E-01
8.87857E-01 2.43173E+01 8.96283E-01
9.22095E-01 2.43410E+01 8.96308E-01
9.01253E-01 2.43648E+01 8.96313E-01
9.23257E-01 2.43897E+01 8.96340E-01
8.96923E-01 2.44125E+01 8.96340E-01
8.97407E-01 2.44363E+01 8.96341E-01
9.07315E-01 2.44592E+01 8.96352E-01
8.95572E-01 2.44838E+01 8.96351E-01
9.07718E-01 2.45087E+01 8.96362E-01
9.02544E-01 2.45323E+01 8.96368E-01
8.94517E-01 2.45553E+01 8.96367E-01
8.87744E-01 2.45800E+01 8.96358E-01
8.91779E-01 2.46038E+01 8.96354E-01
8.81953E-01 2.46277E+01 8.96340E-01
8.91379E-01 2.46523E+01 8.96335E-01
8.97679E-01 2.46762E+01 8.96336E-01
8.77777E-01 2.47000E+01 8.96318E-01
8.83846E-01 2.47247E+01 8.96306E-01
8.79761E-01 2.47475E+01 8.96290E-01
8.97991E-01 2.47713E+01 8.96292E-01
8.89629E-01 2.47952E+01 8.96285E-01
8.66763E-01 2.48180E+01 8.96257E-01
8.84214E-01 2.48437E+01 8.96245E-01
9.15908E-01 2.48683E+01 8.96264E-01
9.21075E-01 2.48922E+01 8.96288E-01
8.55317E-01 2.49168E+01 8.96248E-01
8.96144E-01 2.49407E+01 8.96248E-01
9.08740E-01 2.49645E+01 8.96260E-01
8.51237E-01 2.49883E+01 8.96217E-01
8.96748E-01 2.50130E+01 8.96218E-01
8,548889-01 2.50377E+01 8.96178E-01
8.85638E-01 2.50625E+01 8.96168E-01
8.88498E-01 2.50872E+01 8.96161E-01
9.04067E-01 2.51118E+01 8.96168E-01
8.65492E-01 2.51365E+01 8.96139F-01
8.89499E-01 2.51595E+01 8.96133E-01
8.95148E-01 2.51833E+01 8.96132E-01
9.21011E-01 2.52070E+01 8.96155E-01
8.79649E-01 2.52300E+01 8.96140E-01
8.94670E-01 2.52538E+01 8.96138E-01
9.09842E-01 2.52775E+01 8.96151E-01
9.12909E-01 2.53023E+01 8.96167E-01
9.31263E-01 2.53242E+01 8.96200E-01
9.05228E-01 2.53480E+01 8.96209E-01
9.40802E-01 2.53710E+01 8.96251E-01
8.74881E-01 2.53947E+01 8.96231E-01
9.05753E-01 2.54177E+01 8.96240E-01
8.88956E-01 2.54413E+01 8.96233E-01
9.42077E-01 2.54643E+01 8.96276E-01
9.24862E-01 2.54882E+01 8.96303E-01
8.55677E-01 2.55118E+01 8.96265E-01
8.85195E-01 2.55357E+01 8.96254E-01
8.49246E-01 2.55595E+01 8.96210E-01
8.85453E-01 2.55842E+01 8.96200E-01
8.44168E-01 2.56080E+01 8.96152E-01
9.04609E-01 2.56327E+01 8.96159E-01
8.84240E-01 2.56565E+01 8.96148E-01
8.44388E-01 2.56803E+01 8.96100E-01
8.84394E-01 2.57042E+01 8.96089E-01

7.88503E-04 O.00000E+00 0.00000E+00
7.87761E-04 0.00000E+00 0.00000E+00
7.86969E-04 0.00000E+00 0.00000E+00
7.86243E-04 0.00000E+00 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 0.00000E+00
7.85848E-04 0.00000E+00 0.00000E+00
7.85041E-04 0.00000E+00 0.00000E+00
7.84749E-04 0.00000E+00 0.00000E+00
7.83976E-04 0.00000E+00 0.00000E+00
7.83203E-04 0.00000E+00 0.00000E+00
7.82505E-04 0.00000E+00 0.00000E+00
7.82182E-04 0.00000E+00 0.00000E+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 0.00000E+00 0.00000E+00
7.79099E-04 0.00000E+00 0.00000E+00
7.78704E-04 0.00000E+00 0.00000E+00
7.77939E-04 0.00000E+00 0.00000E+00
7.77949E-04 0.00000E+00 0.00000E+00
7.77230E-04 0.00000E+00 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 0.00000E+00 0.00000E+00
7.74613E-04 0.00000E+00 0.00000E+00
7.74128E-04 0.00000E+00 0.00000E+00
7.73598E-04 0.00000E+00 0.00000E+00
7.73829E-04 0.00000E+00 0.00000E+00
7.73687E-04 0.00000E+00 0.00000E+00
7.73010E-04 0.00000E+00 0.00000E+00
7.72737E-04 0.00000E+00 0.00000E+00
7.72001E-04 0.00000E+00 0.00000E+00
7.71400E-04 0.00000E+00 0.00000E+00
7.70687E-04 0.00000E+00 0.00000E+00
7.69946E-04 0.00000E+00 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 0.00000E+00 0.00000E+00
7.66823E-04 0.00000E+00 0.00000E+00
7.66064E-04 0.00000E+00 0.00000E÷00
7.65566E-04 0.00000E+00 0.00000E+00
7.64810E-04 0.00000E+00 0.00000E+00
7.64114E-04 0.00000E+00 0.00000E+00
7.63406E-04 0.00000E+00 0.00000E+00
7.63077E-04 0.00000E+00 0.00000E+00
7.62341E-04 0.00000E400 0.00000E+00
7.62052E-04 0.00000E+00 0.00000E+00
7.61303E-04 0.00000E+00 0.00000E+00
7.60556E-04 0.00000E+00 0.00000E+00
7.59886E-04 0.00000E+00 0.00000E+00
7.59142E-04 0.00000E+00 0.00000E+00
7.58481E-04 0.00000E+00 0.00000E+00
7.57763E-04 0.00000E+00 0.00000E+00
7.57025E-04 0.00000E+00 0.00000E+00
7.56332E-04 0.00000E+00 0.00000E+00
7.55608E-04 0.00000E+00 0.00000E+00
7.55002E-04 0.00000E÷00 0.00000E+00
7.54283E-04 0.00000E÷00 0.00000E+00
7.53551E-04 0.00000E÷00 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 0.00000E+00 0.00000E+00
7.49600E-04 0.00000E+00 0.00000E+00
7.49116E-04 0.00000E+00 0.00000E+00
7.48776E-04 0.00000E+00 0.00000E+00
7.49094E-04 0.00000E+00 0.00000E+00
7.48373E-04 0.00000+E00 0.00000E+00
7.47750E-04 0.00000E+00 0.00000E+00
7.482812-04 0.00000E+00 0.00000E+00
7.47563E-04 0.00000E+00 0.00000E+00
7.47895E-04 0.00000E+00 0.00000E+00
7.47247E-04 0.00000E+00 0.00000E+00
7.46568E-04 0.00000E+00 0.00000E+00
7.45893E-04 0.00000E+00 0.00000E+00
7.45756E-04 0.00000E+00 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 0.00000E+00
7.43488E-04 0.00000E+00 0.000009.00
7.42783E-04 0.00000E+00 0.00000E+00
7.42192E-04 0.00000E+00 0.00000E+00
7.41658E-04 0.00000E+00 0.00000E+00
7.41701E-04 0.00000E+00 0.00000E+00
7.41048E-04 0.00000E+00 0.00000E+00
7.41546E-04 0.00000E+00 0.00000E+00
7.41120E-04 0.00000E+00 0.00000E+00
7.40475E-04 0.00000E+00 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 0.00000E+00
7.40452E-04 0.00000E+00 0.00000E+00
7.39830E-04 0.00000E+00 0.00000E+00
7.40450E-04 0.00000E+00 0.00000E+00
7.39824E-04 0.00000+E00 0.00000+E00
7.40735E-04 0.00000E+00 0.00000E+00
7.40084E-04 0.00000E+00 0.00000E+00
7.39476E-04 0.00000E+00 0.00000E+00
7.40364E-04 0.00000+E00 0.00000E+00
7.39754E-04 0.00000+E00 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 8.82604E-01 2.57527E+01 8.96066E-01 7.38564E-04 0.00000E+00 0.00000E+00
1077 9.01255E-01 2.57755E+01 8.96070E-01 7.37892E-04 0.00000.E00 0.OOOOOE+00
1078 9.15737E-01 2.57993E+01 8.96089E-01 7.37433E-04 0.00000E+00 0.00000E+00
1079 8.98836E-01 2.58232E+01 8.96091E-01 7.36752E-04 0.00000E+00 0.00000E+00
1062 8.66644E-01 2.58478E+01 8.96064E-01 7.36575E-04 0.OOOOOE+00 0.00000E+00
1081 8.58190E-01 2.58725E+01 8.96029E-01 7.36729E-04 0.00000E+00 0.00000E+00
1082 8.92714E-01 2.58973E+01 8.96026E-01 7.36053E-04 0.00000E+00 0.00000E+00
1083 8.54882E-01 2.59212E+01 8.95986E-01 7.36356E-04 0.00000E+00 0.00000E+00
1084 9.02746E-01 2.59448E+01 8.95994E-01 7.35702E-04 0.00000E+00 0.00000E+00
1085 9.08642E-01 2.59678E+01 8.96006E-01 7.35115E-04 0.00000E+00 0.00000E+00
1086 8.88831E-01 2.59917E+01 8.95999E-01 7.34466E-04 0.00000E+00 0.00000E+00
1087 9.28360E-01 2.60145E+01 8.96029E-01 7.34395E-04 0.00000E+00 0.00000E+00
1088 8.89307E-01 2.60392E+01 8.96023E-01 7.33744E-04 0.00000E+00 0.00000E+00
1089 9.13454E-01 2.60630E+01 8.96039E-01 7.33244E-04 0.00000E+00 0.00000E+00
1090 9,16673E-01 2.60868E+01 8.96058E-01 7.32816E-04 0.00000E+00 0.00000E+00
1091 8.74491E-01 2.61097E+01 8.96038E-01 7.32410E-04 0.00000E+00 0.00000E+00
1092 9.01690E-01 2.61335E+01 8.96043E-01 7.31756E-04 0.00000E+00 0.00000E+00
1093 8.46123E-01 2.61582E+01 8.95997E-01 7.32516E-04 0.00000E+00 0.00000E+00
1094 9.08212E-01 2,61820E+01 8.96008E-01 7.31930E-04 0.00000E+00 0.00000E+00
1095 8.98488E-01 2.62058E+01 8.96011E-01 7.31264E-04 0.00000E+00 0.00000E+00
1096 9.09170E-01 2.62287E+01 8.96023E-01 7.30694E-04 0.00000E+00 0.00000E+00
1097 8.90699E-01 2.62533E+01 8.96018E-01 7.30042E-04 0.00000E+00 0.00000E+00
1098 8.81684E-01 2.62763E+01 8.96005E-01 7.29493E-04 0.00000E+00 0.00000E+00
1099 8.94330E-01 2.63010E+01 8.96003E-01 7.28830E-04 0.00000E+00 0.00000E+00
1100 8.61453E-01 2,63257E+01 8.95972E-01 7.28845E-04 0.00000E+00 0.00000E+00
1101 8.77511E-01 2.63495E+01 8.95955E-01 7.28375E-04 0.00000E+00 0.00000E+00
1102 8.96574E-01 2.63733E+01 8.95956E-01 7.27713E-04 0.00000E+00 0.00000E+00
1103 8.74184E-01 2.63980E+01 8.95936E-01 7.27321E-04 0.00000E+00 0.00000E+00
1104 8.78485E-01 2.64218E+01 8.95920E-01 7.26833E-04 0.00000E+00 0.00000E+00
1105 9.01330E-01 2.64465E+01 8.95925E-01 7.26190E-04 0.000005E00 0.00000E+00
1106 9.34887E-01 2.64703E+01 8.95960E-01 7.26390E-04 0.00000E+00 0.00000E+00
1107 8.93618E-01 2.64942E+01 8.95958E-01 7.25735E-04 0.00000E+00 0.00000E+00
1108 9.02750E-01 2.65170E+01 8.95964E-01 7.25105E-04 0.00000E+00 0.00000E+00
1109 9.18999E-01 2.654085+01 8.95985E-01 7.24748E-04 0.00000E+00 0.00000E+00
1110 8.98118E-01 2.65637E+01 8.95987E-01 7.24097E-04 0.00000E+00 0.00000E+00
1111 8.98897E-01 2.65875E+01 8.95989E-01 7.23448E-04 0.00000E+00 0.00000E+00
1112 9.08947E-01 2.66113E+01 8.96001E-01 7.22890E-04 0.00000E+00 0.00000E+00
1113 9.26974E-01 2.66352E+01 8.96029E-01 7.22777E-04 0.00000E+00 0.00000E+00
1114 8.71905E-01 2.66590E+01 8.96007E-01 7.22453E-04 0.00000E+00 0.00000E+00
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 7.21500E-04 0.00000E+00 0.00000E+00
1117 8.90311E-01 2.67295E+01 8.95981E-01 7.20871E-04 0.00000E+00 0.00000E+00
1118 8.99518E-01 2.67542E+01 8.95984E-01 7.20232E-04 0.00000E+00 0.00000E+00
1119 8.91354E-01 2.67780E+01 8.95980E-01 7.19599E-04 0.00000E+00 0.00000E+00
1120 9.17347E-01 2.68017E+01 8.95999E-01 7.19209E-04 0.00000E+00 0.00000E+00
1121 8.77721E-01 2.68255E+01 8.95983E-01 7.18751E-04 0.00000E+00 0.00000E+00
1122 9.00307E-01 2.68485E+01 8.95986E-01 7.18120E-04 0.00000E+00 0.00000E+00
1123 8.69085E-01 2.68713E+01 8.95962E-01 7.17880E-04 0.00000E+00 0.00000E+00
1124 8.69200E-01 2.68952E+01 8.95939E-01 7.17636E-04 0.00000E+00 0.00000E+00
1125 9.31893E-01 2.69180E+01 8.95971B-01 7.17711E-04 0.00000E+00 0.00000E+00
1126 9.03385E-01 2.69427E+01 8.95977E-01 7.17103E-04 0.00000E+00 0.00000E+00
1127 8.59036E-01 2.69665E+01 8.95944E-01 7.17217E-04 0.00000E+00 0.00000E+00
1128 9.04152E-01 2.69903E+01 8.95952E-01 7.16617E-04 0.00000E+00 0.00000E+00
1129 9.12474E-01 2.70132E+01 8.95966E-01 7.16131E-04 0.00000E+00 0.00000E+00
1130 8.60995E-01 2.70378E+01 8.95935E-01 7.16167E-04 . 0.00000E+00 0.00000E+00
1131 8.71672E-01 2.70627E+01 8.95914E-01 7.15855E-04 0.00000E+00 0.00000E+00
1132 9.26681E-01 2.70865E+01 8.95941E-01 7.15740E-04 0.00000.E00 0.00000E+00
1133 8.94016E-01 2.71102E+01 8.95939E-01 7.15109E-04 0.00000+E00 0.OOOOOE+00
1134 8.93460E-01 2.71350E+01 8.95937E-01 7.14480E-04 0.00000H+00 0.00000E+00
1135 9.08239E-01 2.71578E+01 8.95948E-01 7.13932E-04 0.00000E+00 0.00000E+00
1136 8.62759E-01 2.71825E+01 8.95919E-01 7.13902E-04 0.00000E+00 0.00000E+00
1137 8.77150E-01 2.72063E+01 8.95902E-01 7.13464E-04 0.00000E+00 0.00000E+00
1138 9.16201E-01 2.72302E+01 8.95920E-01 7.13060E-04 0.00000E+00 0.00000E+00
1139 9.28077E-01 2.72522E+01 8.95948E-01 7.12994E-04 0.00000E+00 0.00000E+00
1140 9.15754E-01 2.72768E+01 8.95966E-01 7.12579E-04 0.00000E+00 0.00000E+00
1141 8.83411E-01 2.72997E+01 8.95955E-01 7.12039E-04 0.00000E+00 0.00000E+00
1142 8.69228E-01 2.73263E+01 8.95931E-01 7.11800E-04 0.00000E+00 0.00000E+00
1143 8.85366E-01 2.73492E+01 8.95922E-01 7.11236E-04 0.00000E+00 0.00000E+00
1144 8.86207E-01 2.73738E+01 8.95914E-01 7.10664E-04 0.00000E+00 0.00000E+00
1145 9.06083E-01 2.73968E+01 8.95922E-01 7.10098E-04 0.00000E+00 0.00000E+00
1146 8.85198E-01 2.74215E+01 8.95913E-01 7.09539E-04 0.00000E+00 0.00000E+00
1147 9.09287E-01 2.74443E+01 8.95925E-01 7.09015E-04 0.00000E+00 0.00000E+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 8.95953E-01 7.08200E-04 0.00000E+00 0.00000E+00
1150 8.69474E-01 2.75167E+01 8.95930E-01 7,07959E-04 0.00000E+00 0.00000E+00
1151 8.50941E-01 2.75395E+01 8.95891E-01 7.08426E-04 0.00000+E00 0.00000E+00
1152 8.59734E-01 2.75652E+01 8.95859E-01 7.08507E-04 0.00000E+00 0.00000E+00
1153 8.87615E-01 2.75890E+01 8.95852E-01 7.07928E-04 0.00000E+00 0.00000E+00
1154 8.40925E-01 2.76128E+01 8.95904E-01 7.08918E-04 0.00000E+00 0.00000E+00
1155 8.68554E-01 2.76367E+01 8.95781E-01 7.08697E-04 0.00000E+00 0.00000E+00
1156 9.28105E-01 2.76595E+01 8.95809E-01 7.08637E-04 0.00000E+00 0.00000E+00
1157 8.83594E-01 2.76833E+01 8.95798E-01 7.08102E-04 0.00000E+00 0.00000E+00
1158 9.12399E-01 2.77062E+01 8.95812E-01 7.07635E-04 0.00000E+00 0.00000E+00
1159 9.17283E-01 2.77290E+01 8.95831E-01 7.07266E-04 0.00000E+00 0.00000E+00
1160 8.97163E-01 2.77520E+01 8.95832E-01 7.06656E-04 0.00000E+00 0.000005+00
1161 9.02969E-01 2.77757E+01 8.95838E-01 7.06073E-04 0.00000E+00 0.00000E+00
1162 8.64871E-01 2.77995E+01 8.95812E-01 7.05969E-04 0.00000E+00 0.00000E+00
1163 8.51225E-01 2.79243E+01 8.95773E-01 7.06405E-04 0.00000E+00 0.00000E+00
1164 9.14045E-01 2.78480E+01 8.95789E-01 7.05972E-04 0.00000E+00 0,00000E+00
1165 9.02196E-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 8.72484E-01 2.79185E+01 8.95747E-01 7.04974E-04 0.00000E+00 0.00000E+00
1168 9.08082E-01 2.79415E+01 8.95758E-01 7.04449E-04 0.00000E+00 0.00000E+00
1169 8.61882E-01 2.79662E+01 8.95729E-01 7.04443E-04 0.00000E+00 0.00000E+00
1170 8.85325E-01 2.79900E+01 8.95720E-01 7.03896E-04 0.00000E+00 0.00000E+00
1171 8.91575E-01 2.80128E+01 8.95717E-01 7.03303E-04 0.00000E+00 0.00000E+00
1172 8.73048E-01 2.80367E+01 8.95697E-01 7.02968E-04 0.00000E+00 0.00000E+00
1173 8.62656E-01 2.80595E+01 8.95669E-01 7.02934E-04 0.00000E+00 0.00000E+00
1174 8.58240E-01 2.80852E+01 8.95637E-01 7.03060E-04 0.00000E+00 0.00000E+00
1175 9.06722E-01 2.81090E+01 8.95646E-01 7.02524E-04 0.00000E+00 0.00000E+00
1176 9.05635E-01 2.81328E+01 8.95655E-01 7.01977E-04 0.00000+E00 0.00000E+00
1177 9.41449E-01 2.81557E+01 8.95694E-01 7.02461E-04 0.00000E+00 0.00000E+00
1178 8.96015E-01 2.81785E+01 8.95694E-01 7.01863E-04 0.00000E+00 0.00000E+00
1179 9.18680E-01 2.82033E+01 8.95714E-01 7.015395-04 0.000005+00 0.000005+00
1180 9.09530E-01 2.82270E+01 8.95725E-01 7.01041E-04 0.00000E+00 0.00000E+00
1181 9.22157E-01 2.82518E+01 8.95748E-01 7.00805E-04 0.00000E+00 0.00000E+00
1182 9.177195-01 2.82755E+01 8.95767E-01 7.00458E-04 0.00000E+00 0.000005+00
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1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203

8.68359E-01
9.04160E-01
9.23835E-01
9.16994E-01
9.20446E-01
9.08031E-01
9.27445E-01
8.84641E-01
9.122300-01
9.27426E-01
8.89833E-01
9.27713E-01
9.52418E-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
2.84422E+01
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

8.95743E-01
8.95750E-01
8.95774E-01
8.95792E-01
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
8.95919E-01
8.95930E-01

7.00250E-04 0.00000E+00
6.99693E-04 0.00000E+00
6.99504E-04 0.00000E+00
6.99143E-04 0.00000E+00
6.98863E-04 0.00000E+00
6.98349E-04 0.00000E+00
6.98269E-04 0.00000E+00
6.97745E-04 0.00000E+00
6.97294E-04 0.00000E+00
6.97213E-04 0.00000±E00
6.96645E-04 0.00000E+00
6.96573E-04 0.00000E+00
6.97599E-04 0.00000E+00
6.97245E-04 0.00000E+00
6.97647E-04 0.00000E+00
6.97066E-04 0.00000E+00
6.96657E-04 0.00000E+00
6.96413E-04 0.00000E+00
6.95898E-04 0.00000E+00
6.95790E-04 0.00000E+00
6.95300E-04 0.00000E+00

0.0O000E+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
O.00000E+00
0.00000E+00
O.00000E+00
O. 00000E00
0.00000E+00

KENO MESSAGE NUMBER KS-123

NAC International

EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.
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LIFETIME = 1.45824E-04 + OR - 1.69663E-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 ~0NO. OF INITIAL
GENERATIONS AVERAGE

SKIPPED K-EFFECTIVE
67 PER CENT

DEVIATION CONFIDENCE INTERVAL

0.89596

0.89597

0.89596

0.89594

0.89592

0.89591

0.89589

0.89587

0.89587

0.89590

0.89583

0.89583

0.89588

0.89587

0.89587

0.89592

0.89588

0.89588

0.89585

0.89590

0.89586

0.89580

0.89584

0.89590

0.89588

+ OR - 0.00070

" OR - 0.00070

" OR - 0.00070

÷ OR - 0.00070

" OR - 0.00070

" OR - 0.00070

" OR - 0.00070

" OR - 0.00070

" OR - 0.00070

+ OR - 0.00070

" OR - 0.00070

+ OR - 0.00070

+ OR - 0.00070

" OR - 0.00070

" OR - 0.00070

" OR - 0.00071

" OR - 0.00071

" OR - 0.00071

+ OR - 0.00071

+ OR - 0.00071

+ OR - 0.00071

" OR - 0.00071

" OR - 0.00072

+ OR - 0.00072

+ OR - 0.00072

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

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

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

0.89448

0.89447

0.89446

0.89451

0.89446

0.89446

0.89443

0.89447

0.89443

0.89437

0.89440

TO 0.89728

TO 0.89728

TO 0.89728

TO 0.89734

TO 0.89729

TO 0.89730

TO 0.89727

TO 0.89733

TO

TO

TO

0.89729

0.89723

0.89727 o
0.89446 TO 0.89734

0.89444 TO 0.89732

0.89450 TO 0.8973992 0.89594 ÷ OR - 0.00072 0.89522 TO 0.89667

C,
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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

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

95 PER CENT
CONFIDENCE INTERVAL

99 PER CENT NUMBER OF

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

+ 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 -

0.00072

0.00073

0.00073

0.00073

0.00073

0.00073

0.00073

0.00074

0.00074

0.00074

0.00074

0.00074

0.00075

0.00075

0.00075

0.00075

0.00076

0.00076

0.00076

0.00076

0.00076

0.00076

0.00077

0.00077

0.00077

0.00077

0.89517

0.89511

0.89504

0.89504

0.89504

0.89498

0.89511

0.89516

0.89518

0.89518

0.89526

TO

TO

TO

TO

TO

TO

TO

TO

TO

TO

TO

0.89662

0.89656

0.89650

0.89650

0.89651

0.89645

0.89658

0.89663

0.89665

0.89666

0.89674

0.89668

0.89658

0.89658

0.89658

0.89445

0.89438

0.89432

0.89431

0.89431

0.89425

0.89438

0.89443

0.89444

0.89444

TO 0.89734

TO 0.89729

TO 0.89722

TO

TO

TO

TO

TO

TO

TO

0.89519 TO

0.89509 TO

0.89508 TO

0.89508 TO

0.89451 TO

0.89444 TO

0.89434 TO

0.89433 TO

0.89433 TO

0.89435 TO

0.89426 TO

0.89432 TO

0.89429 TO

0.89723

0.89724

0.89718

0.89731

0.89737

0.89739

0.89740

0.89748

0.89742

0.89733

0.89733

0.89733

0.89737

0.89729

0.89736

0.89733

0.89744

0.89742

0.89742

0.89748

0.89747

0.89752

CONFIDENCE

0.89372 TO

0.89366 TO

0.89359 TO

0.89358 TO

0.89358 TO

0.89352 TO

0.89364 TO

0.89369 TO

0.89370 TO

0.89369 TO

0.89377 TO

0.89370 TO

0.89360 TO

0.89358 TO

INTERVAL

0.89807

0.89801

0.89795

0.89796

0.89797

0.89791

0.89804

0.89810

0.89813

0.89814

0.89823

0.89817

0.89807

0.89808

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

0.89511 TO 0.89661

0.89502 TO 0.89654

0.89508 TO 0.89660

0.89505 TO 0.89657

0.89515 TO 0.89668

0.89513 TO 0.89666

0.89512 TO 0.89665

0.89518 TO 0.89672

0.89516 TO 0.89670

0.89520 TO 0.89675

0.89523 TO 0.89678

0.89439

0.89437

0.89436

TO

TO

TO

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

0.89442 TO

0.89440 TO

0.89443 TO

0.89446 TO 0.89755

0.89446 TO 0.897550.89601 + OR - 0.00077 0.89524 TO 0.89678
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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

AVERAGE
K-EFFECTIVE

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

0.89598

0.89591

0.89598

0.89602

0.89603

0.89596

0.89599

0.89602

0.89593

0.89606

0.89612

0.89623

0.89618

0.89617

0.89610

0.89602

0.89599

0.89608

0.89600

0.89599

0.89603

0.89599

+ OR -

+ OR -

" OR -

+ OR -

" OR -

" OR -

+ OR -

" OR -

" OR -

+ OR -

" OR -

+ OR -

+ OR -

+ OR -

" OR -

+ OR -

+ OR -

" OR -

" OR -

+ OR -

" OR -

" OR -

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

0.89521 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

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

(.

342 0.89613 , OR - 0n00083 0.89530 TO 0.89695

347

352

357

0.89615

0.89620

0.89613

+ OR -

+ OR -

+ OR -

0.00083

0.00083

0.00083

0.89532 TO 0.89698

0.89537 TO 0.89703

0.89529 TO 0.89696 [A
362 0.89606 + OR - 0.00084 0.89523 TO 0.89690

(0
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NO. OF INITIAL
GENERATIONS AVERAGE 67 PER CENT

SKIPPED K-EFFECTIVE DEVIATION CONFIDENCE INTERVAL

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

0.89615

0.89620

0.89623

0.89617

0.89621

0.89604

0.89602

0.89597

0.89583

0.89579

0.89577

0.89565

0.89565

0.89554

0.89540

0.89547

0.89553

0.89555

0.89545

0.89548

0.89549

0.89552

0.89556

0.89560

0.89559

0.89556

0.89543

" OR - 0.00084

" OR - 0.00084

+ OR - 0.00084

" OR - 0.00085

" OR - 0.00085

" OR - 0.00085

" OR - 0.00085

+ OR - 0.00085

+ OR - 0.00085

+ OR - 0.00086

" OR - 0.00086

+ OR - 0.00086

+ OR - 0.00086

+ OR - 0.00087

+ OR - 0.00086

+ OR - 0.00086

+ OR - 0.00087

+ OR - 0.00087

+ OR - 0.00088

+ OR - 0.00088

+ OR - 0.00089

" OR - 0.00089

+ OR - 0.00090

+ OR - 0.00090

+ OR - 0.00090

" OR - 0.00090

" OR - 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

0.89467 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

0.89393 TO 0.89737

0.89393 TO 0.89738

0.89380 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 NUMBER OF
CONFIDENCE INTERVAL HISTORIES

0.89363 TO 0.89868 836000

0.89368 TO 0.89873 831000

0.89370 TO 0.89876 826000

0.89363 TO 0.89871 821000

0.89365 TO 0.89876 816000

0.89348 TO 0.89859 811000

0.89347 TO 0.89857 806000

0.89341 TO 0.89854 801000

0.89327 TO 0.89839 796000

0.89322 TO 0.89837 791000

0.89319 TO 0.89835 786000

0.89307 TO 0.89823 781000

0.89307 TO 0.89824 776000

0.89294 TO 0.89813 771000

0.89282 TO 0.89798 766000

0.89288 TO 0.89806 761000

0.89292 TO 0.89813 756000

0.89293 TO 0.89817 751000

0.89282 TO 0.89808 746000

0.89284 TO 0.89813 741000

0.89283 TO 0.89815 736000

0.89284 TO 0.89819 731000

0.89287 TO 0.89825 726000

0.89290 TO 0.89830 721000

0.89288 TO 0.89829 716000

0.89284 TO 0.89827 711000

0.89271 TO 0.89814 706000
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NAC-LWT Cask SAR
Revision 38

November 2007

NO. OF INITIAL
GENERATIONS AVERAGE

SKIPPED K-EFFECTIVE
67 PER CENT

DEVIATION CONFIDENCE INTERVAL

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

0.89538

0.89538

0.89527

0.89534

0.89538

0.89522

0.89522

0.89528

0.89533

0.89533

0.89547

0.89543

0.89553

0.89541

0.89553

0.89536

0.89521

0.89514

0.89520

0.89530

0.89534

0.89521

0.89507

0.89507

0.89512

0.89508

0.89517

+ 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 -

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
CONFIDENCE INTERVAL

0.89265 TO 0.89812

0.89264 TO 0.89813

0.89251 TO 0.89803

0.89257 TO 0.89810

0.89261 TO 0.89815

0.89244 TO 0.89800

0.89243 TO 0.89801

0.89249 TO 0.89807

0.89253 TO 0.89814

0.89251 TO 0.89815

0.89265 TO 0.89830

0.89259 TO 0.89827

0.89268 TO 0.89839

0.89254 TO 0.89828

0.89264 TO 0.89841

0.89246 TO 0.89825

0.89231 TO 0.89811

0.89221 TO 0.89806

0.89227 TO 0.89814

0.89235 TO 0.89826

0.89238 TO 0.89831

0.89223 TO 0.89818

0.89208 TO 0.89806

0.89207 TO 0.89807

0.89210 TO 0.89814

0.89204 TO 0.89813

0.89210 TO 0.89823

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

576000

571000

I,

C.

Xe
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NAC-LWT Cask SAR
Revision 38

November 2007

NO. OF INITIAL
GENERATIONS AVERAGE 67 PER CENT

SKIPPED K-EFFECTIVE DEVIATION CONFIDENCE INTERVAL

,637 0.89544 + OR - 0.00102 0.89442 TO 0.89646

642 0.89559 + OR - 0.00102 0.89457 TO 0.89661

647 0.89560 + OR - 0.00103 0)89497 TnO 0 R9663

652

-657

662

667

672

677

682

687

692

697

702

707

712

717

722

727

732

737

742

747

752

757

762

767

0.89560

0.89578

0.89588

0.89581

0.89578

0.89591

0.89595

0.89587

0.89584

0.89563

0.89550

0.89539

0.89535

0.89524

0.89524

0.89515

0.89511

0.89499

0.89484

0.89482

0.89460

0.89466

0.89449

0.89422

+ OR - 0.00104

+ OR - 0.00104

" OR - 0.00105

+ OR - 0.00105

+ OR - 0.00106

" OR - 0.00106

" OR - 0.00107

" OR - 0.00108

" OR - 0.00108

" OR - 0.00109

+ OR - 0.00109

+ OR - 0.00110

" OR - 0.00111

+ OR - 0.00111

" OR - 0.00112

+ OR - 0.00113

" OR - 0.00113

" OR - 0.00114

" OR - 0.00114

" OR - 0.00115

" OR - 0.00115

" OR - 0.00115

" OR - 0.00115

+ OR - 0.00115

0.89456 TO 0.89664

0.89474 TO 0.89682

0.89483 TO 0.89693

0.89475 TO 0.89686

0.89472 TO 0.89684

0.89484 TO 0.89697

0.89487 TO 0.89702

0.89479 TO 0.89695

0.89476 TO 0.89692

0.89454 TO 0.89671

0.89441 TO 0.89659

0.89429 TO 0.89649

0.89425 TO 0.89646

0.89413 TO 0.89635

0.89412 TO 0.89636

0.89403 TO 0.89628

0.89398 TO 0.89624

0.89385 TO 0.89613

0.89370 TO 0.89599

0.89367 TO 0.89596

0.89345 TO 0.89575

0.89351 TO 0.89582

0.89333 TO 0.89564

0.89306 TO 0.89537

95 PER CENT
CONFIDENCE INTERVAL

0.89340 TO 0.89748

0.89354 TO 0.89763

0.89354 TO 0.89766

0.89352 TO 0.89768

0.89370 TO 0.89786

0.89378 TO 0.89798

0.89370 TO 0.89792

0.89366 TO 0.89790

0.89378 TO 0.89804

0.89380 TO 0.89809

0.89371 TO 0.89803

0.89367 TO 0.89800

0.89345 TO 0.89780

0.89332 TO 0.89768

0.89320 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 0.89726

0.89256 TO 0.89713

0.89252 TO 0.89711

0.89230 TO 0.89690

0.89235 TO 0.89697

0.89218 TO 0.89680

0.89191 TO 0.89653

99 PER CENT NUMBER OF
CONFIDENCE INTERVAL HISTORIES

0.89239 TO 0.89849 566000

0.89252 TO 0.89865 561000

0.89251 TO 0.89869 556000

0.89248 TO 0.89871 551000

0.89265 TO 0.89890 546000

0.89273 TO 0.89903 541000

0.89265 TO 0.89897 536000

0.89260 TO 0.89896 531000

0.89272 TO 0.89910 526000

0.89272 TO 0.89917 521000

0.89263 TO 0.89911 516000

0.89259 TO 0.89909 511000

0.89237 TO 0.89888 506000

0.89223 TO 0.89877 501000

0.89210 TO 0.89868 496000

0.89203 TO 0.89867 491000

0.89190 TO 0.89857 486000

0.89189 TO 0.89860 481000

0.89177 TO 0.89854 476000

0.89171 TO 0.89850 471000

0.89158 TO 0.89840 466000

0.89141 TO 0.89828 461000

0.89137 TO 0.89826 456000

0.89115 TO 0.89806 451000

0.89120 TO 0.89812 446000

0.89103 TO 0.89795 441000

0.89075 TO 0.89768 436000

NAC International 6.6.8-59



NAC-LWT Cask SAR November 2007
Revision 38

NO. OF INITIAL
GENERATIONS AVERAGE 67 PER CENT 95 PER CENT 99 PER CENT NUMBER OF

SKIPPED K-EFFECTIVE DEVIATION CONFIDENCE INTERVAL CONFIDENCE INTERVAL CONFIDENCE INTERVAL HISTORIES ( .
772 0.89444 + OR - 0.00116 0.89328 TO 0.89560 0.89213 TO 0.89676 0.89097 TO 0.89792 431000

777 0.89450 + OR - 0.00117 0.89333 TO 0.89566 0.89216 TO 0.89683 0.89100 TO 0.89800 426000

782 0.89446 + OR - 0.00118 0.89328 TO 0.89563 0.89210 TO 0.89681 0.89093 TO 0.89799 421000

787 0.89425 + OR - 0.00118 0.89307 TO 0.89543 0.89189 TO 0.89661 0.89070 TO 0.89779 416000

792 0.89416 + OR - 0,00119 0.89297 TO 0.89535 0.89178 TO 0.89654 0.89059 TO 0.89773 411000

797 0.89403 + OR - 0.00120 0.89283 TO 0.89522 0.89163 TO 0.89642 0.89043 TO 0.89762 406000

802 0.89405 + OR - 0.00119 0.892895 TO 0.89524 0.89166 TO 0.89643 0.89047 TO 0.89762 401000

807 0.89426 + OR - 0.00120 0.89306 TO 0.89547 0.89186 TO 0.89667 0.89066 TO 0.89787 396000

812 0.89400 + OR - 0.00120 0.89280 TO 0.89520 0.89160 TO 0.89640 0.89040 TO 0.89760 391000

817 0.89393 + OR - 0.00121 0.89272 TO 0.89513 0.89151 TO 0.89634 0.89030 TO 0.89755 386000

822 0.89377 + OR - 0.00121 0.89256 TO 0.89498 0.89136 TO 0.89619 0.89015 TO 0.89739 381000

827 0.89366 + OR - 0.00122 0.89244 TO 0.89489 0.89122 TO 0.89611 0.89000 TO 0.89733 376000

832 0.89360 + OR - 0.00123 0.89237 TO 0.89483 0.89114 TO 0.89606 0.88991 TO 0.89729 371000

837 0.89334 + OR - 0.00124 0.89210 TO 0.89458 0.89086 TO 0.89582 0.88963 TO 0.89705 366000

842 0.89341 + OR - 0.00124 0.89217 TO 0.89465 0.89093 TO 0.89589 0.88969 TO 0.89713 361000

847 0.89331 + OR - 0.00125 0.89206 TO 0.89456 0.89081 TO 0.89581 0.88956 TO 0.89706 356000

852 0.89319 + OR - 0.00126 0.89193 TO 0.89446 0.89067 TO 0.89572 0.88941 TO 0.89698 351000

857 0.89310 + OR - 0.00128 0.89182 TO 0.89438 0.89055 TO 0.89566 0.88927 TO 0.89694 346000

862 0.89291 + OR - 0.00129 0.89162 TO 0.89419 0.89033 TO 0.89548 0.88904 TO 0.89677 341000

867 0.89269 + OR - 0.00130 0.89139 TO 0.89400 0.89009 TO 0.89530 0.88878 TO 0.89661 336000

872 0.89266 + OR - 0.00131 0.89135 TO 0.89397 0.89004 TO 0.89528 0.88873 TO 0.89659 331000

877 0,89268 + OR - 0.00131 0.89137 TO 0.89400 0.89006 TO 0.89531 0.88875 TO 0.89662 326000

882 0.89282 + OR - 0.00131 0.89151 TO 0.89413 0.89019 TO 0.89545 0.88888 TO 0.89676 321000

887 0.89270 + OR - 0.00133 0.89136 TO 0.89403 0.89003 TO 0.89536 0.88870 TO 0.89669 316000

892 0.89265 + OR - 0.00134 0.89130 TO 0.89399 0.88996 TO 0.89533 0.88862 TO 0.89667 311000

897 0.89307 + OR - 0.00135 0.89172 TO 0.89442 0.89038 TO 0.89576 0.88903 TO 0.89711 306000

902 0.89297 4 OR - 0.00136 0.89162 TO 0.89433 0.89026 TO 0.89569 0.88890 TO 0.89705 301000

QO
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NAC-LWT Cask SAR November 2007
Revision 38

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

0.89313

0.89323

0.89328

0.89372

0.89404

0.89450

0.89447

0.89431

0.89445

0.89436

0.89417

0.89435

0.89429

0.89456

0.89417

0.89406

0.89413

0.89395

0.89395

0.89419

0.89408

0.89387

0.89355

0.89344

0.89359

0.89390

E
67 PER CENT

DEVIATION CONFIDENCE INTERVAL

" OR - 0.00136

" OR - 0.00136

+ OR - 0.00138

" OR - 0.00139

+ OR - 0.00139

+ OR - 0.00140

+ OR - 0.00139

+ OR - 0.00i41

" OR - 0.00143

" OR - 0.00144

" OR - 0.00143

" OR - 0.00145

+ OR - 0.00146

+ OR - 0.00148

+ OR - 0.00148

" OR - 0.00149

+ OR - 0.00152

+ OR - 0.00154

" DR - 0.00156

+ OR - 0.00157

+ OR - 0.00160

+ OR - 0.00164

" OR - 0.00167

+ OR - 0.00171

+ OR - 0.00176

+ OR - 0.00180

" OR - 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 0.89540

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

0.89165 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 0.89752

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

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 0.89863

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

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

1660000.89020 TO 0.89759 0.88835 TO 0.89944

NAC International 6.6.8-61



NAC-LWT Cask SAR
Revision 38

November 2007

NO. OF INITIAL
GENERATIONS

SKIPPED

1042

1047

1052

1057

1062

1067

1072

1077

1082

1087

1092

1097

1102

1107

1112

1217

1122

1127

1132

1137

1142

1147

1152

1157

1162

1167

1172

AVERAGE 67 PER CENT
K-EFFECTIVE DEVIATION CONFIDENCE INTERVAL

0.89388 ÷ OR - 0.00188 0.89200 TO 0.89575

0.89434 + OR - 0.00190 0.89244 TO 0.89624

0.89453

0.89422

0.89360

0.89339

0,89415

0.89474

0.89508

0.89501

0.89482

0.89503

0.89566

0.89561

0.89507

0.89527

0.89515

0.89572

0.89576

0.89641

0.89591

0.89604

0.89754

0.89925

0.89929

0.90185

0.90473

" 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 -

0.00195

0.00200

0.00202

0.00203

0.00204

0.00208

0.00212

0.00216

0.00223

0.00229

0.00237.

0.00244

0.00255

0.00265

0.00279

0.00285

0.00295

0.00311

0.00326

0.00352

0.00361

0.00367

0.00400

0.00413

0.00445

0.89258 TO 0.89648

0.89222 TO 0.89622

0.89159 TO 0.89562

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

0.89251 TO 0.89762

0.89263 TO 0.89792

0.89236 TO 0.89794

0.89287 TO 0.89857

0.89281 TO 0.89871

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 0.90598

0.90028 TO 0.90918

95 PER CENT
CONFIDENCE INTERVAL

0.89012 TO 0.89763

0.89054 TO 0.89813

0.89063 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 0.89889

0.89084 TO 0.89932

0.89069 TO 0.89933

0.89035 TO 0.89929

0.89045 TO 0.89960

0.89092 TO 0.90039

0.89074 TO 0.90049

0.88996 TO 0.90017

0.88998 TO 0.90057

0.88958 TO 0.90073

0.89002 TO 0.90142

0.88986 TO 0.90165

0.89019 TO 0.90264

0.88939 TO 0.90243

0.88899 TO 0.90309

0.89031 TO 0.90476

0.89191 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 0.90003

0.88868 TO 0.90038

0.88822 TO 0.90022

0.88755 TO 0.89966

0.88731 TO 0.89948

0.88803 TO 0.90027

0.88851 TO 0.90096

0.88872 TO 0.90144

0.88853 TO 0.90149

0.88812 TO 0.90153

0.88817 TO 0.90189

0.88856 TO 0.90275

0.88830 TO 0.90293

0.88741 TO 0.90272

0.88733 TO 0.90322

0.88679 TO 0.90352,

0.88717 TO 0.90427

0.88692 TO 0.90460

0.88708 TO 0.90575

0.88613 TO 0.90569

0.88547 TO 0.90662

0.88669 TO 0.90838

0.88824 TO 0.91026

0.88730 TO 0.91128

0.88946 TO 0.91424

0.89139 TO 0.91807

NUMBER OF
HISTORIES

161000

156000

151000

146000

141000

136000

131000

126000

121000

116000

111000

106000

101000

96000

91000

86000

81000

76000

71000

66000

61000

56000

51000

46000

41000

36000

31000

C.

/

4

Ile

NAC International 6.6.8-62
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NO. OF INITIAL
GENERATIONS

SKIPPED

1177

1182

1187

1192

1197

AVERAGE
K-EFFECTIVE DEVIATION

0.90661 + OR - 0.00447

0.90513 + OR - 0.00542

0.90462 + OR - 0.00654

0.90129 + OR - 0.00885

0.90301 + OR - 0.00813

67 PER CENT 95 PER CENT 99 PER CENT
CONFIDENCE INTERVAL CONFIDENCE INTERVAL CONFIDENCE INTERVAL

0.90214 TO 0.91109 0.89766 TO 0.91556 0.89319 TO 0.92003

0.89971 TO 0.91055 0.89429 TO 0.91597 0.88887 TO 0.92139

0n89809 TO 0.91116 0.89155 TO 0.91770 0.88501 TO 0.92423

NUMBER OF
HISTORIES

26000

21000

16000

11000

6000

0.89244 TO 0.91015

0.89488 TO 0.91114

0.88359 TO 0.91900

0.88675 TO 0.91926

0.87473 TO 0.92785

0.87862 TO 0.92739

NAC International 6.6.8-63
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PLOT OP AVERAGE K-EFFECTIVE BY GENERATION RUN. /"''

THE LINE REPRESENTS K--EFF = 0.8960 + OR -- 0.0007 WNICN OCCURS FOR 1203 GENERATIONS RUN.

0. 8786 0. 8947 0. 9108 I

------ I---------I---------I----------
5+ I

I

I * I
I *

10+ I * I
I * I

I *

SI~ * I

15+ I
I*

I *5
I*I

I *
20+ I * I

I I
I *

I *
I * I

25+ I I
I * 5

I *
I * 5
5 * I

30+ I * 5

I *
I *

35+ * I
I

I *
I * 5

I *
40+ I * I

I * I
I I
I I
I I

45+ I * I
I * I

I * I
I * I

50+ I * 5 (
I * I
I I* - K

I * I
I * I

55+ I I
I * I
I * I

I * I
I * I

60 I" * I
I * I

5 * I
I * I
I I

65+ I * I
I * I

I * 5
I * I
5 * I

70+ I II

I * I

755I * * 5

I * I

I * I
I * 5

80I * I

I I
I = I
I * I
I * I

85+ I * I
I * 5
I * I
I * I
I * I

90I * I
I I
I I

5+I *l 5
I * I

95I * I

I - I

I I

100 * I
I * I

NAC International 6.6.8-64
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105

115

120 +

125

130 I

135

140+

14,5 +

150+

155 +

160+

165

170

175 +

180 +

185 +

190 4

195+

205

210

NAC International

November 2007

I -

0 I
I *0

iI

I *

I *

0 *

I-
I -

I I
I I
I I
I I

1* I
I 'I

II *

0 *
0 *
0 0

I *
I -

I~ I
0' 0
0 I
0 I
O *

O I
I I
I I
I - I

.0 0
0 I

I *

O *

I *

I *

"r I

I - I
I I
0 I
0 *

I I
O I
I - I
I - I

0-I

0 *

O *0
I *

I *1

I-
0I

0I

I~
O *0
O *

I *

O *

I * I
0* 0

O *0
0- 0
0 *0
0 *0
0 *0
0*0

0 *0
0 *0
0 *0
0* 0

0 *I
0 *0
I *0

0* I
0I I

I *1
I -I
I *0I
I *0I
I *0I
I *

I *0
I- I
I- I
I *0
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215 +

220+

225 +

230 +

235 +

240 +

245 +

250 +

255 +

260 +-

265 +

270 +

275 +

280 +

285 .

290 +

295 +

300 +

305 +

310 +

315 +

320+

NAC International

November 2007

I ~I
I1* 2

I * I
I *1I
I I1
I, I

S* -I

I *42
I * I
I *I
I~ I
I 1
2* I
I* I
I* I
I* I
I~ I
I *2
I *1I
I * I
I * I
I ~I
I* I
I * I
2* I
2* I
I, I
2* I
1I I
I.I

I I2
2 *1
I I1

2* I
I I
I~ I
I I
2' I
1* I
I I1
2* I
2* I
I~ I
It I
I* I

1*I
I~I
1*I
1*I

I
t 

I -

2*I
2*I
II

I I1
I' I
2* I
I I
1*I

I *1
I *1I
I *I

I* I
S*1

II

I~ I
I~ I

I *1
I *'

I *1

2* I
I *1
I *2
I *I

I *
I *I

S*1

1 *2

i*1
2*1

S*1
I *

S*1

6.68-6
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325 +

330 +

335 +

340 +

345 +

350 +

355 +

360 +

365 +

370 +,

375 +

380 +

385 +

390 +

395 +

400 +

405 +

410 .

415 +

420 +

425 +

NAC International

November 2007

3*3
3*3
3*3
3*3
1*1

3*'
I.'
3*3
I.'
3*3
3*3

I.'
3' I
''I
3*'
I''

I.'
''I
I-I
I-I
I''
I''
I-I
I''
I''
I-I
11
I''
I''
'*3
I 'I
''I
I,'
I-I
I.'
I.'
I.'
I.'
''I
3*3
'*3
3*'

'*3
''I
I-I
3*3
3*3
3*3
3*'
3*'
3*3
''I

3 '3
3*'
3.'
3 'I
3*3
3*3
'*3
3*'

'*3
3*'

3 *3
3 *3
3 *3
3*3
3'3
3'3
3*3
33
3*3

I *1
I *1
3* 3

3*'
3*'

3* 3

3* 3
3* 3
I~ I
3* 3
I' I
I' I
3 'I
3 *3
3*:
3':
I']
3*:
I':
3*]

3.:

3':
I':

3':
3':

3'

3':
3'

I'
I'
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430 +

435+

440 +

445+

450 +

455 4

460 +

465+

470 +

475 +

480 +

485+

495+

500O

505+

510

515+

520 +

525+

530O

535 +

fl I
I ~I
I ~I
I ~I
T~I
I'T
''I
I~I
I~I
I~I
1*1
I.'
T~I
I-I
I-I
I~I
I~T
I~I
I 'q
I U
I 4-I
I *1
I 4-I
I 4-I
I 'I
I 4-I
'4-I
'4-I
'4-I
I,'
I *1
I *1
I 4-I
I 4-I
I U
I 4-I
I *1
I 4-I
I U
I 4-I
I *I
I 4-I
I 4-I
I *1
I *1
I' I
I
4 - 

I
14- I
1 I
14- I
''4-I
I' I
I~ I
14- I
14- I
1 I
11*1
I
4- 

I
I' I
I
4- 

I
1 I
I- I
I
4- 

I
14- I
fl I
I 4-I
I 4-I
I 4-I
I 'I
I 4-I
I U
I -T
I ~I
I 4-I
I 4-I
I ~I
I 4-I
I 4-I
I 4-I
I 4-I
I 'I
I-I
14-I
14-I
14-1
'4-I
I 4-I
I *1
I 4-I
'4-I
'4-I
'4-I
I 4-I
I 4-I
I 4-I
I 4-I
14-I
14-I
'4-I
14-I
14-I
14-I
'4-I
14-I
I 4-I
I 4-I
I 4-I
I 4-I

(~p

C,
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540 +

545 I

550+

555+

560+

565+

570+

575 4

580+

590 +

595 +

600 +

605 +

610 +

615 +

620 +

620 +

630

635+

640 +

NAC International

November 2007

*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
1* I
I* I
I* I
I* I
I' I
I- I
1* I
I* I
I' I
I' I
I. I
1* I
I* I
1* I
1* I
1* I
I* I
1* I
I* I
1* I
1* I
I- I
I* I
I* I

*I
*I

*I

*I
*I1
*I

*I
*II

I*1
I*I
I*I
I*I
I*I

*I
I*I

*I1
1*I
I*I
I*I

I* I
I II

*I
*I

1*I

*I-
*I~

I*1
*I

I*I
*I

I*I
I*I
I*1

*I1
*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
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645 ÷

650 +

655 +

660 +

665 +

670 +

675 +

680 +

685 +

690 +

695+

700 *

705 +

710 ÷

715 +

720 4

725 +

730 +

735 +

740 +

745 +

750 +

"I*
7*'
I*'

7' I
I*'
7,'
7*'

7 *7
I *I
7 *I
7 *I
I *I
I 'I
7 *7

I *1
I '7
I *I
I *I
I *I
I "7
I "7
I *7
I *7
I *I
I *7
I *I
I *I
I *7
I '7
I '7
7 *1

I *I
I *1
I *I
I *7
7 *I
7 *I
I *1
I *1

I '7
7*"7

I'lI

I *I
I *7

I *I
I*'I

7I*I

I*'
7*7I
I* 7
7*7

"I*
7* 7

7* I
7* I

7* 7
I. I

7' 7
7* 7

7* 7

7* 7

I* 7

7" 7

7* 7

7* 7

7' I
7' I

* 7
*I7

* 7

* 7
* 7

*I'
7*7
7*7

"I
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755 +

760+

765 +

770 +

775 +

780 +

785 +

750 +

800 +

805 +

810 +

815 +

820 +

825 +

830 +

835 +

840 +

845 +

850 +-

855 +

860+

NAC International

November 2007

I *I
I *I
I *I
I *I
I *I
I *I
I *I
I *I
3 *I
I *I

I*I

1*1

I.'
3*'
1*1

I *1
I *I
3 *3
3 *I
3 *3
I *T
I *3
I *I
I *I

I *-I
I *I
I *I
I *I
3 *3

3*I

'*I
1*I

3*'
I*3

3*3

3*I

I*I

3I*I

3I*3

1*1
V*T

I*I
I*I
VTI

"r-

VTI

V*I
V*T

3*'I

I*T

T*3I

V* I

V* 3
V* I
V* I
V* I
T* T
V[ I
V• T

V" I
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865 +

870 +

875 +

880 +

885 +

880 +

895 +

900 +

905 +

910 +

915 *

920 4

825 +

930 +

935 +

940 .

945 +

950 +

959 +

960 +

965 +

V• I
V* I
V* I
V* I
I* I
V* I
V* I
V* I
V* I
V* I
V* I
V* I

I *1
I *I
I* I
V* I
V* I
I- I
V* I
1* I
V* I
V* I
I* I
I* I
V" I
V* I
V* I
V* I
V* I
V* I
V* I
V* I
V* I
I*I
I*I

V*I
VTI
I*T

I-I
I*I
VTI

I*T
I*I
I*I
I*T
V*I
IVT
I*I
IVT

I *TI -T

I -I

I -I

I* I
T* U

V* I

0* I
V* I
I* I
I* I
V T

I*'
I*1

T*T

I*1

1*1
I*I
I*T

ItI

6..87

(.

(a

S
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970

975

980O

990 +

995

1000 +

1009 I

1010+

1015

1020+

1025+

1030+

1035+

1040+

1045+

1050+

1055+

1060+

1065.

1070+

10795

NAC International

November 2007

I.I
2*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
I.'
II
I*I
"I*

I*I
"I*
I.'
II

I'I
I*I

II
II
II

I*I
I*I
I*I

'I*
"I*
I*I
I*I

I.'
I*I
I*'

I,*I

II
T*1

I*1
I*I
1*I

I*I
1*I

I*I

UI*

I*I
I*I

I*1
I*I

I*1

I*I
UII

U*T
I*I
IUI

1*1
I*'
UTI
IUT
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1080

1085+

1090 +

1095+

1100 +

1105 +

1115 +

11204

1125

1130+

1135+

1140+

1145+

1150+

11554

1160+

1165.

1170+

1175*

1180

1~1
I'2
2'2
2*2
2~I
2~I

I *2
I 'I
I *1
I *1

2~2
2*2
1*1
2*2
2~2
I~2

2 '2
I 'I
I '2

1*1
1*1

2 'I
2 '2
2 'I
2 '2
2 *1
2 'I

2 ~I
2 '2
I *2
I '2
2 *1
I '2
2 *2
1*1
2'2
1*1

I *1
I *2
2 *1
I *2
I 'I
2 *2
2 'I
2 *2
I 'I
2 '2
2 *1
2 *1
I '2
I *1
2 *1
I'll
2 *2
2 2
2 *2
2 *1
2* I
2* 2
2' 2
2 *1
2 *2
I *2
I *2
2* I
2* 2
2* 2
2' 2
2* 2
2 '2
2 *2
2 *2
2*12
2*2
2*2
2-I
2'2
2-I
2'2
2*2
2*2
2*2
2*2
1'1
2'2
2*2
2*2
2*2
2*2
2*2
1'1
1'1
2*2
2*2
2*2
2*2
2'2
2*2
2*2
2*2
2*2
2*1
1'1
2*2
2*2
2*1

A,

C,

(El
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1185 +

1190

1195

1200+

I.'
I~I

I.'
I,'
I,'

I~ I
I' I
fl I
I ~I
I ~T
I~ I
I~ I
I~ I
I~ I
fl I
I~ I
I fl

NAC International 6.6.8-75
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PLOT OF AVERAGE K-EFFECTIVE BY GENERATION SKIPPED.
THE LINE REPRESENTS K-EFF = 0.8960 + OR - 0.0007 WHICH OCCURS FOR 3 GENERATIONS SKIPPED.

0.8925 0.9052 0.9180
----------- I ------------------------ I ------------------------. I -----------------------

-* I
5 I* I

10

15 +

20 +

25 +

30 +

35 +

40

45

50 +

55 +

60

65 +

70 +

75 +

90

85 +

90 +

95 +

105

1 I
I= I
I~ I
fl I
1 I
fl I
I~ I
I~ I
1 I
1 I
fl I
1*1
I.'
1I
11
I'1
11
I~I
1*1
11
I1
1* I
1* I
1* I
1' I
fl I
I' I
I~ I
11
I= I
II
1* I
1 I
I' I
1 I
1 I
1 I
fl I
U I
1* I
fl I
fl I
fl I
I'I
1*1
1* I
1* I
I, I
I' I
I~ I
U I
U I
U I
1' I
U I
I' I
U I
U I
U I
I' I
U I
U I
U I
UT
I'I
UT
11
UI
I~I
I'I
UI
U I
U I
U I
U I
U I
1* I
1* I
1' I
U I
U I
U I
I~ I
U I
U I
U I
U I
U I
1 I
1* I
1* I
I' I
U I
U I
U I
U I
I~ I
11

K

1O

0

p.
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105+

110 +

115 +

120 +

125 +

130 +

135 +

140 +

145 +

150 +

155 +

160 +

165 +

170+

175 +

190+

185 +

190 +

195 +

200 +

205+

210+

NAC International

November 2007

I~ 2
2*2
1*2
2~2
2*2

2*I
2'2
2*I
2*2
2~I
2*2
2'2
2*2

2 2
2 *2
2 *3
I *2
2 ~2
I *2

2~ I
I~2
TM
2'
I' 2
1* 2
1" I
fl 2
2' 2
2* I
2' 2
2' 2
2' 2
2~ 2
2* 2
2* 2
2* 2
1* 2
2' 2
2* 2
2* I
2* I
2* 2
2* 2
1~ 2
2* I
2' I
1* 2
2* 2
1* 2
1 2
2' I
fl 2
2' I
U
2* 2
2* I
2* I
2 2
2' 2
2* 2
2* T
2' I
2' I
2* 2
2* 2
2* 2
U I
2* I
2* I
2* I
2*2

I *2
2 *2
2 *2
2 *2

2* I
2' I
2~ 2
2* 2
2* 2
1* 2
2* 2
2* 2
2* 2
2* 2
2* 2
2* 2
2* 2
2* 2
2* 2
2* 2
2* I
2* 2
2* 2
2* 2
2* 2
2* I
2* I
2* I
2* 2
2* 2
2* 2
2* 2
2* I
2* I
3* 2
3* 2
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215 +

220 4

225 +

230 +

235 4

240 +

245 +

250 +

255 4

260 *

265 +

270 +

275 +

280 +

285 +

250 +

255 4

300 4

305 +

310 4-

315 +

I' I
I- I
:r* i
2* I
I~ I
2* 3
2* I
I' I
I I
I. I
1~ I
0* I
2* I

1* I
I' I
I. I
2* I
I' I
1~ I
I, I
2* I
2* 2
2* I
2~ I
It I
2~ I
2* I
I~ I
2* I
I~ I
I~ I
I' I
I ~
2* I
I 'I
I ~I
I 'I
2* I
I~ I
2* I
2* I
I

t 
I

It I
I~ I
I- I
I

t 
I

I~ I
It I
I' I
It I
I

t 
I

I
t 

I
1 I
I~ I
It I
I~ I
1* I
I

t 
I

I
t 

I
It I
I~ I
It I
I *1
I *1
I *1
I "2
2* I
I *2
I *2
I *2
I *2
I *1
I *2
I *1
I *1
I-I
I *2
I *2
I *I
2 *1
2 *2
I ~I
I *1
I *I
I *I
2 *1
I *2
I *1
I *2
I *1
I "2
I ~1
I "2
It I
I~ T
2* I
I~ I
I~ I
r~ I
I~ I
1* I
I *1
I *1
I *2
I *2
I" I

I
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320 +

325 +

330. +

335 +

340 +

345 1*

350 +

355 +

360 +

365 +

370 +

375 +

380 +

365 +

350 +

395 +

400 +

405 +

410 +

415 +

420 +

425

NAC International

November 2007

I~ I
I,
I~ I
I~ I
I~ I
I. I
1~ I
I~ I
I~ I
I' I

1* I
I~ I
I~ I
I~ I
Il-I
1~ I
I~ I
I~ I
1~ I
I ~I
I *I
I ~I
I ~I
I *I
I *I
I -I
I 1
I -I
I 'I
I ~I
I ~T
I ~I
I *I
I *1
I ~
I *1
I 'I
I U
I U
I *I
I *I
I U
I ~I
I U
I *I
I U
I U
I U
I -T
I U
I U
I U
I U
I U
I U
I-I
I U
I U
I *1
I ~I
I *1
I U
1~1
I-I
I-I
I *I
I U
I ~I
I U
I *1
1 I
I- I
I~ I
I- I
I~ I
fl I
1 I
1 I
fl I
fl I
I- I
U I
1 I
I' I
I~ I

I-I
I-I
I-I
I-I
I-I
I-I
1~1
1*1
I-I
I~I
I-I
I-I
I U
I U
I U
I ~I
I-I
I U
I *I
I *1
I U
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430+

435 +

440 +

445 ±

450 +

455 +

460 +

465 +

470 +

475 +

480 +

485 +

490÷

495 +

500 +

505 ÷

510 +

515 +

520 +

525 *

530 +

5354

I *1
I 'I
I ~3
3 *3
3 *3
3' I
1* I
3* I
3~ 3
3* 3
3~ I
1* 3
3* 3
I~ I
3* 3
3* 3
I. I
3* 3
I' I
1* 3
3* 3
3 ~3
3 *3
3 *3
I 'I
1* I
3* 3
3* 3
3* 3
3' 3
3' 3
3* 3
3* 3
3* 3
3* 3
3* 3
3* 3
3* 3
3* 3
3* 3

3* 3
3* 3
3* 3
3* 3
3* 3
3* 3
3 *3
3 *3
3 *3
3 *3
3 *3

'-II
3 *3
3 *3

3 *3
3 *3
3 *3

3 *3

3 *3
3 *3
3 *3
3 *3
3 *3
3 *3
3* 3
3* 3
3* 3
3* 3

3* 3
3* 3

3*3
3* 3

3*3

3*3
3*3

3* 3
3*3

3*3
3*3
3*3
3*3
3*3
3*3
3*3
3*3
3*'
3*3
3*3
3*3

3*3
3*3
3*3
3*3

3*3
3*3
3*3

3*3
3*3
3*3
3*3
3*3
3*3
3*3
3*3

3*3
3*3
3*3

(

1*

(j*
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540+

545 +

550 +

555 +

560 +

565 +

570 +

575,

580 +

585

5950 +

595 +

NAC Inentoa
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TI
TI
I.'
1*I
I.'
1*1
I*0
I,'
I.'
TT
I.'
I-I
p
I.'
I~I
I~T

U I
I~ I

I~T
I~T
I.'
I~I

I' I
I~I

I~ I
I~ I
I *I
I~ I
I I

1*1
I.'
1*1

I~ I
I,~ I
I 1
I. I
U I

I~T
I~.I
I~I
I~I
I~I
I~I
I~I
1*1
1*1

I,'
1*1

I.'
I,'
I~I
1*1
I~I
1*1
I~I
11
I~T
I~I
I~I
I-I
I~I
1*1
7*7
'*7
I,'
I.'
I~I
I.'
I.'
''I
1*1
1*1

I-I
7*1
7*'
7*~
7*'
7*7
~*7
'*7
'*7
7*7
7*7
~*7
I~7
~*7
7*'
'*7
'*7
~*7
11
'-I

I.'
'-I
I-I
I-I
7*'
7*'
'*7
'.7
'*7
1'I

I ~7
I-I
I.'
7~1
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645

650 +

655 +

660 +

665 +

670 +

675 +

680 +

685 +

690 +

695 +

700 +

705 +

710 +

715 +

720 +

725 +

730+

735 +

740 +

745 +

750 +I

I

NAC International
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I.
I.
I,
I.
1*

I.
I.
I.

1*
1*
1*
I-
I.
I-

I.

I.
I.
I.
I.

I.
I.
1*

I"
I-

I,
I,
1*

1*
I.

I.
I.

1*
1*
I.
I.
I.
I.
I.

I.
I,
I,

I
I -

1*

1~
1*

K.

C,

II
I
I
I
I
I
I
I
I

I * II
-I
-I

-I
-I
-I
-I
'I

1
-I

1,

6.6.8-82



NAC-LWT Cask SAR
Revision 38

I
I

755 + I
I

I

760 + I
I
I
I
I

765 + I
I
I
I
I

770 + I
I
I
I
I
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I
I
I
I
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I
I
I

790 + I
I

I
I
I
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I
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I
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I
I

810 +I
I
I
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I

815 + I
I
I
I
I

820 + I
I
I
I
I

825 + I

I
I

830 +I

I.

I,

I.
I*
1*

I'

I-
I*
I*

I*

845 + I
I-

I*
I*

850 + I *
I-

I.
I*

855 + I -
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I*
I*
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-I
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-I
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I
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I
I
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I
I
I
I
I
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I
I
I
I
I
I
I

I
I
I
I
I
I
I
I
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865 +
I
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870 + I
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I
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885 +
I
I
I
I

890 + I
I
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I
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905 +
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915 +
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925 +

930 +

935 4
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945 +

950+

955 +

960 +

965

NAC International

I * I

I1* I

[ * I
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S* I
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I *
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I I
I
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I*
I*

I-
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I
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975 I
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I
980 +

I
980 I

I
985'-I

I
I

9850- I
I
I

I
I

9950 I
I

I
I
I

1000 +I
I

I
I

10050 I
I
I
I
I

10105 I
I
I

I

10150 I
T
I
I

10205 I
I
I
I

1025 I
I*

I*
10305 I*

I*
I*
I*
I

10350 I
I

I
I

10405 I
I
I

I
I

10450 I
I
I

I
I

10450 I
I
I

I
I

10550 I

I
1080 +I

I
I

I

I*
I

I
1070 i-I

I

I
I

1075 +I

NAC0 Inentoa

November 2007

* ~

I
* I
* I
*1

I
*1

I
* ~

*1

*1
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
*1
- I
* ~

* ~

* I
I
I
I
I
I

- I
*1

I
I

- I
I

- I
I
I

* ~

* I

II
I

* I
* I

* ~

*1
I
I
I

I
I

I

* I
I
I

* I
- I
- I

I
I
I
I

* I
- I

*

*

*

*

*

6.6.8-85



NAC-LWT Cask SAR
Revision 38

I
I
I

I
1080 +I

I
I

I
I

1085 *

I
I
I
I

1090+ I
I
I

I
I

1095 +I

I
I
I
I

1100 +

I
I
I

1105+
I
I
I

I
1110 +I

I
I

.I

I

I
I
I

1120 +II

I
I

I
I

1125 +I

I
I
I

I
1130 +I

I
I
I
I

1135 +I

I
I

I
I

1140 +I

I
I
I
I

1145 +I

I
I

I
I

1150 +I

I

1155

1160+

1165

1170+

1175+

1180+

NAC International

I
I

* I
* ~
* I

* I
* I
* I
* I
* I
* I

* I
I
I

I
I

I
* I
* ~

* I
I

* I
* I
* I

r I-

I *

November 2007

(j*

I
I
I

I
I

I

I
I
I

I

I

I
I
I

I

I

I
I

I

I

K0

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

I

I
I
I

I
I

I

I
I

I
I

I
I Q~p

6.6.8-86



NAC-LWT Cask SAR
Revision 38

1
1185 +

1190 +

I
I

1195 + I
I

1200 +

November 2007

I
I

I

I

I

I

I*

I*

I*

I
I
I

I

I

I
I

I

NAC International 6.6.8-87



NAC-LWT Cask SAR
Revision 38

November 2007

GROUP FISSION UNIT REGION FISSIONS PERCENT
FRACTION DEVIATION

1 0.0001 1.15906E-04 2.6399

2 0.0006 5.30927E-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 2.6709

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 = 8.95957E-01 0.0776

THE WEIGHT LOST IN THE ALBEDO PORTION OF THE PROBLEM =

ABSORPTIONS PERCENT
DEVIATION

1.24682E-03 0.8113

2.58406E-03 0.2550

5.16051E-04 0.4371

2.75979E-04 0.5533

5.19655E-04 0.4174

1.17802E-03 0.3372

1.33636E-03 0.3352

1.32331E-03 0.4530

1.70744E-03 0.5290

3.48738E-03 0.5153

5.82339E-03 0.5354

6.36455E-03 0.6660

8.36976E-03 0.6245

1.06577E-02 0.5148

5.36482E-03 0.5775

3.37848E-03 0.6513

2.08626E-03 0.9768

2.11158E-03 1.0450

3.60815E-03 0.7272

1.42955E-02 0.4725

5.99441E-03 0.7166

1.47838E-02 0.4785

6.37234E-02 0.1931

2.20541E-01 0.1080

2.06575E-01 0.1129

2.75820E-01 0.0920

1.05296E-01 0.1776

9.88970E-01 0.0233

1.2370E-02 + OR - 0.0001

SKIPPING 3 GENERATIONS

LEAKAGE PERCENT
DEVIATION

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

O.O00000+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.OOOOE+00 0.0000

0.00000±E00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

S.OOOOE+00 0.0000

O.O0000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

S.SOOOE+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

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

K

I.

ELAPSED TIME 28.77900 MINUTES

RANDOM NUMBER= 415C58355882

K,
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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 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 0.8514
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 304 TO 1203

(gp
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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 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

1S

(jp
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:
Output File Name:
Start Date:
Start Time:

I SOFTWARE INFORMATION I

Program Name:
Version:
Installation Date:
Code Verification Package #:
code Verification Date:
Program Location:

I SYSTEM INFOR!MATION I

D: \HJP\PLATEMINTHCLAMILFUELLMINHTELEMINUM-MAXUWMAXOCFMAX\
plateMin_thclaMinjufuellMinehteleMini - -Max_uwMax_OCFMax.out
February 21, 2001
17:18:06

Scale 4.3 for windows NT 4.0
4.3.1
June 10, 1998
EA913-1010-94, Rev. 0
June 10, 1998
G: \scale43\win._nt\exe

Dell Precision 410
Windows NT Version 4.0
57NTY (MAC# 00C04F800F94)
57NTY
zjr
July 3, 2000

Computer Type:
Operating System:
Computer ID:
Serial Number:
Login ID:
System Verification Date:
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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 - OuterFix
27GROUPNDF4 LATTICECELL
'Material Description for LWT Analysis - DIDO NED Fuel

URANIUM 1 DEN=0.5477 1.0 293.0 92235 94.0 92238 06.0 END
AL 1 DEN=I.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 TEA=5 TME=90 RUN=YES PLT=NO
GEN=1203 NPG=l000 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 0.0000
'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 Annulus 4

CYLINDER 3 1 4.5300 58.7500 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 1'
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='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 -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 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 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 299.0596
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 33,4645 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
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 49.8183 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 26.0706 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 '
ARRAY 1 -49.8183 -49.8183 0.0000
END GEOM
READ ARRAY
ARA=l NUX=I NUY=l NDZ=3 FILL 14 12 13 END FILL
END ARRAY
READ BOUNDS ALL=MIRROR END BOUNDS
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=5.4 ZUL=57.4
XLR=5.4 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=-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-Y PLOT OF CASK - FUEL ELEVATION'
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SCR=YES PIC=MAT LPI=l0
UAX=I.0 VDN=-l. 0 NAX=1500
XUL=-49.8 YUL=49.8 ZUL=57.4
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=10
UAX=1.0 WDN=-l.0 NAX=1500
XUL=-5.4 YUL=0.0 ZUL=77.4
XLR=5.4 YLR=0.0 ZLR=57.4 END
TTL='X-Z PLOT OF BOTTOM BASKET - CENTER FUEL ELEMENT ROW
SCR=YES PIC=MAT LPI=10
UAX=l. 0 WDN=-I.0 NAX=l500
XUL=-17.0 YUL=0.0 ZUL=l01.1
XLR=17.0 YLR=0.0 ZLR=26.7 END
TTL='Y-Z (X=0) PLOT OF BOTTOM BASKET
SCR=YES PIC=MAT LPI=10
VAX=l.0 WDN=-I.0 NAX=1500
XUL=0.0 YUL=-17.0 ZUL=101.1
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=10
UAX=1.0 WDN=-I.0 NAX=1500
XUL=-17.0 YUL=9.3 ZUL=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
UAX=1.0 WDN=-1.0 NAX=1500
XUL=-17.0 YUL=0.0 ZUL=474.4
XLR=27.0 YLR=0.0 ZLR=25.7 END
TTL='X-Z PLOT OF CASK
SCR=YES PIC=MAT LPI=5
UAX=1. 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
END PLOT
END DATA

SECONDARY MODULE 000008 HAS BEEN CALLED.

MODULE 000008 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 0.88 (SECONDS).

SECONDARY MODULE 000002 HAS BEEN CALLED.

MODULE 000002 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 4.28 (SECONDS).

SECONDARY MODULE 000009 HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 1748.06 (SECONDS).

MODULE CSAS25 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 1755.97 (SECONDS).

(0
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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

JOBNAME: SCALE-PC

DATE OF EXECUTION: 02/21/01

TIME OF EXECUTION: 17:18:10

S
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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 - 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

'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

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

13027 1.00 ATOM/MOLECULE
END

SC 820 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
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 PB STANDARD COMPOSITION
MX 5 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 11.3440 THEORETICAL DENSITY
NFL 1 NO. ELEMENTS
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END

SC AL
MX
VF
ROTH
NEL
ICP
TEMP

END

SC SS304
MX
VF
ROTH
NEL
ICP
TEMP

1 0/1 MIXTURE/COMPOUND
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 WT%
26304 69.500 WT%
28304 9.500 WT%

STANDARD COMPOSITION
7 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

STANDARD COMPOSITION
8 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 WT%
26304 69.500 WT%
28304 9.500 WT%

END

SC H20 STANDARD COMPOSITION
MX 9 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.0001 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

*- PROBLEM GEOMETRY***

CTP SYMMSLABCELL 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
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

kC International 6.6.8-100
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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\FT89FOS1 STANDARD COMPOSITION LIBRARY

82 G:\scale43\DATALIB\FT82F00l CROSS SECTION LIBRARY

11 D:\hjp\plateMin-thclaMin_fuellMinjhteleMinu SHORT CROSS SECTION LIBRARY

90 D:\hjp\plateMinthclaminfuellMinhteleMinu INPUT DATA DIRECT ACCESS **

STANDARD COMPOSITION LIBRARY DATA *

.. * UNIT NUMBER : 89

DATASET NAME : G:\scale43\DATALIB\FT89FOO1

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:\scale43\DATALIB\FT82FO*l

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 1

'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 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.

NAC International 6.6.8-101



NAC-LWT Cask SAR
Revision 38

BBBBBBBBBBBB 00000000000
BBBBBBBBEBEBB 0000000000000
BB BB 00 00
BB BB 00 00
BB BB 00 00
BEBBBBBBBBBB 00 00
BBBBBBBBBBBB 00 00
BB BB 00 00
BB BB 00 00
BB BB 00 00
BBBBBBBBBBBBB 0000000000000
BBBEBBBEBBE 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

SSSSSSSSSS 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 7777777777777
ill 777777777777
i111 77 77
i1 77
11 77
11 77
11 77
11 77
11 77
11 77

11111111 77
11111111 77

November 2007

N N NN
IMN NN
NNNN NN
NN NN NN

NN EN NN
NE EN NE

NM NN NN
NN WN NN
NN NN NN
NN NNNN
NN NNM
NN NN

AAAAAAAAA
AAAAAAAAAAA

AA A AA
AA AA
AA AA

AAAAAAAAAAAAA
AAA--AAAkAAAkAAA
AA AA
AA AA

AA AA
AA AA
AA AA

//

'I

'I
'I

I,
I/

//
I/

LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LLLLLLLLLLLLL
LLLLLLLLLLLLL

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

11
1ii

1ii11
11
1I
Ii
ii
ii
ii
ii

11ii1ii11
1iiiiiii

AAAAAAAAA MM MM TIIIIIIIIIII
AAAAAAAAAAA MMM NMM lIlllIllll1

AA AA MMMM MMMM. II
AA AA NENMM MM MM II
AA AA MM MM MM MM II
AAAAAAAAAAAAA MM MNMM MM II
AAAAAAAAAAAAA MM M MM II
AA AA MM MM II
AA AA MM EM II
AA AA MM EM II
AA AA MM MM IIIIIIIIIIII
A AA MM M IIIIIIIIIIII

EEEEEEEEEEE PPPPPPPPpppp
EEEEESSEEEEE PPPPPPPPPPPPP
EE pp pp
EE PP pp
EE PP pp
EEEEEEEEE ------ ppppppppppppp
EEEEEEEEE ------ PPPPPPPPPPPP
EE pp
EE pp
EE pp
EEEEEEEEEEEEE PP
EEEEEEEEEEEEE pp

11 // 0000000
111 // 000000000

1111 // 00 00
11 // 00 00
11 // 00 00
21 1/ 00 00
Ii // 00 00
ii I/ 00 00
ii // 00 00
ii // 00 00

11111111 // 000000000
11111111 // 0000000

88888888888 11
8888888888888 ill
88 88 1iii
88 88 11
88 88 11

88888888888 11
88888888888 11

88 88 11
88 88 11
88 88 11
8888888888888 11111111

88888888888 11111111

22222222222
2222222222222
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

I1
111
1i11
11
ii
Ii
ii
ii
ii
ii

11i1i111
iiiiiii1

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

C.

(jp
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SSSSSSSSSs
SSSSSSSSSSSS S
SS SS
SS
SS
SSSSSSSSSSSS

SSSSSSSSSSSS

SS
SS

SS SS
SSSSSSSSSSSSSSSSSSSSSSSS

CCCCCCCCCCCCCCCCCCCCCCCC
cc cc
cc
cc
cc
cc
cc
cc
cc cc
ccccccCC cCCcc
CCccccccccc

AAAAAAAAA LL EEEEEEEEEEEEE
AAAAAAAAAAA LL EEEEEEEEEEEE

AA AA LL EE
AA AA LL EE
AA AA LL EE
AAAAAAAAAAAAA LL EEEEEEEEE
AAAAAAAAAAAAA LL EEEEEEEEE
AA AA LL EE
AA AA LL EE
AA AA LL EE
AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE
AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE

PPPPPPPpPPPP CCCCCCCCCCC
PPPPPPPPPPPPP CCCCCCCCCCCCC
Pp pp cc cc
pp pP CC
pp pp cc
PPPPPPPPPPPPP cc
PPPPPPPPPPPP cc
ýpp cc
Pp cc
pp cc cc
pp CCccccccccccc
pp 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: 17:18:12
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-1Q ARRAY HAS

00 ARRAY HAS

1Q ARRAY HAS

2Q ARRAY HAS

1 ENTRIES.

4 ENTRIES.

6 ENTRIES.

2 ENTRIES.

(j

C,o•
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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

IZM--NUMBER OF ZONES OR MATERIAL REGIONS

MS--MIXING TABLE LENGTH

IBL--SHIELDED CROSS SECTION EDIT OPTION (0/1--NO/YES)

IBR--BONDARENRO FACTOR EDIT OPTION (0/1--NO/YES)

1

9

21

0

0

ISSOPT--DANCOFF FACTOR OPTION 0

CONVERGENCE CRITERION 1.000OOE-03

GEOMETRY CORRECTION FACTOR FOR WIGNER RATIONAL APPROXIMATION 1.000E+00

3Q ARRAY HAS 21 ENTRIES.

4Q ARRAY HAR

5Q ARRAY HAS

6Q ARRAY HAS

21 ENTRIES.

21 ENTRIES.

9 ENTRIES.

7Q ARRAY HAS 9 ENTRIES.

8Q ARRAY HAS

9Q ARRAY HAS

10Q ARRAY HAS

9 ENTRIES.

9 ENTRIES.

21 ENTRIES.

11Q ARRAY HAS 9 ENTRIES.

M I X I

ENTRY
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

NG TABLE

MIXTURE ISOTOPE
1 92235
1 92238
1 13027
2 13027
7 13027
3 1001
4 1001
9 1001
3 8016
4 8016
9 8016
4 6012
5 82000
6 24304
8 24304
6 25055
8 25055
6 26304
8 26304
6 28304
8 28304

NUMBER DENSITY
1.31908E-03
8.31332E-05
4.00184E-02
6.03066E-02
6.03066E-02
6.68762E-02
5.98801E-02
6.68896E-06
3.34381E-02
2.45894E-02
3.34448E-06
1.07014E-02
3.29690E-02
1.74286E-02
1.74286E-02
1.73633E-03
1.73633E-03
5.93579E-02
5.93579E-02
7.72070E-03
7.72070E-03

NEW IDENTIFIER
1092235
1092238
1013027
2013027
7013027
3001001
4001001
9001001
3008016
4008016
9008016
4006012
5082000
6024304
8024304
6025055
8025055
6026304
8026304
6028304
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 6.500OOE-02 2.93000E+02 0.OOOOOE+00 0
3 3 4.90000E-01 2.93000E+02 0.OOOOOE+00 0
4 4 5.49000E÷00 2.93000E+02 0.OOOOOE+00 0
5 5 1.04900E.01 2.93000E+02 0.OOOOOE+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.OO00E+00 0
9 9 3.04900E+01 2.93000E+02 0.00000E+00 0

4087 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

COPY 1001 HYDROGEN

COPY 1001 HYDROGEN

COPY 1001 HYDROGEN

COPY 1001 HYDROGEN

COPY 6012 CARBON-12

COPY 8016 OXYGEN-16

COPY 8016 OXYGEN-16

COPY 8016 OXYGEN-16

COPY 8016 OXYGEN-16

COPY 13027 AL-27 1193 218

COPY 13027 AL-27 1193 218

COPY 13027 AL-27 1193 218

NAC International

FROM LOG 11 TO LOG 18 BONDARENKO TRIGGER 0

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 18

FROM LOG 18 TO LOG 1

FROM LOG 18 TO LOG 1

FROM LOG 18 TO LOG 1

O FROM LOG 11 TO LOG 18

O FROM LOG 18 TO LOG I

" FROM LOG 18 TO LOG 1

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
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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 0 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

MANGANESE-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

URANIUM-235 FROM LOG 11 TO LOG 1

URANIUM-238 FROM LOG 11 TO LOG 1

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

BONDARE•KO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

K

(0

I,
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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/THRM1002
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
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

Ai-27 1193 218 GP 040375(5)
AL-27 1193 218 GP 040375(5)
AL-27 1193 218 GP 040375(S)
CR 1191 WT SS-304(1/EST) P-3 293K SP=594(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(1/EST) P-3 293K SP=5+4(42375),
FE 1192 WT SS-304(1/EST) P-3 293K SP=544(42375)1
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/B-IV MAT 1262

08/12/94

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
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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SSSSSSSSSS
SSSSSSSSSSSS
SS SS
SS
SS
SSSS8SSSSSSSS

SSS8SSSSSSSSS
SS
SS

SS SS
SSSSSSSSSSSSS

SSS.ISSSSSSS

0000000
00000000050 5 0

50 5 00505 00555

000000000

000 0 000

00 00

5000O00005
0000000

11
111

1111
11
11
11
11
11
11

11111
11111111

NN NN IIIIIIIIIIII TTTTTTTTTTlT
NNN NN TIIIIIIIIIII TTrTTTTT'TT
NNNN NN II TT
NN NN NN II Tr
NN NN NN II TT
NN NN MN TI TT
NN NN NN II TT
NN NN NN II TT
NNT NN NN II TT
NN NNNN II TT
NN NNN IIIIIIIIIIII TT
NN SNN TIllITIIITT 'TT

CCCCCCCCCCC AAAAAAAAA LL
CCCCCCCCCCCCC AAAAAAAAAAA LL
CC CC AA AA LL
CC AA AA LL
CC AA AA LL
CC AAAAAAAAAAAAA LL
CC AAAAAAAAAAAAA LL
CC AA AA LL
CC AA AA LL
CC CC AA AA LL
CCCCCCCCCCCCC AA AA LLLLLLLLLLLLl

CCCCCCCCCCC AA AA LLLLLLLLLLLLL

22222222222 // 22222222222
2222222222222 // 2222222222222
22 22 // 22 22

22 // 22
22 // 22

22 // 22
22 // 22

22 // 22
22 // 22

22 // 22
2222222222222 // 2222222222222
2222222222222 // 2222222222222

7777777777777 11
777777777777 ill
77 77 i11i

77 11
77 1i

77 1i
77 11

77 :i
77 1:.

77 11
77 1iiii11i
77 iiiiiiii

AAAAAAAAA
AA•AAAAAAAAA

AA AA
AA AA
AA AA
AAAAAAAAAAAAA
AAAAAAAAAAAAA
AA AA
AA AA
AA AA
AA AA
AA AA

EEEEEEEEEEEEE
EEEEEEEEEEEEE
EE
EE
EE
EEEEEEEEE
EEEEEEEEE
EE
EE
EE
EEEEEEEEEEEEE
EEEEEEEEEEEEE

ii
ii1

111i
Ii
ii
11
ii
11
11
11

11111111.

88888888888
8888888888888
88 88
88 88
88 88

88888888888
88888888888

88 88
88 88
88 88
8888888888888

88888888888

WW WW LL
WW W LL

SN LL
WW WW LL
WW WW LL
WW W WE LL
WW WWW WW LL
WW WW WW WW LL
SN WE WW WW LL

wWE WW LL
WEE WWW LLLLLLLLLLLLL
WW WW LLLLLLLLLLLLL

pppppppppppp
ppppppppppppp
pp pp
pp pp
pp pp

----------- ppppppppppppp
---- ------- pppppppppppp

pp
pp
pp
pp -

pp

I 05000050
II 000000000

II 00 00
II 00 00

II 00 00
/1 00 00

/1 00 00
/100 00

II00 00
/100 00

II 5000000500
II 0000000

PP 1P
PP 11

PP1111
PPPPPPPPPP

*PPP1P1 P
11
11

* 1
pp 11

* 1

1/1100100
// 11100000

CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCCCCCCCCCC

CCCCCCCCCCC

II
11i

1111
ii
1i
1I
ii
ii
11
ii

1111i11i
iiiiiiii

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

AS

to
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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

AAAAAAAAA LL EEEEEEEEEEEEE
AAAAAAAAAAA LL EEEEEEEEEEEEE

AA AA LL EE
AA AA LL EE
AA AA LL EE
AAAAAAAAAAAAA LL EEEEEEEEE
AAAAAAAAAAAAA LL EEEEEEEEE
AA AA LL EE
AA AA LL EE
AA AA LL EE
AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE
AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE

PPPPPPPpPPPP CCCCCCCCCCC
PPPPPPPPPPPPP CCCCCCCCCCCCC
pp pp CC CC
PP pp Cc
pp pp ccPpPP pPPp CC
PPPPpPPPPPpp CC

--------- PPPPPPPPPPPP cc
pp cc
pp cc
pp CC CC
PP ccccccccccccc
Pp ccccccccccc

PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000002

CREATION DATE: 09/28/95

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 1 ENTRIES.

SQ ARRAY HAS 9 ENTRIES.

IQ 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 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 19
NUMBER OF GAM1A 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/THRMI
2 HYDROGEN ENDF/B-IV MAT 1269/THRMI
3 HYDROGEN ENDF/B-IV MAT 1269/THRM1
4 CARBON-12 ENDF/B-IV MAT 1274/THRMI
5 OXYGEN-_16 ENDF/B-IV MAT 1276
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(1/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(1/EST) P-3 293K SP=5+4
18 NI 1190 WT 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/THRMI002

HYDROGEN ENDF/B-IV MAT 1269/THRM1002

HYDROGEN ENDF/B-IV MAT 1269/THRM1002

CARBON-12 ENDF/B-IV MAT 1274/THRMI065

OXYGEl-I6 ENDF/B-IV MAT 1276

OXYGEN-16 ENDF/B-IV MAT 1276

OXYGEN-I6 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 LBAR IS

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) 54.466

002 UPDATED 08/12/94 3001001
002 UPDATED 08/12/94 4001001
002 UPDATED 08/12/94 9001001
065 UPDATED 08/12/94 4006012

UPDATED 08/12/94 3008016
UPDATED 08/12/94 4008016
UPDATED 08/12/94 9008016
UPDATED 08/12/94 1013027
UPDATED 08/12/94 2013027
UPDATED 08/12/94 7013027

(42375)' UPDATED 08/12/94 6024304
(42375)' UPDATED 08/12/94 8024304

UPDATED 08/12/94 6025055
UPDATED 08/12/94 8025055.

(42375)' UPDATED 08/12/94 6026304
(42375)' UPDATED 08/12/94 8026304
(42375)' UPDATED 08/12/94 6028304
(42375)' UPDATED 08/12/94 8028304

UPDATED 08/12/94 5082000
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 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 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=

0.0000E+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

TEMPERATURE(KELVIN) = 293.000
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POTENTIAL SCATTER SIGMA = 2.590 LUMPED NUC

SPIN FACTOR (G) 14.448 LUMP DIMEN

INNER RADIUS = 0.0000000E+00 DANCOFF CO

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

LEAR DENSITY = 1.7363295E-03

SION (A-BAR)

RRECTION (C)

= 0.0000000E+00

= 0.0000000E+00

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=1.00000

GROUP RES ABS
8 -5.518788E-04
9 -2.797993E-03

10 -3.291452E-01
11 -2.680562E+00

EXCESS RESONANCE INTEGRALS

RES FISS RES SCAT
0.000000E+00 -3.944190E-01
).OOOOOOE+00 -2.293471E+00
0.000000E+00 -3.820862E+01
).000000E+00 -1.159996E+02

RESOLVED

ABSORPTION 3.33719E+00
FISSION 0.OOOOOE+00

MANGANESS-55 ENDF/B-IV MAT 1197

GEOMETRY lAS BEEN SET TO HOMOGENEOUS AS LBAR IS 0.0000

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 54.466 TEMP

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

UPDATED 08/12/94 8025055 TEMPERATURE= 293.00

ERATURE(KELVIN) = 293.000

POTENTIAL SCATTER SIGMA = 2.590 LUMPED NUCLEAR DENSITY = 1.7363295E-03

SPIN FACTOR (G) 14.448 LUMP DIMENSION (A-BAR) = 0.OOOOOOE+00

INNER RADIUS = 0.OOOOOOE+00 DANCOFF CORRECTION (C) = 0.OOOOOOE+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=1.00000

GROUP RES ABS RES FISS RES SCAT
8 -5.518788E-04 0.000000E400 -3.944190E-01
9 -2.797993E-03 0.OOOOOOE+00 -2.293471E+00

10 -3.291452E-01 0.OOOOOOE+00 -3.820862E+01
1i -2.680562E+00 0.OOOOO0E+00 -1.159996E+02

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 3.33719E+00
FISSION 0.OOOOOE+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

URANIUM-235 ENDF/B-IV MAT 1261

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 233.025

POTENTIAL SCATTER SIGMA = 11.500

SPIN FACTOR (G) = 15171.100

INNER RADIUS = 0.OOOOOOOE+00

PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 6026304 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TENPERATURE=

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=

UPDATED 08/12/94 1092235 TEMPERATURE=

293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00

TEMPERATURE(KELVIN)

LUMPED NUCLEAR DENSITY

LUMP DIMENSION (A-BAR)

DANCOFF CORRECTION (C)

= 293.000

= 1.3190822E-03

= 6.4999998E-02

= 1.5211706E-01

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-i 26.982 SIGMA(PER ABSORBER ATOM)= 4.0850834E+01
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MODERATOR-1 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 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
12 -1.712865E+00 -1.053512E+00 -4.421081E-02
13 -5.191924E+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) = 293.000

POTENTIAL SCATTER SIGMA = 10.599 LUMPED NUCLEAR DENSITY = 8.3133229E

SPIN FACTOR (G) = 656.527 LUMP DIMENSION (A-BAR) = 6.49999988

INNER RADIUS = 0.OOOOOOOE+00 DANCOFF CORRECTION (C) = 1.5211706E

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-i 26.982 SIGMA(PER ABSORBER ATOM)= 6.4818372E+02

MODERATOR-1 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-SHIELDING=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-08 -5.099698E-02
11 -3.303697E-01 0.0000000+00 -1.054719E+00
12 -3.107242E+00 0.000000E+00 -3.725560E+00
13 -3.585465E+00 0.500000E+00 -1.189779E+00
14 -6.584399E+00 0.000000E+00 -3.875874E-01
15 -4.155954E-09 0.000000E+00 3.752471E-09

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.57082E+02
FISSION 5.33631E-04

IMPERATURE= 293.00

E-05

E-02

E-01

(

IS

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00
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THIS XSORN WOBRKING TAPE WAS CREATED 02/21/01 AT 17:18:13
THE TITLE OP THE PARENT CASE IS AS FOLLOWS
SCALE 4.*2 - 27 GROUP NEUTRON GROUP LIBRARY

BASED ON ENOF-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/THRM1002
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
HYDROGEN ENDF/B-IV MAT 1269/THRMI002
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)
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
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/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

NAC International
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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 cCCCCCccCCCC

SSSSSSSSSSS CCCCCCCCCCC
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PPPPPPPPPPPP CCCCCCCCCCCCC
Pp PP cc cc
PP pp cc
pp pp cc
PPPPPPPPPPPPP cc
PPPPPPPPPPPP cc
pp cc
PP CC

pp CCcc ccC

PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000009

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: 17:18:17
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NUMERIC pARAMETERS

TEE MAXIMUM PROBLEM TIME (MIN) 90.00

TEA TIME PER GENERATION (MIN) 5.00

*** GEM 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 1-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

*TA DEFAULT VALUE OF WEIGHT AVERAGE 0.5000

WTH WEIGHT HIGH FOR SPLITTING 3.0000

** NWTL 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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* * * • * * * * L O G IC A L PA R A M E T E R S * * *

*** RUN EXECUTE PROBLEM AFTER CHECKING DATA

*** FLX COMPUTE FLUX

SMU COMPUTE AVG UNIT SELF-MULTIPLICATION

*** MKU COMPUTE MATRIX K-EFF BY UNIT NUMBER

* - CKU COMPUTE COFACTOR K-EFF BY UNIT NUMBER

*** FMU PRINT FISS PROD MATRIX BY UNIT NUMBER

* M** WK COMPUTE MATRIX K-EFF BY HOLE NUMBER

*** CK COMPUTE COFACTOR K-EFF BY HOLE NUMBER

*** PMH PRINT PISS PROD MATRIX BY HOLE NUMBER

** HHL COLLECT MATRIX BY HIGHEST HOLE LEVEL

*** AMX PRINT ALL MIXED CROSS SECTIONS

* XS1 PRINT 1-D MIXTURE X-SECTIONS

XS2 PRINT 2-D MIXTURE X-SECTIONS

*** XAP PRINT MIXTURE ANGLES & PROBABILITIES

-** PKI PRINT FISSION SPECTRUM

PID 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 NU-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 ***

MIA COMPUTE MATRIX K-EFF BY ARRAY NUMBER NO *-*

CKA COMPUTE COFACTOR E-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 ASS. 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 *****

NAC International 6.6.8-117



NAC-LWT Cask SAR
Revision 38

November 2007

UNIT
NUMBER

XSC 14

ALB 79

WTS 80

SKT 16

BIN 95

RST 95

LIB 4

8

9

10

DATA SET NAME

D: \hjp\plateMinrthclal4in_fuellMin_hteleMin_u

G:\scale43\DATALIBEFT79F001

G:\scale43\DATALIBEFT80F001

UNKNOWN

D:\hjp\plateMinthClaMin_fuellMinhteleMinu

D: \hjp\plateMinthclaMinfuellMinfhteleMil_u

D:\hjp\plateMin-thclaMin_fuellMinhteleMinrju

D:\hjp\plateMinthclaMin_fuellMin_hteleMin~u

UNKNOWN

UNKNOWN

VOLUME
NAME 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 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
4001001

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
9001001

08/12/94
9008016

08/12/94

1
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

NUCLIDE TITLE
AL-27 1193 218 Gp 040375(5)

URANIUM-235 ENDF/B-IV MAT 1261

URANIUM-238 ENDF/B-IV MAT 1262

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

6.03066E-02 1.00000E+00 13027 26.9818

3 DENSITY(G/CC) = 0.99977
ATOM-DENS. WGT. FRAC. ZA AWT

6.68762E-02 1.11927E-01 1001 1.0077

3.34381E-02 8.88074E-01 8016 15.9904

4 DENSITY(G/CC) = 0.96635
ATOM-DENS. WGT. FRAC. ZA AWT

5.98801E-02 1.03684E-01 1001 1.0077

1.07014E-02 2.20668E-01 6000 12.0001

2.45894E-02 6.75649E-01 8016 15.9904

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

3.29690E-02 1.00000+E00 82000 207.2100

6 DSNSITY(G/CC) = 7.9200
ATOM-DENS. WGT. FRAC. ZA AWT

1.74286E-02 1.90000E-01 24000 51.9957

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/THRM1002

CARBON-12 ENDF/B-IV MAT 1274/THRMI065

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)1

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)

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

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

1.73633E-03

5.93579E-02

7.72070E-03

1.99999E-02 25055

6.95000E-01 26000

9.50001E-02 28000

54.9379

55.8447

58.6872

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

6.03066E-02 1.00000E00 13027 26.9818

8
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) = 7.9200
WGT. FRAC. ZA AWT

1.90000E-01 24000 51.9957

1.99999E-02 25055 54.9379

6.95000E-01 26000 55.8447

9.50001E-02 28000 58.6872

DENSITY)G/CC)
WGT. FRAC.

1.11927E-01

8.88074E-01

= 0.99997E-04
ZA AWT

1001 1.0077

8016 15.9904

3001001
4001001
9001001
4006012
3008016
4008016
9008016
1013027
2013027
7013027
6024304
8024304
6025055
8025055
6026304
8026304
6028304
8028304
5082000
1092235
1092238

HYDROGEN ENDF/B-IV MAT 1269/THRM1002
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
CARBON-12 ENDF/B-IV MAT 1274/THRM1065
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-16 ENDF/B-IV MAT 1276
OXYGEN-26 ENDF/B-TV 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
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/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 FOR MIXTURE 3 WERE CORRECTED FOR BAD MOMENTS.

1 TRANSFERS FOR MIXTURE 4 WERE CORRECTED FOR BAD MOMENTS.

1 TRANSFERS FOR MIXTURE 9 WERE CORRECTED FOR BAD MOMENTS.

0 IO'S WERE USED 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 ......

1'

/

II

NAC International 6.6.8-120
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*** ****ADDITIONAL INFORMATION*

-* NUMBER OF ENERGY GROUPS 27

NO. OF FISSION SPECTRUM SOURCE GROUP 1

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 56

* NUMBER OF GEOMETRY REGIONS USED 56

* LARGEST GEOMETRY UNIT NUMBER 15

*** LARGEST ARRAY NUMBER 1

*** +X BOUNDARY CONDITION MIRROR

* +Y BOUNDARY CONDITION MIRROR

* +Z BOUNDARY CONDITION MIRROR

USE LATTICE GEOMETRY

GLOBAL ARRAY NUMBER

NUMBER 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

MAXIMUM HOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAXIMUM ARRAY NESTING LEVEL

DIR.

DIR.

DIR.

YES ***

1**

YES ***

YES *

75

NO *

1

MIRROR ***

MIRROR

MIRROR **

-X BOUNDARY CONDITION

-Y BOUNDARY CONDITION

-Z BOUNDARY CONDITION

NAC International 6.6.8-121
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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 ***
*** 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 ........

C,

(.
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MEDIA BIAS
NUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT

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

3

2

1

2

3

2

1

2

3

2

1

2

3

2

1

2

1 RADIUS =

1 RADIUS =

1 RADIUS =

1 RADIUS =

1 RADIUS =

1 RADIUS =

1 RADIUS =

1 RADIUS =

I RADIUS =

1 RADIUS =

1 RADIUS =

1 RADIUS =

1 RADIUS =

I RADIUS =

1 RADIUS =

I 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

4.6599

+Z =

+Z =

+Z =

+Z

+Z =

+Z =

+Z =

+Z =

+Z =

+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

58.750

-I = 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

-Z = 0.00000

-Z = 0.00000

-Z = 0.00000

-Z = 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

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

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

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y 0.00000

Y 0.00000
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MEDIA BIAS
NUM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

(j*
UNIT 2

AXIAL CLAD SECTIONS

1 CYLINDER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CYLINDER

8 CYLINDER

TUBE 1 LOOSE

3 1 RADIUS = 3.0300

2 1 RADIUS = 3.1600

+Z = 1.3750 -Z = 0.00000 CENTERLINE IS AT

+Z = 1.3750 -Z = 0.00000 CENTERLINE IS AT

3

2

3

2

1

1

1

1

RADIUS

RADIUS

RADIUS

RADIUS

3.5300

3.6600

4.0300

4.1600

+Z

+Z

+Z

+Z

1.3750

1.3750

1.3750

1.3750

-Z = 0.00000

-Z = 0.00000

-Z = 0.00000

-Z = 0.00000

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 = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

3 1 RADIUS = 4.5300

2 1 RADIUS = 4.6599

+Z = 1.3750 -Z = 0.00000 CENTERLINE IS AT X = 0.00000

+Z = 1.3750 -Z = 0.00000 CENTERLINE IS AT X = 0.00000

UNIT 3 -----

FUEL ELEMENT TUBE 1

1 CYLINDER 3 1 RADIUS = 4.6600

HOLE NUMBER 1 AT X = 0.00000

HOLE NUMBER 2 AT X = 0.00000

HOLE NUMBER 3 AT X = 0.00000

+Z = 61.500 -Z = 0.00000 CENTERLINE IS AT X = 0.00000

Y = 0.00000 Z = 0.00000 IS UNIT NUMBER 2

Y = 0.00000

Y = 0.00000 Z = 1.3750 IS UNIT NUMBER

Y = 0.00000 Z = 60.125 IS UNIT NUMBER

1

2

UNIT 4 -----

BASKET FUEL TUBE - FUEL DOWN RADIAL CENTERED

1 CYLINDER 3 1 RADIUS = 5.0927 +Z =

HOLE NUMBER 4 AT X = 0.000000 Y =

2 CYLINDER 2 1 RADIUS = 5.3974 +Z =

73.177

0.00000

73.177

-Z = 0.00000

Z = 0.00000

-Z = 0.00000

CENTERLINE IS AT

IS UNIT NUMBER

CENTERLINE IS AT

X = 0.00000

3

X = 0.00000

Y = 0.00000

Y = 0.00000

UNIT 5

BASKET FUEL TUBE - FUEL UP RADIAL CENTERED

1 CYLINDER 3 1 RADIUS = 5.0927 +Z = 73.177 -Z = 0.00000 CENTERLINE IS AT X = 0.00000

HOLE NUMBER 5 AT X = 0.00000

2 CYLINDER 2 1 RADIUS = 5.3974

NAC International

Y = 0.00000 Z = 11.677 IS UNIT NUMBER 3

+Z = 73.177 -Z = 0.00000 CENTERLINE IS AT X = 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 6

BASKET BOTTOM PLATE HOLE

1 CYLINDER 3 1 RADIUS = 1.2700

BASKET BOTTOM PLATE

1 CYLINDER 6 1 RADIUS = 16.847

HOLE NUMBER 6 AT X = 0.00000

HOLE NUMBER 7 AT X = 10.795

+Z = 1.2698 -Z = 0.00000 CENTERLINE IS AT X = 0.00000 Y = 0.00000

----- UNIT 7

+Z = 1.2698 -Z = 0.00000 CENTERLINE IS AT X = 0.00000

Y = 0.00000 Z = 0.00000 IS UNIT NUMBER 6

Y = 0.00000

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

8

9

10

AT X = 5.3975

AT X = -5.3975

AT X = -10.795

Y = 0.00000 Z = 0.00000

Y = 9.3487 Z = 0.00000

Y = 9.3487 Z = 0.00000

Y = 0.00000 Z = 0.00000

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

6

6

6

6

HOLE NUMBER 11 AT X = -5.3975

HOLE NUMBER 12 AT X = 5.3975

Y = -9.3487 Z = 0.00000 IS UNIT NUMBER 6

Y = -9.3487 Z = 0.00000 IS UNIT NUMBER 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 6.6.8-125
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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

[4 AT X = 10.795

[5 AT X = 4.9493

L6 AT X = 4.6024

[7 AT X = 5.2354

[8 AT X = 5.3975

L9 AT X = 0.00000

W0 AT X =-0.63300

U AT X = 0.63300

?2 AT X = -5.3975

23 AT X = -4.9493

24 AT X = -5.2354

!5 AT X = -4.6024

26 AT X = -10;795

?7 AT X = -4.9493

28 AT X = -4.6024

!9 AT X = -5.2354

W AT X = -5.3975

U3 AT X = 0.00000

12 AT X = 0.63300

Q3 AT X =-0.63300

34 AT X = 5.3975

35 AT X = 4.9493

16 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 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 CENTERLINE IS AT X = 0.00000

-Z = 0.00000 CENTERLINE IS AT X = 0.00000

Y = 0.00000

(~p
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 4

HOLE NUMBER 4

HOLE NUMBER 4

HOLE NUMBER 4

HOLE NUMBER 4

HOLE NUMBER 4

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER 5

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER E

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

.3 AT X = 5.3975

.4 AT X = 0.00000

.5 AT X =-0.63300

.6 AT X = 0.63300

.7 AT X = -5.3975

.8 AT X = -4.9493

.9 AT X = -5.2354

50 AT X = -4.6024

i1 AT X = -10.795

i2 AT X = -4.9493

i3 AT X = -4.6024

i4 AT X = -5.2354

i5 AT X = -5.3975

i6 AT X = 0.00000

i7 AT X = 0.63300

i8 AT X =-0.63300

i9 AT X = 5.3975

;0 AT X = 4.9493

L1 AT X = 5.2354

i2 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 Y = 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 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 CENTERLINE IS AT X = 0.00000 Y = 0.00000

-Z = 73.177 -Z = 0.00000 CENTERLINE IS AT X = 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 3 1 RADIUS = 16.986

HOLE NUMBER 63 AT X = 0.00000

HOLE NUMBER 64 AT X = 0.00000

HOLE NUMBER 65 AT X = 0.00000

HOLE NUMBER 66 AT X = 0.00000

HOLE NUMBER 67 AT X = 0.00000

HOLE NUMBER 68 AT X = 0.00000

HOLE NUMBER 69 AT X = 0.00000

HOLE NUMBER 70 AT X = 0.00000

HOLE NUMBER 71 AT X = 0.00000

HOLE NUMBER 72 AT X = 0.00000

HOLE NUMBER 73 AT X = 0.00000

HOLE NUMBER 74 AT X = 0.00000

+Z

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

= 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 CENTERLINE IS AT X = 0.00000

1.00000E-04 IS UNIT NUMBER 7

Y ý 0.00000

1.2700

74.448

7S.717

148.89

150.16

223.34

224.61

297.79

299.06

372.24

373.S1

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

10

7

9

7

10

7

9

7

10

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

7 CUBOID 9 1 +X

= 16.986

= 0.00000

= 18,910

= 33.465

= 36.519

= 49.219

= 49.818

= 49.818

+Z

Y

+Z

+Z

+Z

+Z

+Z

-x

= 446.68

= 0.00000

= 446.68

= 446.68

= 446.68

= 446.68

= 446.68

= ,49.818

-Z

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 = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

-Z = 0.00000 (~p

C,
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MEDIA BIAS
NUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT 13

LWT LID

1 CYLINDER

2 CYLINDER

3 CYLINDER

4 CUBOID

8

9

8

9

1

1

1

1

RADIUS =

RADIUS =

RADIUS =

+X=

36.519

49.818

49.818

49.818

+Z =

+Z =

+Z =

-X =

28.575

28.575

28.575

-49.818

-Z = 0.59940

-Z = 0.59940

-Z = 0.00000

+Y = 49.818

CENTERLINE IS

CENTERLINE IS

CENTERLINE IS

-Y = -49.818

AT X = 0.00000

AT X = 0.00000

AT X = 0.00000

+Z = 28.575 -Z =

0.00000

0.00000

0.00000

0.00000

UNIT 14

LWT BOTTOM WELDMENT

1 CYLINDER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CUBOID

5

8

9

8

9

1

1

1

1

RADIUS =

RADIUS =

RADIUS =

RADIUS =

+X =

26.353

36.519

49.818

49.818

49.818

+Z = 16.510

+Z = 26.071

+Z = 26.071

+Z = 26.670

-X = -49.818

-Z

-Z

-Z

-Z

+Y

= 8.8900

= 0.00000

= 0.00000

= 0.00000

= 49.818

CENTERLINE IS

CENTERLINE IS

CENTERLINE IS

CENTERLINE IS

-Y = -49.818

AT X = 0.00000

AT X = 0.00000

AT X = 0.00000

AT X = 0.00000

+Z = 26.670

y=

-Z=

0.00000

0.00000

0.00000

0.00000

0.00000

GLOBAL
----- UNIT 15 EXTERNAL TO LATTICE I

LWT CASK

1 ARRAY NUMEER +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 1 TO 1 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 1 TO 1 BOTTOM TO TOP

12
Z LAYER 3, X COLUMN I TO 1 LEFT TO RIGHT Y ROW 1 TO 1 BOTTOM TO TOP

13

K.
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VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

GEOMETRY CUMULA
REGION VOLUME VOLUUNIT REGION

1 1

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

2 1
2
3
4
5
6
7
8

.TIVE
ME

1
2
3
4
56
7

8
9

10
11
12
13
14
15
16

17
18
19
20
21
22
23
24

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
5.25153E+02 CM**3
4.85422E+01 CM**3
9.82551E+01 CM**3
4.97122E+01 CM**3
5.93444E+02 CM**3
5.45405E+01 CM*3
1.10252E+02 CM*3
5.55391E+01 CM**3

3.96586E+01 CM**3
3.47606E+00 CM**3
1.06925E+01 CM*3
4.03762E+00 CM**3
1.22908E+01 CM**3
4.59916E+00 CM**3
1.38891E+01 CM**3
5.15671E+00 CM**3

3 1 25 1.79337E-01 CM**3

4 1 26 1.76679E+03 CM**3
2 27 7.34815E+02 CM**3

5 1 28 1.76679E+03 CM*3
2 29 7.34815E+02 CM**3

6 1 30 6.43417E+00 CM**3

7 1 31 1.08713E+03 CM**3

8 1 32 2.30289E+01 CM**3

9 1 33 1.29829E+04 CM**3
2 34 3.59751E+03 CM *3
3 35 1.36994E+03 CM**3

10 1 36 1.29829E+04 CM**3

2 37 3.59751E+03 CM*3
3 38 1.36994E+03 CM**3

11 1 39 6.63421E+03 CM**3

12 1 40 0.50000E+00 CM**3
2 41 9.69190E+04 CM**3
3 42 1.06970E+06 CM**3
4 43 2.99966E+05 CM**3
5 44 1.52801E+06 CM-*3
6 45 8.33038E+04 CM**3
7 46 9.51639E+05 CM**3

13 1 47 1.17210E+05 CM**3
2 48 1.00916E+05 CM**3
3 49 4.67352E+03 CM**3
4 50 6.08776E+04 CM**3

14 1 51 1.66245E+04 CM**3
2 52 9.26041E+04 CM**3
3 53 9.40439E+04 CM**3
4 54 4.67353E+03 CM**3
5 55 5.68191E+04 CM**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

15 1 56 4.98288E+06 CM*3

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
3.19407E+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
4.31347E+01 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
9.38006E+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
6.52455E+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 C'*3
3.39950E+06 CN**3
3.48280E+06 CM**3
4.43444E+06 CM**3

1.17210E+05 CM**3
2.18126E+05 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 CM**3
2.64765E+05 CM**3

56 IS AN ARRAY PLACEMENT BOUNDARY REGION

4.98288E+06 CM**3

UNIT USES REGION MIXTURE TOTAL VOLUME

1 42 1
2
3
45
6
7
89

10
11
12
13
14
15
16

2 84 1
2
3
4
56
7
8

3
2
1
2
3
2
1
2
3
2
1
2
3
2
3
2

3
2
32
3
2
3
2

7.11692E+04
1.53492E+03
3.11897E+03
1.58405E+03
1.91882E+04
1.78686E+03
3.62285E+03
1.83598E+03
2.20564E+04
2.03877E+03
4.12672E+03
2.08791E+03
2.49247E+04
2.29070E+03
4.63060E+03
2.33264E+03

CM-*3
CM'*3CM**3
CM**3
CM'*3CM**3
CM'*3CM-*3
CM-*3
CM'*3CM"*3
CM-*3
CM- *3
CM-3CM-*3CM'*3

3.33133E+03 CM'*3
2.91989E+02 CM0*3
8.98172E+02 CM4*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
2

5 21 1
2

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 1

TOTAL
MIXTURE

1
2
3
5
6
7
8
9

7.53214E+00 CM'3

3.71026E+04 CM**3
1.54311E+04 CM**3

3.71026E+04 CM**3

1.54311E+04 CM'*3

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
4.10981E+03 CM**3

3.89488E+04 CM**3
1.07925E+04 CM**3
4.10981E+03 CMQ*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 CMW*3
8.33038E+04 CM**3
9.51639E+05 CM**3

1.17210E+05 CM**3
1.00916E+05 CM**3
4.67352E+03 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

4.98288E+06 CM**3

MASS(G)
3.62788E+04
1.29168E+05
3.10931E+05
1.23233E+07
5.16602E+04
6.50430E+04
5.53885E+06
2.79223E+02

MIXTURE VOLUMES
TOTAL VOLUME

1.54991E+04 CM**3
4.78047E+04 CM**3
3.11002E005 CM**3
1.08632E+06 CM**3
6.52275E+03 CM**3
2.40722E+04 CM-3
6.99350E+05 CM''3
2.79231E+06 CM**3

(0p
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 ........

........ 0.01100 MINUTES WERE USED PROCESSING DATA. ........

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE= 3.11048E-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= 1.68500E+01 +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.

A
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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 9.49538E-01 9.66667E-01 1.OOOOOE+00 0.00000E+00 O.00000E+00 O.00000E+00
2 9.17465E-01 9.90500E-01 1.OOOOOE+00 0.OOOOOE+00 0.OGOOOE+00 0.00000E+00
3 9.25396E-01 1.01433E+00 9.25396E-01 0.OOOOOE+00 0.00000E+00 0.00000E+00
4 9.74601E-01 1.03717E+00 9.49998E-01 2.46028E-02 0.00000E+00 0.OOOOOE+00
5 9.07974E-01 1.06100E+00 9.35990E-01 1.99497E-02 0.OOOOOE+00 0.00000E+00
6 9.58538E-01 1.08383E+00 9.41627E-01 1.51911E-02 0.00000E+00 0.00000E+00
7 9.45317E-01 1.10683E+00 9.42365E-01 1.17901E-02 0.OGOO0E+00 0.OOOOGE+00
8 9.27517E-01 1.13067E+00 9.39890E-01 9.93954E-03 0.G0000E+00 0.OOOOGE+00
9 9.71780E-01 1.15250E+00 9.44446E-01 9.55624E-03 0.00000E+00 0.OOOOOE+00

10 9.06022E-01 1.17633E+00 9.39643E-01 9.56871E-03 0.00000E+00 0.00000E+00
11 9.35873E-01 1.20117E+00 9.39224E-01 8.44920E-03 0.OOOOOE+00 0.00000E+00
12 9.12748E-01 1.22400E+00 9.36577E-01 8.00758E-03 0.00000E+00 0.OOOG0E+00
13 9.34845E-01 1.24783E+00 9.36419E-01 7.24484E-03 0.OOOOOE+00 0.00000E+00
14 9.15009E-01 1.27067E+00 9.34635E-01 6.85004E-03 0.OOOOOE+00 0.GGOOGE+00
15 9.62264E-01 1.29450E+00 9.36760E-01 6.64988E-03 0.00000E÷00 0.OOO0GE+00
16 9.41319E-01 1.31733E+00 9.37086E-01 6.16520E-03 0.00000E+00 0.00000E+00
17 9.05721E-01 1.34117E+00 9.34995E-01 6.10851E-03 0.00000E+00 0.00000E+00
18 9.35457E-01 1.36583E+00 9.35024E-01 5.71406E-03 0.00000E+00 0.OOOOOE+00
19 9.73335E-01 1.38883E+00 9.37277E-01 5.82133E-03 0.00000E+00 0.00000E+00
20 9.36168E-01 1.41250E+00 9.37216E-01 5.48875E-03 0.00000E+00 0.00000E+00
21 9.18860E-01 1.43733E+00 9.36250E-01 5.28096E-03 0.00000E+00 0.OOOOOE÷00
22 9.40510E-01 1.46100E+00 9.36463E-01 5.01448E-03 0.OOOOOE+00 0.00000E+00
23 9.45995E-01 1.48400E+00 9.36917E-01 4.79127E-03 0.00000E+00 0.00000E+00
24 9.49764E-01 1.50783E+00 9.37501E-01 4.60547E-03 0.00000E+00 0.00000E+00
25 9.13888E-01 1.53067E+00 9.36474E-01 4.51885E-03 0.00000E+00 0.00000E+00
26 9.37879E-01 1.55450E+00 9.36532E-01 4.32687E-03 0.00000E+00 0.00000E+00
27 9.80078E-01 1.57633E+00 9.38274E-01 4.500886E03 0.00000E+00 0.O0000E+00
28 8.93904E-01 1.60117E+00 9.36568E-01 4.64886E-03 0.00000E+00 0.00000E+00
29 9.35162E-01 1.62400E+00 9.36516E-01 4.47367E-03 0.OOOOE+00 0.00000E+00
30 9.07047E-01 1.64683E+00 9.35463E-01 4.43755E-03 0.00000E+00 0.OOOOOE+00
31 9.15548E-01 1.67067E+00 9.34776E-01 4.33652E-03 0.OOOOOE+00 0.00000E+00
32 9.11447E-01 1.69450E+00 9.33999E-01 4.26104E-03 0.00000E+00 0.OOOOOE+00
33 9.42132E-01 1.71833E+00 9.34261E-01 4.12963E-03 0.00000E+00 0.00000E+00
34 9.73521E-01 1.74033E+00 9.35488E-01 4.18249E-03 0.00000E+00 0.00000E+00
35 9.12017E-01 1.76400E+00 9.34777E-01 4.11569E-03 0.OOOOOE+00 0.00000E+00
36 9.48197E-01 1.78783E+00 9.35171E-01 4.01226E-03 0.00000E+00 0.00000E+00
37 9.47007E-01 1.81167E+00 9.35510E-01 3.91059E-03 0.00000E+00 0.OOOOOE+00
38 9.50145E-01 1.83450E+00 9.35916E-01 3.82209E-03 0.00000E+00 0.00000E+00
39 9.31024E-01 1.85833E+00 9.35784E-01 3.71971E-03 0.00000E+00 0.00000E+00
40 8.87928E-01 1.88300E+00 9.34525E-01 3.83328E-03 0.00000E+00 0.00000E+00
41 9.50054E-01 1.90683E+00 9.34923E-01 3.75487E-03 0.00000E+00 0.00000E+00
42 9.24555E-01 1.92983E+00 9.34664E-01 3.66896E-03 0.OOOOOE+00 0.00000E+00
43 9.51347E-01 1.95267E+00 9.35071E-01 3.60142E-03 0.OOOOOE+00 0.OOOOOE+00
44 9.12795E-01 1.97733E+00 9.34540E-01 3.55442E-03 0.00000E+00 0.00000E+00
45 9.30073E-01 2.00117E+00 9.34436E-01 3.47233E-03 0.00000E+00 0.00000E+00
46 9.45772E-01 2.02500E+00 9.34694E-01 3.40226E-03 0.00000E+00 0.OOOOOE+00
47 9.21591E-01 2.04783E+00 9.34403E-01 3.33852E-03 0.00000E+00 0.OOOOOE+00
48 9.44161E-01 2.07067E+00 9.34615E-01 3.27202E-03 0.00000E+00 0.00000E+00
49 9.44982E-01 2.09367E+00 9.34835E-01 3.20923E-03 0.00000E+00 0.00000E+00
50 9.45684E-01 2.11750E+00 9.35061E-01 3.14978E-03 0.00000E+00 0.00000E+00
51 9.57844E-01 2.14033E+00 9.35526E-01 3.11967E-03 0.00000E+00 0.00000E+00
52 9.32145E-01 2.16317E+00 9.35459E-01 3.05739E-03 0.00000E+00 0.00000E+00
53 1.00046E+00 2.18517E+00 9.36733E-01 3.25659E-03 0.00000E+00 0.00000E+00
54 9.76345E-01 2.20900E+00 9.37495E-01 3.28295E-03 0.00000E+00 0.00000E+00
55 9.33856E-01 2.23183E+00 9.37426E-01 3.22114E-03 0.00000E+00 0.00000E+00
56 9.18827E-01 2.25383E+00 9.37082E-01 3.17964E-03 0.00000E+00 0.00000E+00
57 9.33764E-01 2,27667E+00 9.37022E-01 3.12187E-03 0.00000E+00 0.00000E+00
58 9.506726-01 2.30050E+00 9.37265E-01 3.07529E-03 0.00000E+00 0.00000E+00
59 9.34552E-01 2.32433E+00 9.37218E-01 3.02123E-03 0.00000E+00 0.00000E+00
60 9.62475E-01 2.34817E+00 9.37653E-01 3.00046E-03 0.00000E+00 0.00000E+00
61 9.76074E-01 2.37200E+00 9.38304E-01 3.02020E-03 0.00000E+00 0.00000E+00
62 9.37632E-01 2,39383E+00 9.38293E-01 2.96946E-03 0.00000E+00 0.00000E+00
63 9.41751E-01 2,41683E+00 9.38350E-01 2.92092E-03 0.00000E+00 0.00000E+00
64 9.59089E-01 2,43867E+00 9.38684E-01 2.89283E-03 0.00000E+00 0.00000E+00
65 9.70014E-01 2,46250E+00 9.39182E-01 2.88965E-03 0.00000E+00 0.00000E+00
66 9.45509E-01 2,48550E+00 9.39281E-01 2.84586E-03 0.00000E+00 0.00000E+00
67 8.79076E-01 2.50917E+00 9.38354E-01 2.95087E-03 0.00000E+00 0.00000E+00
68 9.18401E-01 2.53217E+00 9.38052E-01 2.92150E-03 0.00000E+00 0.00000E+00
69 9.40542E-01 2.55600E+00 9.38089E-01 2.87781E-03 0.00000E+00 0.00000E+00
70 9.83618E-01 2.57783E+00 9.38759E-01 2.91316E-03 0.00000E+00 0.00000+E00
71 9.30024E-01 2.60167E+00 9.38632E-01 2.87342E-03 0.00000E+00 0.00000E+00
72 9.66689E-01 2,62450E+00 9.39033E-01 2.86029E-03 0.00000E+00 0.00000E+00
73 9.07280E-01 2.649336+00 9.38586E-01 2.85496E-03 0.00000E+00 0.00000E+00
74 9.27001E-01 2.67400E+00 9.38425E-01 2.81963E-03 0.00000E600 0.00000E+00
75 9.21773E-01 2.69683E+00 9.38197E-01 2.79007E-03 0.00000E+00 0.000006+00
76 9.45134E-01 2.71983E+00 9.38290E-01 2.75371E-03 0.00000E+00 0.00000E+00
77 9.50359E-01 2.74350E+00 9.38451E-01 2.72151E-03 0.00000E+00 0.00000E+00
78 9.26346E-01 2.76550E+00 9.38292E-01 2.69018E-03 0.00000E+00 0.00000E+00
79 9.65130E-01 2.78933E+00 9.38641E-01 2.67779E-03 0.00000E+00 0.00000E+00
80 9.06211E-01 2.81317E+00 9.38225E-01 2.67574E-03 0.00000E+00 0.00000E+00
81 9.64141E-01 2.83517E+00 9.38553E-01 2.66194E-03 0.00000E600 0.00000E+00
82 9.59074E-01 2.85900E+00 9.38809E-01 2.64094E-03 0.00000E+00 0.000006+00
83 9.28865E-01 2.88183E+00 9.38687E-01 2.61102E-03 0.00000E+00 0.00000E600
84 9.42305E-01 2.90567E+00 9.38731E-01 2.57936E-03 0.00000E+00 0.00000E+00
85 9.54830E-01 2.92933E+00 9.38925E-01 2.55547E-03 0.00000E+00 0.00000E+00
86 9.07779E-01 2.95233E+00 9.38554E-01 2.55194E-03 0.00000E+00 0.00000E+00
87 9.23838E-01 2.97700E+00 9.38381E-01 2.52767E-03 0.00000E+00 0.00000E+00
88 9.22466E-01 2.99900E+00 9.38196E-01 2.50496E-03 0.00000E+00 0.00000E+00
89 9.51520E-01 3.02283E+00 9.38349E-01 2.48073E-03 0.00000E+00 0.00000E+00
90 9.20859E-01 3.04567E+00 9.38150E-01 2.46042E-03 0.00000E+00 0.00000E+00
91 9.30163E-01 3.07033E+00 9.38060E-01 2.43427E-03 0.00000E+00 0.00000E+00
92 9.03638E-01 3.09417E+00 9.37678E-01 2.43727E-03 0.00000E+00 0.00000E+00
93 9.63904E-01 3.11700E+00 9.37966E-01 2.42750E-03 0.00000E+00 0.00000E+00
94 9.40290E-01 3.14000E+00 9.379916-01 2.40110E-03 0.00000E+00 0.00000E+00
95 9.67088E-01 3.16200E+00 9.38304E-01 2.39566E-03 0.00000E+00 0.00000E+00
96 9.28079E-01 3.18567E+00 9.38195E-01 2.37254E-03 0.00000+E00 0.00000E+00
97 9.16710E-01 3.20950E+00 9.37969E-01 2.35830E-03 0.00000E+00 0.00000E+00
98 9.04349E-01 3.23333E+00 9.37619E-01 2.35974E-03 0.00000E+00 0.00000E+00
99 9.45791E-01 3.25717E+00 9.37703E-01 2.336806-03 0.00000E+00 0.00000E+00

100 9.22640E-01 3.28100E+00 9.37550E-01 2.31793E-03 0.00000E+00 0.00000E+00
101 9.47696E-01 3.30383E+00 9.37652E-01 2.29669E-03 0.00000+E00 0.00000E+00
102 9.21694E-01 3.32667E+00 9.37493E-01 2.27920E-03 0.00000E+00 0.00000E+00
103 9.27957E-01 3.34967E+00 9.37398E-01 2.25850E-03 0.00000E+00 0.00000E+00
104 9.61926E-01 3.37333E+00 9.37639E-01 2.24914E-03 0.00000E+00 0.00000E+00
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9.38029E-01 3.39717E.00
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 3.86683E+00
9.42828E-01 3.88967E+00
9.25702E-01 3.91250E+00
9.27309E-01 3.93550E+00
9.37097E-01 3.95933E+00
9.27498E-01 3.98400E+00
9.58525E-01 4.00683E+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 4.24400E+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 4.547006+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
9.31285E-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
9.16883E-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
9.31129E-01 5.28750E+00
9.40526E-01 5.31233E+00
9.19446E-01 5.33600E+00
9.51800E-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 5.50000E+00
8.97593E-01 5.52367E+00
9.06624E-01 5.54667E+00
9.76595E-01 5.56950E+00
9.11062E-01 5.59233E+00
8.97753E-01 5.61617E+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
9.27192E-01 5.77817E+00
9.96263E-01 5.80117E+00
9.44437E-01 5.82483E+00
9.42144E-01 5.84783E+00
9.84103E-01 5.87167E+00
9.27594E-01 5.895336+00

9.37642E-01 2.22720E-03 0.00000E+00 0.0000OE+00
9.37871E-01 2.21749E-03 0.00000E+00 0.00000E+00
9.37673E-01 2.20517E-03 0.00000E+00 0.00000E+00
9.37409E-01 2.20016E-03 0.00000E+00 0.00000E+00
9.37145E-01 2.19544E-03 0.00000E+00 0.00000E+00
9.36641E-01 2.23258E-03 0.00000E+00 0.00000E+00
9.36967E-01 2.23580E-03 0.00000E+00 0.00000E+00
9.37024E-01 2.21614E-03 0.00000E+00 0.00000E+00
9.37044E-01 2.19617E-03 0.00000E+00 0.00000E+00
9.37451E-01 2.21431E-03 0.00000E+00 0.00000E+00
9.37517E-01 2.19562E-03 0.0000OE+00 0.00000E+00
9.37498E-01 2.17636E-03 0.00000E+00 0.00000E+00
9.37677E-01 2.16482E-03 0.00000E+00 0.00000E+00
9.37933E-01 2.16125E-03 0.00000E+00 0.00000E+00
9.38088E-01 2.14831E-03 0.00000E+00 0.00000E+00
9.37985E-01 2.13255E-03 0.00000E+00 0.00000E+00
9.38125E-01 2.11921E-03 0.00000E+00 0.00000E+00
9.38241E-01 2.10466E-03 0.00000E+00 0.00000E+00
9.38400E-01 2.09324E-03 0.00000E+00 0.00000E+00
9.38097E-01 2.09791E-03 0.00000E+00 0•00000E+00
9.37982E-01 2.08400E-03 0.00000E+00 0.00000E+00
9.38021E-01 2.06749E-03 0.00000E+00 0.00000E+00
9.37922E-01 2.05325E-03 0.00000.E00 0.00000E+00
9.37838E-01 2.03863E-03 0.00000E+00 0.00000E+00
9.37832E-01 2.02253E-03 0.00000E+00 0.00000E+00
9.37752E-01 2.00829E-03 0.00000E+00 0.00000E+00
9.37913E-01 1.99915E-03 0.00000E+00 0.00000E+00
9.38151E-01 1.99797E-03 0.00000E+00 0.00000E+00
9.38260E-01 1.98567E-03 0.00000E+00 0.00000E+00
9.38160E-01 1.97313E-03 0.00000E+00 0.00000E+00
9.37953E-01 1.96913E-03 0.00000E+00 0.00000E+00
9.37863E-01 1.95642E-03 0.00000E+00 0.00000E+00
9.37733E-01 1.94626E-03 0.00000E+00 0.00000E+00
9.37760E-01 1.93209E-03 0.00000E+00 0.00000E+00
9.37595E-01 1.92499E-03 0.00000E+00 0.00000E+00
9.37448E-01 1.91667E-03 0.00000E+00 0.00000E+00
9.37600E-01 1.90888E-03 0.00000E+00 0.00000E+00
9.37722E-01 1.89918E-03 0.00000E+00 0.00000E+00
9.37723E-01 1.88566E-03 0.00000E+00 0.00000E+00
9.37817E-01 1.87467E-03 0.00000E+00 0.00000E+00
9.37612E-01 1.87281E-03 0.00000E+00 0.00000E+00
9.37581E-01 1.86002E-03 0.00000E+00 0.00000E+00
9.37592E-01 1.84718E-03 0.00000E+00 0.00000E+00
9.37641E-01 1.83514E-03 0.00000E+00 0.00000E+00
9.37617E-01 1.82278E-03 0.00000E+00 0.00000E+00
9.37559E-01 1.81134E-03 0.00000E+00 0.00000E+00
9.37669E-01 1.80249E-03 0.00000E+00 0.00000E+00
9.37524E-01 1.79628E-03 0.00000E+00 0.00000E+00
9.37493E-01 1.78461E-03 0.00000E+00 0.00000E+00
9.37394E-01 1.77557E-03 0.00000E+00 0.00000E+00
9.37444E-01 1.76464E-03 0.00000E+00 0.00000E+00
9.37610E-01 1.76099E-03 0.00000E+00 0.00000E+00
9.37794E-01 1.75914E-03 0.00000E+00 0.00000E+00
9.37627E-01 1.75571E-03 0.00000E+00 0.00000E+00
9.37699E-01 1.74598E-03 0.00000E÷00 0.00000E+00
9.37696E-01 1.73490E-03 0.00000E+00 0.00000E+00
9.37627E-01 1.72536E-03 0.00000E+00 0.00000.E00
9.37700E-01 1.71611E-03 0.000006E00 0.00000E+00
9.37801E-01 1.70841E-03 0.00000E+00 0.00000E+00
9.37872E-01 1.69931E-03 0.00000E+00 0.00000E+00
9.37926E-01 1.68973E-03 0.00000.E00 0.00000E+00
9.38159E-01 1.69539E-03 0.00000E+00 0.00000E+00
9.38187E-01 1.68533E-03 0.00000E+00 0.00000E+00
9.38077E-01 1.67875E-03 0.00000E+00 0.00000E+00
9.38104E-01 1.66888E-03 0.00000E+00 0.00000E+00
9.38281E-01 1.66835E-03 0.00000E+00 0.00000E+00
9.38239E-01 1.65897E-03 0.00000E+00 0.00000E+00
9.38151E-01 1.65156E-03 0.00000E+00 0.00000E+00
9.38549E-01 1.68956E-03 0.00000E+00 0.00000E+00
9.38652E-01 1.68283E-03 0.00000E+00 0.00000E+00
9.38685E-01 1.67341E-03 0.00000E+00 0.00000E+00
9.38628E-01 1.66474E-03 0.00000E+00 0.00000E+00
9.38714E-01 1.65739E-03 0.00000E+00 0.00000E+00
9.38890E-01 1.65731E-03 0.00000+E00 0.00000E+00
9.39040E-01 1.65477E-03 0.00000E+00 0.00000E+00
9.39074E-01 1.64581E-03 0.00000E+00 0.00000E+00
9.38950E-01 1.64128E-03 0.00000E+00 0.00000E+00
9.38871E-01 1.63407E-03 0.00000E+00 0.00000E+00
9.39081E-01 1.63849E-03 0.00000E+00 0.00000E+00
9.39096E-01 1.62954E-03 0.00000E+00 0.00000E+00
9.39130E-01 1.62097E-03 0.00000E+00 0.00000E+00
9.39087E-01 1.61272E-03 0.00000E+00 0.00000E+00
9.39095E-01 1.60400E-03 0.00000E+00 0.00000E+00
9.38989E-01 1.59885E-03 0-00000E+00 0.00000E+00
9.39058E-01 1.59175E-03 0.00000E+00 0.00000E+00
9.38970E-01 1.58567E-03 0.00000E+00 0.00000E÷00
9.39117E-01 1.58406E-03 0.00000E+00 0.00000E+00
9.39240E-01 1.58053E-03 0.00000E+00 0.00000E+00
9.39228E-01 1.57228E-03 0.00000E+00 0.00000E+00
9.38855E-01 1.60796E-03 0.00000E+00 0.00000E+00
9.38846E-01 1.59963E-03 0.00000E+00 0.00000E+00
9.38634E-01 1.60551E-03 0.00000.E00 0.00000E+00
9.38469E-01 1.60567E-03 0.00000E+00 0.00000E+00
9.38664E-01 1.60925E-03 0.00000E+00 0.00000E+00
9.38524E-01 1.60718E-03 0.00000E+00 0.00000E+00
9.38318E-01 1.61225E-03 0.00000E+00 0.00000E+00
9.38315E-01 1.60413E-03 0.00000E+00 0.00000E+00
9.38585E-01 1.61882E-03 0.00000E+00 0.00000E+00
9.38739E-01 1.61807E-03 0.00000E+00 0.00000E+00
9.38779E-01 1.61053E-03 0.00000E+00 0.00000E+00
9.38707E-01 1.60419E-03 0.00000E+00 0.00000E+00
9.38848E-01 1.60258E-03 0.00000E+00 0.00000E+00
9.38791E-01 1.59576E-03 0.00000E+00 0.00000E+00
9.39070E-01 1.61231E-03 0.00000E+00 0.00000E+00
9.39096E-01 1.60472E-03 0.00000E+00 0.00000E+00
9.39111E-01 1.59705E-03 0.00000E+00 0.00000+E00
9.39326E-01 1.60390E-03 0.00000E+00 0.00000+E00
9.39270E-01 1.59722E-03 0.00000E+00 0.00000E+00 ~0
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213 9.47447E-01 5.91917E+00 9.39309E-01 1.59011E-03 0.00000E+00 0.00000E+00
214 9.50908E-01 5.94383E+00 9.39364E-01 1.58353E-03 0.00000E+00 0.00000E+00
215 9.58715E-01 5.96683E+00 9.39455E-01 1.57870E-03 0.00000E+00 0.00000E+00
216 9.24961E-01 5.99150E+00 9.39387E-01 1.57276E-03 0.00000E+00 0.00000E+00
217 9.19465E-01 6.01433E+00 9.39294E-01 1.56817E-03 0.00000E+00 0.00000E+00
218 9.71157E-01 6.03817E+00 9.39442E-01 1.56785E-03 0.00000E+00 0.00000E+00
219 9.76932E-01 6.06100E+00 9.39615E-01 1.57014E-03 0.00000E+00 0.00000E+00
220 9.13037E-01 6.08483E+00 9.39493E-01 1.56767E-03 0.00000E+00 0.00000E+00
221 9.41447E-01 6.10867E+00 9.39502E-01 1.56052E-03 0.00000E+00 0.00000E+00
222 9.23828E-01 6.13250E+00 9.39430E-01 1.55504E-03 0.00000E+00 0.00000E+00
223 8.88887E-01 6.15633E+00 9.39202E-01 1.56480E-03 0.00000E+00 0.00000E+00
224 9.14007E-01 6.18100E+00 9.39088E-01 1.56186E-03 0.00000E+00 0.00000E+00
225 9.32980E-01 6.20483E+00 9.39061E-01 1.55508E-03 0.00000E+00 0.00000E+00
226 9.81846E-01 6.22683E+00 9.39252E-01 1.55986E-03 0.00000E+00 0.00000E+00
227 9.68973E-01 6.24867E+00 9.39384E-01 1.55852E-03 0.00000E+00 0.00000E+00
228 8.94740E-01 6.27433E+00 9.39186E-01 1.56413E-03 0.00000E+00 0.00000E+00
229 9.18278E-01 6.29733E+00 9.39094E-01 1.55995E-03 0.00000E+00 0.00000E+00
230 9.44474E-01 6.32017E+00 9.39118E-01 1.55327E-03 0.00000E+00 0.00000E+00
231 9.73623E-01 6.34400E+00 9.39268E-01 1.55380E-03 0.00000E+00 0.00000E+00
232 9.32279E-01 6.36600E+00 9.39238E-01 1.54733E-03 0.00000E+00 0.00000E+00
233 9.49064E-01 6.38967E+00 9.39281E-01 1.54120E-03 0.00000E+00 0.00000E+00
234 9.92940E-01 6.41267E+00 9.39512E-01 1.55187E-03 0.00000E+00 0.00000E+00
235 9.29619E-01 6.43550E+00 9.39469E-01 1.54578E-03 0.00000+E00 0.00000E+00
236 9.30159E-01 6.45933E+00 9.39430E-01 1.53968E-03 0.00000E+00 0.00000E+00
237 8.90670E-01 6.48400E+00 9.39222E-01 1.54709E-03 0.00000E+00 0.00000E+00
238 9.61941E-01 6.50683E+00 9.39318E-01 1.54352E-03 0.00000E+00 0.00000E+00
239 9.84050E-01 6.52983E+00 9.39507E-01 1.54854E-03 0.00000E+00 0.00000E+00
240 9.18877E-01 6.55267E+00 9.39421E-01 1.54446E-03 0.00000E+00 0.00000E+00
241 9.90503E-01 6.57650E+00 9.39634E-01 1.55276E-03 0.00000E+00 0.00000E+00
242 9.16239E-01 6.59933E+00 9.39537E-01 1.54935E-03 0.00000E+00 0.00000E+00
243 9.17816E-01 6.62317E+00 9.39447E-01 1.54554E-03 0.00000.E00 0.00000E+00
244 9.08668E-01 6.64600E+00 9.39319E-01 1.54438E-03 0.00000E+00 0.00000E+00
245 9.68559E-01 6.66983E+00 9.39440E-01 1.54271E-03 0.00000E+00 0.00000E+00
246 9.51985E-01 6.69267E+00 9.39491E-01 1.53724E-03 0.00000E+00 0.00000E+00
247 9.54398E-01 6.71467E+00 9.39552E-01 1.53216E-03 0.00000E+00 0.00000E+00
248 9.23769E-01 6.738505+00 9.39488E-01 1.52727E-03 0.00000E+00 0.00000E+00
249 9.75270E-01 6.76050E+00 9.39633E-01 1.52795E-03 0.00000E+00 0.00000E+00
250 8.94501E-01 6.78433E+00 9.39451E-01 1.53262E-03 0.00000E+00 0.00000E+00
251 9.48733E-01 6.80800E+00 9.39488E-01 1.52691E-03 0.00000E+00 0.00000E+00
252 9.35980E-01 6.83100E+00 9.39474E-01 1.52085E-03 0.00000E+00 0.00000E+00
253 9.79347E-01 6.85483E+00 9.39633E-01 1.52309E-03 0.00000E+00 0.00000E+00
254 9.10337E-01 6.87850E+00 9.39517E-01 1.52148E-03 0.00000E+00 0.00000E+00
255 9.55501E-01 6.90150E+00 9.39580E-01 1.51677E-03 0.00000E+00 0.00000E+00
256 9.31794E-01 6.92517E+00 9.39549E-01 1.511105-03 0.00000E+00 0.00000E+00
257 9.50651E-01 6.94817E+00 9.39593E-01 1.50579E-03 0.00000E+00 0.00000E+00
258 9.65015E-01 6.97200E+00 9.39692E-01 1.50318E-03 0.00000E+00 0.00000E+00
259 9.34965E-01 6.99483E+00 9.39674E-01 1.49744E-03 0.00000E+00 0.00000E+00
260 9.30063E-01 7.01867E+00 9.39636E-01 1.49208E-03 0.00000E+00 0.00000E+00
261 9.63928E-01 7.04150E+00 9.39730E-01 1.48927E-03 0.00000E+00 0.00000E+00
262 9.10698E-01 7.06533E+00 9.39618E-01 1.48773E-03 0.00000E+00 0.00000E+00
263 9.55887E-01 7.08917E+00 9.39681E-01 1.48333E-03 0.00000E+00 0.00000E+00
264 9.53464E-01 7.11200E+00 9.39733E-01 1.47859E-03 0.00000E+00 0.00000E+00
265 8.97046E-01 7.13583E+00 9.39571E-01 1.48187E-03 0.00000E+00 0.00000E+00
266 9.28045E-01 7.16050E+00 9.39527E-01 1.47689E-03 0.00000E+00 0.00000E+00
267 9.09391E-01 7.18433E+00 9.39414E-01 1.47570E-03 0.00000E+00 0.00000E+00
268 9.85255E-01 7.20717E+00 9.39586E-01 1.48021E-03 0.00000E+00 0.00000E+00
269 9.32915E-01 7.23100E+00 9.39561E-01 1.47486E-03 0.00000E+00 0.00000E+00
270 9.41335E-01 7.25383E+00 9.39568E-01 1.46937E-03 0.00000E+00 0.00000E+00
271 9.18650E-01 7.27867E+00 9.39490E-01 1.46596E-03 0.00000E+00 0.00000E+00
272 9.50063E-01 7.30233E+00 9.39529E-01 1.46104E-03 0.00000E+00 0.00000E+00
273 9.432015-01 7.32617E+00 9.39543E-01 1.45570E-03 0.00000E+00 0.00000E+00
274 9.06694E-01 7.34917E+00 9.39422E-01 1.45536E-03 0.00000E+00 0.00000E+00
275 9.51824E-01 7.37200E+00 9.39467E-01 1.45073E-03 0.00000E+00 0.00000E+00
276 9.17806E-01 7.39667E+00 9.39388E-01 1.44759E-03 0.00000E+00 0.00000E+00
277 9.10898E-01 7.42050E+00 9.39285E-01 1.44603E-03 0.00000E+00 0.00000E+00
278 9.52998E-01 7.44333E+00 9.39334E-01 1.44164E-03 0.00000E+00 0.00000E+00
279 9.62492E-01 7.46633E+00 9.39418E-01 1.43886E-03 0.00000E+00 0.00000E+00
280 9.57823E-01 7.49000E+00 9.39484E-01 1.43520E-03 0.00000E+00 0.000005+00
281 9.39945E-01 7.51383E+00 9.39486E-01 1.43005E-03 0.000005+00 0.OOOOOE+00
282 9.52223E-01 7.53667E+00 9.39531E-01 1.42566E-03 0.00000E+00 0.00000E+00
283 9.64879E-01 7.55967E+00 9.39621E-01 1.42343E-03 0.00000E+00 0.00000E+00
284 9.70561E-01 7.58350E+00 9.39731E-01 1.42261E-03 0.00000E+00 0.00000E+00
285 9.78155E-01 7.60633E+00 9.39867E-01 1.42407E-03 0.00000E+00 0.00000E+00
286 9.64362E-01 7.62917E+00 9.39953E-01 1.42166E-03 0.00000E+00 0.00000E+00
287 9.11106E-01 7.65300E+00 9.39852E-01 1.42028E-03 0.00000E+00 0.00000E+00
288 8.89182E-01 7.67683E+00 9.39675E-01 1.42635E-03 0.00000E+00 0.00000E+00
289 9.95390E-01 7.69967E+00 9.39869E-01 1.43456E-03 0.00000E+00 0.00000+E00
290 8.88753E-01 7.72350E+00 9.39691E-01 1.44055E-03 0.00000E+00 0.000005E00
291 9.34134E-01 7.74733E+00 9.39672E-01 1.43569E-03 0.00000E+00 0.00000E+00
292 9.33624E-01 7.77017E+00 9.39651E-01 1.43088E-03 0.00000E+00 0.00000E+00
293 9.16708E-01 7.79400E+00 9.39573E-01 1.42813E-03 0.00000E+00 0.00000E+00
294 8.90530E-01 7.81783E+00 9.39405E-01 1.43311E-03 0.00000E+00 0.00000E+00
295 9.48421E-01 7.84067E+00 9.39435E-01 1.42854E-03 0.00000E+00 0.00000E+00
296 9.39398E-01 7.86450E+00 9.39435E-01 1.42367E-03 0.00000E+00 0.00000E+00
297 9.47277E-01 7.88833E+00 9.39462E-01 1.41909E-03 0.00000E+00 0.00000E+00
298 9.41025E-01 7.91200E+00 9.39467E-01 1.41429E-03 0.00000E+00 0.00000E+00
299 9.29999E-01 7.93500E+00 9.39435E-01 1.40988E-03 0.00000E+00 0.00000E+00

300 9.39157E-01 7.95883E+00 9.39434E-01 1.40515E-03 0.00000E+00 0.00000E+00
301 9.42934E-01 7.98167E+00 9.39446E-01 1.40049E-03 0.000005E00 0.00000E+00
302 9.39666E-01 8.00450E+00 9.39447E-01 1.39581E-03 0.00000E+00 0.00000E+00
303 9.31815E-01 8.02733E+00 9.39421E-01 1.39140E-03 0.00000E+00 0.00000E+00
304 9.462135-01 8.05117E+00 9.39444E-01 1.38697E-03 0.00000E+00 0.00000E+00
305 9.14904E-01 8.07600E+00 9.39363E-01 1.38475E-03 0.00000E+00 0.00000E+00
306 9.23716E-01 8.09967E+00 9.39311E-01 1.38115E-03 0.00000E+00 0.00000E+00
307 9.45717E-01 8.12267E+00 9.39332E-01 1.37677E-03 0.00000E+00 0.00000E+00
308 9.63413E-01 8.14467E+00 9.39411E-01 1.37452E-03 0.00000E+00 0.00000E+00
309 9.18006E-01 8.16833E+00 9.39341E-01 1.37181E-03 0.00000E+00 0.00000E+00
310 8.92698E-01 8.19217E+00 9.39190E-01 1.37571E-03 0.00000E+00 0.00000E+00
311 9.67557E-01 8.21500E+00 9.39282E-01 1.37432E-03 0.00000E+00 0.00000E+00
312 9.57126E-01 8.23800E+00 9.39339E-01 1.37109E-03 0.00000E+00 0.00000E+00
313 9.31290E-01 8.26083E+00 9.39313E-01 1.36692E-03 0.00000E+00 0.00000E+00
314 9.44222E-01 8.28467E+00 9.39329E-01 1.36262E-03 0.00000E+00 0.00000E+00
315 9.41217E-01 8.30750E+00 9.39335E-01 1.35827E-03 0.00000E+00 0.00000E+00
316 9.53593E-01 8.33133E+00 9.39381E-01 1.35470E-03 0.00000E+00 0.00000E+00
317 9.31452E-01 8.35417E+00 9.39355E-01 1.35063E-03 0.0000E+00 0.00000E+00
318 9.08266E-01 8.37717E+00 9.39257E-01 1.34994E-03 0.00000E+00 0.00000E+00
319 9.37460E-01 8.40083E+00 9.39251E-01 1.34568E-03 0.00000E+00 0.00000E+00
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9.38285E-01 8.42467E+00 9.39248E-01
9.13572E-01 8.44767E+00 9.39168E-01
9.49265E-01 8.47133E+00 9.39199E-01
9.39618E-01 8.49517E+00 9.39201E-01
9.11437E-01 8.51983E+00 9.39114E-01
9.97960E-01 8.54283E+00 9.39297E-01
9.52573E-01 8.56567E+00 9.39338E-01
9.20705E-01 8.58950E+00 9.39280E-01
9.07825E-01 8.61333E+00 9.39184E-01
9.31026E-01 8.63717E+00 9.39159E-01
9.70184E-01 8.66000E+00 9.39253E-01
9.42351E-01 8.68283E+00 9.39263E-01
9.50763E-01 8.70667E+00 9.39298E-01
9.82450E-01 8.72867E+00 9.39428E-01
9.18881E-01 8.75250E+00 9.39366E-01
9.38450E-01 8.77533E+00 9.39363E-01
9.21143E-01 8.79917E+00 9.39309E-01
9.14949E-01 8.82383E+00 9.39236E-01
9.36758E-01 8.84667E+00 9.39229E-01
9.45463E-01 8.87050E+00 9.39247E-01
9.28761E-01 8.89333E+00 9.39216E-01
9.07910E-01 8.91717E+00 9.39124E-01
9.27775E-01 8.94100E+00 9.39091E-01
9.24335E-01 8.96483E+00 9.39047E-01
9.34777E-01 8.98683E+00 9.39035E-01
9.43687E-01 9.00967E+00 9.39048E-01
9.11846E-01 9.03433E+00 9.38969E-01
9.10129E-01 9.05817E+00 9.38886E-01
9.22555E-01 9.08283E+00 9.38838E-01
9.21278E-01 9.10667E+00 9.38788E-01
9.46399E-01 9.12967E+00 9.38810E-01
9.41957E-01 9.15250E+00 9.38819E-01
9.43312E-01 9.17533E+00 9.38832E-01
9.44722E-01 9.19917E+00 9.38848E-01
9.21439E-01 9.22383E+00 9.38799E-01
9.33778E-01 9.24683E+00 9.38785E-01
9.41920E-01 9.27150E+00 9.38794E-01
9.32474E-01 9.29433E+00 9.38776E-01
9.79291E-01 9.31717E+00 9.38890E-01
9.55704E-01 9.34100E+00 9.38937E-01
9.57182E-01 9.36400E+00 9.38988E-01
9.53013E-01 9.38683E+00 9.39027E-01
9.07709E-01 9.41067E+00 9.38940E-01
9.61226E-01 9.43350E+00 9.39001E-01
9.06823E-01 9.45733E+00 9.38913E-01
9.23508E-01 9.48117E+00 9.38870E-01
9.59195E-01 9.50400E+00 9.38926E-01
9.34420E-01 9.52783E+00 9.38914E-01
9.68963E-01 9.55067E+00 9.38996E-01
9.50643E-01 9.57450E+00 9.39027E-01
9.54914F-01 9.59733E+00 9.39071E-01
9.46119E-01 9.62033E+00 9.39090E-01
9.34350E-01 9.64317E+00 9.39077E-01
8.95746E-01 9.66783E+00 9.38960E-01
9.14995E-01 9.69067E+00 9.38896E-01
9.25020E-01 9.71367E+00 9.38858E-01
9.52837E-01 9.73750E+00 9.38896E-01
9.06733E-01 9.76033E+00 9.38810E-01
9.26923E-01 9.78417E+00 9.38778E-01
9.48775E-01 9.80700E+00 9.38805E-01
9.03598E-01 9.83083E+00 9.38712E-01
9.09665E-01 9.85467E+00 9.38635E-01
9.40097E-01 9.87833E+00 9.38639E-01
9.67118E-01 9.90033E+00 9.38714E-01
9.08400E-01 9.92417E+00 9.38634E-01
9.35608E-01 9.94700E+00 9.38627E-01
9.36297E-01 9.97083E+00 9.38620E-01
9.42066E-01 9.99367E+00 9.38629E-01
9.35191E-01 1.00175E+01 9.38621E-01
8.97222E-01 1.00413E+01 9.38514E-01
9.30595E-01 1.00642E+01 9.38493E-01
9.25689E-01 1.00880E+01 9.38460E-01
9.62236E-01 1.01128E+01 9.38521E-01
9.65988E-01 1.01365E+01 9.38591E-01
9.54448E-01 1.01585E+01 9.38632E-01
9.72413E-01 1.01813E+01 9.38718E-01
9.49476E-01 1.02043E+01 9.38745E-01
9.28210E-01 1.02282E+01 9.38718E-01
9.87399E-01 1.02518E+01 9.38841E-01
9.36637E-01 1.02757E+01 9.38836E-01
9.34826E-01 1.02985E+01 9.38826E-01
8.83044E-01 1.03233E+01 9.38686E-01
9.58315E-01 1.03462E+01 9.38735E-01
9.47168E-01 1.03690E+01 9.38756E-01
9.40690E-01 1.03928E+01 9.38761E-01
9.24255E-01 1.04167E+01 9.38725E-01
9.26128E-01 1.04395E+01 9.38694E-01
9.04208E-01 1.04643E+01 9.38609E-01
9.22815E-01 1.04880E+01 9.38570E-01
9.67198E-01 1.05110E+01 9.38640E-01
9.27545E-01 1.05348E+01 9.38613E-01
9.17396E-01 1.05577E+01 9.38561E-01
9.41994E-01 1.05805E+01 9.38569E-01
9.31300E-01 1.06043E+01 9.38552E-01
9.43036E-01 1.06282E+01 9.38563E-01
1.00201E+00 1.06510E+01 9.38716E-01
9.21520E-01 1.06748E+01 9.38675E-01
9.34770E-01 1.06987E+01 9.38665E-01
9.07589E-01 1.07225E+01 9.38590E-01
9.08249E-01 1.07462E+01 9.38518E-01
9.46312E-01 1.07710E+01 9.38536E-01
9.58714E-01 1.07938E+01 9.38585E-01
9.00820E-01 1.08185E+01 9.38495E-01
9.37089E-01 1.08415E+01 9.38491E-01
9.86161E-01 1.08633E+01 9.38604E-01
9.77884E-01 1.08863E+01 9.38697E-01
9.66077E-01 1.09092E+01 9.38762E-01
9.48712E-01 1.09320E+01 9.38785E-01

1.34145E-03 0.00000E+00 0.00000E+00
1.33966E-03 0.00000E+00 0.00000E+00
1.33584E-03 0.00000E+00 0.00000E+00
1.33167E-03 0.00000E+00 0.00000E+00
1.33032E-03 0.00000E+00 0.00000E+00
1.33865E-03 0.00000E+00 0.00000E+00
1.33515E-03 0.00000E+00 0.00000E+00
1.33226E-03 0.00000E+00 0.00000E+00
1.33167E-03 0.00000E+00 0.00000E+00
1.32783E-03 0.00000E+00 0.00000E+00
1.32715E-03 0.00000E+00 0.00000E+00
1.32314E-03 0.00000E+00 0.00000E+00
1.31959E-03 0.00000E+00 0.00000E+00
1.32204E-03 0.00000E+00 0.00000E+00
1.31950E-03 0.00000E+00 0.00000E+00
1.31554E-03 0.00000E+00 0.00000E+00
1.31273E-03 0.00000E+00 0.00000E+00
1.31082E-03 0.00000E+00 0.00000E+00
1.30693E-03 0.00000E+00 0.00000E+00
1.30318E-03 0.00000E+00 0.00000E+00
1.29969E-03 0.00000E+00 0.00000E+00
1.29914E-03 0.00000E+00 0.00000E+00
1.29574E-03 0.00000E+00 0.00000E+00
1.29266E-03 0.00000E+00 0.00000E+00
1.28893E-03 0.00000E+00 0.00000E+00
1.28524E-03 0.00000E+00 0.00000E+00
1.28394E-03 0.00000E+00 0.00000E+00
1.28294E-03 0.00000E+00 0.00000E+00
1.28009E-03 0.00000E+00 0.00000E+00
1.27740E-03 0.00000E+00 0.00000E+00
1.27392E-03 0.00000E+00 0.00000E+00
1.27029E-03 0.00000E+00 0.00000E+00
1.26672E-03 0.00000E+00 0.00000E+00
1.26322E-03 0.00000E+00 0.00000E+00
1.26060E-03 0.00000E+00 0.00000E+00
1.25710E-03 0.00000E+00 0.00000E+00
1.25358E-03 0.00000E+00 0.00000E+00
1.25017E-03 0.00000E+00 0.00000E+00
1.25183E-03 0.00000E+00 0.00000.E00
1.24921E-03 0.00000E+00 0.00000E+00
1.24676E-03 0.00000E+0D 0.00000E+00
1.24389E-03 0.00000E+00 0.00000E+00
1.24348E-03 0.00000E+00 0.00000E+00
1.24157E-03 0.00000E+00 0.00000E+00
1.24132E-03 0.00000E+00 0.000008+00
1.23862E-03 0.00000E+00 0.00000E+00
1.23648E-03 0.00000E+00 0.00000E+00
1.23315E-03 0.00000E+00 0.00000E+00
1.23251E-03 0.00000E+00 0.00000E+00
1.22956E-03 0.00000E+00 0.00000E+00
1.22697E-03 0.00000E+00 0.00000E+00
1.22379E-03 0.00000E+00 0.00000E+00
1.22054E-03 0.00000E+00 0.00000E+00
1.22284E-03 0.00000E+00 0.00000E+00
1.22125E-03 0.00000E+00 0.00000E+00
1.21854E-03 0.00000E+00 0.00000E+00
1.21585E-03 0.00000E+00 0.00000E+00
1.21563E-03 0.00000E+00 0.00000E+00
1.21281E-03 0.00000E+00 0.00000E+00
1.20988E-03 0.00000E+00 0.00000E+00
1.21026E-03 0.00000E+00 0.00000E+00
1.20950E-03 0.00000E+00 0.00000E+00
1.20631E-03 0.00000.E00 0.00000E+00
1.20546E-03 0.00000E+00 0.00000E+00
1.20492E-03 0.00000E+00 0.00000E+00
1.20180E-03 0.00000E+00 0.00000E+00
1.19868E-03 0.00000E+00 0.00000E+00
1.19559E-03 0.00000E+00 0.00000E+00
1.19253E-03 0.00000E+00 0.00000E+00
1.19424E-03 0.00000E+00 0.00000E+00
1.19133E-03 0.00000E+00 0.00000E+00
1.18872E-03 0.00000E+00 0.00000E+00
1.18724E-03 0.00000E+00 0.00000E+00
1.18628E-03 0.00000E+00 0.00000E+00
1.18394E-03 0.00000E+00 0.00000E+00
1.18405E-03 0.00000E+00 0.00000E+00
1.18135E-03 0.00000E+00 0.00000E+00
1.17866E-03 0.00000E+00 0.00000E+00
1.18209E-03 0.00000E+00 0.00000E+00
1.17912E-03 0.00000E+00 0.00000E+00
1.17620E-03 0.00000E+00 0.00000E+00
1.18155E-03 0.00000E+00 0.00000E+00
1.17961E-03 0.00000E+00 0.00000E+00
1.17685E-03 0.00000E+00 0.00000E+00
1.17393E-03 0.00000E+00 0.00000E+00
1.17157E-03 0.00000E+00 0.00000E+00
1.16908E-03 0.00000E+00 0.00000E+00
1.16930E-03 0.00000E+00 0.00000E+00
1.16706E-03 0.00000E+00 0.00000E800
1.16631E-03 0.00000E+00 0.00000E+00
1.16377E-03 0.00000E+00 0.00000E+00
1.16208E-03 0.00000E+00 0.00000E+00
1.15927E-03 0.00000E+00 0.00000E+00
1.15658E-03 0.00000E+00 0.00000E+00
1.15382E-03 0.00000E+00 0.00000E+00
1.16123E-03 0.00000E+00 0.00000E+00
1.15917E-03 0.00000E+00 0.00000E+00
1.15641E-03 0.00000E+00 0.00000E+00
1.15604E-03 0.00000E+00 0.00000E+00
1.15556E-03 0.00000E+00 0.00000E+00
1.15294E-03 0.00000E+00 0.00000E+00
1.15120E-03 0.00000E+00 0.00000E+00
1.15197E-03 0.00000E+00 0.00000E+00
1.14923E-03 0.00000E+00 0.00000E+00
1.15206E-03 0.00000E+00 0.00000E+00
1.15307E-03 0.00000E+00 0.00000E+00
1.15216E-03 0.00000E+00 0.00000E+00
1.14969E-03 0.00000E+00 0.00000+E00

0
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428 9.68704E-01 1.09558E+01 9.38855E-01 1.14913E-03 0.00000E+00 0.00000E+00
429 9.55306E-01 1.09787E+01 9.38894E-01 1.14709E-03 0.00000E+00 0.00000E+00
430 9.19911E-01 1.10035E+01 9.38849E-01 1.14526E-03 0.00000E+00 0.00000E+00
431 9.27123E-01 1.10263E+01 9.38822E-01 1.14292E-03 0.00000E+00 0.00000E+00
432 9.99755E-01 1.10492E+01 9.38964E-01 1.14903E-03 0.OOOOOE+00 0.00000E+00
433 9.60097E-01 1.10730E+01 9.39013E-01 1.14741E-03 0.00000E+00 0.00000E+00
434 9.31431E-01 1.10977E+01 9.38995E-01 1.14488E-03 0.OOOOOE+00 0.00000E+00
435 9.24593E-01 1.11215E+01 9.38962E-01 1.14272E-03 0.00000E+00 0.00000E+00
436 9.46137E-01 1.11445E+01 9.38979E-01 1.14020E-03 0.00000E+00 0.00000E+00
437 9.50072E-01 1.11673E+01 9.39004E-01 1.13786E-03 0.OOOOOE+00 0.00000E+00
438 9.50420E-01 1.11902E+01 9.39030E-01 1.13555E-03 0.00000E+00 0.00000E+00
439 9.15100E-01 1.12150E+01 9.38976E-01 1.13427E-03 0.00000E+00 0.00000E+00
440 9.56027E-01 1.12387E+01 9.39014E-01 1.13235E-03 0.00000E+00 0.00000F+00
441 9.57646E-01 1.12625E+01 9.39057E-01 1.13057E-03 0.00000E+00 0.00000F+00
442 9.46629E-01 1.12863E+01 9.39074E-01 1.12812E-03 0.00000E+00 0.00000E+00
443 9.42689E-01 1.13102E+01 9.39082E-01 1.12559E-03 0.00000E+00 0.00000E+00
444 9.06844E-01 1.13340E+01 9.39009E-01 1.12541E-03 0.00000E+00 0.00000E+00
445 8.90291E-01 1.13587E+01 9.38899E-01 1.12824E-03 0.00000E+00 0.00000E+00
446 9.33697E-01 1.13825E+01 9.38888E-01 1.12576E-03 0.00000E+00 0.00000E+00
447 9.54983E-01 1.14053E+01 9.38924E-01 1.12381E-03 0.00000E+00 0.00000E+00
448 9.69413E-01 1.14292E+01 9.38992E-01 1.12337E-03 0.00000E+00 0.00000E+00
449 9.71913E-01 1.14520E+01 9.39066E-01 1.12327E-03 0.00000E+00 0.00000E+00
450 9.31640E-01 1.14767E+01 9.39049E-01 1.12088E-03 0.00000E+00 0.00000E+00
451 9.08462E-01 1.14997E+01 9.38981E-01 1.12045E-03 0.000000E00 0.00000E+00
452 9.55838E-01 1.15235E+01 9.39019E-01 1.11859E-03 0.00000E+00 0.00000E+00
453 8.95889E-01 1.15463E+01 9.38923E-01 1.12019E-03 0.00000E+00 0.00000E+00
454 9.18999E-01 1.15702E+01 9.38879E-01 1.11858E-03 0.00000E+00 0.00000E+00
455 8.80548E-01 1.15938E+01 9.38750E-01 1.12351E-03 0.00000E+00 0.00000E+00
456 9.27797E-01 1.16177E+01 9.38726E-01 1.12129E-03 0.00000E+00 0.00000E+00
457 9.22671E-01 1.16415E+01 9.38691E-01 1.11938E-03 0.00000E+00 0.00000E+00
458 9.66367E-01 1.16653E+01 9.38751E-01 1.11857E-03 0.00000E+00 0.00000+E00
459 9.26899E-01 1.16900E+01 9.38725E-01 1.11643E-03 0.00000E+00 0.00000E+00
460 8.95283E-01 1.17138E+01 9.38631E-01 1.11802E-03 0.00000E+00 0.00000E+00
461 9.08385E-01 1.17377E+01 9.38565E-01 1.11752E-03 0.00000E+00 0.00000E+00
462 9.46708E-01 1.17605E+01 9.38582E-01 1.11523E-03 0.00000E+00 0.00000E+00
463 9.07869E-01 1.17852E+01 9.38516E-01 1.11480E-03 0.00000E+00 0.00000E+00
464 8.98300E-01 1.18082E+01 9.38429E-01 1.11579E-03 0.00000E+00 0.00000E+00
465 9.45685E-01 1.18320E+01 9.38444E-01 1.11348E-03 0.O0000E+00 O.O0000E+00
466 9.61955E-01 1.18567E+01 9.38495E-01 1.11224E-03 0.00000E+00 0.00000E+00
467 8.89168E-01 1.18805E+01 9.38389E-01 1.11490E-03 0.00000E+00 0.00000E+00
468 9.54388E-01 1.19033E+01 9.38423E-01 1.11303E-03 0.OOOOOE+00 0.00000E+00
469 9.26787E-01 1.19272E+01 9.38398E-01 1.11093E-03 0.00000E+00 0.00000E+00
470 9.01678E-01 1.19510E+01 9.38320E-01 1.11133E-03 0.00000E+00 0.00000E+00
471 9.50547E-01 1.19738E+01 9.38346E-01 1.10926E-03 0.00000E+00 0.00000E+00
472 9.52515E-01 1.19967E+01 9.38376E-01 1.10731E-03 0.00000E+00 0.00000E+00
473 9.44461E-01 1.20195E+01 9.38389E-01 1.10503E-03 0.00000E+00 0.00000E+00
474 9.10779E-01 1.20443E+01 9.38331E-01 1.10424E-03 0.00000E+00 0.00000E+00
475 8.98324E-01 1.20682E+01 9.38246E-01 1.10514E-03 0.00000E+00 0.00000E+00
476 9.83666E-01 1.20910E+01 9.38342E-01 1.10696E-03 0.00000E+00 0.00000E+00
477 9.23606E-01 1.21148E+01 9.38311E-01 1.10506E-03 0.00000E+00 0.00000E+00
478 9.53784E-01 1.21377E+01 9.38343E-01 1.10322E-03 0.000000+00 0.00000E+00
479 9.16858E-01 1.21623E+01 9.38298E-01 1.10183E-03 0.00000E+00 0.00000E+00
480 9.49425E-01 1.21853E+01 9.38322E-01 1.09976E-03 0.00000E+00 0.00000E+00
481 8.95088E-01 1.22090E+01 9.38231E-01 1.10117E-03 0.00000E+00 0.00000E+00
482 9.06154E-01 1.22328E+01 9.38165E-01 1.10090E-03 0.00000E+00 0.00000E+00
483 9.79822E-01 1.22548E+01 9.38251E-01 1.10202E-03 0.00000E+00 0.00000E+00
484 9.26159E-01 1.22787E+01 9.38226E-01 1.10002E-03 0.00000E+00 0.00000E+00
485 9.45075E-01 1.23007E+01 9.38240E-01 1.09783E-03 0.00000E+00 0.00000E+00
486 9.68298E-01 1.23235E+01 9.38302E-01 1.09732E-03 0.00000E+00 0.00000E+00
487 9.34389E-01 1.23473E+01 9.38294E-01 1.09508E-03 0.00000E+00 0.00000E+00
488 9.55932E-01 1.23702E+01 9.38331E-01 1.09343E-03 0.00000E+00 0.00000E+00
489 9.07645E-01 1.23948E+01 9.38268E-01 1.09300E-03 0.00000E+00 0.00000E+00
490 9.57325E-01 1.24178E+01 9.38307E-01 1.09146E-03 0.00000E+00 0.00000E+00
491 9.02099E-01 1.24425E+01 9.38233E-01 1.09174E-03 0.00000E+00 0.00000E+00
492 9.82575E-01 1.24645E+01 9.38323E-01 1.09326E-03 0.00000E+00 0.00000R+00
493 9.51446E-01 1.24873E+01 9.38350E-01 1.09136E-03 0.00000E+00 0.00000E+00
494 9.53624E-01 1.25120E+01 9.38381E-01 1.08958E-03 0.00000E+00 0.00000E+00
495 9.79774E-01 1.25340E+01 9.38465E-01 1.09060E-03 0.00000E+00 0.00000E+00
496 9.54342E-01 1.25570E+01 9.38497E-01 1.08887E-03 0.00000E+00 0.00000F+00
497 9.28966E-01 1.25807E+01 9.38478E-01 1.08684E-03 0.00000E+00 0.00000E+00
498 9.59628E-01 1.26037E+01 9.38520E-01 1.08548E-03 0.00000E+00 0.00000E+00
499 9.19447E-01 1.26275E+01 9.38482E-01 1.08397E-03 0.00000E+00 0.00000E+00
500 9.11680E-01 1.26512E+01 9.38428E-01 1.08313E-03 0.00000E+00 0.00000E+00
501 9.70748E-01 1.26750E+01 9.38493E-01 1.08290E-03 0.00000E+00 0.00000E+00
502 9.27489E-01 1.26988E+01 9.38471E-01 1.08096E-03 0.00000E+00 0.00000E+00
503 9.69445E-01 1.27217E+01 9.38533E-01 1.08057E-03 0.00000E+00 0.00000E+00
504 9.34773E-01 1.27465E+01 9.38525E-01 1.07844E-03 0.00000E+00 0.00000E+00
505 9.15393E-01 1.27693E+01 9.38479E-01 1.07727E-03 0.00000E+00 0.00000E+00
506 9.31199E-01 1.27932E+01 9.38465E-01 1.07523E-03 0.00000E+00 0.00000E+00
507 9.25936E-01 1.28160E+01 9.38440E-01 1.07339E-03 0.00000E+00 0.00000E+00
508 9.49934E-01 1.28388E+01 9.38463E001 1.07150E-03 0.00000+E00 0.00000E+00
509 9.35312E-01 1.28627E+01 9.38456E-01 1.06941E-03 0.00000E+00 0.000000E00
510 9.42506E-01 1.28855E+01 9.38464E-01 1.06733E-03 0.00000E+00 0.00000E+00
511 8.88290E-01 1.29103E+01 9.38366E-01 1.06978E-03 0.00000E+00 0.00000E+00
512 9.33835E-01 1.29332E+01 9.38357E-01 1.06772E-03 0.00000B+00 0.000DOE+00
513 9.12717E-01 1.29570E+01 9.38307E-01 1.06681E-03 0.00000E+00 0.00000+E00
514 9.74707E-01 1.29790E+01 9.38378E-01 1.06709E-03 0.00000E+00 0.00000E+00
515 9.28346E-01 1.30027E+01 9.38358E-01 1.06519E-03 0.00000E+00 0.00000E000
516 9.28062E-01 1.30257E+01 9.38338E-01 1.06330E-03 0.00000E+00 0.00000E+00
517 9.40332E-01 1.30495E+01 9.38342E-01 1.06124E-03 0.00000E+00 0.00000+E00
518 9.43171E-01 1.30732E+01 9.38352E-01 1.05923E-03 0.00000E+00 0.00000E+00
519 9.33438E-01 1.30962E+01 9.38342E-01 1.05722E-03 0.00000E+00 0.00000+E00
520 9.40989E-01 1.31190E+01 9.38347E-01 1.05519E-03 0.00000E+00 0.00000E+00
521 9.27610E-01 1.31428E+01 9.38326E-01 1.05336E-03 0.00000E+00 0.00000+E00
522 9.55027E-01. 1.31657E+01 9.38359E-01 1.05182E-03 0.00000E+00 0.000000E00
523 9.49024E-01 1.31885E+01 9.38379E-01 1.05000E-03 0.00000E+00 0.00000E+00
524 9.45034E-01 1.32123E+01 9.38392E-01 1.04806E-03 0.00000E+00 0.00000+E00
525 9.57488E-01 1.32343E+01 9.38428E-01 1.04669E-03 0.00000E+00 0.00000O+00
526 8.88605E-01 1.32582E+01 9.38333E-01 1.04901E-03 0.00000E+00 0.00000E+00
527 9.01363E-01 1.32820E+01 9.38263E-01 1.04938E-03 0.00000E+00 0.00000+E00
528 9.01442E-01 1.33058E+01 9.38193E-01 1.04972E-03 0.00000E+00 0.00000E+00
529 9.02342E-01 1.33295E+01 9.38125E-01 1.04993E-03 0.00000E+00 0.00000E+00
530 9.69731E-01 1.33525E+01 9.38185E-01 1.04965E-03 0.00000E+00 0.00000+E00
531 9.54672E-01 1.33753E+01 9.38216E-01 1.04813E-03 0.00000E+00 0.00000+E00
532 9.20068E-01 1.33982E+01 9.38182E-01 1.04671E-03 0.00000E+00 0.00000+E00
533 9.40693E-01 1.34220E+01 9.38186E-01 1.04474E-03 0.00000E+00 0.00000E+00
534 9.40306E-01 1.34458E+01 9.38190E-01 1.04279E-03 0.00000E+00 0.00000+E00
535 9.13337E-01 1.34705E+01 9.38144E-01 1.04187E-03 0.00000E+00 0.00000E000
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536 9.35768E-01 1.34943E+01 9.38139E-01 1.03993E-03 0.00000E.00 0.00000E+00
537 9.27914E-01 1.35182E+01 9.38120E-01 1.03816E-03 0.00000R+00 0.00000E+00
538 9.12905E-01 1.35428E+01 9.38073E-01 1.03729E-03 0.00000R+00 0.00000E+00
539 9.57329E-01 1.35657E+01 9.38109E-01 1.03597E-03 0.00000E+00 0.00000E+00|
540 9.42952E-01 1.35887E+01 9.38118E-01 1.03409E-03 0.00000E+00 0.00000E+00
541 9.01678E-01 1.36133E+01 9.38050E-01 1.03438E-03 0.00000t+00 0.00000E+00
542 9.52520E-01 1.36362E+01 9.38077E-01 1.03282E-03 0.00000E+00 0.00000E.00
543 9.40350E-01 1.36592E+01 9.38081E-01 1.03091E-03 0.00000E+00 0.00000E+00
544 9.69920E-01 1.36820E+01 9.38140E-01 1.03068E-03 0.00000E+00 0.00000E+00
545 9.72675E-01 1.37048E+01 9.38204E-01 1.03074E-03 0.00000E+00 0.00000E+00
546 9.82117E-01 1.37287E+01 9.38284E-01 1.03201E-03 0.000006+00 0.00000E+00
547 9.36257E-01 1.37515E+01 9.38281E-01 1.03012E-03 0.00000R+00 0.00000E+00
548 9.29249E-01 1.37753E+01 9.38264E-01 1.02836E-03 0.00000E+00 0.00000E+00
549 9.15145E-01 1.37983E+01 9.38222E-01 1.02735E-03 0.00000E+00 0.00000E+00
550 9.28437E-01 1.38220E+01 9.38204E-01 1.02563E-03 0.00000E+00 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 1.38697E+01 9.38205E-01 1.02196E-03 0.000006+00 0.00000E+00
553 9.14296E-01 1.38935E+01 9.38161E-01 1.02103E-03 0.00000E+00 0.00000E+00
554 9.69382E-01 1.39163E+01 9.38218E-01 1.02074E-03 0.00000E+00 0.00000E+00
555 9.13431E-01 1.39392E+01 9.38173E-01 1.01988E-03 0.000006+00 0.00000E+00
556 9.45486E-01 1.39612E+01 9.38186E-01 1.01812E-03 0.00000E+00 0.00000E+00
557 9.59166E-01 1.39850E+01 9.38224E-01 1.01699E-03 0.00000E+00 0.00000E+00
558 9.87518E-01 1.40070E+01 9.38313E-01 1.01902E-03 0.00000E+00 0.00000E+00
559 9.26154E-01 1.40308E+01 9.38295E-01 1.01736E-03 0.00000E+00 0.O0000E+00
560 9.29636E-01 1.40545E+01 9.38279E-01 1.01565E-03 0.00000E+00 0.00000E+00
561 9.68078E-01 1.40775E+01 9.38332E-01 1.01523E-03 0.00000+E00 0.00000E+00
562 9.30675E-01 1.41013E+01 9.38319E-01 1.01351E-03 0.000006+00 0.00000E+00
563 9.13440E-01 1.41250E+01 9.38274E-01 1.01267E-03 0.00000E+00 0.00000E+00
564 9.45130E-01 1.41470E+01 9.38287E-01 1.01094E-03 0.000006+00 0.00000E+00
565 9.26970E-01 1.41708E+01 9.38266E-01 1.00935E-03 0.000006+00 0.00000E+00
566 9.29468E-01 1.41947E+01 9.38251E-01 1.00768E-03 0.000006+00 0.00000E+00
567 9.07029E-01 1.42193E+01 9.38196E-01 1.00741E-03 0.00000E+00 0.00000E+00
568 9.11395E-01 1.42432E+01 9.38146E-01 1.00674E-03 0.00000E+00 0.00000E+00
569 9.36097E-01 1.42660E+01 9.38145E-01 1.00497E-03 0.000006+00 0.00000E+00
570 9.77811E-01 1.42898E+01 9.38214E-01 1.00563E-03 0.00000E+00 0.00000E+00
571 9.54758E-01 1.43127E+01 9.38244E-01 1.00428E-03 0.00000S+00 0.00000E+00
572 9.47146E-01 1.43357E+01 9.38259E-01 1.00264E-03 0.00000E+00 0.00000E+00
573 9.28991E-01 1.43585E+01 9.38243E-01 1.00101E-03 0.00000E+00 0.00000E+00
574 8.87358E-01 1.43823E+01 9.38154E-01 1.00321E-03 0.000006+00 0.00000E+00
575 9.75028E-01 1.44052E+01 9.38218E-01 1.00352E-03 0.00000E+00 0.00000+E00
576 9.77525E-01 1.44272E+01 9.38287E-01 1.00411E-03 0.00000E+00 0.00000E+00
577 9.18977E-01 1.44518E+01 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 0.00000E+00 0.00000E+00
579 9.25098E-01 1.44977E+01 9.38220E-01 9.99764E-04 0.00000E+00 0.00000E+00
580 9.21433E-01 1.45223E+01 9.38191E-01 9.98456E-04 0.00000E+00 0.00000E+00
581 9.40642E-01 1.45452E+01 9.38195E-01 9.96739E-04 0.00000E+00 0.00000E+00
582 9.79132E-01 1.45682E+01 9.38266E-01 9.97519E-04 0.00000E+00 0.00000E+00
583 9.82711E-01 1.45910E+01 9.38342E-01 9.98734E-04 0.00000E+00 0.00000E+00
584 9.41636E-01 1.46138E+01 9.38349E-01 9.97033E-04 0.00000E+00 0.00000E+oo
585 9.32929E-01 1.46377E+01 9.38338E-01 9.95365E-04 0.00000E+00 0.00000E+00
586 9.42901E-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 9.38347E-01 9.92481E-04 0.00000E+00 0.00000E+00
589 9.68138E-01 1.47310E+01 9.38398E-01 9.920886E-04 0.00000E+00 0.00000E+00
590 9.36696E-01 1.47548E+01 9.38395E-01 9.90404E-04 0.00000E+00 0.00000E+00
591 8.92257E-01 1.47797E+01 9.38317E-01 9.91819E-04 0.00000.E00 0.00000E+00
592 9.52667E-01 1.48033E+01 9.38341E-01 9.90435E-04 0.00000E+00 0.00000E+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 9.95090E-04 0.00000E+00 0.00000E+00
596 9.15585E-01 1.48950E+01 9.38499E-01 9.94164E-04 0.00000E+00 0.00000E+00
597 9.18616E-01 1.49187E+01 9.38466E-01 9.93055E-04 0.00000E+00 0.00000E+00
598 9.29666E-01 1.49425E+01 9.38451E-01 9.91497E-04 0.00000E+00 0.00000E+00
599 8.82997E-01 1.49663E+01 9.38358E-01 9.94184E-04 0.00000E+00 0.00000E+00
600 9.96421E-01 1.49892E+01 9.38455E-01 9.97258E-04 0.00000,E00 0.00000E+00
601 9.49348E-01 1.50122E+01 9.38474E-01 9.95757E-04 0.00000E.00 0.00000E+00
602 9.30217E-01 1.50358E+01 9.38460E-01 9.94192E-04 0.00000E+00 0.00000E+00
603 9.20505E-01 1.50588E+01 9.38430E-01 9.92986E-04 0.00000E+00 0.00000E+00
604 9.56219E-01 1.50817E+01 9.38460E-01 9.91775E-04 0.00000E+00 0.00000E+00
605 9.85087E-01 1.51045E+01 9.38537E-01 9.93144E-04 0.00000E+00 0.00000E+00
606 9.23140E-01 1.51283E+01 9.38511E-01 9.91826E-04 0.00000E+00 0.00000E+00
607 9.39363E-01 1.51512E+01 9.38513E-01 9.90186E-04 0.00000E+00 0.00000E+00
608 9.45778E-01 1.51742E+01 9.38525E-01 9.88623E-04 0.00000E+00 0.00000E+00
609 9.19351E-01 1.51980E+01 9.38493E-01 9.87499E-04 0.00000E+00 0.00000+E00
610 9.52071E-01 1.52208E+01 9.38516E-01 9.86126E-04 0.00000E+00 0.00000E+00
611 9.79187E-01 1.52437E+01 9.38582E-01 9.86768E-04 0.00000E+00 0.00000E+00
612 9.50653E-01 1.52675E+01 9.38602E-01 9.85348E-04 0.00000E+00 0.00000E+00
613 9.44038E-01 1.52913E+01 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 0.00000E+00
615 9.33929E-01 1.53380E+01 9.38613E-01 9.80634E-04 0.00000E+00 0.00000E+00
616 9.31973E-01 1.53618E+01 9.38602E-01 9.79095E-04 0.00000E+00 0.00000E+00
617 9.07024E-01 1.53857E+01 9.38550E-01 9.78850E-04 0.00000E+00 0.00000E+00
618 9.98090E-01 1.54085E+01 9.38647E-01 9.82028E-04 0.000006+00 0.00000E+00
619 9.62230E-01 1.54305E+01 9.38685E-01 9.81179E-04 0.00000.E00 0.00000E+00
620 9.21974E-01 1.54543E+01 9.38658E-01 9.79964E-04 0.00000E+00 0.00000,E00
621 9.16871E-01 1.54780E+01 9.38623E-01 9.79012E-04 0.00000E+00 0.00000E+00
622 9.23423E-01 1.55018E+01 9.38598E-01 9.77739E-04 0.00000E+00 0.00000E+00
623 8.95480E-01 1.55257E+01 9.38529E-01 9.78630E-04 0.00000E+00 0.00000E+00
624 9.71361E-01 1.55485E+01 9.38582E-01 9.78480E-04 0.00000E+00 0.00000E+00
625 9.53844E-01 1.55723E+01 9.38606E-01 9.77215E-04 0.00000E+00 0.00000E+00
626 9.30552E-01 1.55962E÷01 9.38593E-01 9.75733E-04 0.00000E+00 0.00000E+00
627 9.35378E-01 1.56200E+01 9.38588E-01 9.74184E-04 0.00000E+00 0.00000E+00
628 9.44078E-01 1.56420E+01 9.38597E-01 9.72666E-04 0.00000E+00 0.00000E+00
629 9.54964E-01 1.56657E+01 9.38623E-01 9.71465E-04 0.00000+E00 0.00000E+00
630 9.27703E-01 1.56887E+01 9.38606E-01 9.70072E-04 0.00000E+00 0.00000E+00
631 1.00296E+00 1.57123E+01 9.38708E-01 9.73917E-04 0.00000E+00 0.00000E+00
632 9.31571E-01 1.57362E+01 9.38697E-01 9.72436E-04 0.00000E+00 0.00000E+00
633 9.69320E-01 1.57600E+01 9.38745E-01 9.72106E-04 0.00000E+00 0.00000E+00
634 9.89042E-01 1.57828E+01 9.38825E-01 9.73824E-04 0.00000E+00 0.00000E+00
635 9.32962E-01 1.58058E601 9.38816E-01 9.72329E-04 0.00000E+00 0.00000E+00
636 9.40863E-01 1.58295E+01 9.38819E-01 9.70799E-04 0.00000E+00 0.00000E+00
637 8.92825E-01 1.58543E+01 9.38746E-01 9.71972E-04 0.00000E+00 0.00000E+00
638 9.20157E-01 1.58782E+01 9.38717E-01 9.70862E-04 0.00000E+00 0.00000E+00
639 9.96603E-01 1.59000E+01 9.38808E-01 9.73607E-04 0.00000E+00 0.00000E+00
640 9.60582E-01 1.59230E+01 9.38842E-01 9.72679E-04 0.00000E+00 0.00000E+00
641 9.70939E-01 1.59468E+01 9.38892E-01 9.72453E-04 0.00000E+00 0.00000E+00
642 9.42895E-01 1.59705E+01 9.38899E-01 9.70953E-04 0.00000+E00 0.00000E+00
643 9.51506E-01 1.59935E+01 9.38918E-01 9.69637E-04 0.00000E+00 0.000006+00
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644 9.27407E-01 1.60172E+01 9.38900E-01 9.68291E-04 0.00000E+00 0.00000E+00
645 9.29923E-01 1.60410E+01 9.38886E-01 9.66885E-04 0.00000E+00 0.00000E+00
646 9.30328E-01 1.606405+01 9.38873E-01 9.65474E-04 0.00000E+00 0.00000E+00
647 9.44038E-01 1.60877E+01 9.38881E-01 9.64009E-04 0.00000E+00 0.00000E+00
648 9.21504E-01 1.61115E+01 9.38854E-01 9.62891E-04 0.00000E+00 0.00000E+00
649 9.43148E-01 1.61343E+01 9.38861E-01 9.61425E-04 0.00000E+00 0.00000E+00
650 9.64703E-01 1.61582B.01 9.38901E-01 9.60768E-04 0.OOOOOE+00 0.OOOOOE+00
651 9.08608E-01 1.618125+01 9.38854E-01 9.60421E-04 0.00000E+00 0.00000E+00
652 9.23426E-01 1.62048E+01 9.38830E-01 9.59236E-04 0.00000E+00 O.O0000E+00
653 9.53679E-01 1.62287E+01 9.38853E-01 9.58033E-04 0.00000E+00 0.00000E+00
654 9.56435E-01 1.62517E+01 9.38880E-01 9.56943E-04 0.00000E+00 0.00000E+00
655 9.40723E-01 1.62745E+01 9.38883E-01 9.55480E-04 0.00000E+00 0.00000E+00
656 9.25284E-01 1.629735+01 9.38862E-01 9.54245E-04 0.00000E+00 0.00000E+00
657 9.08590E-01 1.632125+01 9.38816E-01 9.53907E-04 0.00000E+00 0.00000E+00
658 9.26671E-01 1.634405+01 9.38797E-01 9.52632E-04 0.00000E+00 0.00000E+00
659 9.01560E-01 1.63688E+01 9.38741E-01 9.52868E-04 0.00000E+00 0.00000E+00
660 9.77940E-01 1.63917E+01 9.38800E-01 9.53282E-04 0.00000E+00 0.00000E+00
661 9.58119E-01 1.64155E+01 9.38830E-01 9.52286E-04 0.00000E+00 0.00000E+00
662 9.42903E-01 1.64383E+01 9.38836E-01 9.50862E-04 0.00000E+00 0.00000E+00
663 9.34902E-01 1.64622E+01 9.38830E-01 9.49441E-04 0.00000E+00 0.00000E+00
664 9.29915E-01 1.64850E+01 9.38816E-01 9.48101E-04 0.00000E+00 0.00000E+00
665 9.24465E-01 1.65078E+01 9.38795E-01 9.46917E-04 0.00000E+00 0.00000E+00
666 9.34045E-01 1.65317E+01 9.38788E-01 9.45517E-04 0.00000E+00 0.00000E+00
667 9.49178E-01 1.65555R+01 9.38803E-01 9.44224E-04 0.00000E+00 0.00000E+00
668 9.39517E-01 1.65775E+01 9.38804E-01 9.42805E-04 0.00000E+00 0.00000E+00
669 9.40568E-01 1.66013E+01 9.38807E-01 9.41395E-04 0.00000E+00 0.00000E+00
670 9.65484E-01 1,662425+01 9.38847E-01 9.40832E-04 0.00000E+00 0.00000E+00
671 9.38007E-01 1.66480E+01 9.38846E-01 9.39426E-04 0.00000E+00 0.00000E+00
672 9.41043E-01 1.66718E+01 9.38849E-01 9.38028E-04 0.00000E+00 0.00000E+00
673 9.48740E-01 1.66947E+01 9.38864E-01 9.36745E-04 0.00000E+00 0.00000E+00
674 9.22209E-01 1.67185E+01 9.38839E-01 9.35679E-04 0.00000E+00 0.00000E+00
675 9.64288E-01 1.67423E+01 9.38877E-01 9.35052E-04 0.00000E+00 0.00000E+00
676 9.29147E-01 1.67642E+01 9.38862E-01 9.33775E-04 0.00000E+00 0.00000E+00
677 9.75030E-01 1.678805+01 9.38916E-01 9.33929E-04 0.00000E+00 0.00000E+00
678 9.36713E-01 1.68118E+01 9.38913E-01 9.32552E-04 0.00000E+00 0.00000E+00
679 9.47822E-01 1.68347E+01 9.38926E-01 9.31267E-04 0.00000E+00 0.00000E+00
680 9.67767E-01 1.68585E+01 9.38968E-01 9.30865E-04 0.00000E+00 0.00000E+00
681 9.78379E-01 1.68813E+01 9.39026E-01 9.31303E-04 0.00000E+00 0.00000E+00
682 9.30224E-01 1.69052E+01 9.39013E-01 9.30023E-04 0.00000E+00 0.00000E+00
683 9.52216E-01 1.69290E+01 9.39033E-01 9.28859E-04 0.00000E+00 0.00000E+00
684 9.07414E-01 1.69518E+01 9.38986E-01 9.28654E-04 0.00000E+00 0.00000E+00
685 9.76482E-01 1.69748E+01 9.39041E-01 9.28917E-04 0.00000E+00 0.00000E+00
686 9.61002E-01 1.69967E+01 9.39073E-01 9.28113E-04 0.00000E+00 0.00000E+00
687 9.48217E-01 1.70205E+01 9.39087E-01 9.26853E-04 0.00000E+00 0.00000E+00
688 9.19925E-01 1.70443E+01 9.39059E-01 9.25923E-04 0.00000E+00 0.00000E+00
689 9.18225E-01 1.706728+01 9.39028E-01 9.25071E-04 0.00000E+00 0.00000E+00
690 9.29547E-01 1.70920E+01 9.39015E-01 9.23828E-04 0.00000E+00 0.00000E+00
691 9.74512E-01 1.71148E+01 9.39066E-01 9.23924E-04 0.00000E+00 0.00000E+00
692 9.23995E-01 1.71387E+01 9.39044E-01 9.22843E-04 0.00000E+00 0.00000E+00
693 9.44968E-01 1.71625E+01 9.39053E-01 9.21546E-04 0.00000E+00 0.00000E+00
694 9.37986E-01 1.71862E+01 9.39051E-01 9.20215E-04 0.00000E+00 0.00000E+00
695 8.71771E-01 1.72110E+01 9.38954E-01 9.24000E-04 0.00000E+00 0.00000E+00
696 9.57521E-01 1.72338P+01 9.38981E-01 9.23056E-04 0.00000E+00 0.00000E+00
697 9.11858E-01 1.72577E+01 9.38942E-01 9.22553E-04 0.00000E+00 0.00000E+00
698 9.74981E-01 1.728055+01 9.38994E-01 9.22680E-04 0.00000E+00 0.00000E+00
699 9.47938E-01 1.73043E+01 9.39007E-01 9.21445E-04 0.00000E+00 0.00000E+00
700 .9.30839E-01 1.73282E+01 9.38995E-01 9.20198E-04 0.00000E+00 0.00000E+00
701 9.56392E-01 1.73520E+01 9.39020E-01 9.19218E-04 0.00000E+00 0.00000E+00
702 9.04129E-01 1.73748E+01 9.38970E-01 9.19256E-04 0.000005+00 0.00000E+00
703 9.04947E-01 1.73987E+01 9.38921E-01 9.19226E-04 0.00000E+00 0.00000E+00
704 9.35171E-01 1.74225E+01 9.38916E-01 9.17931E-04 0.00000E+00 0.00000E+00
705 9.61477E-01 1.74453E+01 9.38948E-01 9.17186E-04 0.00000E+00 0.00000E+00
706 9.14978E-01 1.74700E+01 9.38914E-01 9.16515E-04 0.00000E+00 0.00000E+00
707 9.25121E-01 1.74938E+01 9.38895E-01 9.15423E-04 0.00000E+00 0.00000E+00
708 9.46967E-01 1.75167E+01 9.38906E-01 9.14197E-04 0.00000E+00 0.00000E+00
709 9.40055E-01 1.75405E+01 9.38908E-01 9.12904E-04 0.00000E+00 0.00000E+00
710 9.35305E-01 1.75633E+01 9.38903E-01 9.11628E-04 0.00000E+00 0.00000E+00
711 9.73473E-01 1.75872E+01 9.38951E-01 9.11647E-04 0.00000E+00 0.00000E+00
712 9.70251E-01 1.76100E+01 9.38995E-01 9.11428E-04 0.00000E+00 0.00000E+00
713 9.19442E-01 1.76330E+01 9.38968E-01 9.10561E-04 0.00000E+00 0.00000E+00
714 9.04699E-01 1.76568E+01 9.38920E-01 9.10554E-04 0.00000E+00 0.00000E+00
715 9.45347E-01 1.76805E+01 9.38929E-01 9.09321E-04 0.00000E+00 0.00000E+00
716 9.01123E-01 1.77035E+01 9.38876E-01 9.09589E-04 0.00000E+00 0.00000E+00
717 9.61063E-01 1.772735+01 9.38907E-01 9.08846E-04 0.00000E+00 0.00000E+00
718 9.36848E-01 1.77502E+01 9.38904E-01 9.07580E-04 0.00000E+00 0.00000E+00
719 9.01023E-01 1.77740E+01 9.38851E-01 9.07852E-04 0.00000E+00 0.00000E+00
720 9.34268E-01 1.77987E+01 9.38845E-01 9.06609E-04 0.00000E+00 0.00000E+00
721 9.08481E-01 1.78215E+01 9.38803E-01 9.06332E-04 0.00000E+00 0.00000+E00
722 9.29685E-01 1.78453E+01 9.38790E-01 9.05161E-04 0.00000E+00 0.00000E+00
723 9.11574E-01 1.78692E+01 9.38752E-01 9.04692E-04 0.00000E+00 0.00000E+00
724 9.83318E-01 1.78920E+01 9.38814E-01 9.05544E-04 0.00000E+00 0.00000E+00
725 9.66869E-01 1.79150E+01 9.38853E-01 9.05123E-04 0.00000E+00 0.00000E+00
726 9.18746E-01 1.79378E+01 9.38825E-01 9.04299E-04 0.00000E+00 0.000005+00
727 9.17843E-01 1.79625E+01 9.38796E-01 9.03514E-04 0.00000E+00 0.00000E+00
728 9.60154E-01 1.79863E+01 9.38825E-01 9.02748E-04 0.00000E+00 0.00000E+00
729 9.68030E-01 1.80092E+01 9.38866E-01 9.02400E-04 0.00000E+00 0.00000E+00
730 9.64705E-01 1.80330E+01 9.38901E-01 9.01859E-04 0.00000E+00 0.00000E+00
731 9.46238E-01 1.80558E+01 9.38911E-01 9.00677E-04 0.00000R+00 0.00000E+00
732 9.50756E-01 1.80788E+01 9.38927E-01 8.99589E-04 0.00000E+00 0.00000E+00
733 9.17882E-01 1.81017E+01 9.38899E-01 8.98818E-04 0.00000E+00 0.00000E+00
734 9.20579E-01 1.81255E+01 9.38874E-01 8.97938E-04 0.00000E+00 0.00000E+00
735 9.46260E-01 1.81483E+01 9.38884E-01 8.96769E-04 0.00000E+00 0.00000E+00
736 9.64619E-01 1.81722E+01 9.38919E-01 8.96233E-04 0.00000E+00 0.000005+00
737 9.51975E-01 1.81950E+01 9.38936E-01 8.95189E-04 0.00000E+00 0.00000E+00
738 9.41043E-01 1.82180E+01 9.38939E-01 8.93976E-04 0.00000E+00 0.00000E+00
739 9.45898E-01 1.82417E+01 9.38949E-01 8.92812E-04 0.00000E+00 0.00000E+00
740 9.65496E-01 1.82655E+01 9.38985E-01 8.92327E-04 0.00000E+00 0.00000E+00
741 9.13476E-01 1.82893E+01 9.38950E-01 8.91787E-04 0.00000E+00 0.00000E+00
742 9.18150E-01 1.83132E+01 9.38922E-01 8.91025E-04 0.00000E+00 0.00000E+00
743 9.26568E-01 1.83370E+01 9.38905E-01 8.89978E-04 0.00000E+00 0.00000E+00
744 9.18823E-01 1.83607E+01 9.38878E-01 8.891895-04 0.00000E+00 0.00000E+00
745 9.49542E-01 1.83845E+01 9.38893E-01 8.88108E-04 0.00000E+00 0.00000E+00
746 9.54471E-01 1.84083E+01 9.38914E-01 8.87160E-04 0.00000E+00 0.00000+E00
747 9.36317E-01 1.84322E+01 9.38910E-01 8.85976E-04 0.00000E+00 0.00000E+00
748 9.31862E-01 1.84550E+01 9.38901E-01 8.84838E-04 0.00000E+00 0.00000E+00
749 9.36146E-01 1.84778E+01 9.38897E-01 8.83660E-04 0.00000E+00 0.00000E+00
750 9.62301E-01 1.85017E+01 9.38928E-01 8.83032E-04 0.00000E+00 0.00000E+00
751 9.90744E-01 1.85247E+01 9.38997E-01 8.84562E-04 0.00000E+00 0.00000E+00
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752 9.38020E-01 1.85475E+01 9.38996E-01 8.83383E-04 0.00000E+00 0.00000E+00
753 9.26880E-01 1.85713E+01 9.38980E-01 8.82353E-04 0.00000E+00 0.00000E+00
754 9.26182E-01 1.85950E+01 9.38963E-01 8.81343E-04 0.00000E+00 0.00000E+00
755 9.36353E-01 1.86180E+01 9.38960E-01 8.80179E-04 0.00000E+00 0.OOOOOE+00
756 9.03621E-01 1.86418E+01 9.38913E-01 8.80259E-04 0.OOOOOE+00 0.OOOOE+00
757 9.57084E-01 1.86637E+01 9.38937E-01 8.79422E-04 0.00000E+00 0.00000E+00
758 9.31246E-01 1.86875E+01 9.38927E501 8.78317E-04 0.00000E+00 0.00000E+00
759 9.35875E-01 1.87113E+01 9.38923E-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 9.25748E-01 1.87580E+01 9.38968E-01 8.77274E-04 0.00000E+00 0.00000E+00
762 9.39688E-01 1.87818E+01 9.38969E-01 8.76120E-04 0.00000E+00 0.00000E+00
763 9.55200E-01 1.88057E+01 9.38990E-01 8.75228E-04 0.00000E+00 0.000008E00
764 9.67303E-01 1.88295E+01 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 0.00000+E00
766 9.58079E-01 1.88762E+01 9.39080E-01 8.73376E-04 0.00000E+00 0.00000+E00
767 9.92942E-01 1.88990E+01 9.39151E-01 8.75071E-04 0.00000E+00 0.000005E00
768 9.36634E-01 1.89218E+01 9.39147E-01 8.73934E-04 0.00000E+00 0.00000E+00
769 9.69284E-01 1.89448E+01 9.39187E-01 8.73678E-04 0.00000E+00 0.00000E+00
770 9.02905E-01 1.89685E+01 9.39139E-01 8.73818E-04 0.00000E+00 0.00000+E00
771 9.31800E-01 1.89923E+01 9.39130E-01 8.72733E-04 0.00000E+00 0.000005+00
772 9.20422E-01 1.90153E+01 9.39106E-01 8.71937E-04 0.00000E+00 0.000005E00
773 9.70387E-01 1.90382E+01 9.39146E-01 8.71750E-04 0.00000E+00 0.00000E+00
774 9.01684E-01 1.90620E+01 9.39098E-01 8.71972E-04 0.00000E+00 0.00000E+00
775 9.38387E-01 1.90848E+01 9.39097E-01 8.708432-04 0.00000E+00 0.00000E+00
776 9.01963E-01 1.91077E+01 9.39049E-01 8.71040E-04 0.00000E+00 0.00000E+00
777 9.48430E-01 1.91325E+01 9.39061E-01 8.69999E-04 0.00000E+00 0.00000E+00
778 9.19217E-01 1.91562E+01 9.39035E-01 8.69254E-04 0.00000E+00 0.00000E+00
779 9.26475E-01 1.91792E+01 9.39019E-01 8.68285E-04 0,00000E+00 0.00000E+00
780 9.92574E-01 1.92020E+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 0.00000E+00 0.00000E+00
782 9.24003E-01 1.92487E+01 9.39063E-01 8.67896E-04 0.00000E+00 0.00000E+00
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 0.00000E+00 0.00000E+00
785 9.53401E-01 1.93192E+01 9.39072E-01 8.64988E-04 0.00000E+00 0.00000E+00
786 9.93710E-01 1.93430E+01 9.39142E-01 8.66691E-04 0O00000E+00 0.00000E+00
787 9.39756E-01 1.93658E+01 9.39143E-01 8.65586E-04 0.00000E+00 0.00000E+00
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 0.00000E+00 0.00000E+00
790 9.19882E-01 1.94355E+01 9.39104E-01 8.62774E-04 0.00000E+00 0.00000,E00
791 9.36054E-01 1.94583E+01 9,39100E-01 8.61689E-04 0.00000E+00 0.00000E500
792 9.57824E-01 1.94822E+01 9.39124E-01 8.60923E-04 0,00000E+00 0.00000E+00
793 9.56740E-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 8.59475E-04 0.00000E+00 0.00000E+00
795 9.37800E-01 1.95517E+01 9.39172E-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 0.00000E+00 0.00000E+00
798 9.52050E-01 1.96213E+01 9.39133E-01 8.56307E-04 0.00000E+00 O.O00000E+0
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 9.70928E-01 1.96927E+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 9.24964E-01 1.97640E+01 9.39068E-01 8.52550E-04 0.00000E+00 0.00000E+00
805 9.37624E-01 1.97870E+01 9.39066E-01 8.52490E-04 0.000005+00 0.00000500"
806 9.05660E-01 1.98108E+01 9.39025E-01 8.51445E-04 0.00000E+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 1.98583E+01 9.38960E-01 8.50661E-04 0.00000E+00 0.00000E+00
809 9.18639E-01 1.98822E+01 9.38934E-01 8.49980E-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 8.48348E-04 0.00000E+00 0.00000E+00
812 9.43545E-01 1.99527E+01 9.38901E-01 8.47319E-04 0.00000E+00 0.00000E+00
813 9.55380E-01 1.99755E+01 9.38922E-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 8.45898E-04 0.00000E+00 0.00000E+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 0.00000E+00 0.00000E÷00
819 9.27445E-01 2.01157E+01 9.38898E-01 8.43092E-04 0.00000E+00 0.00000E500
820 9.44088E-01 2.01385E+01 9.38904E-01 8.42084E-04 0.OOOOOE+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 0.00000E+00
823 9.30894E-01 2.02090E+01 9.38877E-01 8.39159E-04 0.00000E+00 0.00000E+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 9.66003E-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 0.00000E+00 0.00000E+00
828 9.55647E-01 2.03262E+01 9.38888E-01 8.35359E-04 0.00000E+00 0.00000E+00
829 9.13633E-01 2.03500E+01 9.38857E-01 8.34907E-04 0.00000E+00 0.00000E+00
830 9.50101F-01 2.03737E+01 9.38871E-01 8.34009E-04 0.00000E+00 0.00000E+00
831 9.48961E-01 2.03967E+01 9.38883E-01 8.33091E-04 0.00000E+00 0.00000E+00
832 9.48862E-01 2.04205E+01 9.38895E-01 8.32173E-04 0.00000E+00 0.00000E+00
833 9.41736E-01 2.04433E+01 9.38898E-01 8.31178E-04 0.00000F+00 0.00000.E00
834 9.37363E-01 2.04680E+01 9.38897E-01 8.30181E-04 0.00000E+00 0.00000E+00
835 9.66748E-01 2.04910E+01 9.38930E-01 8.29857E-04 0.00000E+00 0.00000E+00
836 1.01260E+00 2.05138E+01 9.39018E-01 8.33555E-04 0.00000E+00 0.00000E+00
837 9.00539E-01 2.05367E+01 9.38972E-01 8.33830E-04 0.00000E+00 0.00000E+00
838 9.62066E-01 2.05605E+01 9.39000E-01 8.33290E-04 0.00000E+00 0.00000E+00
839 9.10203E-01 2.05833E+01 9.38965E-01 8.33005E-04 0.00000E+00 0.00000E+00
840 9.38133E-01 2.06072E+01 9.38964E-01 8.32011E-04 0.00000E+00 0.00000E+00
841 9.02632E-01 2.06300E+01 9.38921E-01 8.32146E-04 0.O0000.E00 0.00000E+00
842 9.67458E-01 2.06530E+01 9.38955E-01 8.31849E-04 0.00000E+00 0.00000.E00
843 9.28494E-01 2.06758E+01 9.38943E-01 8.30952E-04 0.00000+E00 0.00000E+00
844 9.21864E-01 2.07005E+01 9.38922E-01 8.30213E-04 0.00000E+00 0.00000E+00
845 9.43201E-01 2.07235E+01 9.38927E-01 8.29243E-04 0.00000E+00 0.00000E+00
846 9.35636E-01 2.07463E+01 9.38924E-01 8.28269E-04 0.00000E+00 0.00000E+00
847 9.09182E-01 2.07710E+01 9.38888E-01 8.28037E-04 0.00000E+00 0.00000E+00
848 9.36806E-01 2.07940E+01 9.38886E-01 8.27061E-04 0.00000E+00 0.00000E+00
849 8.90424E-01 2.08177E+01 9.38829E-01 8.28063E-04 0.00000+E00 0.00000E+00
850 9.36661E-01 2.08425E+01 9.38826E-01 8.27090E-04 0.00000E+00 0.00000E+00
851 9.57491E-01 2.08653E+01 9.38848E-01 8.26407E-04 0.00000E+00 0.00005E+00
852 9.41807E-01 2.08873E+01 9.38852E-01 8.25442E-04 0.00000E+00 0.00000E+00
853 9.48774E-01 2.09102E+01 9.38863E-01 8.24554E-04 0.00000E+00 0.00000E+00
854 9.42531E-01 2.09330E+01 9.38868E-01 8.23597E-04 0.00000E+00 0.00000E+00
855 9.02756E-01 2.09568E+01 9.38825E-01 8.23719E-04 0.00000E+00 0.000005.00
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 8.24962E-04 0.00000E+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
873
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
926
927
928
929
930
931
932
933
934
935
936
937
938
939
940
941
942
943
944
945
946
947
948
949
950
951
952
953
954
955
956
957
958
959
960
961
962
963
964
965
966
967

9.35268E-01 2.10740E+01 9.38875E-01
9.34254E-01 2.10970E+01 9.38869E-01
9.33841E-01 2.11207E+01 9.38863E-01
9.20073E-01 2.11437E+01 9.38842E-01
9.22744E-01 2.11665E+01 9.38823E-01
9.26794E-01 2.11903E+01 9.38809E-01
9.08680E-01 2.12142E+01 9.38774E-01
9.27036E-01 2.12370E+01 9.38761E-01
1.00571E+00 2.12580E+01 9.38838E-01
9.37281E-01 2.12810E.01 9.38836E-01
9.50696E-01 2.13047E+01 9.38850E-01
9.35703E-01 2.13285E+01 9.38846E-01
9.30543E-01 2.13523E+01 9.38837E-01
9.11515E-01 2.13762E+01 9.38805E-01
9.64393E-01 2.13990E+01 9.38835E-01
9.15660E-01 2.14237E+01 9.38808E-01
9.69804E-01 2.14467E+01 9.38844E-01
9.24031E-01 2.14705E+01 9.38827E-01
9.13524E-01 2.14942E+01 9.38798E-01
9.21083E-01 2.15172E+01 9.38778E-01
8.98358E-01 2.15418E+01 9.38731E-01
9.44424E-01 2.15647E+01 9.38738E-01
9.32353E-01 2.15885E+01 9.38731E-01
9.86574E-01 2.16123E801 9.38785E-01
8.83376E-01 2.16352E+01 9.38722E-01
9.04659E-01 2.16590E+01 9.38684E-01
9.26387E-01 2.16828E+01 9.38670E-01
9.05810E-01 2.17067E+01 9.38633E-01
9.09202E-01 2.17303E+01 9.38599E-01
9.47268E-01 2.17542E+01 9.38609E-01
9.51634E-01 2.17772E+01 9.38624E-01
9.47755E-01 2.18008E+01 9.38634E-01
9.63209E-01 2.182478+01 9.38662E-01
9.34602E-01 2.18467E+01 9.38657E-01
9.24959E-01 2.18695E+01 9.38642E-01
9.20309E-01 2.18933E+01 9.38621E-01
9.12534E-01 2.19172E+01 9.38592E-01
9.60613E-01 2.19410E+01 9.38617E-01
9.07657E-01 2.19648E+01 9.38582E-01
9.47533E-01 2.19885E+01 9.38592E-01
8.98525E-01 2.20123E+01 9.38547E-01
9.36608E-01 2.20352E+01 9.38545E-01
9.48771E-01 2.20582E+01 9,38557E-01
9.61735E-01 2.20828E+01 9.38582E-01
9.57278E-01 2.21057E+01 9.38603E-01
9.42837E-01 2.21295E+01 9.38608E-01
9.06335E-01 2.21533E+01 9.38572E-01
9.27818E-01 2.21772E+01 9.38560E-01
9.33947E-01 2.22000E+01 9.38555E-01
9.72791E-01 2.22228E+01 9.38593E-01
9.22613E-01 2.22458E+01 9.38575E-01
9.27260E-01 2.22697E+01 9.38563E-01
9.40504E-01 2.22933E+01 9.38565E-01
9.27604E-01 2.23163E+01 9.38553E-01
9.32108E-01 2.23400E+01 9.38546E-01
9.39948E-01 2.23638E+01 9.38547E-01
9.07274E-01 2.23887E+01 9.38513E-01
9.60385E-01 2.24115E+01 9.38537E-01
9.38172E-01 2.24353E+01 9.38537E-01
9.27022E-01 2.24582E+01 9.38524E-01
9.34728E-01 2.24820E+01 9.38520E-01
9.46692E-01 2.25058E+01 9.38529E-01
9.23109E-01 2.25287E+01 9.38512E-01
8.87189E-01 2.25525E+01 9.38456E-01
9.61856E-01 2.25753E+01 9.38482E-01
9.20343E-01 2.26000E+01 9.38462E-01
9.84631E-01 2.26230E+01 9.38512E-01
9.28523E-01 2.26450E+01 9.38501E-01
9.23518E-01 2.26697E+01 9.38485E-01
9.56012E-01 2.26925E+01 9.38504E-01
9.47862E-01 2.27163E+01 9.38514E-01
1.00085E+00 2.27383E+01 9.38581E-01
9.32273E-01 2.27622E+01 9.38574E-01
9.59697E-01 2.27850E+01 9.38597E-01
9.74502E-01 2.28088E+01 9.38636E-01
9.19740E-01 2.28325E+01 9.38615E-01
9.30225E-01 2.28563E+01 9.38606E-01
9.02700E-01 2.28812E+01 9.38568E-01
9.81155E-01 2.29040E+01 9.38613E-01
9.71186E-01 2.29268E÷01 9.38648E-01
9.17643E-01 2.29488E+01 9.38626E-01
9.70050E-01 2.29708E+01 9.38659E-01
8.94729E-01 2.29947E+01 9.38613E-01
9.46672E-01 2.30183E+01 9.38621E-01
9.37264E-01 2.30422E+01 9.38620E-01
9.42056E-01 2.30660E+01 9.38623E-01
9.09905E-01 2.30898E+01 9.38593E-01
9.44193E-01 2.31137E+01 9.38599E-01
9.35474E-01 2.31373E+01 9.38596E-01
9.61784E-01 2.31612E+01 9.38620E-01
9.39951E-01 2.31842E+01 9.38621E-01
9.60090E-01 2.32070E+01 9.38644E-01
9.40739E-01 2.32298E+01 9.38646E-01
9.60578E-01 2.32528E+01 9.38669E-01
9.25059E-01 2.32757E+01 9.38655E-01
9.35311E-01 2.32995E+01 9.38652E-01
9,60339E-01 2.33215E+01 9.38674E-01
9.10698E-01 2.33462E+01 9.38645E-01
9.43670E-01 2.33690E+01 9.38650E-01
9.20223E-01 2.33928E+01 9.38631E-01
9.60063E-01 2.34157E+01 9.38653E-01
9.27028E-01 2.34395E+01 9.38641E-01
9.13701E-01 2.34633E+01 9.38615E-01
9.78438E-01 2.34853E+01 9.38657E-01
9.62132E-01 2.35090E+01 9.38681E-01
9.22775E-01 2.35338E+01 9.38665E-01
9.08247E-01 2.35567E+01 9.38633E-01
9.01881E-01 2.35813E+01 9.38595E-01

8.23109E-04 0.00000E+00 0.00000E+00
8.22168E-04 0.00000E+00 0.00000E+00
8.21233E-04 0.00000E+00 0.00000E+00
8.20568E-04 0.00000E+00 0.00000E+00
8.19829E-04 0.00000E+00 0.00000E+00
8.18997E-04 0.00000E+00 0.00000+E00
8.18791E-04 0.00000E+00 0.00000+E00
8.17957E-04 0.00000E+00 0.00000+E00
8.20661E-04 0.00000E+00 0.000008E00
8.19715E-04 0.00000E+O0 0.00000E800
8.18885E-04 0.00000E+00 0.00000+E00
8.17950E-04 0.00000E+00 0.00000E+00
8.17065E-04 0.00000E+00 0.00000E+00
8.16729E-04 0.00000E+00 0.00000E+00
8.16319E-04 0.00000E+00 0.00000.E00
8.15816E-04 0.00000E+00 0.00000+E00
8.15653E-04 0.00000E+00 0.00000E+00
8.14896E-04 0.00000E+00 0.00000E+00
8.14478E-04 0.00000E+00 0.00000.E00
8.13799E-04 0.00000E+00 0.00000+E00
8.14174E-04 0.00000E+00 0.00000+E00
8.13273E-04 0.00000E+00 0.000008E00
6.12381E-04 0.00000E+00 0.00000E+00
8.13273E-04 0.00000E+00 0.00000+E00
8.14776E-04 0.00000E+00 0.00000.E00
8.14767E-04, 0.00000E+00 0.00000+E00
8.13964E-04 0.00000E+00 0.00000E+00
8.13891E-04 0.00000E+00 0.00000.E00
8.13650E-04 0.00000E+00 0.00000+E00
8.12791E-04 0.00000E+00 0.00000E+00
8.12007E-04 0.00000E+00 0.00000E+00
8.11159E-04 0.00000E+00 0.00000E+00
8.10717E-04 0.000008+00 0.00000E+00
8.09819E-04 0.00000E+00 0.00000E+00
8.09057E-04 0.00000E+00 0.00000E+00
8.08411E-04 0.00000E+00 O.00008E+00
8.08033E-04 0.00000E+00 0.00000+E00
8.07505E-04 0.00000E+00 0.00000E+00
8.07343E-04 0.00000E+00 0.00000E+00
8.06504E-04 0.00000E+00 0.00000E+00
8.06840E-04 0.00000E+00 0.00000E+00
8.05945E-04 0.00000E+00 0.00000.E00
8.05129E-04 0.00000E+00 0.00000E+00
8.04646E-04 0.00000E+00 0.00000E+00
8.04021E-04 0.00000E+00 0.00000E+00
8.03144E-04 0.00000E+00 0.00000E+00
8.03049E-04 0.00000E+00 0.00000E+00
8.022498-04 0.00000E+00 0.00000E+00
8.01379E-04 0.00000E+00 0.00000E+00
8.01385E-04 0.00000E+00 0.00000E+00
8.00695E-04 0.00000E+00 0.00000E+00
7.99911E-04 0.00000E+00 0.00000E+00
7.99034E-04 0.00000E+00 0.00000E+00
7.98247E-04 0.00000E+00 0.00000E+00
7.97403E-04 0.00000E+00 0.00000E+00
7.96530E-04 0.00000E+00 0.00000E+00
7.96394E-04 0.00000E+00 0.00000E+00
7.95882E-04 0.00000E+00" 0.00000E+00
7.95013E-04 0.00000E+00 0.00000E+00
7.94244E-04 0.00000E+00 0.00000E+00
7.93390E-04 0.00000E+00 0.00000E+00
7.92576E-04 0.00000E+00 0.00000E+00
7.91891E-04 0.00000E+00 0.00000E+00
7.92991E-04 0.00000E+00 0.00000E+00
7.92537E-04 0.00000E+00 0.00000E+00
7.91922E-04 0.00000E+00 0.00000E+00
7.92641E-04 0.00000E+00 0.00000+E00
7.91857E-04 0.00000E+00 0.00000E+00
7.91167E-04 0.00000E+00 0.00000E+00
7.90539E-04 0.00000E+00 0.00000E+00
7.89751E-04 0.00000E+00 0.00000E+00
7.91749E-04 0.00000E+00 0.00000E+00
7.90926E-04 0.00000E+00 0.00000E.00
7.90402E-04 0.00000E+00 0.00000E+00
7.90492E-04 0.00000E+00 0.00000E+00
7.89904E-04 0.00000E+00 0.00000E+00
7.89109E-04 0.00000E+00 0.00000E+00
7.89200E-04 0.00000E+00 0.00000E+00
7.89668E-04 0.00000E+00 0.00000+E00
7.89590E-04 0.00000E+00 0.00000E+00
7.89066E-04 0.00000E+00 0.00000E+00
7.88935E-04 0.00000E+00 0.00000E+00
7.89480E-04 0.00000E+00 0.00000+E00
7.88687E-04 0.00000E+00 0.00000E+00
7.87851E-04 0.00000E+00 0.00000E+00
7.870238-04 0.00000E+00 0.00000E+00
7.86777E-04 0.00000E+00 0.00000E+00
7.85967E-04 0,00000E+0o 0.0000DE+00
7.85142E-04 0.00000E+00 0.00000E+00
7.84695E-04 0.00000E+00 0.00000E+00
7.83868E-04 0.00000E+00 0.00000E+00
7.83368E-04 0.00000E+00 0.00000E+00
7.82547E-04 0.00000E+00 0.00000E+00
7.82063E-04 0.00000E+00 0.00000E+00
7.81372E-04 0.00000E+00 0.00000E+00
7.80560E-04 0.00000E+00 0.00000E+00
7.80072E-04 0.00000E+00 0.00000E+00
7.79806E-04 0.00000E+00 0.00000E+00
7.79007E-04 0.00000E+00 0.00000E+00
7.78431E-04 0.00000E+00 0.00000E+00
7.77940E-04 0.000008E00 0.00000E+00
7.77223E-04 0.00000E+00 0.00000E+00
7.76847E-04 0.00000E+00 0.00000E+00
7.77144E-04 0.00000E+00 0.00000E+00
7.76719E-04 0.00000E+00 0.00000E+00
7.76088E-04 0.00000E+00 0.00000E+00
7.75924E-04 0.00000E+00 0.00000E+00
7.76055E-04 0.00000E+00 0.00000E+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
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
1075

9.35932E-01 2.36052E+01
9.31346E-01 2.36290E+01
9.59867E-01 2.36518E+01
9.30092E-01 2.36757E+01
9.25621E-01 2.36985E+01
8.99646E-01 2.37223E+01
9.13953E-01 2.37462E+01
9.71791E-01 2.37700E+01
9.52036E-01 2.37928E+01
9.03184E-01 2.38167E+01
9.51272E-01 2.38405E+01
9.86197E-01 2.38625E+01
9.35043E-01 2.38862E+01
9.29248E-01 2.39092E+01
9.33718E-01 2.39338E+01
9.42042E-01 2.39567E+01
8.88027E-01 2.39805E+01
9.14078E-01 2.40043E+01
9.70847E-01 2.40282E+01
9.29961E-01 2.40510E+01
9.53439E-01 2.40748E+01
9.33792E-01 2.40987E+01
9.49253E-01 2.41223E+01
9.62434E-01 2.41472E+01
8.98207E-01 2.41710E+01
9.59347E-01 2.41938E+01
9.10898E-01 2.42167E+01
9.39084E-01 2.42405E+01
9.33349E-01 2.42643E+01
9.87495E-01 2.42872E+01
9.25661E-01 2.43100E+01
9.34588E-01 2.43338E+01
9.45410E-01 2.43568E+01
9.39255E-01 2.43805E+01
9.32947E-01 2.44043E+01
9.12819E-01 2.44282E+01
9.73663E-01 2.44510E+01
9.47157E-01 2.44758E+01
9.54433E-01 2.44987E+01
9.36710E-01 2.45225E+01
9.69821E-01 2.45453E+01
9.67534E-01 2.45682E+01
9.60390E-01 2.45920E.01
9.39272E-01 2.46148E+01
9.50145E-01 2.46387E+01
9.53153E-01 2.46617E+01
9.23548E-01 2.46863E+01
9.16007E-01 2.47092E+01
9.35179E-01 2.47330E+01
9.56556E-01 2.47558E+01
9.18734E-01 2.47807E+01
9.16668E-01 2.48035E+01
9.25423E-01 2.48273E+01
9.14754E-01 2.48502E+01
9.07734E-01 2.48748E÷01
9.56991E-01 2.48968E+01
8.95227E-01 2.49207E+01
9.12037E-01 2.49453E+01
8.98296E-01 2.49683E+01
9.21735E-01 2.49920E+01
9.64811E-01 2.50150E+01
9.36293E-01 2.50388E+01
9.53964E-01 2.50625E801
9.18974E-01 2.50855E+01
1.00510E+00 2.51083E+01
8.88793E-01 2.51312E+01
9.14311E-01 2.51560E+01
9.29491E-01 2.51788E+01
9.04914E-01 2.52017E+01
9.42794E-01 2.52255E+01
9.38853E-01 2.52483E+01
9.30046E-01 2.52722E+01
9.86186E-01 2.52960E+01
9.20355E-01 2.53188E+01
9.61868E-01 2.53427E+01
9.53092E-01 2.53655E+01
9.07531E-01 2.53893E+01
9.15629E-01 2.54132E+01
1.02357E+00 2.54360E+01
8.82422E-01 2.54608E+01
9.25004E-01 2.54837E+01
9.45780E-01 2.55075E+01
8.74873E-01 2.55322E+01
9.35099E-01 2.55560E+01
9.23574E-01 2.55798E+01
8.74252E-01 2.56045E+01
9.85759E-01 2.56265E+01
9.45428E-01 2.56493E+01
9.43343E-01 2.56722E+01
9.64986E-01 2.56952E+01
9.30655E-01 2.57188E+01
9.61544E-01 .2.57418E+01
9.57602E-01 2.57657E+01
9.25422E-01 2.57885E+01
9.67254E-01 2.58123E+01
9.89360E-01 2.58352E+01
8.97188E-01 2.58590E+01
9.55907E-01 2.58818E+01
8.90272E-01 2.59065E+01
9.24183E-01 2.59295E+01
8.95895E-01 2.59533E+01
9.38783E-01 2.59762E+01
9.51304E-01 2.59990E÷01
9.36803E-01 2.60238E+01
9.04873E-01 2.60475E+01
9.17795E-01 2.60705E+01
9.50613E-01 2.60942E+01
9.30687E-01 2.61180E+01

9.38592E-01 7.75256E-04
9.38585E-01 7.74490E-04
9.38607E-01 7.74002E-04
9.38598E-01 7.73253E-04
9.38584E-02 7.72571E-04
9.38544E-01 7.72816E-04
9.38519E-01 7.72435E-04
9.38553E-01 7.72398E-04
9.38567E-01 7.71729E-04
9.38531E-01 7.71790E-04
9.38544E-01 7.71110E-04
9.38593E-01 7.71863E-04
9.38589E-01 7.71082E-04
9.38580E-01 7.70353E-04
9.38575E-01 7.69582E-04
9.38578E-01 7.68805E-04
9.38527E-01 7.69745E-04
9.38502E-01 7.69364E-04
9.38535E-01 7.69284E-04
9.385268E-01 7.68552E-04
9.38541E-01 7.67921E-04
9.38536E-01 7.67158E-04
9.38547E-01 7.66458E-04
9.38571E-01 7.66063E-04
9.38530E-01 7.66374E-04
9.38551E-01 7.65889E-04
9.38524E-01 7.65624E-04
9.38524E-01 7.64853E-04
9.38519E-01 7.64101E-04
9.38568E-01 7.64918E-04
9.38555E-01 7.64259E-04
9.38551E-01 7.63503E-04
9.38558E-01 7.62768E-04
9.38559E-01 7.62005E-04
9.38553E-01 7.61263E-04
9.38527E-01 7.60936E-04
9.38563E-01 7.60985E-04
9.38571E-01 7.60274E-04
9.38587E-01 7.59681E-04
9.38585E-01 7.58927E-04
9.38616E-01 7.58808E-04
9.38645E-01 7.58597E-04
9.38666E-01 7.58151E-04
9.38667E-01 7.57400E-04
9.38678E-01 7.56735E-04
9.38693E-01 7.56122E-04
9.38678E-01 7.55522E-04
9.38655E-01 7.55108E-04
9.38652E-01 7.54371E-04
9.38670E-01 7.53833E-04
9.38650E-01 7.53347E-04
9.38628E-01 7.52916E-04
9.38615E-01 7.52288E-04
9.38592E-01 7.51914E-04
9.38562E-01 7.51785E-04
9.385808-01 7.51265E-04
9.38537E-01 7.51728E-04
9.38511E-01 7.51439E-04
9.38472E-01 7.51732E-04
9.38456E-01 7.51175E-04
9.38481E-01 7.50882E-04
9.38479E-01 7.50154E-04
9.38494E-01 7.49575E-04
9.38475E-01 7.49087E-04
9.38540E-01 7.51150E-04
9.38492E-01 7.51970E-04
9.38468E-01 7.51607E-04
9.38460E-01 7.50929E-04
9.38427E-01 7.50904E-04
9.38432E-01 7.50190E-04
9.38432E-01 7.49465E-04
9.38424E-01 7.48786E-04
9.38470E-01 7.49478E-04
9.38452E-01 7.48959E-04
9.38475E-01 7.48577E-04
9.38489E-01 7.47990E-04
9.38459E-01 7.47862E-04
9.38437E-01 7.47465E-04
9.38519E-01 7.51188E-04
9.38465E-01 7.52386E-04
9.38452E-01 7.51777E-04
9.38459E-01 7.51091E-04
9.38399E-01 7.52823E-04
9.38396E-01 7.52111E-04
9.38381E-01 7.51527E-04
9.38320E-01 7.53287E-04
9.38365E-01 7.53921E-04
9.38372E-01 7.53234E-04
9.38377E-01 7.52534E-04
9.38402E-01 7.52243E-04
9.38395E-01 7.51567E-04
9.38417E-01 7.51175E-04
9.38435E-01 7.50683E-04
9.38423E-01 7.50075E-04
9.38450E-01 7.49860E-04
9.38498E-01 7.50688E-04
9.38459E-01 7.50989E-04
9.38475E-01 7.50462E-04
9.38430E-01 7.51124E-04
9.38417E-01 7.50537E-04
9.38377E-01 7.50893E-04
9.38377E-01 7.50189E-04
9.38389E-01 7.49584E-04
9.38388E-01 7.48884E-04
9.38356E-01 7.48839E-04
9.38337E-01 7.48386E-04
9.38349E-01 7.47775E-04
9.38341E-01 7.47112E-04

0.00000+E00 0.00000E+00
0.00000E+00 0.000008+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
0.00000E+00 0.00000E+00
O.00000E+00 O.000000E+0
0.00000S+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 0.00000.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.+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 0.00000E+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
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
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.000008+00 0.00000E+00
0.00000B+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 0.00000E+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
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
0.00000S+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.OOOOOE+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 0.00000E800
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
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1076 9.32428E-01 2.61410E+01 9.38336E-01 7.46436E-04 0.00000E+00 0.00000E+00
1077 9.48388E-01 2.616389E01 9.38345E-01 7.45800E-04 0.00000E+00 0.00000E+00
1078 9.21246E-01 2.61877E+01 9.38329E-01 7.45276E-04 0.OOOOOE+00 0.00000E+00
1079 9.22593E-01 2.62123E+01 9.38315E-01 7.44727E-04 0.00000E+00 0.00000E+00
1080 9.16644E-01 2.62352E+01 9.38295E-01 7.44308E-04 0.00000E+00 0.00000E+00
1081 9.18269E-01 2.62590E+01 9.38276E-01 7.43849E-04 0.00000E+00 0.00000E+00
1082 9.55646E-01 2.62828E+01 9.38292E-01 7.43334E-04 0.00000E+00 0.OOOOOE+00
1083 9.44325E-01 2.63057E+01 9.38298E-01 7.42667E-04 0.00000E+00 0.00000E+00
1084 9.25116E-01 2.63295E+01 9.38286E-01 7.42080E-04 0.00000E+00 0.00000E+00
1085 9.03483E-01 2.63533E+01 9.38253E-01 7.42091E-04 0.00000E+00 0.00000E+00
1086 9.44617E-01 2.63772E+01 9.38259E-01 7.41429E-04 0.00000E+00 0.00000E+00
1087 9.16163E-01 2.64008E+01 9.38239E-01 7.41026E-04 0.00000E+00 0.00000E+00
1088 9.07352E-01 2.64247E+01 9.38211E-01 7.40889E-04 0.00000E+00 0.00000E+00
1089 9.43691E-01 2.64485E+01 9.38216E-01 7.40224E-04 0.00000E+00 0.00000E+00
1090 9.03327E-01 2.64723E+01 9.38184E-01 7.40238E-04 0.00000E+00 0.00000E+00
1091 8.88026E-01 2.64980E+01 9.38137E-01 7.40991E-04 0.00000E+00 0.00000E+00
1092 9.54301E-01 2.65208E+01 9.38152E-01 7.40460E-04 0.00000E+00 0.00000E+00
1093 9.83354E-01 2.65455E+01 9.38194E-01 7.40940E-04 0.00000E+00 0.00000E+00
1094 9.30533E-01 2.65693E+01 9.38187E-01 7.40294E-04 0.00000E+00 0.00000E+00
1095 8.99736E-01 2.65932E+01 9.38152E-01 7.40453E-04 0.00000E+00 0.00000E+00
1096 9.45797E-01 2.66170E+01 9.38159E-01 7.39809E-04 0.00000E+00 0.00000E+00
1097 9.46175E-01 2.66388E+01 9.38166E-01 7.39169E-04 0.00000E+00 0.00000E+00
1098 9.66585E-01 2.66618E+01 9.38192E-01 7.38949E-04 0.00000E+00 0.00000E+00
1099 8.97523E-01 2.66857E+01 9.38155E-01 7.39206E-04 0.00000E+00 0.00000E+00
1100 9.758419-01 2.67093E+01 9.38189E-01 7.39329E-04 0.00000E+00 0.00000E+00
1101 9.90322E-01 2.67323E+01 9.38236E-01 7.40178E-04 0.00000E+00 0.00000E+00
1102 9.22798E-01 2.67552E+01 9.38222E-01 7.39638E-04 0.00000E+00 0.00000E+00
1103 9.27561E-01 2.67772E+01 9.38213E-01 7.39029E-04 0.00000E+00 0.00000E+00
1104 9.31462E-01 2.68010E+01 9.38207E-01 7.38384E-04 0.00000E+00 0.00000E+00
1105 9.63463E-01 2.68238E+01 9.38230E-01 7.38069E-04 0.00000E+00 0.00000E+00
1106 9.54171E-01 2.68467E+01 9.38244E-01 7.37542E-04 0.00000E+00 0.00000E+00
1107 9.37351E-01 2.68697E+01 9.38243E-01 7.36874E-04 0.00000+E00 0.00000E+00
1108 9.05554E-01 2.68933E+01 9.38214E-01 7.36801E-04 0.00000E+00 0.00000E+00
1109 9.05221E-01 2.69182E+01 9.38184E-01 7.36738E-04 0.00000E+00 0.00000E+00
1110 9.85107E-01 2.69402E+01 9.38226E-01 7.37290E-04 0.00000E+00 0.00000E+00
1111 9.12616E-01 2.69648E+01 9.38203E-01 7.36987E-04 0.00000E+00 0.00000E+00
1112 9.67415E-01 2.69877E+01 9.38229E-01 7.36793E-04 0.00000E+00 0.00000E+00
1113 9.12251E-01 2.70115E+01 9.38206E-01 7.36501E-04 0.00000E+00 0.00000E+00
1114 9.62824E-01 2.70362E+01 9.38228E-01 7.36171E-04 0.00000E+00 0.00000E+00
1115 9.18163E-01 2.70592E+01 9.38210E-01 7.35730E-04 0.00000E+00 0.00000E+00
1116 9.22717E-01 2.70828E+01 9.38196E-01 7.35201E-04 0.00000E+00 0.00000E+00
1117 9.57151E-01 2.71058E+01 9.38213E-01 7.34738E-04 0.00000E+00 0.00000E+00
1118 9.74900E-01 2.71297E+01 9.38246E-01 7.34815E-04 0.00000E+00 0.00000E+00
1119 9.64975E-01 2.71525E901 9.38270E-01 7.34547E-04 0.00000E+00 0.00000E+00
1120 9.47854E-01 2.71753E+01 9.38279E-01 7.33940E-04 0.00000+E00 0.00000E+00
1121 8.98628E-01 2.72000E+01 9.38243E-01 7.34139E-04 0.00000E+00 0.00000E+00
1122 9.10932E-01 2.72248E+01 9.38219E-01 7.33888E-04 0.00000E+00 0.00000E+00
1123 9.24210E-01 2.72487E+01 9.38206E-01 7.33340E-04 0.00000E+00 0.00000E+00
1124 9.16405E-01 2.72723E+01 9.38187E-01 7.32944E-04 0.00000E+00 0.00000E+00
1125 9.38150E-01 2.72962E+01 9.38187E-01 7.32291E-04 0.00000E+00 0.000009+00
1126 9.58066E-01 2.73190E+01 9.38204E-01 7.31853E-04 0.00000E+00 0.00000E+00
1127 9.10032E-01 2.73428E+01 9.38179E-01 7.31631E-04 0.00000E+00 0.00000E+00
1128 9.10568E-01 2.73677E+01 9.38155E-01 7.31392E-04 0.00000E+00 0.00000E+00
1129 9.11948E-01 2.73913E+01 9.38132E-01 7.31112E-04 0.00000E+00 0.00000E+00
1130 9.35171E-01 2.74143E+01 9.38129E-01 7.30469E-04 0.00000E+00 0.00000E+00
1131 9.33174E-01 2.74380E+01 9.38125E-01 7.29834E-04 0.00000E+00 0.00000E+00
1132 9.55790E-01 2.74610E+01 9.38140E-01 7.29356E-04 0.00000E+00 0.00000E+00
1133 9.43953E-01 2.74848E+01 9.38145E-01 7.28729E-04 0.00000E+00 0.00000E+00
1134 9.17241E-01 2.75085E+01 9.38127E-01 7.28319E-04 0.00000E+00 0.00000+E00
1135 9.29099E-01 2.75323E+01 9.38119E-01 7.27720E-04 0.00000E+00 0.00000+E00
1136 9.31610E-01 2.75553E+01 9.38113E-01 7.27100E-04 0.00000E+00 0.00000E+00
1137 9.31269E-01 2.75782E+01 9.38107E-01 7.26484E-04 0.00000E+00 0.00000E+00
1138 9.69908E-01 2.76010E+01 9.38135E-01 7.26384E-04 0.00000E+00 0.00000E+00
1139 9.45357E-01 2.76238E+01 9.38142E-01 7.25773E-04 0.00000E+00 0.00000E+00
1140 8.99880E-01 2.76468E+01 9.38108E-01 7.25914E-04 0.00000E+00 0.00000E+00
1141 9.18903E-01 2.76707E+01 9.38091E-01 7.25472E-04 0.000009E00 0.00000E+00
1142 9.57568E-01 2.76935E+01 9.38108E-01 7.25037E-04 0.00000E+00 0.00000E+00
1143 9.66128E-01 2.77163E+01 9.38133E-01 7.24817E-04 0.00000E+00 0.00000E+00
1144 9.84791E-01 2.77393E+01 9.38174E-01 7.25334E-04 0.00000E+00 0.00000E+00
1145 9.45275E-01 2.77630E+01 9.381809-01 7.24726E-04 0.00000E+00 0.00000E+00
1146 9.25944E-01 2.77860E+01 9.38169E-01 7.24171E-04 0.00000E+00 0.00000E+00
1147 9.37324E-01 2.78107E+01 9.38168E-01 7.23538E-04 0.00000+E00 0.00000E+00
1148 9.13569E-01 2.78345E+01 9.38147E-01 7.23225E-04 0.00000E+00 0.00000E+00
1149 9.56348E-01 2.78573E+01 9.38163E-01 7.22769E-04 0.00000E+00 0.00000E+00
1150 9.30874E-01 2.788029+01 9.38156E-01 7.22167E-04 0.00000E+00 0.00000E+00
1151 9.42039E-01 2.79032E+01 9.38160E-01 7.21546E-04 0.00000E+00 0.00000E+00
1152 9.08727E-01 2.79278E+01 9.38134E-01 7.21372E-04 0.00000E+00 0.00000E+00
1153 9.44263E-01 2.79517E+01 9.38140E-01 7.20765E-04 0.00000E+00 0.00000E+00
1154 9.56480E-01 2.79745E+01 9.38155E-01 7.20315E-04 0.00000E+00 0.00000E+00
1155 9.50713E-01 2.79973E+01 9.38166E-01 7.19773E-04 0.00000E+00 0.00000E+00
1156 9.14870E-01 2.80203E+01 9.38146E-01 7.19432E-04 0.00000E+00 0.00000E+00
1157 9.40514E-01 2.80442E+01 9.381489-01 7.18812E-04 0.00000E+00 0.00000E+00
1158 9.67724E-01 2.80670E+01 9.38174E-01 7.18645E-04 0.00000E+00 0.00000E+00
1159 9.04789E-01 2.80908E+01 9.38145E-01 7.18603E-04 0.00000E+00 0.00000E+00
1160 9.67256E-01 2.81137E+01 9.38170E-01 7.18422E-04 0.00000E+00 0.00000E+00
1161 9.71579E-01 2.81375E+01 9.38199E-01 7.18381E-04 0.00000E+00 0.00000E+00
1162 9.04867E-01 2.81622E+01 9.38170E-01 7.18336E-04 0.00000E+00 0.00000E+00
1163 9.36354E-01 2.81860E+01 9.38169E-01 7.17719E-04 0.000009+00 0.000009+00
1164 9.26787E-01 2.82098E+01 9.38159E-01 7.17168E-04 0.00000E+00 0.00000E+00
1165 9.48700-E01 2.82337E+01 9.38168E-01 7.16608E-04 0.00000E+00 0.00000E+00
1166 9.28933E-01 2.82573E+01 9.38160E-01 7.16036E-04 0.00000E+00 0.00000E+00
1167 9.48152E-01 2.82803E+01 9.38168E-01 7.15473E-04 0.00000E+00 0.00000E+00
1168 9.48642E-01 2.83032E+01 9.38177E-01 7.14915E-04 0.00000E+00 0.00000E+00
1169 9.45000E-01 2,83260E+01 9.38183E-01 7.14326E-04 0.00000E+00 0.00000E+00
1170 8.99952E-01 2.83498E+01 9.38151E-01 7.14465E-04 0.00000+E00 0.00000E+00
1171 9.35812E-01 2.83727E+01 9.38149E-01 7.13856E-04 0.00000E+00 0.00000E+00
1172 9.25186E-01 2.83965E+01 9.38138E-01 7.13332E-04 0.00000E+00 0.00000E+00
1173 9.19110E-01 2.84203E+01 9.38121E-01 7.12908E-04 0.00000E+00 0.00000E+00
1174 9.42315E-01 2.84432E+01 9.38125E-01 7.12308E-04 0.00000E+00 0.00000E+00
1175 9.04755E-01 2.84670E+01 9.38096E-01 7.12269E-04 0.000009+00 0.00000E+00
1176 9.66406E-01 2.94898E+01 9.38121E-01 7.12070E-04 0.00000E+00 O.O0000E+00
1177 9.55823E-01 2.85137E+01 9.38136E-01 7.11624E-04 0.00000E+00 0.00000E+00
1178 9.47044E-01 2.85375E+01 9.38143E-01 7.11058E-04 0.00000E+00 0.000009+00
1179 9.15941E-01 2.85603E+01 9.38124E-01 7.10705E-04 0.00000E+00 0.00000E+00
1180 9.59063E-01 2.85833E+01 9.38142E-01 7.10323E-04 0.00000E+00 0.00000E+00
1181 9.03423E-01 2.86070E+01 9.38113E-01 7.10331E-04 0.00000E+00 0.00000E+00
1182 9.16915E-01 2.86308E+01 9.38095E-01 7.09956E-04 0.00000E+00 0.00000E+00
1183 9.05549E-01 2.86547E+01 9.38067E-01 7.09890E-04 0.00000E+00 0.00000E+00
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1184 9.47179E-01 2.86785E+01 9.38075E-01 7.09331E-04 0.00000E+00 0.00000E+00
1185 9.60084E-01 2.87013E+01 9.38093E-01 7.08975E-04 0.00000E+00 0.00000E+00
1186 9.56989E-01 2.87243E+01 9.38109E-01 7.08556E-04 0.00000+E00 O.00000E+00
1187 9.08298E-01 2.87472E+01 9.38084E-01 7.08405E-04 0.00000.E00 0.00000E+00
1188 9.48080E-01 2.87710E+01 9.38093E-01 7.07857E-04 0.00000E+00 0.00000E+00
1189 9.44883E-01 2.87957E+01 9.38098E-01 7.07284E-04 0.00000E+00 0.00000E+00
1190 9.18628E-01 2.88203E+01 9.38082E-01 7.06878E-04 0.00000E+00 0.00000E+00

1191 9.34015E-01 2.88433E+01 9.38079E-01 7.06292E-04 0.00000E+00 0.00000E+00
1192 9.63594E-01 2.88670E+01 9.381006-01 7.06024E-04 0.00000E+00 0.00000+E00
1193 9.68365E-01 2.88908E÷01 9.38125E-01 7.05888E-04 0.00O00E+00 0.00000E+00
1194 9.39015E-01 2.89137E+01 . 9.38126E-01 7.05296E-04 0.00000E+00 0.00000E+00
1195 9.56916E-01 2.89375E+01 9.38142E-01 7.04881E-04 0.00000E+00 0.00000E+00
1196 9.53049E-01 2.89605E+01 9.38154E-01 7.04401E-04 0.00000E+00 0.00000E+00
1197 9.20751E-01 2.89842E+01 9.38140E-01 7.03962E-04 0.00000E+00 0.00000E+00
1198 9.36968E-01 2.90072E+01 9.38139E-01 7.03374E-04 0.00000E+00 0.00000E+00
1199 9.03918E-01 2.90310E+01 9.38110E-01 7.03367E-04 0.00000E+00 0.00000E+00
1200 9.39716E-01 2.90538E+01 9.38112E-01 7.02781E-04 0.00000E+00 0.00000E+00
1201 9.27605E-01 2.90777E+01 9.38103E-01 7.02249E-04 0.00000E+00 0.00000E+00
1202 9.20185E-01 2.91005E+01 9.38088E-01 7.01823E-04 0.000006E00 0.00000E+00
1203 9.79878E-01 2.91225E+01 9.38123E-01 7.02101E-04 0.00000E+00 0.00000E+00

KENO MESSAGE NUMBER K5-123 EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.

C,
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LIFETIME = 1.29025E-04 + OR - 1.25620E-07 GENERATION TIME = 1.00056E-04 + OR - 1.07505E-07
NU BAR = 2.41912E+00 + 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 AVERAGE

SKIPPED K-EFFECTIVE
67 PER CENT

DEVIATION CONFIDENCE INTERVAL

0.93813

0.93810

0.93813

0.93811

0.93810

0.93811

0.93809

0.93811

0.93811

0.93814

0.93816

0.93815

0.93812

0.93823

0.93820

0.93824

0.93827

0.93824

0.93818

0.93811

0.93811

0.93807

0.93810

0.93807

0.93810

0.93816

+ OR - 0.00070

+ OR - 0.00070

+ OR - 0.00070

+ OR - 0.00070

+ OR - 0.00070

" OR - 0.00070

+ OR - 0.00070

" OR - 0.00070

+ OR - 0.00070

+ OR - 0.00071

+ OR - 0.00071

+ OR - 0.00071

+ OR - 0.00071

+ OR - 0.00071

+ OR - 0.00071

+ OR - 0.00072

+ OR - 0.00072

+ OR - 0.00072

+ OR - 0.00072

" OR - 0.00072

" OR - 0.00072

" OR - 0.00072

" OR - 0.00073

" OR - 0.00073

+ OR - 0.00073

-O -OR•-000073

0.93743 TO 0.93884

0.93740 TO 0.93881

0.93743 TO 0.93883

0.93741 TO 0.93881

0.93740 TO 0.93881

0.93741 TO 0.93882

0.93738 TO 0.93879

0.93741 TO 0.93882

0.93741 TO 0.93882

0.93743 TO 0.93884

0.93746 TO 0.93887

0;93744 TO 0.93886

0.93741 TO 0.93883

0.93752 TO 0.93894

0.93749 TO 0.93891

0.93753 TO 0.93896

0.93755 TO 0.93899

0.93752 TO 0.93896

0.93745 TO 0.93890

0.93739 TO 0.93884

0.93739 TO 0.93883

0.93734 TO 0.93879

0.93737 TO 0.93883

0.93735 TO 0.93880

0.93737 TO 0.93883

0793743TO 0793889

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 0.93955

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-094036

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

-- 1.111000
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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

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

0.93814 + OR - 0.00074

0.93818 + OR - 0.00074

0.93817 + OR - 0.00074

0.93823 + OR - 0.00074

0.93817 + OR - 0.00074

0.93811 + OR - 0.00074

0.93815 + OR - 0.00075

0.93812 + OR - 0.00075

0.93817 + OR - 0.00075

0.93818 + OR - 0.00075

0.93820 + OR - 0.00076

0.93821 + OR - 0.00076

0.93817 + OR - 0.00076

0.93819 + OR - 0.00077

0.93811 + OR - 0.00077

0.93812 + OR - 0.00077

0.93802 + OR - 0.00077

0.93799 + OR - 0.00077

0.93795 + OR - 0.00078

0.93791 + OR - 0.00078

0.93806 + OR - 0.00078

0.93803 ÷ OR - 0.00078

0.93799 + OR - 0.00078

0.93788 + OR - 0.00078

0.93787 + OR - 0.00078

0.93783 + OR - 0.00079

0.93783 + OR - 0.00079

0.93740 TO 0.93887

0.93744 TO 0.93892

0.93743 TO 0.93891

0.93749 TO 0.93897

0.93743 TO 0.93891

0.93736 TO 0.93885

0.93740 TO 0.93889

0.93737 TO 0.93887

0.93742 TO 0.93892

0.93742 TO 0.93893

0.93744 TO 0.93895

0.93745 TO 0.93897

0.93741 TO 0.93893

0.93742 TO 0.93895

0.93734 TO 0.93888

0.93735 TO 0.93889

0.93725 TO 0.93879

0.93722 TO 0.93876

0.93717 TO 0.93872

0.93713 TO 0.93869

0.93728 TO 0.93883

0.93725 TO 0.93881

0.93720 TO 0.93877

0.93710 TO 0.93866

0.93708 TO 0.93865

0.93704 TO 0.93862

0.93705 TO 0.93862

95 PER CENT
CONFIDENCE INTERVAL

0.93667 TO 0.93961

0.93670 TO 0.93966

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

0.93666 TO 0.93972

0.93658 TO 0.93965

0.93656 TO 0.93966

0.93648 TO 0.93957

0.93644 TO 0.93954

0.93639 TO 0.93950

0.93635 TO 0.93947

0.93650 TO 0.93961

0.93647 TO 0.93959

0.93642 TO 0.93955

0.93632 TO 0.93944

0.93630 TO 0.93944

0.93626 TO 0.93940

0.93626 TO 0.93940

99 PER CENT NUMBER OF
CONFIDENCE INTERVAL HISTORIES

0.93593 TO 0.94034 1106000

0.93597 TO 0.94039 1101000

0.93595 TO 0.94039 1096000

0.93601 TO 0.94045 1091000

0.93594 TO 0.94040 1086000

0

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

0.93571 TO 0.94034

0.93567 TO 0.94031

0.93561 TO 0.94028

0.93557 TO 0.94025

0.93572 TO 0.94039

0.93570 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

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

252

297

302

307

312

317

322

327

332

337

342

347

352

357.

AVERAGE
R-EPPSCTIV]

0.93786

0.93786

0. 93777

0.93776

0. 93777

0. 93773

0. 93771

0.93776

0.93771

0.93778

0.93769

0.93758

0.93764

0. 937 69

0.93768

0.93771

0.93770

0.93768

0. 93773

0.93769

0.93768

0.93769

0.93774

0.93782

0.93783

0.93785

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

I OR - 0.00079

" OR - 0.00079

" OR - 0.00079

" OR - 0.00079

" OR - 0.00079

" OR - 0.00079

" OR - 0.00080

" OR - 0.00080

" OR - 0.00080

". OR - 0.00080

" OR - 0.00081

" OR - 0.00081

" OR - 0.00081

" ON - 0.00081

" OR - 0.00081

" OR - 0.00082

" OR - 0.00082

" OR - 0.00082

" OR - 0.00083

" OR - 0.00083

" OR - 0.00083

" OR - 0.00083

" OR - 0.00084

" OR - 0.00084

" OR - 0.00084

" OR - 0.00085

0.93707 TO 0.93865

0.93707 To 0.93864

0.93698 TO 0.93856

0.93697 To 0.93855

0.93698 To 0.93856

0.93693 To 0.93852

0.93691 TO 0.93851

0.93696 TO 0.93856

0.93691 TO 0.93852

0.93697 To 0.93858

0.93689 To 0.93850

0.93678 TO 0.93839

0.93683 TO 0.93844

0.93688 To 0.93849

0.93687 To 0.93849

0.93689 To 0.93853

0.93688 TO 0.93852

0.93686 To 0.93851

0.93691 TO 0.93856

0.93687 TO 0.93852

0.93685 To 0.93851

.0.93686 TO 0.93852

0.93691 TO 0.93858

0.93698 To 0.93865

0.93699 To 0.93867

0.93700 TO 0.93870

95 PER CENT
CONFIDENCE INTERVAL

0.93628 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 0.93939

0.93607 TO 0.93941

0.93614 To 0.93949

0.93614 To 0.93952

0.93619 To 0.93954

0.93607 TO 0.93947

99 PER CENT
CONFIDENCE INTERVAL

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

NUMBER OF
NISTORIES

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

8.46000

841000362 0.93777 + OR - 0.00085 0.93692 TO 0.93862
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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 67 PER CENT
K-EFFECTIVE DEVIATION CONFIDENCE INTERVAL

0.93778 +. OR - 0.00085

0.93770 ,. OR - 0.00086

0.93781

0. 93788

0.93788

0.93793

0.93783

0.93782

0.93788

0.93789

0.93784

0.93792

0.93776

0.93765

0.93762

0.93757

0.93765

0.937599

0.93778

0.93784

0.93799

0.93798

0. 93800

0.93809

0.93801

0.93798

0.93787

" OR - 0.00086

" OR - 0.00086

" OR - 0.00087

" OR - 0.00087

" OR - 0.00087

" OR - 0.00087

" OR - 0.00088

" OR - 0.00088

" OR - 0.00088

" OR - 0.00088

" OR - 0.00089

" OR - 0.00089

" OR - 0.00089

" OR - 0.00090

" OR - 0.00090

" OR - 0.00090

" OR - 0.00090

" OR - 0.00090

" OR - 0.00090

" OR - 0.00091

" OR - 0.00091

" OR - 0.00091

" OR - 0.00092

" OR - 0.00092

" OR - 0.00092

0.93692 To 0.93863

0.93684 To 0.93855

0.93699 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 0.93869

0.93677 TO 0.93854

0.93673 TO 0.93851

0.93668 TO 0.93847

0.93675 TO 0.93859

0.93669 To 0.93849

0.93688 To 0.938689

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

0.93589 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 -NUMBRER OF
CONFIDENCE INTERVAL HISTORIES

0.93522 TO 0.94034 836000

0.93513 TO 0.94027 831000

0.93523 To 0.94039 826000

0.93530 TO 0.94047 821000

0.93529 To 0.94048 816000

0.93532 To 0.94054 811000

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

0.93910 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

0.93924 TO 0.94073

0.93511 TO 0.94063

806000

801000

796000,

791000

786000

781000

776000

771000

766000

761000

756000

751000

746000

741000

736000

731000

726000

721000

716000

711000

706000

C,

'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

AVERAGE
K-EFFECTIVI

0.93787

0.93789

0.93795

0.93796

0.93794

0.93801

0.93808

0.93812

0.93816

0.93799

0.93805

0.93804

0.93795

0.93806

0.93800

0.93800

0.93799

0.93795

0.93791

0.93779

0.93779

0.93773

0.93763

0.93767

0.93761

0
67 PER CENT

DEVIATION CONFIDENCE INTERVAL

+ OR - 0.00092

" OR - 0.00093

÷ OR - 0.00093

" OR - 0.00094

+ OR - 0.00094

+ OR - 0.00094

+ OR - 0.00095

" OR - 0.00095

" OR - 0.00096

" OR - 0.00096

+ OR - 0.00097

" OR - 0.00097

+ OR - 0.00097

" OR - 0.00098

+ OR - 0.00098

" OR - 0.00098

÷ OR - 0.00099

+ OR - 0.00099

" OR - 0.00100

+ OR - 0.00099

+ OR - 0.00099

" OR - 0.00100

" OR - 0.00100

" OR - 0.00101

" OR - 0.00101

0.93695 TO 0.93880

0.93696 TO 0.93882

0.93702 TO 0.93888

0.93702 TO 0.93889

0.93700 TO 0.93889

0.93707 TO 0.93896

0.93713 TO 0.93902

0.93717 TO 0.93908

0.93720 TO 0.93912

0.93703 TO 0.93895

0.93709 TO 0.93902

0.93707 TO 0.93901

0.93698 TO 0.93892

0.93708 TO 0.93904

0.93702 TO 0.93898

0.93702 TO 0.93899

0.93700 TO 0.93898

0.93696 TO 0.93895

0.93692 TO 0.93891

0.93679 TO 0.93878

0.93679 TO 0.93878

0.93673 TO 0.93872

0.93663 TO 0.93863

0.93667 TO 0.93868

0.93661 TO 0.93862

0.93660 TO 0.93863.

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

0.93559 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

NUMSER 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

576000

571000

627 0.93762 + OR - 0.00101

632 0.93749 O DR - 0.00101
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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

767

AVERAGE
K-EFFECTIVI

0.93742

0. 93724

0. 93724

0. 93729

0.93729

0.93725

0.93728

0.93721

0.93710

0.93696

0. 93 684

0.93699

0.93700

0.93694

0. 93703

0.93686

0.93697

0.93712

0.93710

0.93699

0.93684

0.93684

0.93684

0.93667

0.93674

0.93666

0.93632

67 PER CENT 95 PER CENT
DEVIATION CONFIDENCE INTERVAL CONFIDENCE INTERVAL

99 PER CENT NUMBER OF
CONFIDENCE INTERVAL HISTORIES

C,
I OR - 0.00102

" OR - 0.00102

" OR - 0.00102

" OR -. 0.00103

" OR - 0.00104

" OR - 0.00104

" OR - 0.00105

" OR - 0.00106

" OR - 0.00106

" OR - 0.00107

" OR - 0.00107

" OR - 0.00108

" OR - 0.00108

" OR - 0.00109

" OR - 0.00109

" OR - 0.00110

"OR - 0.00110

" OR - 0.00111

" OR - 0.00112

" OR - 0.00112

" OR - 0.00113

" OR - 0.00114

" OR - 0.00115

" OR - 0.00115

" OR - 0.00116

" OR - 0.00117

" OR - 0.00117

0.93641 TO 0.93844

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 0.93792

0.93580 TO 0.93796

0.93592 TO 0.93808

0.93585 To 0.93803

0.93593 To 0.93812

0.93576 TO 0.93796

0.93586 To 0.93807

0.93601 TO 0.93824

0.93598 TO 0.93821

0.93575 TO 0.93800

0.93571 TO 0.93797

0.93570 To 0.93798

0.93569 To 0.93799

0.93552 To 0.93782

0.93558 To 0.93791

0.93549 To 0.93784

0.93515 To 0.93749

0.93539 To 0.93945

0.93521 To 0.93927

0.93519 To 0.93929

0.93523 TO 0.93935

0.93522 To 0.93936

0.93517 To 0.93933

0.93518 TO 0.93938

0.93509 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 0.93906

0.93476 To 0.93918

0.93490 TO 0.93935

0.93487 TO 0.93933

0.93463 TO 0.93912

0.93458 TO 0.93910

0.93456 To 0.93912

0.93454 To 0.93914

0.93436 To 0.93898

0.93442 TO 0.93907

0.93432 To 0.93901

0.93397 TO 0.93866

0.93438 TO 0.94047

0.93419 TO 0.94028

0.93417 To 0.94032

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

0.93375 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

0.93356 To 0.94016

0.93365 To 0.94028

0.93379 TO 0.94046

0.93375 TO 0.94044

0.93351 TO 0.94024

0.93345 TO 0.94023

0.93342 To 0.94026

0.93339 TO 0.94028

0.93321 To 0.94013

0.93325 TO 0.94024

0.93315 To 0.94018

0.93280 TO 0.93984

566000

561000

556000

551000

546000

541000

536000

531000

526000

521000

516000

511000

506000

501000

496000

491000

486000

481000

476000

471000

466000

461000

456000

451000

446000

441000

436000

(6
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NO. OF INITIAL
GENERATIONS AVERAGE

SKIPPED K-EFFECTIVE
67 PER CENT

DEVIATION CONFIDENCE INTERVAL

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

0.93637

0.93642

0.93638

0.93620

0.93620

0.93618

0.93617

0.93637

0.93651

0.93651

0.93648

0.93649

0.93639

0.93618

0.93619

0.93631

0.93636

0.93633

0.93625

0.93648

0.93625

0.93623

0.93646

0.93669

0.93658

0.93668

0.93683

+ OR - 0.00118

+ OR - 0.00119

+ OR - 0.00119

+ OR - 0.00120

" OR - 0.00121

" OR - 0.00122

+ OR - 0.00123

+ OR - 0.00124

+ OR - 0.00125

" OR - 0.00126

+ OR - 0.00127

+ OR - 0.00129

+ OR - 0.00130

+ OR - 0.00130

+ OR - 0.00130

+ OR - 0.00132

" OR - 0.00133

+ OR - 0.00133

+ OR - 0.00135

+ OR - 0.00136

" OR - 0.00137

+ OR - 0.00138

+ OR - 0.00139

+ OR - 0.00139

+ OR - 0.00140

+ OR - 0.00142

" OR - 0.00143

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

0.93539 TO 0.93826

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
CONFIDENCE INTERVAL

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

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

0.93678

0. 93674

0. 93680

0.93685

0.93689

0.93 657

0. 936056

0.93636

0.93636

0.93614

0.93610

0.93616

0.93619

0.93618

0.93636

0.93612

0.93628

0.93621

0.93597

0.93596

0.93575

0.93918

0.93514

0.93565

0.93618

0.93561

0.93620

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

*OR - 0.00145

+OR - 0.00147

" OR - 0.00149

" OR - 0.00151

" OR - 0.00151

" OR - 0.00152

" OR - 0.00153

" OP..- 0.00153

" OR - 0.00156

" OR - 0.00158

" OR - 0.00160

" OR - 0.00163

" OR - 0.00164

" OR - 0.00167

" OR - 0.00168

" OR - 0.00170

" OR - 0.00172

" OR - 0.00174

" OR - 0.00176

" OR - 0.00180

" OR - 0.00183

" OR - 0.00186

" OR - 0.00190

" OR - 0.00193

" OR - 0.00195

" OR - 0.00196

" OR - 0.00198

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 INTERVAL

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 0.94105

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 ToO 094138

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

NUMOBER OF
NISTORIES

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
~0
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NO. OF INITIAL
GENERATIONS AVERAGE

SKIPPED K-EFFECTIVE

1042 0.93585 ,

1047 0.93583 +

1052 0.93632 +

1057 0.93610 +

1062 0.93566 4

1067 0.93582 4

1072 0.93621

1077 0.93622 +

1082 0.93661 4

1087 0.93703 +

1092 0.93783 +

1097 0.93768 +

1102 0.93704

1107 0.93674

1112 0.93682

1117 0.93695

1122 0.93679

1127 0.93728

1132 0.93784

1137 0.93839

1142 0.93839

1147 0.93719

1152 0.937B6

1157 0.93748

1162 0.93678

1167 0.93664ý

1172 0.93756

* 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

67 PER CENT
DEVIATION CONFIDENCE INTERVAL

- 0.00201 0.93384 TO 0.93786

- 0.00195 0.93388 TO 0.93778

- 0.00197 0.93435 TO 0.93829

- 0.00195 0.93415 TO 0.93805

- 0.00199 0.93367 TO 0.93766

- 0.00197 0.93385 TO 0.93779

- 0.00201 0.93421 TO 0.93822

- 0.00207 0.93415 TO 0.93830

- 0.00214 0.93447 TO 0.93875

- 0.00220 0.93484 TO 0.93923

- 0.00221 0.93562 TO 0.94004

- 0.00224 0.93544 TO 0.93992

- 0.00220 0.93483 TO 0.93924

- 0.00229 0.93445 TO 0.93903

- 0.00226 0.93456 TO 0.93909

- 0.00233 0.93462 TO 0.93928

- 0.00233 0.93446 TO 0.93913

- 0.00242 0.93486 TO 0.93971

- 0.00253 0.93531 TO 0.94037

- 0.00269 0.93570 TO 0.94108

- 0.00276 0.93564 TO 0.94115

- 0.00283 0.93436 TO 0.94002

- 0.00299 0.93487 TO 0.94086

- 0.00324 0.93424 TO 0.94072

- 0.00318 0.93360 TO 0.93996

- 0.00358 0.93306 TO 0.94022

- 0.00394 0.93362 TO 0.94151

95 PER 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

0.93100 TO 0.94396

0.93041 TO 0.94315

0.92947 TO 0.94381

0.92968 TO 0.94545

99 PER CENT
CONFIDENCE INTERVAL

0.92982 TO 0.94187

0.92998 TO 0.94168

0.93042 TO 0.94223

0.93025 TO 0.94195

0.92969 TO 0.94164

0.92991 TO 0.94173

0.93020 TO 0.94223

0.93000 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

0.92987 TO 0.94361

0.93003 TO 0.94362

0.92995 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

NUMBER OF
HISTORIES

161000

156000

151000

146000

141000

136000

131000

126000

121000

116000

111000

106000

101000

96000

91000

86000

81000

76000

71000

66000

61000

56000

51000

46000

41000

36000

31000

NAC International 6.6.8-153
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NO. OF INITIAL
GENERATIONS

SKIPPED

1177

1182

1187

1192

1197

AVERAGE
K-EFFECTIVE

0.93754 + OR

0.93970 . OR

0.94097 + OR

0.94058 + OR

0.93471 + OR

DEVIATION

- 0.00427

- 0.00467

- 0.00508

- 0.00679

- 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

NAC International 6.6.8-154
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PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RUN.
THE LINE REPRESENTs K-EFF = 0. 9381 + OR - 0. 0007 WNICN OCCURS FOR 1203 GENERATIONS RUN.
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105+

110

115+

120+

125 +

130+

135 +

140 +

145 +

150 +

155 +

160 +

165 +

170 +

175 +
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I
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I *

I
* I

* II
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215 +
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280 +
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320

325+

330 +

335 +

340 +

345 +

350 +

355 +

360 +

365 +

370 +

375 +

380 +

385 +

390 +
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400 +
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NAC International

November 2007
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540 +
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NAC Intenationa

November 2007
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860+
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PLOT OF AVERAGE K-EFFECTIVE BY GENERATION SKIPPED.
THE LINE REPRESENTS K-EFF = 0. 9381 + OR - 0. 0007 WHICH OCCURS FOR 4 GENERATIONS SKIPPED.
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320

330 +325+
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340 +
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540 +
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560 +
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570 I
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755 +

760 +

765 +

770 +

775 ÷

780 +

785 +

790+

7955

800 +

805 .

810 +

815 +

820 +

825 +

830 +
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845 +

850 +
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GROUP FISSION UNIT REGION FISSIONS PERCENT
FRACTION DEVIATION

1 0.0001 1.16021E-04 2.7239

2 0.0006 5.37105E-04 0.8501

3 0.0007 6.36084E-04 0.7171

4 0.0004 3.65024E-04 0.9455

5 0.0005 4.85982E-04 0.7449

6 0.0007 6.37578E-04 0.5699

7 0.0007 6.46534E-04 0.6280

8 0.0007 6.55531E-04 0.9764

9 0.0010 8.92779E-04 1.2147

10 0.0021 1.93895E-03 1.1809

11 0.0045 4.25875E-03 1.0450

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

6.08684E-03 1.0529

6.06546E-03 1.0763

5.39501E-03 1.0500

1.02704E-03 1.8212

6.78870E-04 2.4958

1.05328E-03 2.8411

1.50301E-03 2.6453

1.78180E-03 2.2783

7.96153E-03 1.1565

4.51121E-03 1.6031

1.22697E-02 1.0000

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

6.50981E-03 0.6547

1.52535E-02 0.4896

8.10936E-02 0.1957

2.11288E-01 0.1123

1.99371E-01 0.1168

2.65750E-01 0.1040

1.00796E-01 0.1880

1.00132E+00 0.0184

SKIPPING 3 GENERATIONS

LEAKAGE PERCENT
DEVIATION

0.00000+E00 0.0000

0.OOOOOE+00 0.0000

0.000000+00 0.0000

0.00000E+00 0.0000

0.00000E+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

0.OOOOOE+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.000OOE+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

0.000000E00 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

0.00000E+00 0.0000

O.00000E+00 0.0000

23 0.0755 7.08406E-02 0.3751

24 0.2215 2.07785E-01 0.2114

25 0.2199 2.06269E-01 0.2137

26 0.3015 2.82848E-01 0.1849

27 0.1182 1.10886E-01 0.3190

SYSTEM TOTAL = 9.38133E-01 0.0749

ELAPSED TIME 29.12517 MINUTES

RANDOM NUMBER= 3BD444363COD

NAC International 6.6.8-179
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0.8664
0.8692
0.8721
0.8749
0.8777
0.8806
0.8834
0.8862
0.8891
0.8919
0.8948
0.8976
0.9004
0.9033
0.9061
0.9089
0.9118
0.9146
0.9174
0.9203
0.9231
0.9259
0.9288
0.9316
0.9344
0.9373
0.9401
0.9429
0.9458
0.9486
0.9514
0.9543
0.9571
0.9600
0.9628
0.9656
0.9685
0.9713
0.9741
0.9770
0.9798
0.9826
0.9855
0.9883
0.9911
0.9940
0.9968
0.9996
1.0025
1.0053
1.0081
1.0110
1.0138
1.0167
1.0195
1.0223

0.8692
0.8721
0.8749
0.8777
0.8806
0.8834
0.8862
0.8891
0.8919
0.8948
0.8976
0.9004
0.9033
0.9061
0.9089
0.9118
0.9146
0.9174
0.9203
0.9231
0.9259
0.9288
0.9316
0.9344
0.9373
0.9401
0.9429
0.9458
0.9486
0.9514
0.9543
0.9571
0.9600
0.9628
0.9656
0.9685
0.9713
0.9741
0.9770
0.9798
0.9826
0.9855
0.9883
0.9911
0.9940
0.9968
0.9996
1.0025
1.0053
1.0081
1.0110
1.0138
1.0167
1.0195
1.0223
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

NAC International 6.6.8-181
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FREQUENCY FOR GENERATIONS 604 TO 1203 (.
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

C,
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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 TRAVERSED THE PERILOUS PATH THROUGH KENO V IN 29.12517 MINUTES
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6.6.9 General Atomics Irradiated Fuel Material

This section contains the output file for the most reactive configuration of GA IFM in the

NAC-LWT cask.
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Figure 6.6.9-1 Maximum Reactivity GA IFM Configuration C,
NAC International
QSCALDIOT Banner Generation Utility v5.1 (20020221)

I JOB INFORMATION I

Working Directory: gaifsýl73ps_000i_il0Oh_000e_68t
Output File Name: gaifm.._173ps_000i_100h_000e_068t.out
Start Date:
Fri 05/16/2003
Start Time:
11:02a

I SOFTWARE INFORMATION I

Program Name: Scale 4.3 for Windows NT 4.0/2000
Installation Date: June 10, 1998
Code Verification Package #: EA9131010-127, Rev. 0
Code Verification Date: June 10, 1998
Program Location: G:\SCALE4.3\WINNT\EXE

I SYSTEM INFORMATION I

Computer Type: Dell Precision 530
Operating System: Windows 2000
Computer ID: ROSEZI-IT1215
Serial Number: 3VTCR01
Login ID: rosezl
System Verification Date: January 10, 2002

C,

K,
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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 GA IFM
27GROUPNDF4 INFHOMMEDIUM
IRERTR TRIGA FUEL - HOMOGENIZED (NO CLAD)
H20 1 0.6816 293.0 END
U-235 1 DEN=0.10624 1.0 END
U-238 1 DEN=0.43306 1.0 END
ZR 1 DEN=0.94133 1.0 END
* 1 DEN=0.01625 1.0 END
C 1 DEN=0.00216 1.0 END

N HTGR FUEL MATRIX
H20 3 1.0000 293.0 END
C 3 DEN=O.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=0.01997 1.0 END
u-238 3 DEN=0.00147 1.0 END
I CASK INTERIOR MODERATOR
H20 4 0.0001 293.0 END
I CASK EXTERIOR MODERATOR
H20 5 0.0001 293.0 END
' LEAD SHIELD
PB 6 1.0000 293.0 END
I NEUTRON SHIELD
H20 7 0.0001 293.0 END
, STAINLESS STEEL
SS304 8 1.0000 293.0 END
I WATER
H20 9 1.0000 293.0 END
END COMP
LWT WITH GA IFM
READ PARAM RUN=YES PLT=NO TME=5000 GEN=803 NPG=1000 TBA=5 END PAEAM
READ GEOM
UNIT 1
COM= 'TRIGA/RERTR PHU - 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 6.0325 2P28.0000
UNIT 2
COM='HTGR FHU - NO BASKET'
CYLINDER 3 1 5.7277 2P28.0000
CYLINDER 8 1 6.0325 2P28.0000
CYLINDER 4 1 6.3627 2P28.0000
CYLINDER 8 1 6.6675 2P28.0000
GLOBAL UNIT 5
COM= 'ASSEMBLED LWTI
CYLINDER 4 1 17.1500 2P28.0000
HOLE 1 0.0000 6.0325 0.0000
HOLE 2 0.0000 -6.6675 0.0000
CYLINDER 8 1 18.9103 2P28.0000
CYLINDER 6 1 33.4645 2P28.0000
CYLINDER 8 1 36.5188 2P28.0000
CYLINDER 7 1 49.2227 2P28.0000
CYLINDER 8 1 49.8221 2P28.0000
CUBOID 5 1 4P49.8221 2P28.0000
END GEOM
READ BOUNDS ALL=MIR END BOUNDS
READ PLOT
TTL='XY SLICE OF CASK'
SCR=YES PIC=MAT LPI=10
XUL=-50.0 YUL=50.0 ZUL=0.0 XLR=50.0 YLR=-50.0 ZLR=0.0
UAX=1.0 VDN=-1.0 NAX=1500 END
END PLOT
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 4.45 (SECONDS)

SECONDARY MODULE 000009 HAS BEEN CALLED.

MODULE 000009 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 538.87 (SECONDS)

MODULE CSAS25 IS FINISHED. COMPLETION CODE 0. CPU TIME USED 544.75 (SECONDS)

THE FOLLOWING DATA CARDS PRECEDE AN = CARD
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CCCCCCCCCCC SSSSSSSSSSS
CCCCCCCCCCCCC SSSSSSSSSSSSS
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
SS CC
SSSSSSSSSSSS CC

SSSSSSSSSSSS CC
SS CC
SS CC

SS SS CC CC
SSSSSSSSSSSSS CCCCCCCCCCCCC

SSSSSSSSSSS CCCCCCCCCCC

0000000 5555555555555
000000000 5555555555555

00 00 55
00 00 55
00 00 55
00 00 555555555555
00 00 5555555555555
00 00 55
00 00 55

00 00 55 55
000000000 5555555555555

0000000 55555555555

1111 111111

i1 ii
iii ii

11 11
11 11

11111111 11111111
11111111 '11111111

AAAAAAAAA
AAAAAAAAAAA

AA AA
AA AA
AA AA.
AAAAAAAAAAAAA
AAAAAAAAAAAAA.
AA AA
AA AA
AA AA
AA AA
AA AA

AAAAAAAAA
AAAAAAAAAAA

AA AA
AA Auk
AA AA
AAAAAAAAAAAAA
AAVAAAAAAAAAAA

AA AA
AA AA
AA AA
AA AA
AA AA

II
/I

II
II

II
II

II
II

II
II

II
II

SSSssSSSSSS
SSSSSSSSSSSSS
SS SS

SS
SS
SSSSSSSSSSSS

SSSSSSSSSSSS
SS
SS

SS SS
SSSSSSSSSSSSS

SSSSSSSSSSS

LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LLLLLLLLLLLLL
LLLLLLLLLLLLL

0000000
55i

00 i 05
05 00
S0 S 00

LIi

000000
00000 00

00 00
00 00

0 00 00

00000000

00000

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

EEEEEEEEEEEEE
EEEEEEEEEEEEE
EE
EE
EE
EEEEEEEEE
EEEEEEEEE
EE
EE
EE
EEEEEEEEEEEEE
EEEEEEEEEEEEE

666666666666
6666666666666
66
66
66
666666666666
6666666666666
66 66
66 66
66 66
6666666666666
66666666666

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

5555555555555
5555555555555
55
55
55
555555555555
5555555555555

55
55

55 55
5555555555555

55555555555

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

// 0000000 33333333333
// 000000000 3333333333333

/ 0 00 00 33 33
// 00 00 33

// 00 00 33
// 00 00 333

// 00 00 333
// 00 00 33

0/ 00 00 33
// 00 00 33 33

// 000000000 3333333333333
// 0000000 33333333333

33333333333 22222222222
3333333333333 2222222222222

* 33 33 22 22
: * 33 22

: 33 22
333 22
333 22

... 33 22
: * 33 22

: * 33 33 22
3333333333333 2222222222222

33333333333 2222222222222

(qp

V.
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SSSSSSSSSSS
SSSSSSSSSSSSS
SS SS
SS
SS
SSSSSSSSSSSS

SSSSSSSSSSSS
SS
SS

SS SS
SSSSSSSSSSSSS

SEESSSSSSSSS

CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCCCCCCCCCC

CCCCCCCCCCC

AAAAAAAAA
AAAAAAAAAAA

AA AA
AA AA
AA AA
AAAAAAAAAAAAA
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
EEEEEEEEEEEEE

PPPPPPPPPPPP
PPPPPPPPPPPPP
pp Pp
pp Pp
Pp pp
-PPPPPPPPPPPPp
-PPPPPPPPPPPP

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: M:\SCALE43\WfNNT\EXE

PRODUCTION CODE: CSAS

VERSION: 3.1

JOBNAME: SCALE-PC

DATE OF EXECUTION: 05/16/03

TIME OF EXECUTION: 11:02:32
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RERTR TRIGA FUEL - HOMOGENIZED (No CLAD)

ETGR FUEL MATRIX

CASK INTERIOR MODERATOR

CASK EXTERIOR MODERATOR

LEAD SHIELD

NEUTRON SHIELD

STAINLESS STEEL

WATER

RERTR TRIGA FUEL - HOMOGENIZED (NO CLAD)
LWT WITH GA IFM

****PROBLEM PARAMETERS *

LIB 27GROUPNDF4 LIBRARY
MXX 9 MIXTURES
MSC 19 COMPOSITION SPECIFICATIONS
IZM 1 MATERIAL ZONES
GE INFHOMMEDIUM GEOMETRY
MORE 0 0/1 DO NOT READ/READ OPTIONAL PARAMETER DATA
MSLN 0 FUEL SOLUTIONS

** PROBLEM COMPOSITION DESCRIPTION **

SC H20 STANDARD COMPOSITION
MX 1 MIXTURE NO.
VF 0,6816 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 U-235 STANDARD COMPOSITION
MX 1 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.1062 SPECIFIED DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

92235 1.00.ATOM/MOLECULE *-0
END

SC U-238 STANDARD COMPOSITION
MX 1 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.4331 SPECIFIED DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

92238 1.00 ATOM/MOLECULE
END

SC ZR STANDARD COMPOSITION
MX 1 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.9413 SPECIFIED DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

40000 1.00 ATOM/MOLECULE
END

SC H STANDARD COMPOSITION
MX 1 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.0162 SPECIFIED DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

1001 1.00 ATOM/MOLECULE
END

SC C STANDARD COMPOSITION
MX 1 MIXTURE NO.
VP 1.0000 VOLUME FRACTION
ROTH 0.0022 SPECIFIED DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND

6012 1.00 ATOM/MOLECULE

HTGR FUEL MATRIX
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
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END

Sc C
MX
VF
ROTH
NEL
ICP

END

SC TH
MX
VF
ROTH
NEL
ICP

8016 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
3 MIXTURE NO.

1.0000 VOLUME FRACTION
0.7405 SPECIFIED DENSITY

1 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

6012 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
3 MIXTURE NO.

1.0000 VOLUME FRACTION
0.2048 SPECIFIED DENSITY

1 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

90000 1.00 ATOM/MOLECULE
90232 100.000 WT%

STANDARD COMPOSITION
3 MIXTURE NO.

1.0000 VOLUME FRACTION
0.1474 SPECIFIED DENSITY

1 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

14000 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
3 MIXTURE NO.

1.0000 VOLUME FRACTION
0.0023 SPECIFIED DENSITY

1 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

8016 1.00 ATOM/MOLECULE

END

SC SI
MX
VF
ROTH
NEL
ICP

END

SC 0
MX
VF
ROTH
NEL
ICP

END

SC U-235
MX
VF
ROTS
NEL
ICP

END

SC U-238

3
1.0000
0.0200

1
1

92235

STANE
MIXTI
VOLUS
SPEC]
NO. E
0/1 8

STANI

DARD COMPOSITION
URE NO.
FE FRACTION
PIED DENSITY

ELEMENTS
FIXTURE/COMPOUND
1.00 ATOM/MOLECULE

DARD COMPOSITION
URE NO.
ME FRACTION
FIED DENSITY

ELEMENTS
FIXTURE/COMPOUND
1.00 ATOM/MOLECULE

MX 3 MIXTU
VF 1.0000 VOLUk
ROTH 0.0015 SPEC]
MEL 1 NO. E
ICP 1 0/iF

92238

CASK INTERIOR MODERATOR
END

SC H20 STANDARD COMPOSITION
MX 4 MIXTURE NO.
VF 0.0001 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

CASK EXTERIOR MODERATOR
END

SC H20 STANDARD COMPOSITION
MX 5 MIXTURE NO.
VF 0.0001 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

LEAD SHIEL]
END

SC PB
MX
VF
ROTH
NEL
ICP
TEMP

1001 2.00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

D

STANDARD COMPOSITION
6 MIXTURE NO.

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

NEUTRON SHIELD
END

SC H20 STANDARD COMPOSITION
MX 7 MIXTURE NO.
VF 0.0001 VOLUME FRACTION
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ROTH 0.9982 THEORETICAL DENSITY
NFL 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 STANDARD COMPOSITION
MX 8 MIXTURE ND.
VP 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 MT%
25055 2.000 NT%
26304 69.500 NT%
28304 9.500 NT%

MATER
END

SC N20 STANDARD COMPOSITION
14X 9 MIXTURE ND.
VF 1.0000 VOLUME FRACTION
ROTH 0.9982 THEORETICAL DENSITY
NEL 2 NO. ELEMENTS
lOP 1 0/1 MIXTURE/COMPOUND
TEM4P 293.0 DEC KELVIN

1001 2.00 ATOMS/MOLECULE
6016 1.00 ATOM/MOLECULE

END

*** PROBLEM GEOMETRY **

**** INFINITE HOMOGENEOUS MEDIUM * *

MFUEL 1 MIXTURE NO. OF THE INFINITE HOMOGENEOUS MEDIUM

HIP MESSAGE NUMBER MP-22 FOLLOWS:
*WARNING** STANDARD COMPOSITION SPECIFICATION CARD(S) MISSING

FOR MIXTURE NUMBER 2

(4

NAC International 6.6.9-8



NAC-LWT Cask SAR November 2007
Revision 38

* * * LWT WITH GA IFM

**** * *****DATA LIBRARY INFORMATION***

*** UNIT VOLUME

NUMBER DATA SET NAME NAME UNIT FUNCTION

89 M:\scaBe43\DATALIB\FT89F001 STANDARD COMPOSITION LIBRARY

82 M:\scale43\DATALIB\FT82F001 CROSS SECTION LIBRARY

11 D:\zjr\Lwt\GAIFM\Crit\DAMAGED\gaifm_173ps_00 SHORT CROSS SECTION LIBRARY

90 D:\zjr\Lwt\GAIFM\Crit\DAMAGED\gaifm.173ps_00 INPUT DATA DIRECT ACCESS

* * STANDARD COMPOSITION LIBRARY DATA * -

UNIT NUMBER ; 89

DATASET NAME : M:\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 LIBRARY DATA

* * * UNIT NUMBER : 82

DATASET NAME : M:\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 IO'S WERE USED READING THE KENO V PARAMETER 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 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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BBBBBBBBBBB 00000000000
BBBBBBBBBBBBB 0000000000000
BB BB 00 00
BB BB 00 00
BB BB 00 GO
BBBBBBBBBBBB 00 00
BBBBBBBBBBBB 00 00
BB BB 00 00
BB BB 00 00
BB BB 00 00
BBBBBBBBBBBBB 0000000000000
BBBBBBBBBBB 00000000000

S0SSSSSSSSS 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

SSSSSSSSSS ccccCCCCCCC

0000000 5555555555555
000000000 5555555555555

00 00 55
00 00 55
00 00 55
00 00 555555555555
00 00 5555555555555
00 00 55
00 00 55
00 00 55 55

000000000 5555555555555
0000000 55555555555

111l 1112
111 ii2
1i Ii
11 11
II ii
II 11
ii 11
ii ii

iiiii iiiii

November 2007

NN N N
NMN NN
NNNN NN

NNNSN SNNN NN IM

M SN S--------------NN NN M - -- - -- -

NN NN NNNN NNSN

NN NSNSN SNSN

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

// ii1

// 11

AAAAAAAAA
AAAAAAAAAAA

AA AA
AA AA
AA AA
AAAAAAAAAAAAA
AAAAAAAAAAAAA
AA AA
AA AA
AA AA
AA AA"
AA AA

EEEEEEEEEEEEE
EEEEEEEEEEEE
EE
EE
EE
EEEEEEEEE
EEEEEEEEE
EE
EE
EE
EEEEEEEEEEEE
EEEEEEEEEEEEE

666666666666
6666666666666
66
66
66
666666666666
6666666666666
66 66
66 66
66 66
6666666666666

66666666666

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

MM MM IIIIIIIIIIII
MEN MMM IIIIIIIIIIII
MMSM MMMM II
MM HM MM MM II
MM MM 05 MM II
MM MMM MM II
MM M MM II
MM MM II
MM NM II
MM MM II
MM MM IIIIIIIIIIII
MN MM IIIIIIIIIIII

pppppppppppp
ppppppppppppp
pp pp
pp pp
pp pp
ppppppppppppp
pppppppppppp
pp
pp
pp
pp
pp

// 0000000
// 000000000

// 00 00
// 00 00

// 00 00
// 00 00

// 00 00
// 00 00

// 00 00
// 00 00

// 000000000
// 0000000

33333333333
3333333333333

: ** 33 33
: * 33
* * 33

333
333

: * 33
: 33
: 33 33

3333333333333
33333333333

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

ccccCCCCCCC
ccCCcCCCCCCCC
CC CC
cc
CC
Cc
CC
cc
CC
CC CC
CCCCCCcCCCCCC

ccccCCCCCC

33333333333
3333333333333
33 33

33
33

333
333

33
33

33 33
3333333333333

33333333333

22222222222
2222222222222
22 22

22
22

22
22

22
22

22
2222222222222
2222222222222

II

II

1I
II

Iiiiiiii

0000000
000000000

00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00

000000000
0000000

is

( '
NAC International 6.6.9-10



NAC-LWT Cask SAR
Revision 38

November 2007

SSSSSSSSSSS
SSSSSSSSSSSSS
SS SS
SS
SS
SSSSSSSSSSSS

SSSSSSSSSSSS
SS
SS

SS SS
SSSSSSSSSSSSS

SSSSSSSSSSS

CCCCCCCCCCC
CCCCCCCCCCCCC
cc CC
cc
Cc
CC
CC
CC
cc
cc cc
CCCCCCCCCCCCC

CCCCCCCCCCC

ARAAAAAAA LL EEEEEEEEEEEEE
AAAAAAAAAAA LL EEEEEEEEEEEEE

AA AA LL EE
AA AA LL EE
AA AA LL EE
AAAARAAAAAAAA LL EEEEEEEEE
AAAAAAAAAAARA LL EEEEEEEEE
AA AA LL EE
AA AA LL EE
AA AA LL EE
AA AA LLLLLLLLLLLL EEEEEEEEEEEEE
AA AA LILLLLLLLLIL EEEEEEEEEEEEE

PPPPPPPPPPPp CCCCCCCCCCC
PPPPPPPPPPPPP CCCCCCCCCCCCC
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PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000008

CREATION DATE: 09/16/95

VOLUME: Eng

LIBRARY: M:\SCALE43\WINNT\EXE

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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-IQ ARRAY HAS 1 ENTRIES.

0Q ARRAY HAS 4 ENTRIES.

IQ ARRAY HAS 6 ENTRIES.

2Q ARRAY HAS 2 ENTRIES.

25 ARAY AS ENTIES

(O
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Revision 38
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/SPNERE 1

IZM--NUMBER OF ZONES OR MATERIAL REGIONS 9

MS--MIXING TABLE LENGTH 26

IBL--SHIELDED CROSS SECTION EDIT OPTION (0/1--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 FOR WIGNER RATIONAL APPROXIMATION 1.000E+00

3Q ARRAY HAS 26 ENTRIES.

4Q ARRAY HAS 26 ENTRIES.

5Q ARRAY HAS 26 ENTRIES.

6Q ARRAY HAS 9 ENTRIES.

7Q ARRAY HAS 9 ENTRIES.

8Q ARRAY HAS 9 ENTRIES.

9Q ARRAY HAS 9 ENTRIES.

10Q ARRAY HAS 26 ENTRIES.

11Q ARRAY HAS 9 ENTRIES.

MIXING TABLE

ENTRY MIXTURE ISOTOPE NUMBER DENSITY NEW IDENTIFIER
1 1 1001 5.52201E-02 1001001
2 3 1001 6.67692E-02 3001001
3 4 1001 6.67692E-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
12 9 8016 3.33846E-02 9008016
13 1 92235 2.72201E-04 1092235
14 3 92235 5.11657E-05 3092235
15 1 92238 1.09554E-03 1092238
16 3 92238 3.71876E-06 3092238
17 1 40000 6.21447E-03 1040000
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 1.74286E-02 8024304
24 8 25055 1.73633E-03 8025055
25 8 26304 5.93579E-02 8026304
26 8 28304 7.72070E-03 8028304

GEOMETRY AND MATERIAL DESCRIPTION

ZONE MIXTURE OUTER DIMENSION TEMPERATURE EXTRA XS TYPE (0/1--FURL/MOD)
1 1 1.00000E+00 2.93000E+02 0.OOOOOE+00 0
2 2 6.OOOOOE+00 -2.93000E+02 0.00000E+00 0
3 3 1.10000E+01 2.93000E+02 0.OOOOOE+00 0
4 4 1.60000E+01 2.93000E402 0.00000E+00 0
5 5 2.10000E+01 2.93000E+02 0.OOOOOE+00 0
6 6 2.60000E+01 2.93000E+02 0.OOOOOE+00 0
7 7 3.10000E+01 2.93000E+02 0.OOOOOE+00 0
8 8 3.60000E+01 2.93000E+02 0.OOOOOE+00 0
9 9 4.10000E+01 2.93000E+02 0.OOOOOE+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*BONAMI WILL COPY FROM LOGICAL 11 TO LOGICAL 1

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 1001 HYDROGEN FROM LOG 18 TO LOG 1 BONDARENKO TRIGGER 0

COPY 1001 HYDROGEN 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

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

COPY

1001

6012

6012

6012

8016

8016

8016

8016

8016

8016

8016

14000

24304

25055

26304

28304

40000

82000

90232

92235

92235

92235

92238

92238

92238

HYDROGEN

CARBON-12

CARBON-12

CARBON-12

OXYGEN-16

OXYGEN-16

OXYGEN-16

OXYGEN-16

OXYGEN-16

OXYGEN-16

OXYGEN-16

SILICON

CR 1191 WT SS-30

MANGANESE-55

FE 1192 WT SS-30

NI 1190 WT SS-30

ZIRCONIUM

PB 1288 218NGP

THORIUM-232

URANIUM-235

URANIUM-235

URANIUM-235

URANIUM- 238

URANIUM-238

URANIUM-238

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 18 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 I

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

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

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

C-.

C,
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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/THRM1002
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
CARBON-12 ENDF/B-IV MAT 1274/THRM1065
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
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(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)'

ZIRCONIUM ENDF/B-IV MAT 7141
PB 1288 218NGP 042375 P-3 293K

THORIUM-232 ENDF/B-IV MAT 1296
URANIUM-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

08/12/94

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
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
ID
ID
ID
ID
ID

26
0
1

1001001
3001001
4001001
5001001
7001001
9001001
1006012
3006012
1008016
3008016
4008016
5008016
7008016
9008016
3014000
8024304
8025055
8026304
8028304
1040000
6082000
3090232
1092235
3092235
1092238
3092238

TAPE COPY USED 0 I/O'S, 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: M:\SCALE43\WINNT\EXE

PRODUCTION CODE: NITAWL

VERSION: 3.0

JOBNAME: SCALE-PC

DATE OF EXECUTION: 05/16/03

TIME OF EXECUTION: 11:02:33
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-IQ ARRAY HAS 1 ENTRIES.

0Q ARRAY HAS 9 ENTRIES.

IQ ARRAY HAS 12 ENTRIES.

SELECT 26 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

6 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 26 ENTRIES.

3Q ARRAY HAS 90 ENTRIES.

4Q ARRAY HAS 26 ENTRIES.

GENERAL INFORMATION CONCERNING CROSS SECTION LIBRARY
TAPE IDENTIFICATION NUMBER 4321
NUMBER OF NUCLIDES ON TAPE 26
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/THRM1002
2 HYDROGEN ENDF/B-IV MAT 1269/THRM1002
3 HYDROGEN ENDP/B-IV MAT 1269/THRM1002
4 HYDROGEN ENDF/B-IV MAT 1269/THRM1002
5 HYDROGEN ENDF/B-IV MAT 1269/THRMO002
6 HYDROGEN ENDF/B-IV MAT 1269/THRM1002
7 CARBON-12 ENDF/B-IV MAT 1274/THRM1065
8 CARBON-12 ENDF/B-IV MAT 1274/THRM1065
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 ENUF/B-IV MAT 1276
13 OXYGEN-16 ENDF/B-IV MAT 1276
14 OXYGEN-16 ENDF/B-IV MAT 1276
15 SILICON ENDF/B-IV MAT 1194
16 CR 1191 WT SS-304(1/EST) P-3 293K SP=5+4(42375)
17 MANGANESE-55 ENDF/B-IV MAT 1197
18 FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)
19 NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4(42375)
20 ZIRCONIUM ENDF/B-IV MAT 7141
21 PB 1288 218NGP 042375 P-3 293K
22 THORIUM-232 ENDF/B-IV MAT 1296
23 URANIUM-235 ENDF/B-IV MAT 1261
24 URANIUM-235 ENDF/B-IV MAT 1261
25 URANIUM-238 ENDF/B-IV MAT 1262
26 URANIUM-238 ENDF/B-IV MAT 1262

HYDROGEN ENDF/B-IV MAT 1269/THRM1002

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

1001001
3001001
4001001
5001001
7001001
9001001
1006012
3006012
1008016
3008016
4008016
5008016
7008016
9008016
3014000
8024304
8025055
8026304
8028304
1040000

~ip

HYDROGEN ENDF/B-IV MAT 1269/THRM1002

HYDROGEN ENDF/B-IV MAT 1269/THRM1002

HYDROGEN ENDF/B-IV MAT 1269/THRM1002

HYDROGEN ENDF/B-IV MAT 1269/THRM1002

HYDROGEN ENDF/B-IV RAT 1269/THRM1002

CARBON-12 ENDF/B-IV MAT 1274/THRM1065

CARBON-12 ENDF/B-IV MAT 1274/THRM1065

OXYGEN-16 ENDF/B-IV MAT 1276

OXYGEN-16 ENDF/B-IV RAT 1276

OXYGEN-16 ENDF/B-IV MAT 1276

NAC International

UPDATED 08/12/94 6082000
UPDATED 08/12/94 3090232
UPDATED 08/12/94 1092235
UPDATED 08/12/94 3092235
UPDATED 08/12/94 1092238
UPDATED 08/12/94 3092238

UPDATED 08/12/94 1001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

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 5001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 7001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 9001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 1006012 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 3006012 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 1008016 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=

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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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(1/EST) P-3 293K SP=5+4(42375)'

UPDATED 08/12/94 5008016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 7008016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 9008016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 3014000 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 8024304 TEMPERATURE=
PROCESS OUSER 1007 IS AT TEMPERATURE=

293.00
293.00

293.00
293.00

293.00
293.00

293.00
0.00

293.00
293.00

293.00MANGANESE-55 ENDF/B-IV MAT 1197 UPDATED 08/12/94 8025055

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS 0.OOOOE÷00

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 54.466 TEMPERATURE(KELVIN) = 29

POTENTIAL SCATTER SIGMA 2.590 LUMPED NUCLEAR DENSITY = 1.73

SPIN FACTOR (G) = 14.448 LUMP DIMENSION (A-BAR) = 0.00

INNER RADIUS = 0.0000000E+00 DANCOFF CORRECTION (C) = 0.00

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I 55.845 SIGMA(PER ABSORBER ATOM)= 3.466302

MODERATOR-i WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 55.925 SIGMA(PER ABSORBER ATOM)= 1.255759

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.OOOOOOE+00 -3.944190E-01
9 -2.797993E-03 0.000000E+00 -2.293471E+00

10 -3.291452E-01 0.OOOOOOE+00 -3.820862E+01
11 -2.680562E+00 0.OOOOOOE+00 -1.159996E+02

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 3.33719E+00
FISSION 0.00000E+00

TEMPERATURE=

33.000

63295E-03

00000E+00

0000R.E+00

2E+02

8E+02

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)'

ZIRCONIUM ENDF/B-IV MAT 7141

PB 1288 218NGP 042375 P-3 293K

PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 8026304 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 8028304 TEMPERATURE=
PROCESS RUSER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 1040000 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 6082000 TEMPERATURE=
PROCESS RUSER 1007 IS AT TEMPERATURE=

293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00THORIUM-232 ENDF/B-IV MAT 1296 UPDATED 08/12/94 3090232 TI

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS 0.0000E+00

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 230.040 TEMPERATURE(KELVIN) = 293.000

POTENTIAL SCATTER SIGMA = 10.150 LUMPED NUCLEAR DENSITY = 5.3153303]

SPIN FACTOR (G) = 666.678 LUMP DIMENSION (A-BAR) = 0.00000001

INNER RADIUS = 0.OOOOOOOE+00 DANCOFF CORRECTION (C) = 0.00000001

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-i 1.008 SIGMA(PER ABSORBER ATOM)= 2.5601689E+03

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 13.617 SIGMA(PER ABSORBER ATOM)= 5.8951794E+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 FISS RES SCAT
9 -1.537706E-03 0.OOOOOOE+00 -1.274133E-02

10 -9.518421E-02 0.OOOOOE+00 -5.100160E-01

EMPERATURE=

E-04

E+00

E+00
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21 -1.724563E+00 0.000000E+00 -2.284316E+00
12 -5.948936E+00 0.000000E+00 -9.034661E+00
13 -1.168305E+01 0.000000E+00 -1.439534E+00

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 5.75991E+01
FISSION 0.00000E+00

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

URANIUM-235 ENDF/B-IV MAT 1261 UPDATED 08/12/94 1092235 TEMPERATURE= 293.00

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS 0.0000E+00

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 233.025 TEMPERATURE(KELVIN) = 293.000

POTENTIAL SCATTER SIGMA = 11.500 LUMPED NUCLEAR DENSITY = 2.7220073E-04

SPIN FACTOR (G) = 15171.100 LUMP DIMENSION (A-BAR) = 0.0OOOOOOE+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 1.008 SIGMA(PER ABSORBER ATOM)= 4.1345737E+03

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 23.697 SIGMA(PER ABSORBER ATOM)= 5.2259918E+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
12 -1.562050E+00 -9.584369E-01 -4.085827E-02
13 -5.262661E+00 -2.581354E+00 -1.213858E-01
14 -3.765349E+00 -2.255217E+00 -2.806130E-02
15 -1.919643E-04 -1.459400E-04 1.329683E-06

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.15993E+02
FISSION 1.28668E+02

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00 u
URANIUM-235 ENDF/B-IV MAT 1261 UPDATED 08/12/94 3092235 TEMPERATURE= 293.00

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LEAR IS 0.0000E+00

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 233.025 TEMPERATURE(KELVIN) = 293.000

POTENTIAL SCATTER SIGMA = 11.500 LUMPED NUCLEAR DENSITY = 5.1165749E-05

SPIN FACTOR (G) = 15171.100 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 1.008 SIGMA(PER ABSORBER ATOM)= 2.6596197E+04

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 13.920 SIGMA(PER ABSORBER ATOM)= 6.2625801E+03

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=L.00000

GROUP RES ABS RES FISS RES SCAT
12 -2.344056E-01 -1.438800-E01 -6.240554E-03
13 -8.441902E-01 -4.162556E-01 -1.976475E-02
14 -5.930282E-01 -3.583517E-01 -4.437619E-03
15 -6.245016E-05 -4.746152E-05 3.750866E-08

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.26513E402
FISSION 1.34455E+02

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

URANIUM-238 ENDF/B-IV MAT 1262 UPDATED 08/12/94 1092238 TEMPERATURE= 293.00

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS 0.0000E+00 a.
RESONANCE DATA FOR THIS NUCLIDE 3
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MASS NUMBER (A) = 236.006 TEMPERATURE(KELVIN) = 293.000

POTENTIAL SCATTER SIGMA = 10.599 LUMPED NUCLEAR DENSITY = 1.0955411E-03

SPIN FACTOR (G) = 656.527 LUMP DIMENSION (A-BAR) = 0.0000000E+00

INNER RADIUS = 0.GOOOOG0E+00 DANCOFF CORRECTION (C) = 0.0000000E+00

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-i 1.008 SIGMA(PER ABSORBER ATOM)= 1.0272860E+03

MODERATOR-I WILL BE TREATED BY THE NORDHEIM 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-SHIELDING=I.00000

GROUP RES ABS RES FISS RES SCAT
9 -5.670995E-03 0.000000E i+00 -6.271562E-02

10 -2.592614E-01 -1.776290E-06 -1.805436E+00
11 -5.712295E+00 0.000000E+00 -1.704868E+01
12 -3.260907E+01 0.O00000E+00 -3.853433E+01
13 -4.122983E+01 0.000000E+00 -1.360831E+01
14 -7.892720E+01 0.000000E+00 -4.614881E+00
15 -5.014865E-08 0.000000E+00 9.319286E-08

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 8.34181E+01
FISSION 5.30689E-04

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

URANIUM-238 ENDF/B-IV MAT 1262 UPDATED 08/12/94 3092238 TEMPERATURE= 293.00

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS 0.O0OOE+00

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 236.006 TEMPERATURE)KELVIN) = 293.000

POTENTIAL SCATTER SIGMA = 10.599 LUMPED NUCLEAR DENSITY = 3.7167583E-06

SPIN FACTOR (G) = 656.527 LUMP DIMENSION (A-BAR) = 0.OOO000E+00

INNER RADIUS = 0.0OOGOO0E+00 DANCOFF CORRECTION (C) = 0.0000000E+00

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I 1.008 SIGMA(PER ABSORBER ATOM)= 3.6593247E+05

MODERATOR-i WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 13.944 SIGMA(PER ABSORBER ATOM)= 8.6317188E+04

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 FISS RES SCAT
9 -1.458856E-05 0.000000E+00 -1.704482E-04

10 -8.678175E-04 -4.383982E-09 -6.304161E-03
11 -5.092458E-02 S.000000E+00 -1.643915E-01
12 -5.565513E-01 0.000000E+00 -6.664960E-01
13 -6.091141E-01 0.005000E+00 -2.016093E-01
14 -1.094999E+00 0.000000E+00 -6.417535E-02
15 -3.734067E-09 0.000000E+00 2.932041E-09

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.70632E+02
FISSION 5.33689E-04

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00
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THIS XSDRN 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 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/THRM1002
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
HYDROGEN ENDF/B-IV MAT 1269/THRMI002
HYDROGEN ENDF/B-IV MAT 1269/THEM1002
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
CARBON-12 ENDF/B-IV MAT 1274/THRMI065
CARBON-12 ENDF/B-IV MAT 1274/THEM1065
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
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)'
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)'

ZIRCONIUM ENDF/B-IV MAT 7141
PB 1288 218NGP 042375 P-3 293K

THORIUM-232 ENDF/B-IV MAT 1296
URANIUM-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

C,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
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
ID
ID
ID
ID
ID

26
0
4

1001001
3001001
4001001
5001001
7001001
9001001
1006012
3006012
1008016
3008016
4008016
5008016
7008016
9008016
3014000
8024304
8025055
8026304
8028304
1040000
6082000
3090232
1092235
3092235
1092238
3092238

TAPE COPY USED 0 I/O'S, AND TOOK 0.11 SECONDS

C,

S
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PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000009

CREATION DATE: 03/08/96

VOLUME: Eng

LIBRARY: M:\SCALE43\WIN._NT\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

**• ****** ~ HNMERIC PARAMETERS *** *

**w TME MAXIMUM PROBLEM TIME (MIN)

TBA TIME PER GENERATION (MIN) 5.00

* GEN NUMBER OF GENERATIONS 803

NPG NUMBER PER GENERATION 1000

* NSK NUMBER OF GENERATIONS TO BE SKIPPED 3

*** BEG BEGINNING GENERATION NUMBER 1 ***

*** RES 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

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

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 IFM

** ***** LOGICAL PARAMETERS •** * (Zj
RUN

FLX

SMU

MKU

CKU

FM4U

MKH

CKH

FMH

HHL

AMX

XSE

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 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

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

PLT

FDN

NUB

MKP

CKP

FMP

MKA

CRA

F74A

HAL

FAR

GAS

PAX

PWT

PGW

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 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. AND ABS. BY REGION NO

PRINT FAR BY GROUP NO **

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 COMPLETED *****
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*** LWT WITH GA IFM

UNIT VOLUME
*** NUMBER DATA SET NAME NAME UNIT FUNCTION

----- ---- -- - -- - -- - -- - - -

XSC

ALB

WTS

SKT

BIN

RST

LIB

14

79

80

16

95

95

4

8

9

10

D:\zjr\Lwt\GAIFM\Crit\DAMAGED\gaifm_173ps_00

M:\scale43\DATALIB\FT79F001

M:\scale43\DATALIB\FT80F001

UNKNOWN

D:\zjr\Lwt\GAIFM\Crit\DAMAGED\gaifml73ps_00

D: \zjr\Lwt\GAIFM\Crit\DAMAGED\gaifcl73ps_00

D:\zjr\LWt\GAIFM\Crit\DAMAGED\gaifmI73ps_00

D:\zjr\Lwt\GAIFMWCrit\DAMAGED\gaifhI73ps00

UNKNOWN

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 AMPX WORKING LIBRARY ON UNIT 4
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LWT WITH GA IFM

MIXING TABLE

NUMBER OF SCATTERING ANGLES = 2
CROSS SECTION MESSAGE THRESHOLD =3.OE-05

A,

I.
MIXTURE =

NUCLIDE
1001001

08/12/94
1006012

08/12/94
1008016

08/12/94
1040000

08/12/94
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
5008016

08/12/94

MIXTURE =
NUCLIDE
6082000

08/12/94

MIXTURE =
NUCLIDE
7001001

08/12/94
7008016

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

1
ATOM-DENS.

5. 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. 11657E-05

3.71876E-06

4
ATOM-DENS.

6. 67692E-06

3.33846E-06

5
ATOM-DENS.

6.67692E-06

3.33846E-06

DENSITY(G/CC)
WGT. FRAC.

4.23959E-02

9.91110E-04

2.77235E-01

4.31923E-01

4.87476E-02

1.98707E-01

DENSITY(G/CC)
WGT. FRAC.

5.28324E-02

3.50179E-01

4.20302E-01

6.96995E-02

9.68483E-02

9.44366E-03

6.95152E-04

DENSITY(G/CC)
WGT. FRAC.

1.11927E-01

8.88074E-01

DENSITY(G/CC)
WGT. FRAC.

1.11927E-01

8.88074E-01

= 2.1794
ZA AWT

1001 1.0077

6000 12.0001

8016 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

8016 15.9904

= 0.99817E-04
ZA AWT

1001 1.0077

8016 15.9904

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

CARBON-12 ENDF/B-IV MAT 1274/THRM1065

OXYGEN-16 ENDF/B-IV MAT 1276

ZIRCONIUM ENDF/B-IV MAT 7141

URANIUM-235 ENDF/B-IV MAT 1261

URANIUM-238 ENDF/B-IV MAT 1262

NUCLIDE TITLE

HYDROGEN ENDF/B-IV MAT 1269/THRM1002

CARBON-12 ENDF/B-IV MAT 1274/THRM1065

OXYGEN-16 ENDF/B-IV MAT 1276

SILICON ENDF/B-IV MAT 1194

THORIUM-232 ENDF/B-IV MAT 1296

URANIUM-235 ENDF/B-IV MAT 1261

URANIUM-238 ENDF/B-IV MAT 1262

NUCLIDE TITLE
HYDROGEN ENDF/B-IVUMAT 1269/THRM1002

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
HYDROGEN ENDF/B-IV MAT 1269/THRMI1002

OXYGEN-16 ENDF/B-IV MAT 1276

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

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

/

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

3.29690E-02 1.00000E+00 82000 207.2100

7 DENSITY(G/CC) = 0.99817E-04
ATOM-DENS. WGT. FRAC. ZA AWT

6.67692E-06 1.11927E-01 1001 1.0077

3.33846E-06 8.88074E-01 8016 15.9904

8 DENSITY(G/CC) = 7.9200
ATOM-DENS. WGT. FRAC. 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

7.720708-03 9.50001E-02 28000 58.6872

9
ATOM-DENS.

6.67692E-02

3.33846E-02

DENSITY G/CC)
WGT. FRAC.

1.11927E-01

8.88074E-01

= 0.99817
ZA AWT

1001 1.0077

8016 15.9904

1001001
3001001
4001001
5001001
7001001
9001001
1006012
3006012
1008016
3008016
4008016
5008016
7008016
9008016
3014000

HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
CARBON-12
CARBON-12
OXYGEN-16
OXYGEN-16
OXYGEN-16
OXYGEN-16
OXYGEN-16
OXYGEN-16
SILICON

ENDF/B-IV MAT 1269/THRM1002
ENDF/B-IV MAT 1269/THRM1002
ENDF/B-IV MAT 1269/THRM1002
ENDF/B-IV MAT 1269/THRM1002
ENDF/B-IV MAT 1269/THRM1002
ENDF/B-IV MAT 1269/THRM1002
ENDF/B-IV MAT 1274/THRM1065
ENDF/B-IV MAT 1274/THRM1065
ENDF/B-IV MAT 1276
ESDF/B-IV MAT 1276
ENDF/B-IV MAT 1276
ENDF/B-IV MAT 1276
ENUF/B-IV MAT 1276
ENDF/B-IV MAT 1276
ENDF/B-IV MAT 1194

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
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RENO MESSAGE NUMBER K5-222

KENO MESSAGE NUMBER K5-222

KENO MESSAGE NUMBER K5-222

RENO MESSAGE NUMBER K5-222

KENO MESSAGE NUMBER K5-222

KENO MESSAGE NUMBER K5-222

8024304 CR 1191 WT SS-304(1/EST) P-3 293K SP=5+4(42375), UPDATED 08/12/94
8025055 MANGANESE-55 ENDF/B-IV MAT 1197 UPDATED 08/12/94
8026304 FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)' UPDATED 08/12/94
8028304 NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4(42375)' UPDATED 08/12/94
1040000 ZIRCONIUM ENDF/B-IV MAT 7141 UPDATED 08/12/94
6082000 PB 1288 218NGP 042375 P-3 293K UPDATED 08/12/94
3090232 THORIUM-232 ENDF/B-IV MAT 1296 UPDATED 08/12/94
1092235 URANIUM-235 ENDF/B-IV MAT 1261 UPDATED 08/12/94
3092235 URANIUM-235 ENDF/B-IV MAT 1261 UPDATED 08/12/94
1092238 URANIUM-238 ENDF/B-IV MAT 1262 UPDATED 08/12/94
3092238 URANIUM-238 ENDF/B-IV MAT 1262 UPDATED 08/12/94

2 TRANSFERS FOR MIXTURE 1 WERE CORRECTED FOR BAD MOMENTS.

2 TRANSFERS FOR MIXTURE 3 WERE CORRECTED FOR BAD MOMENTS.

2 TRANSFERS 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 TRANSFERS FOR MIXTURE 9 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

0 ID'S WERE USED PREPARING THE CROSS SECTIONS
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* * LWT WITH GA IFM

*** ****** ADDITIONAL INFORMATION ***

NUMBER OF ENERGY GROUPS 27

NO. OF FISSION SPECTRUM SOURCE GROUP 1

NO. OF SCATTERING ANGLES IN XSECS 2

ENTRIES/NEUTRON IN THE NEUTRON BANK 17

ENTRIES/NEUTRON IN THE FISSION BANK 10

NUMBER OF MIXTURES USED 7

NUMBER OF BIAS ID'S USED 1

NUMMBER OF DIFFERENTIAL ALBEDOS USED 0

TOTAL INPUT GEOMETRY REGIONS 15

NUMBER OF GEOMETRY REGIONS USED 15

LARGEST GEOMETRY UNIT NUMBER 5

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

MAXIMUM HOLE NESTING LEVEL

USE NESTED ARRAYS

NUMBER OF ARRAYS USED

MAXIMUM ARRAY NESTING LEVEL

NO

0

0

0

0

YES

NO

2

1

NO

0

0

MIR

MIR

MIR

+X BOUNDARY CONDITION

+Y BOUNDARY CONDITION

+Z BOUNDARY CONDITION

MIR

MIR

MIR

-X BOUNDARY CONDITION

-Y BOUNDARY CONDITION

-Z BOUNDARY CONDITION

(gp
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LWT WITH GA IFM

100000 WORDS

30617 WORDS

69383 WORDS

99796 WORDS

69323 WORDS

1022 WORDS

31855 WORDS

43309 WORDS

43680 WORDS

****** SPACE AND SUPERGROUP INFORMATION

IS THE TOTAL SPACE AVAILABLE.

WERE USED FOR NON-SUPERGROUP STORAGE.

OF STORAGE ARE AVAILABLE FOR SUPERGROUPED DATA.

OF STORAGE ARE AVAILABLE FOR CONSTRUCTING THE SUPERGROUPS.

OF STORAGE ARE AVAILABLE TO EACH SUPERGROUP.

ARE NEEDED FOR THE LARGEST GROUP.

OF STORAGE IS SUFFICIENT TO RUN THIS PROBLEM.

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

OF STORAGE WILL BE USED TO RUN THIS PROBLEM.

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

1 1 27 2591 0 12632

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

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

LWT WITH GA IFM

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
NUM ID

----- UNIT 1

1~~

TRIGA/RERTR FHU

1 CYLINDER

2 CYLINDER

3 CYLINDER

4 CYLINDER

- NO BASKET

1 1 RADIUS =

8 1 RADIUS =

4 1 RADIUS =

8 1 RADIUS =

5.0927

5.3975

5.7277

6.0325

+Z =

+Z =

+Z =

+Z =

28.000

28.000

28.000

28.000

-Z = -28.000

-Z = -28.000

-Z = -28.000

-Z = -28.000

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

X = 0.00000

X = 0.00000

X = 0.00000

X = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

----- UNIT 2

HTGR FHU - NO BASKET

1 CYLINDER

2 CYLINDER

3 CYLINDER

4 CYLINDER

3

8

4

8

1

1

1

1

RADIUS =

RADIUS =

RADIUS =

RADIUS =

5.7277

6.0325

6.3627

6.6675

+Z =

+Z

+Z =

+Z =

28.000

28.000

28.000

28.000

-Z = -28.000

-Z = -28.000

-Z = -28.000

-Z = -28.000

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

X = 0.00000

X = 0.00000

X = 0.00000

X = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

...*-*...* GLOBAL
----- UNIT 5

ASSEMBLED LWT

1 CYLINDER

HOLE NUMBER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CUBOID

4 1

812

8 1

6 1

8 1

7 1

8 1

5 1

RADIUS =

AT X =

AT X =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

+X =

17.150

0.00000

0.00000

18.910

33.465

36.519

49.223

49.822

49.822

+Z =

y0 =

+y =

+Z =

+0

+0 =+Z =
+Z=

-X=

28.000

6.0325

-6.6675

28.000

28.000

28.000

28.000

28.000

-49.822

-Z = -28.000

Z = 0.00000

Z = 0.00000

-0 = -28.000

-Z = -28.000

-Z = -28.000

-Z = -28.000

-Z = -28.000

+Y = 49.822

CENTERLINE IS AT

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

1

2

X = 0.00000

X = 0.00000

X = 0.00000

X = 0.00000

X = 0.00000

+Z = 28.000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

-Z = -28.000

(

K,
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LWT WITH CA IFM
VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT REGION

2
3
4

2 1
2
3
4

2
3
4
5
6
7

GEOMETRY
REGION

1
2
3
4

5
6
7
8

9
10
11
12
13
14
15

VOLUME

4.56283E+03 CM**3
5.62519E+02 CM**3
6.46283E+02 CM

t
3

6.30619E+02 CM**3

5.77163E+03 CM**3
6.30619E+02 CM**3
7.20060E+02 CM**3
6.98721E+02 CM**3

3.75214E+04 CM**3
1.11674E+04 CM**3
1.34106E+05 CM**3
3.76048E÷04 CM**3
1.91631E÷05 CM**3
1.04445E+04 CM**3
1.19323E÷05 CM**3

CUMULATIVE
VOLUME

4.56283E+03 CM**3
5.12535E+03 CM**3
5.77163E+03 CM**3
6.40225E+03 CM**3

5.77163E+03 CM**3
6.40225E+03 CM*3
7.12231E+03 CM**3
7.82103E+03 CM**3

5.17447E÷04 CM**3
6.29122E+04 CM:*3
1.97018E÷05 CM**3
2.34623E÷05 CM**3
4.26254E+05 CM**3
4.36699E+05 CM**3
5.56022E÷05 CM**3

UNIT USES REGION

1 1 1
2
3
4

2 1
2
3
4

5 1
2
3
4

5
6
7

MIXTURE

1
8
4
8

3
B

4
8

4

6
8
7
85

TOTAL VOLUME

4.56283E+03 CM**3
5.62519E+02 CM**3
6.46283E+02 CM*3
6.30619E+02 CM**3

5.77163E+03 CM**3
6.30619E+02 CM**3
7.20060E+02 CM**3
6.98721E+02 CM**3

3.75214E+04 CM**3
1.11674E+04 CM**3
1.34106E+05 CM**3
3.76048E+04 CM**3
1.91631E+05 CM**3
1.04445E+04 CM**3
1.19323E+05 CM**3

MASS(G)
9.94419E+03
1.22050E+04
3.88167E÷00
1.19105E+01
1.52130E+06
1.91281E+01
4.88975E+05

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME

1 4.56283E÷03 CM**3
3 5.77163E+03 CM**3
4 3.88878E+04 CM*3
5 1.19323E+05CM**3
6 1.34106E+05 CM**3
7 1.91631E÷05 CM**3
8 6.17393E+04 CM**3

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 ........

........ 0.00550 MINUTES WERE USED PROCESSING DATA. ........

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE= 1.85864E-02

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 TURNED OFF

1.49067 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 1.50400 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

KENO MESSAGE NUMBER K5-132 WARNING .... ONLY 752 INDEPENDENT FISSION POINTS WERE GENERATED
I 6.83685E-01 1.'51050E +00 1.00000E+00 0.0 0000E+00 0.00000E+00 0.00000E+00

KENO MESSAGE NUMBER K5-132 WARNING .... ONLY 773 INDEPENDENT FISSION POINTS WERE GENERATED

2 6.90002E-01 1.52050E+00 1.00 0OE+00 0.00000K.00 0.OOOE+0 0 0.00000E+00
KENO MESSAGE NUMBER K5-132 WARNING.... ONLY 809 INDEPENDENT FISSION POINTS WERE GENERATED

3 7.23529E-01 1.52967E+00 7.23529E-01 S.SSSO0E+00 0.SOOSSE+00 0.00000E+00
4 7.41132E-01 1.53783E+00 7.32331E-01 8.80119E-03 0.OOOOE+00 0.O0000E+00
5 7.14495E-01 1.54800E+00 7.26385E-01 7.82097E-03 0.00000E+00 0.00000E+00
6 7.14133E-01 1.55717E+00 7.23322E-01 6.32186E-03 0.S0000E+00 0.05000E+00
7 7.15718E-01 1.56633E+00 7.21801E-01 5.12763E-03 0.50000E+00 0.00000E+00
8 7.35289E-01 1.57550E+00 7.24049E-01 4.75198E-03 0.OOSSSE+00 0.00000E+00
9 7.25221E-01 1.58450E+00 7.24217E-01 4.01964E-03 S.OSS00E+00 0.00000E+00

10 7.27787E-01 1.59367E+00 7.24663E-01 3.50960E-03 0.S0000E+00 0.00000E+00
11 7.22119E-01 1.60383E+00 7.24380E-01 3.10806E-03 0.00000E+00 0.00000EK00
12 7.48817E-01 1.61300E+00 7.26824E-01 3.70127E-03 0.0000.E+00 0.00000E+00
13 7.24320E-01 1.62217E+00 7.26596E-01 3.35565E-03 0.0OOSOE+00 0.00000E+00
14 7.45940E-01 1.63133E+00 7.28208E-01 3.46152E-03 0.00000E+00 0.00OOKE+00
15 7.16945E-01 1.64033E+00 7.27342E-01 3.29990E-03 0.0000E+00 0.00000E+00
16 7.30916E-01 1.64950E÷00 7.27597E-01 3.06576E-03 0.00000E+00 0.00000E+00
17 6.88560E-01 1.65867E+00 7.24995E-01 3.86247E-03 0.0OOOOE+00 0.OOOSE+00
18 7.26335E-01 1.66783E+00 7.25078E-01 3.61398E-03 0.OS00E+00 0.0OSO0E+00
19 7.12447E-01 1.67700E+00 7.24335E-01 3.47510E-03 0.00000E+00 0.0OOOSE+00
20 7.32608E-01 1.68717E+00 7.24795E-01 3.30843E-03 0.00000E+00 0.00000E+00
21 7.24642E-01 1.69633E+00 7.24787E-01 3.12947E-03 0.OOS0E+00 0.S0K00E+00
22 7.04239E-01 1.70533E+00 7.23760E-01 3.14162E-03 0.00000E+00 0.OS000E+00
23 7.38077E-01 1.71450E+00 7.24441E-01 3.06506E-03 0.00000E+00 0.SOOS0E+00
24 7.03708E-01 1.72367E+00 7.23499E-01 3.07062E-03 0.0000E+00 0.000E+00
25 7.20492E-01 1.73283E+00 7.23368E-01 2.93699E-03 0.OO0OE÷00 0.00OOOE+00
26 7.47220E-01 1.74300E+00 7.24362E-01 2.98241E-03 0.SOSOK0S0 0.OOOSSE+00
27 6.86648E-01 1.75217E+00 7.22853E-01 3.23403E-03 0.OSOS0E+00 0.OOOOOE+00
28 7.29513E-01 1.76117E+00 7.23110E-01 3.11770E-03 0.0O000E+00 0.00000E+00
29 7.28965E-01 1.77033E+00 7.23326E-01 3.00784E-03 0.OOOOKE+00 0.OOO0E÷00
30 7.22443E-01 1.77950E+00 7.23295E-01 2.89860E-03 0.00000E+00 0.00000E+00
31 7.34518E-01 1.78867E+00 7.23682E-01 2.82351E-03 0.00OOOE+00 0.0O000E+00
32 7.42341E-01 1.79783E+00 7.24304E-01 2.79778E-03 0.00000E+00 0.OOOOE+00
33 7.25865E-01 1.80700E+00 7.24354E-01 2.70649E-03 0.00000E+00 0.00000E+00
34 7.38221E-01 1.81617E+00 7.24788E-01 2.65614E-03 0.O0000E+00 0.OOOOSK.00
35 7.32307E-01 1.82533E+00 7.25015E-01 2.58445E-03 0.OO0E+00 0.50000E+00
36 7.06762E-01 1.83450E+00 7.24479E-01 2.56412E-03 0.O0OOKE+00 0.00000E+00
37 7.40806E-01 1.84367E+00 7.24945E-01 2.53311E-03 0.00000E+00 0.OOOOE+00
38 7.45111E-01 1.85283E÷00 7.25505E-01 2.52467E-03 0.00000E+00 0.00000E÷00
39 7.24951E-01 1.86200E+00 7.25490E-01 2.45553E-03 0.00000E+00 0.00000E+00
40 7.23367E-01 1.87200E+00 7.25434E-01 2.39069E-03 0.OOOO0E+00 0.OOOSE+00
41 7.62480E-01 1.88033E+00 7.26384E-01 2.51487E-03 0.OOOS0E+00 0.OOSSK.00
42 7.19762E-01 1.88933E+00 7.26219E-01 2.45678E-03 0.OOSO0E+00 0.OS000E+00
43 6.95096E-01 1.89850E+00 7.25460E-01 2.51348E-03 0.0OOOOE+00 0.00000E+00 1•

44 7.06250E-01 1.90867E+00 7.25002E-01 2.49518E-03 0.00000E+00 0.00000E+00
45 7.21876E-01 1.91783E+00 7.24929E-01 2.43755E-03 0.000S0E+00 0.0OO00E+00
46 7.25800E-01 1.92700E+00 7.24949E-01 2.38159E-03 0.00000E+00 0.00000E+00
47 7.10344E-01 1.93617E+00 7.24625E-01 2.35050E-03 0.00000E+00 0.00000E+00
48 7.45183E-01 1.94533E700 7.25072E-01 2.34195E-03 0.00000E+00 O.OOOOOE+00
49 7.19422E-01 1.95433E+00 7.24951E-01 2.29473E-03 0.00000E+00 0.OO0E+00
50 7.31561E-01 1.96350E+00 7.25089E-01 2.25063E-03 0.SSSS0E+00 0.OOOS0E+00
51 7.13145E-01 1.97367E+00 7.24845E-01 2.21766E-03 0.00000E+00 0.00000E+00
52 7.12367E-01 1.98283E+00 7.24596E-01 2.18714E-03 0.OOSOE+00 0.00000E+00
53 7.25705E-01 1.99200E+00 7.24618E-01 2.14393E-03 0.OOOO0E+00 0.SOSO.E+00
54 7.28151EK01 2.00117E+00 7.24686E-01 2.10340E-03 0.00000E+00 0.00000E+00
55 7.32886E-01 2.01017E+00 7.24840E-01 2.06912E-03 0.00000E+00 0.00000E+00
56 7.27373E-01 2.01933E+00 7.24887E-01 2.03098E-03 0.00000E+00 S.000E+00
57 7.30672E-01 2.02850E+00 7.24992E-01 1.99649E-03 0.0OK00E+00 0.00000E+00
58 7.64964E-01 2.03767E+00 7.25706E-01 2.08640E-03 0.00000E+00 0.00000E+00
59 7.10690E-01 2.04683E000 7.25443E-01 2.06634E-03 0.00000E+00 S.SSOOSE+00
60 7.16296E-01 2.05517E+00 7.25285E-01 2.03651E-03 0.00000E+00 0.000000+00
61 7.06627E-01 2.06517E+00 7.24969E-01 2.02652E-03 0.05000E+00 S.S0000E+00
62 7.37613E-01 2.07433E+00 7.25179E-01 2.00357E-03 0.00000E+00 S.OOOOE+00
63 6.94466E-01 2.08433E+00 7.24676E-01 2.03377E-03 S.OOOSOE+00 0.SSSSSE+00
64 7.18753E-01 2.09350E+00 7.24580E-01 2.00298E003 0.OOOOKE+00 0.OSOS0E+00
65 7.30344E-01 2.10267E+00 7.24672E-01 1.97305E-03 0.OO0E+00 0.00000E+00
66 7.25085E-01 2.11183E+00 7.24678E-01 1.94199E-03 0.00000E+00 0.00000E+00
67 7.05691E-01 2.12100E+00 7.24386E-01 1.93406E-03 0.00000E.00 0.00000E-O0
68 6.95387E-01 2.13017E+00 7.23947E-01 1.95456E-03 0.00000E+00 0.00000E+00
69 7.35146E-01 2.13933E+00 7.24114E-01 1.93241E-03 0.00000SE+00 S.0000E+00
70 6.96014E-01 2.14850E+00 7.23701E-01 1.94811E-03 0.00000E+00 S.00000E+00

721 7.57513E-01 8.21767E+00 7.22303E-01 7.13515E-04 O.OSOOE+O0 0.00000E+0
722 7.42350E-01 8.22683E+00 7.22331E-01 7.13067E-04 0.00000E+00 0.00000E+00
723 7.12217E-01 8.23600E+00 7.22316E-01 7.12216E-04 0.00000E+00 0.00000+E00
724 7.12637E-01 8.24517E+00 7.22303E-01 7.11355E-04 0.0OOOOE+00 0.00000E+00
725 6.93314E-01 8.25433E+00 7.22263E-01 7.11501E-04 0.00000E+00 K.00000E+00
726 7.18909E-01 8.26350E+00 7.22258E-01 7.10533E-04 0.00000E+00 0.O0000E+00
727 7.17417E-01 8.27350E+00 7.22252E-01 7.09583E-04 0.00000E+00 S.00000.E00
728 7.39636E-01 8.28267E+00 7.22276E-01 7.09010E-04 0.00000E+00 0.00000E+00
729 7.28333E-01 8.29183E+00 7.22284E-01 7.08083E-04 0.00000E+00 0.OO0E+00
730 7.37924E-01 8.30100E+00 7.22305E-01 7.07436E-04 0.00000E+00 S.00000E+00
731 6.88150E-01 8.31017E+00 7.22259E-01 7.08017E-04 0.00000+E00 S.00000E+00
732 6.96444E-01 8.32033E+00 7.22223E-01 7.07930E-04 0.00000E+00 0.OOOKOE+00
733 6.94301E-01 8.32950E+00 7.22185E-01 7.07992E-04 0.OSOOOE+00 0.SOSSSE+00
734 7.42358E-01 8.33850E+00 7.22213E-01 7.07561E-04 0.00000E+00 0.OOOSE÷00
735 7.14699E-01 8.34867E+00 7.22202E-01 7.06669E-04 0.S0000E÷00 O.O0000E+00
736 7.08865E-01 8.35683E+00 7.22184E-01 7.05940E-04 0.00000E+00 0.00000E+00
737 6.97861E-01 8.36600E+00 7,22151E-01 7.05755E-04 0.00000E+00 0.SOOSOE+00
738 7.14015E-01 8.37517E+00 7.22140E-01 7.04882E-04 0.00000E+00 0.00000E+00
739 7.48313E-01 8.38433E+00 7.22176E-01 7.04820E-04 0.00000E+00 0.OO000E+00
740 7.16405E-01 8.39350E+00 7.22168E-01 7.03908E-04 0.00000E+00 0.00000E+00
741 7.17382E-01 8.40350E+00 7.22161E-01 7.02985E-04 0.00000E+00 0.00000E+00 ",
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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
776
777
778
779
780
781
782
783
784
785
786
787
788
789
790
791
792
793
794
795
796
797
798
799
800
801
802
803

7.08630E-01 8.41267E+00
7.487605-01 8.42183E+00
7.05792E-01 8.43100E+00
6.88416E-01 8.44017E+00
7.47754E-01 8.44933E+00
7.47333E-01 8.45850E+00
7.45001E-01 8.46667E+00
7.06693E-01 8.47583E+00
7.28547E-01 8.48500E+00
7.44589E-01 8.49417E+00
7.34765E-01 8.50333E+00
7.247105-01 8.51250E+00
7.06538E-01 8.52167E+00
7.08145E-01 8.53083E+00
7.10409E-01 8.54083E+00
7.22536E-01 8.54917E+00
7.46064E-01 8.55917E+00
7.32577E-01 8.56833E+00
7.62131E-01 8.57750E+00
7.147145-01 8.58567E+00
6.93322E-01 8.59483E+00
6.90859E-01 8.60400E+00
6.89029E-01 8.61417E+00
7.40473E-01 8.62333E+00
6.97511E-01 8,63150E+00
7.08889E-01 8.64067E+00
7.29606E-01 8.64983E+00
7.041555-01 8.65983E+00
7.19046E-01 8.66817E+00
6.99645E-01 8.67817E+00
7.20975E-01 8.68733E+00
7.342125-01 8.69650E+00
7.23828E-01 8.70567E+00
7.08155E-01 8.71483E+00
7.58171E-01 8.72400E+00
7.23155E-01 8.73317E+00
7.22573E-01 8.74233E+00
7.50599E-01 8.75150E+00
6.86529E-01 8.76067E+00
7.09853E-01 8.76967E+00
7.15874E-01 8.77983E+00
7.24166E-01 8.78900E+00
7.21670E-01 8.79817E+00
6.92098E-01 8.80733E+00
7.49026E-01 8.81650E+00
7.03746E-01 8.82567E+00
6.94186E-01 8.83467E+00
7.23685E-01 6.84483E+00
6.97640E-01 8.85300E+00
7.192605-01 8.86317E+00
7.02020E-01 8.87233E+00
7.24258F-01 8.88150E+00
6.97537E-01 8.89050E+00
7.59961E-01 8.89967E+00
7.00746E-01 8.90800E+00
7.19767E-01 8.91800E+00
7.00395E-01 8.92817E+00
7.55817E-01 8.93817E+00
7.35244E-01 8.94833E+00
7.11048F-01 8.95733E+00
6.969095-01 8.96650E+00
7.46393E-01 8.97667E+00

7.22143E-01 7.02272E-04 0.00000E+00
7.22179E-01 7.02243E-04 0.00000E+00
7.22157E-01 7.01644E-04 0.00000E+00
7.22111E-01 7.02169E-04 0.00000E+00
7.22146E-01 7.02071E-04 0.00000E+00
7.22180E-01 7.01943E-04 0.00000E+00
7.22210E-01 7.01668E-04 0.00000E+00
7.22189E-01 7.01036E-04 0.00000E+00
7.22198E-01 7.00150E-04 0.00000E+00
7.22228E-01 6.99853E-04 0.00000E+00
7.22245E-01 6.99119E-04 0.00000E+00
7.22248E-01 6.98195E-04 0.00000E+00
7.22227E-01 6.97579E-04 0.00000E+00
7.22208E-01 6.96903E-04 0.00000E+00
7.22193E-01 6.96154E-04 0.00000E+00
7.22193E-01 6.95232E-04 0.00000+E00
7.22225E-01 6.95029E-04 0.00000E+00
7.22238E-01 6.94245E-04 0.00000.E00
7.22291E-01 6.95323E-04 0.00000E+00
7.22281E-01 6.94478E-04 0.00000E+00
7.22243E-01 6.94610E-04 0.00000E+00
7.22202E-01 6.94921E-04 0.00000E+00
7.22158E-01 6.95373E-04 0.00000E+00
7.22182E-01 6.94875E-04 0.00000E+00
7.221505-01 6.94716E-04 0.00000E+00
7.22132E-01 6.94024E-04 0.00000E+00
7.22142E-01 6.93186E-04 0.00000E+00
7.22119E-01 6.92679E-04 0.00000E+00
7.22115E-01 6.91788E-04 0.00000E+00
7.22086E-01 6.91505E-04 0.00000E+00
7.22084E-01 6.90608E-04 0.00000E+00
7.22100E-01 6.89891E-04 0.00000E+00
7.22102E-01 6.89000E-04 0.00000E+00
7.22084E-01 6.88345E-04 0.00000E+00
7.22131E-01 6.89034E-04 0.00000E+00.
7.22132E-01 6.88146E-04 0.00000E+00
7.22133E-01 6.87259E-04 0.00000E+00
7.22169E-01 6.87351E-04 0.00000E+00
7.22123E-01 6.87994E-04 0.00000E+00
7.22108E-01 6.87290E-04 0.00000E+00
7.22100E-01 6.86455E-04 0.00000E+00
7.22102E-01 6.85581E-04 0.00000E+00
7.22102E-01 6.84704E-04 0.00000E+00
7.22063E-01 6.84902E-04 0.00000E+00
7.22098E-01 6.84891E-04 0.00000E+00
7.22074E-01 6.84418E-04 0.00000E+00
7.22039E-01 6.84467E-04 0.00000E+00
7.22041E-01 6.83600E-04 0.00000E+00
7.22010E-01 6.83433E-04 0.00000E+00
7.22007E-01 .6.82576E-04 0.00000E+00
7.21981E-01 6.82180E-04 0.00000E+00
7.21984E-01 6.81323E-04 0.00000E+00
7.21953E-01, 6.81162E-04 0.00000+E00
7.22001E-01 6.81989E-04 0.00000E+00
7.21974E-01 6.81655E-04 0.00000E+00
7.21972E-01 6.80803E-04 0.00000E+00
7.21945E-01 6.80487E-04 0.00000E+00
7.21987E-01 6.80961E-04 0.00000E+00
7.22004E-01 6.80310E-04 0.00000E+00
7.21990E-01 6.79596E-04 0.00000E+00
7.21959E-01 6.79470E-04 0.00000E+00
7.21989E-01 6.79306E-04 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.00005E+00
0.00000E+00
0.000005+00
0.00000E+00
O.O0000E+00
O.00005E+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
0.00000R+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
0.00000E+00
0.00000E+00
0.00000E+00
0.000005+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000+00
O.O0000E+00
0.000005+00
0.00000R+00
0.00000E+00
0.00000E+00
O.O0000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0. 00000E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00

KENO MESSAGE NUMBER K5-123 EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMNER OF GENERATIONS.
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November 2007

LWT WITH GA IFM

LIFETIME = 1.17843E-04 + OR - 1.60373E-07 GENERATION TIME = 5.55083E-05 + OR - 8.38097E-08
NU BAR = 2.42082E+00 + OR - 7.82673E-06 AVERAGE FISSION GROUP = 2.38836E+01 + OR - 1.52648E-03

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION = 4.80629E-02 + OR - 6.19113E-05

/

'0NO. OF INITIAL
GENERATIONS

SKIPPED

4

5

6

7

8

9

LI0

12

L7

.2

27

.2

37

42

17

i2

57

62

67

72

77

32

37

32

AVERAGE 67 PER CENT

K-EFFECTIVE DEVIATION CONFIDENCE INTERVAL

0.72199 + OR - 0.00068 0.72131 TO 0.72267

0.72196 + OR - 0.00068 0.72128 TO 0.72264

0.72197 + OR - 0.00068 0.72129 TO 0.72265

0.72198 + OR - 0.00068 0.72130 TO 0.72266

0.72199 + OR - 0.00068 0.72131 TO 0.72267

0.72197 + OR - 0.00068 0.72129 TO 0.72266

0.72197 + OR - 0.00068 0.72129 TO 0.72265

0.72196 + OR - 0.00069 0.72128 TO 0.72265

0.72196 + OR - 0.00069 0.72126 TO 0.72265

0.72193 + OR - 0.00069 0.72124 TO 0.72261

0.72193 + OR - 0.00069 0.72124 TO 0.72262

0.72194 + OR - 0.00069 0.72125 TO 0.72264

0.72196 + OR - 0.00069 0.72127 TO 0.72265

0.72190 + OR - 0.00070 0.72120 TO 0.72260

0.72185 + OR - 0.00070 0.72115 TO 0.72255

0.72177 + OR - 0.00070 0.72106 TO 0.72247

0.72183 + OR - 0.00071 0.72113 TO 0.72254

0.72182 + OR - 0.00071 0.72111 TO 0.72253

0.72177 + OR - 0.00071 0.72105 TO 0.72248

0.72173 + OR - 0.00072 0.72102 TO 0.72245

0.72178 + OR - 0.00072 0.72106 TO 0.72250

0.72187 + OR - 0.00072 0.72115 TO 0.72259

0.72177 + OR - 0.00072 0.72105 TO 0.72250

0.72182 + OR - 0.00073 0.72110 TO 0.72255

0.72187 + OR - 0.00073 0.72114 TO 0.72260

0.72181 + OR - 0.00073 0.72108 TO 0.72254

95 PERCENT
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 0.72333

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 0.72322

0.72037 TO 0.72328

0.72041 TO 0.72333

0.72035 TO 0.72328

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

0.71990 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 0.72406

0.71961 TO 0.72401

NUMBER OF
HISTORIES

800000

799000

798000

797000

796000

795000

794000

793000

792000

791000

786000

781000

776000

771000

766000

761000

756000

751000

746000

741000

736000

731000

726000

721000

716000

711000
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LET WITH GA 1PM

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 DEVIATION

0.72181 + OR - 0.00074

0.72184 + OR - 0.00074

0.72190 + OR - 0.00074

0.72200 + OR - 0.00074

0.72196 + OR - 0.00075

0,72196 + OR - 0.00075

0,72197 + OR - 0.00076

0,72198 + OR - 0.00076

0,72192 + OR - 0.00076

0,72191 + OR - 0.00077

0,72185 + OR - 0.00077

0,72198 + OR - 0.00077

0.72199 + OR - 0.00077

0,72195 + OR - 0.00078

0.72203 + OR - 0.00078

0.72218 + OR - 0.00078

0.72225 + OR - 0.00079

0.72227 + OR - 0.00079

0.72226 + OR - 0.00080

0.72234 + OR - 0.00080

0.72243 + OR - 0.00080

0.72239 + OR - 0.00081

0.72246 + OR - 0.00081

0.72236 + OR - 0.00081

0.72246 + OR - 0.00081

0.72248 + OR - 0.00082

0.72243 + OR - 0.00083

67 PER CENT
CONFIDENCE INTERVAL

0.72108 TO 0.72255

0.72110 TO 0.72258

0.72116 TO 0.72264

0.72125 TO 0.72274

0.72121 TO 0.72270

0.72121 TO 0.72271

0.72122 TO 0.72273

0.72122 TO 0.72274

0.72116 TO 0.72268

0.72115 TO 0.72268

0.72108 TO 0.72261

0.72122 TO 0.72275

0.72122 TO 0.72276

0.72118 TO 0.72273

0.72125 TO 0.72281

0.72140 TO 0.72296

0.72146 TO 0.72303

0.72148 TO 0.72306

0.72146 TO 0.72305

0.72154 TO 0.72314

0.72163 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

0.72161 TO 0.72326

95 PER 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
CONFIDENCE 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

NUMBER OF
HISTORIES

706000

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

576000
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LNT WITH GA 1PM

NO. OF INITIAL
GENERATIONS AVERAGE 67 PER CENT

SKIPPED K-EFFECTIVE DEVIATION CONFIDENCE INTERVAL

637 0.72076 ÷ OR - 0.00156 0.71920 TO 0.72231

642 0.72062 + OR - 0.00159 0.71903 TO 0.72221

647 0.72102 + OR - 0.00160 0.71942 TO 0.72262

652 0.72100 + OR - 0.00163 0.71937 TO 0.72262

657 0.72156 + OR - 0.00163 0.71993 TO 0.72318

662 0.72127 + OR - 0.00167 0.71960 TO 0.72295

667 0.72109 + OR - 0.00172 0.71938 TO 0.72281

672 0.72085 + OR - 0.00176 0.71909 TO 0.72261

677 0.72067 + OR - 0.00182 0.71885 TO 0.72249

682 0.72036 + OR - 0.00189 0.71848 TO 0.72225

687 0.72069 + OR - 0.00189 0.71880 TO 0.72258

692 0.72086 + OR - 0.00197 0.71890 TO 0.72283

697 0.72029 + OR - 0.00203 0.71826 TO 0.72232

702 0.72032 + OR - 0.00208 0.71824 TO 0.72240

707 0.72002 + OR - 0.00217 0.71785 TO 0.72218

712 0.71981 + OR - 0.00224 0.71758 TO 0.72205

717 0.71915 + OR - 0.00225 0.71691 TO 0.72140

722 0.71895 + OR - 0.00221 0.71674 TO 0.72116

727 0.72948 + OR - 0.00233 0.71716 TO 0.72181

732 0.71958 + OR - 0.00240 0.71719 TO 0.72198

737 0.72019 + OR - 0.00250 0.71769 TO 0.72268

742 0.72012 + OR - 0.00265 0.71747 TO 0.72278

747 0.71945 + OR - 0.00269 0.71677 TO 0.72214

752 0.71823 + OR - 0.00283 0.71541 TO 0.72106

757 0.71864 + OR - 0.00311 0.71553 TO 0.72175

762 0.71729 + OR - 0.00317 0.71412 TO 0.72045

767 0.71894 + OR - 0.00331 0.71563 TO 0.72226

95 PER CENT
CONFIDENCE INTERVAL

0.71764 TO 0.72387

0.71744 TO 0.72380

0.71782 TO 0.72422

0.71774 TO 0.72425

0.71830 TO 0.72481

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

0.71691 TO 0.72447

0.71693 TO 0.72480

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 0.72438

0.71519 TO 0.72518

0.71482 TO 0.72543

0.71408 TO 0.72482

0.71258 TO 0.72388

0.71243 TO 0.72486

0.71096 TO 0.72362

0.71232 TO 0.72557

99 PER CENT NUMBER OF
CONFIDENCE INTERVAL HISTORIES

0.71609 TO 0.72543 166000

0.71585 TO 0.72539 161000

0.71622 TO 0.72582 156000

0.71612 TO 0.72588 151000

0.71668 TO 0.72644 146000

0.71626 TO 0.72629 141000

0.71595 TO 0.72624 136000

0.71557 TO 0.72614 131000

0.71520 TO 0.72614 126000

0.71470 TO 0.72603 121000

0.71502 TO 0.72636 116000

0.71496 TO 0.72677 111000

0.71420 TO 0.72639 106000

0.71408 TO 0.72656 101000

0.71352 TO 0.72652 96000

0.71310 TO 0.72652 91000

0.71242 TO 0.72589 86000

0.71232 TO 0.72558 81000

0.71250 TO 0.72647 76000

0.71239 TO 0.72677 71000

0.71269 TO 0.72768 66000

0.71216 TO 0.72808 61000

0.71140 TO 0,72751 56000

0.70975 TO 0.72671 51000

0.70932 TO 0,72797 46000

0.70779 TO 0.72678 41000

0.70900 TO 0.72888 36000

(~p
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LWT WITH GA 1PM

NO. OF INITIAL
GENERATIONS

SKIPPED

772

777

782

787

792

797

AVERAGE
K-EFFECTIVE

0.71963 +

0.71773 +

0.71788 +

0.71780 +

0.72255 +

0.72430 +

OR

OR

OR

OR

OR

OR

DEVIATION

- 0.00375

- 0.00414

- 0.00463

- 0.00545

- 0.00715

- 0.01016

67 PER CENT
CONFIDENCE INTERVAL

0.71587 TO 0.72338

0.71359 TO 0.72187

0.71325 TO 0.72252

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

0.70862 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 0.73089

0.70530 TO 0.73016

0.70399 TO 0.73178

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 GA 1FM

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RUN.

THE LINE REPRESENTS E-EFF = 0.7220 + OR - 0.0007 WHICH OCCURS FOR 803 GENERATIONS RUN.
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LWT WITH GA 1FM

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION SKIPPED./
THE LINE REPRESENTS K-EFF = 0.7220 ÷ OR - 0.0007 WHItCH OCCURS FOR 3 GENERATIONS SKIPPED.
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LWT WITH GA IFM

GROUP FISSION UNIT REGION FISSIONS PERCENT
FRACTION DEVIATION

1 0.0006 4.00192E-04 1.2672

2 0.0022 1.59620E-03 0.4160

3 0.0025 1.82061E-03 0.3354

4 0.0012 8.62742E-04 0.3730

5 0.0009 6.76402E-04 0.2862

6 0.0013 9.13395E-04 0.2168

7 0.0015 1.08146E-03 0.1791

8 0.0016 1.14697E-03 0.1791

9 0.0022 1.58067E-03 0.1807

10 0.0047 3.42751E-03 0.1860

11 0.0104 7.47447E-03 0.1748

12 0.0146 1.05204E-02 0.1891

13 0.0142 1.02616E-02 0.1907

14 0.0117 8.45094E-03 0.1787

15 0.0022 1.56657E-03 0.2617

16 0.0015 1.05366E-03 0.3224

17 0.0023 1.64657E-03 0.4663

18 0.0031 2.25149E-03 0.4738

19 0.0038 2.70772E-03 0.3751

20 0.0158 1.13935E-02 0.2345

21 0.0089 6.40846E-03 0.3567

22 0.0221 1.59248E-02 0.2701

23 0.0871 6.28856E-02 0.1617

24 0.2046 1.47719E-01 0.1240

25 0.1939 1.40005E-01 0.1273

26 0.2695 1.94597E-01 0.1268

27 0.1158 8.36149E-02 0.1690

SYSTEM TOTAL = 7.21987E-01 0.0942

ELAPSED TIME 8.97750 MINUTES

RANDOM NUMBER= 23A12AE52FEC

ABSORPTIONS PERCENT
DEVIATION

1.27462E-03 0.9486

3.02760E-03 0.3251

1.55179E-03 0.2726

8.32470E-04 0.2807

1.74872E-03 0.2795

7.38533E-03 0.2572

1.48384E-02 0,2389

1.20744E-02 0.2599

1.21250E-02 0.2548

3.03179E-02 0.2487

4.07010E-02 0.2030

3.32275E-02 0,1821

4.31473E-02 0.1706

5.28353E-02 0.2124

2.40140E-02 0.3384

1.32672E-02 0.3664

6.76399E-03 0.3719

6.20648E-03 0.3773

1.06971E-02 0.3856

3.32724E-02 0.3217

1.18196E-02 0.3676

2.38316E-02 0.3046

8.17318E-02 0.1725

1.59106E-01 0.1190

1.37342E-01 0.1176

1.74117E-01 0.1224

6.46415E-02 0.1785

1.00190E+00 0.0315

SKIPPING 3 GENERATIONS

LEAKAGE PERCENT
DEVIATION

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

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

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

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

0.00000E+00 0.0000

0.00000E+00 0.0000

O.O0000E+00 0.0000

0.00000E+00 0.0000

0.000006+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

Aip
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0.6657 TO 0.6687
0.6687 TO 0.6717
0.6717 TO 0.6747
0.6747 TO 0.6778
0.677S 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
0.6980 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 0.7383
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

FREQUENCY FOR GENERATIONS 4 TO 803
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LWT WITH GA IFM

0.6657 TO 0.6687
0.6687 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
0.6868 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 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

FREQUENCY FOR GENERATIONS 204 TO 803

411
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LWT WITH GA 1814

0.6657 TO 0.6687
0.6687 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
0.6868 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 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

FREQUENCY FOR GENERATIONS 404 TO 803
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LRT WITH GA 1PM

0.6657 TO 0.6687
0.6687 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
0.6868 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 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

FREQUENCY FOR GENERATIONS 604 TO 803

CONGRATULATIONS! YOU HAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH KENO V IN 8.97750 MINUTES
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6.6.10 Damaned Fuel Rods in a Rod Holder

This section contains a sample output file from 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 AND INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37 )
MODULE CSAS25 WILL BE CALLED
NAC-LWT, BWR, DAMAGED-SMALLER PIN SIZE, NO BASKET
27GROUPNDF4 LATTICECELL
UO2 1 0.95 293.0 92235 5.0 92238 95.0 END
H20 2 1.0000 293.0 END
ZIRCALLOY 3 1.0000 293.0 END
H20 4 1.0000 293.0 END
H20 5 0.0001 293.0 END
PB 6 1.0000 293.0 END
H20 7 0.0001 293.0 END
SS304 8 1.0000 293.0 END
END COMP
TRIANGPITCH 2.15289 0.7968 1 4 END
NAC-LWT, BWR, DAMAGED-SMALLER PIN SIZE, NO BASKET
READ PARAM RUN=YES PLT=NO TME=5000 GEN=803 NPG=1000 TBA=5 END PARAM
READ GEOM
UNIT 1
COM='LWR FUEL ROD-NO CLAD'
CYLINDER 1 1 0.3984 2P10.0000
CYLINDER 4 1 0.4049 2P10.0000
GLOBAL UNIT 2
CYLINDER 4 1 9.0166 2P10.0000
HOLE 1 0.0000 0.0000 0.0000
HOLE 1 2.1529 0.0000 0.0000
HOLE 1 1.0764 1.8645 0.0000
HOLE 1 -1.0764 1.8645 0.0000
HOLE 1 -2.1529 0.0000 0.0000
HOLE 1 -1.0764 -1.8645 0.0000
HOLE 1 1.0764 -1.8645 0.0000
HOLE 1 3.2293 -1.8645 0.0000
HOLE 1 4.3058 0.0000 0.0000
HOLE 1 3.2293 1.8645 0.0000
HOLE 1 2.1529 3.7289 0.0000
HOLE 1 0.0000 3.7289 0.0000
HOLE 1 -2.1529 3.7289 0.0000
HOLE 1 -3.2293 1.8645 0.0000
HOLE 1 -4.3058 0.0000 0.0000
HOLE 1 -3.2293 -1.8645 0.0000
HOLE 1 -2.1529 -3.7289 0.0000
HOLE 1 0.0000 -3.7289 0.0000
HOLE 1 2.1529 -3.7289 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 -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 0.0000
HOLE 1 -1.0764 5.5934 0.0000
HOLE 1 -4.3058 -3.7289 0.0000
HOLE 1 -3.2293 -5.5934 0.0000
HOLE 1 3.2293 -5.5934 0.0000
HOLE 1 5.3822 -1.8645 0.0000
HOLE 1 -3.2293 5.5934 0.0000
HOLE 1 -5.3822 1.8645 0.0000
HOLE 1 6.4587 0.0000 0.0000
HOLE 1 -6.4587 0.0000 0.0000
HOLE 1 0.0000 -7.4578 0.0000
HOLE 1 2.1529 -7.4578 0.0000
HOLE 1 4.3058 -7.4578 0.0000
HOLE 1 5.3822 -5.5934 0.0000
HOLE 1 6.4587 -3.7289 0.0000
HOLE 1 7.5351 -1.8645 0.0000
HOLE 1 8.6116 0.0000 0.0000
HOLE 1 7.5351 1.8645 0.0000
HOLE 1 6.4587 3.7289 0.0000
HOLE 1 5.3822 5.5934 0.0000
HOLE 1 4.3058 7.4578 0.0000
HOLE 1 2.1529 7.4578 0.0000
HOLE 1 0.0000 7.4578 0.0000
HOLE 2 -2.1529 7.4578 0.0000
HOLE 1 -4.3058 7.4578 0.0000
HOLE 1 -5.3822 5.5934 0.0000
HOLE 1 -6.4587 3.7289 0.0000
HOLE 1 -7.5351 1.8645 0.0000
HOLE 1 -8.6116 0.0000 0.0000
HOLE 1 -7.5351 -1.8645 0.0000
HOLE 1 -6.4587 -3.7289 0.0000
HOLE 1 -5.3822 -5.5934 0.0000
HOLE 1 -4.3058 -7.4578 0.0000
HOLE 1 -2.1529 -7.4578 0.0000
CYLINDER 5 1 16.9863 2P10.0000
CYLINDER 8 1 18.8976 2P10.0000
CYLINDER 6 1 33.5026 2P10.0000
CYLINDER 8 1 36.5506 2P10.0000
CYLINDER 7 1 49.2443 2P10.0000
CYLINDER 8 1 49.8221 2P10.0000
CUBOID 5 1 4P49.8221 2P10.0000
END GEOM
READ BOUNDS ALL=MIR END BOUNDS
READ PLOT
TTL='XY SLICE OF CASK'
SCR=YES PIC=MAT LPI=10
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XUL=-50.0 YUL=50.0 ZUL=0.0 XLR=50.0 YLR=-50.0 ZLR=0.0
UAX=1.0 VDN=-I.0 NAX=1500 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 0. CPU

MODULE CSAS25 IS FINISHED. COMPLETION CODE 0. CPU

THE FOLLOWING DATA CARDS PRECEDE AN = CARD

EXECUTION TERMINATED DUE TO ERRORS

CCCCCCCCCCC SSSSSSSSSSS AAAAAAAAA SSSSSSS(
CCCCCCCCCCCCC SSSSSSSSSSSSS AAAAAAAAAAA SSSSSSSSf
CC CC SS SS AA AA SS
CC SS AA AA SS
CC SS AA AA SS
CC SSSSSSSSSSSS AAAAAAAAAAAAA SSSSSSSSf
CC SSSSSSSSSSSS AAAAAAAAAAAAA SSSSSSS(
CC SS AA AA
CC SS AA AA
CC CC SS SS AA AA SS
CCCCCCCCCCCCC SSSSSSSSSSSSS AA AA SSSSSSSSf

CCCCCCCCCCC SSSSSSSSSSS AA AA SSSSSSS

SSSSSSSSSSS CCCCCCCCCCC AAAAAAAAA LL
S5SSSSSSSSSSS CCCCCCCCCCCCC AAAAA-AASA LL
SS SS CC CC AA AA LL
SS CC AA AA LL
SS CC AA AA LL
SSSSSSSSSSSS CC AAAAAAAAAAAAA LL

SSSSSSSSSSSS CC AAAAAAAAAAAAA LL
SS CC AA AA LL
SS CC AA AA LL

SS SS CC CC AA AA LL
SSSSSSSSSSSSS CCCCCCCCCCCCC AA AA LLLLLLLL]

SSSSSSSSSSS CCCCCCCCCCC AA AA LLLLLLLL]

0000000 11 // 2222222:
000000000 iii /l 22222222:

00 00 iii1 I/ 22
00 00 11 //
00 00 11 /
00 00 11 /I
00 00 11 // 2:
00 00 11 // 22
00 00 11 // 22

00 00 11 // 22
000000000 11111111 // 22222222:

0000000 11111111 // 22222222:

11 11 00000'
ill ill 000000'

1iii i111 00
11 11 00
11 11 00
11 11 00
11 11 00
11 11 00
11 11 00
11 11 00

iiiiiiii 11111111 000000
11111111 11111111 00000'

November 2007

TIME USED 0.33 (SECONDS).

TIME USED 2.30 (SECONDS).

TIME USED 1721.70 (SECONDS).

TIME USED 1725.59 (SECONDS).

SSSS 22222222222
SSSSS 2222222222222

SS 22 22
22
22

SSSS 22
SSSSS 22

SS 22
SS 22
SS 22

SSSSS 2222222222222
SSSS 2222222222222

EEEEEEEEEEEEE
EEEEEEEEEEEEE
EE
EE
EE
EEEEEEEEE
EEEEEEEEE
EE
EE
EE

LLLLL EEEEEEEEEEEEE
LLLLL EEEEEEEEEEEEE

2222 99999999999
22222 9999999999999

22 99 99
22 99 99
22 99 99

22 9999999999999
2 999999999999

99
99
99

22222 9999999999999
22222 999999999999

00 22222222222
000 2222222222222

00 22 22
00 22
00 22
00 22
00 22
00 22
00 22

00 22
000 2222222222222
00 2222222222222

5555555555555
5555555555555
55
55
55
555555555555
5555555555555

55
55

55 55
5555555555555
55555555555

PPPPPPPPPPPP CCCCCCCCCCC
PPPPPPFPPPFPPP CCCCCCCCCCCCC

PP PP cc

--- ------- PPPPPPPPPPPPP cc
------- PPPPPPPPPPPP cc

FP CCCCCCCCCCCCC
PP CCCCCCCCCCC

// 0000000 33333333333
// 000000000 3333333333333

// 00 00 33 33
// 00 00 33
// 00 00 33

// 00 00 333
// 00 00 333

// 00 00 33
//00 00 33

//00 00 33 33
//000000000 3333333333333

//0000000 33333333333

22222222222 33333333333
2222222222222 3333333333333

... 22 22 33 33
::22 33
::22 33

22 333
22 333

::22 33
::22 33

:: 22 33 33
2222222222222 3333333333333
2222222222222 33333333333
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SSSSSSSSSSS CCCCCCCCCCC AAAAAAAAA LL EEEEEEEEEEEEE PPPPPPPPPPPP CCCCCCCCCCC
SSSSSSSSSSSSS CCCCCCCCCCCC ARAAAAAAAAA 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 AAAAAAAAARAAA LL ESSEEEEE ------ PPPPPPPPPPPPP CC

SSSSSSSSSSSS CC AAAAAAAARAAAA LL EEEEEEE - ----- 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 EESEEEEEEEEE PP CCCCCCCCCCCCC

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\WINNT\EXE

PRODUCTION CODE: CSAS

VERSION: 3.1

JOENAME: SCALE-PC

DATE OF EXECUTION: 01/29/03

TIME OF EXECUTION: 11:02:23

NAC-LWT, BWR, DAMAOED-SMALLER PIN SIZE, NO BASKET

* ** PROBLEM PARAMETERS -*

LIB 27GROUPNDF4 LIBRARY
MXX 8 MIXTURES
MSC 8 COMPOSITION SPECIFICATIONS
IZM 2 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
ROTN 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 H20 STANDARD COMPOSITION
MX 2 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 ZIRCALLOY STANDARD COMPOSITION
MX 3 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 6.5600 THEORETICAL DENSITY
MEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
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TEMP 293.0 DEG KELVIN
40302 1.00 AT'

END

SC H20 STANDARD CO0
MX 4 MIXTURE NO.
VF 1.0000 VOLUME FRACT
ROTH 0.9982 THEORETICAL
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/
TEMP 293.0 DEG KELVIN

1001 2.00 AT.
8016 1.00 AT.

END

SC H20 STANDARD CON
MX 5 MIXTURE NO.
VF 0.0001 VOLUME FRACT
ROTH 0.9982 THEORETICAL
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/
TEMP 293.0 DEG KELVIN

1001 2.00 AT
8016 1.00 AT

END

SC PB STANDARD CON
MX 6 MIXTURE NO.
VF 1.0000 VOLUME FRACT
ROTH 11.3440 THEORETICAL
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/
TEMP 293.0 DEG KELVIN

82000 1.00 AT
END

SC H20 STANDARD COM
ME 7 MIXTURE NO.
VF 0.0001 VOLUME FRACT
ROTH 0.9982 THEORETICAL
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE!
TEMP 293.0 DEG KELVIN

1001 2.00 AT
8016 1.00 AT

END

SC SS304 STANDARD COM
MX 8 MIXTURE NO.
VP 1.0000 VOLUME FRACT
ROTH 7.9200 THEORETICAL
NEL 4 NO. ELEMENTS
ICP 0 0/1 MIXTURE/
TEMP 293.0 DEG KELVIN

November 2007

OM/MOLECULE

POSITION

ION
DENSITY

COMPOUND

OMS/MOLECULE
OM/MOLECULE

POSITION

ION
DENSITY

COMPOUND

OMS/MOLECULE
OM/MOLECULE

POSITION

ION
DENSITY

COMPOUND

OM/MOLECULE

POSITION

ION
DENSITY

COMPOUND

OMS/MOLECULE
OM/MOLECULE

POSITION

ION
DENSITY

COMPOUND

S'

24304 19.000 WT
25055 2.000 WT
26304 69.500 WT
28304 9.500 WT

-*- PROBLEM GEOMETRY ***

CTP TRIANGPITCH CELL TYPE
PITCH 2.1529 CM CENTER TO CENTER SPACING
FUELOD 0.7968 CM FUEL DIAMETER OR SLAB THICKNESS
MFUEL 1 MIXTURE NO. OF FUEL
MMOD 4 MIXTURE NO. OF MODERATOR

ZONE SPECIFICATIONS FOR LATTICECELL GEOMETRY

ZONE 1 is FUEL
ZONE 2 IS MOD
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***** -NAC-LWT, BWR, DAMAGED-SMALLER PIN SIZE, NO BASKET ***

****** ******* DATA LIBRARY INFORMATION***

** 'UNIT VOLUME

•* NUMBER DATA SET NAME NAME UNIT FUNCTION ***

89 M:\scale43\DATALIB\FT89F001 STANDARD COMPOSITION LIBRARY

82 M:\sca1e43\DATALIB\FT82F001 CROSS SECTION LIBRARY

11 D:\zjr\Lwt\Rods\Crit\DPSZ61\bbrw. dpsz.l00i-00 SHORT CROSS SECTION LIBRARY **

90 D:kzjr\Lwt\Rods\Crit\DPSZ61\bwrdpsz_100i_00 INPUT DATA DIRECT ACCESS

*** STANDARD COMPOSITION LIBRARY DATA ***

UNIT NUMBER : 89

DATASET NAME : M:\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 LIBRARY DATA ***

** UNIT NUMBER : 82

DATASET NAME : M:\scale43\DATALIB\FT82F0O01

LIBRARY TITLE: SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY
S**• 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 TIE KENO V PARAMETER 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 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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BBBBBBBBBBBB

BBBBBBBBBBBBB
BB BE
BB BE
BE BE
BBBBBBBBBBBB
BBBBBBBBBBBB
BB BE
BB BE
BB BE
BBBBBBBBBBBBB
BBBBBBBBBBB

SSSSSSSSSSS
SSSSSSSSSSSSS
SS SS
SS
SS
SSSSSSSSSSSS

SSSSSSSSSSSS
SS
SS

SS SS
SSSSSSSSSSSSS

SSSSSSSSSSS

0000000
000000000

00 00
00 00
00 00
00 00
00 00
00 00
00 00

00 00
000000000
0000000

)ask SAR
8

November 2007

00000000000 NN NN AAAAAAAAA
0000000000000 NNN NB AAAAAAAAAAA
00 00 NNNN NN AA AA
00 00 NN NB NB AA AA
00 00 NN NN NN AA AA
00 00 NN NN NN A-------------AAAAAAAAAAAAA
00 00 NBN N NN- ------------- AAAASAAS
00 00 NN NN NN AA AA
00 00 NN NN NN AA AA
00 00 NN NNNN AA AA
0000000000000 NB NNN AA AA

00000000000 NN NN AA AA

CCCCCCCCCCC AAAAAAAAA LL EEEEEEEEEEEEE
CCCCCCCCCCCCC AAAAAAAAAAA LL EEEEEEEEEEEE
CC CC AA AA LL EE
CC AA AA LL EE
CC AA AA LL EE
CC AAAAAAAAAAAAA LL EEEEEEEEE
CC AAAAAAAAAAAAA LL EEEEEEEEE
CC AA AA LL EE
CC AA AA LL EE
CC CC AA AA LL EE
CCCCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE

CCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE

11 // 22222222222 99999999999
il l/ 2222222222222 9999999999999

i111 // 22 22 99 99
11 // 22 99 99
11 // 22 99 99
11 // 22 9999999999999
11 // 22 999999999999
11 // 22 99
11 // 22 99
11 // 22 99

ii11111 1/ 2222222222222 9999999999999
11111111 /1 2222222222222 999999999999

11 0000000 22222222222
ill 000000000 2222222222222

111 00 00 22 22
11 00 00 22
11 00 00 22
11 00 00 22
11 00 00 22
11 00 00 22
11 00 00 22
11 00 00 22

11111111 000000000 2222222222222
11111111 0000000 2222222222222

MM MM liiiiiiiiiiiMMM MMM IIIIIIIIIIII

MMM MMME II
MM MM MM MM II
MM MM MM MM II
MM MMM MM II
MM M MM II

MH MM II
EM MN II

MM MM Ii
MM MM IIIIITITIIII
ME MM IllIITIITIIl

ppp~ppppppppp
ppppppppppppp
PP PP
pp pp
pp pp

----------- ppppppppppppp
---- ---- --- pppppppppppp

pp
pp
-pp
pp
pp

/1 0000000
II 000000000

I' 00 00
II 00 00

II 00 00
II 00 00

II 00 00
II 00 00
II 00 00

II00 00
II 000000000
II 0000000

22222222222
2222222222222

.. 22 22
* 22
* 22

22
22

* 22
*22

*22
2222222222222
2222222222222

22222222222
2222222222222
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

33333333333
3333333333333
33 33

33
33

333
333

33
33

33 33
3333333333333

33333333333

44
444

4444
44 44

44 44
44 44

44 44
444444444444

4444444444444
44
44
44

11
111

1111
11
11
11
11
11
11
11

11111111
11111111
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SSSSSSSSSSS CCCCCCCCCCC AAAAAAAAA LL EEEEEEEEEEEEE PPPPPPPPPPPP CCCCCCCCCCC [
SSSSSSSSSSSSS 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 AAAAAAASSAAA LL EEEEESEE- ------------- PPPPPPPPPPPP CC

SSSSSSSSSSSS CC AAAAAAAAAAAAA LL EEESEEEEEE ------------- 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 EEEEEEEEEEEEE PP CCCCCCCCCCCCC

SSSSSSSSSSS CCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEESEE pp CCCCCCCCCCC

PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000008

CREATION DATE: 09/15/95

VOLUME: Eng

LIBRARY: M:\SCALE43\WIN_NT\EXE

PRODUCTION CODE: BONAMI

VERSION: 3.0

JOBNAME: SCALE-PC

DATE OF EXECUTION: 01/29/03

TIME OF EXECUTION: 11:02:24

LOGICAL ASSIGNMENTS

MASTER LIBRARY 11

WORKING LIBRARY 0
SCRATCH PILE 18
NEW LIBRARY 1

PROBLEM DESCRIPTION

IGR--GEOMETRY (0/1/2/3--INF MED/SLAB/CYL/SPHERE 2

IZM--NUMBER OF ZONES OR MATERIAL REGIONS 8

MS--MIXING TABLE LENGTH 17

IBL--SHIELDED CROSS SECTION EDIT OPTION (0/1--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 FOR WIGNER RATIONAL APPROXIMATION 1.350EG00

3Q ARRAY HAS 17 ENTRIES.

4Q ARRAY HAS 17 ENTRIES.

5Q ARRAY HAS 17 ENTRIES.

6Q ARRAY HAS 8 ENTRIES.

7Q ARRAY HAS 8 ENTRIES.

8Q ARRAY HAS 8 ENTRIES.

9Q ARRAY HAS 8 ENTRIES.

10Q ARRAY HAS 17 ENTRIES.

11Q ARRAY HAS 8 ENTRIES.

MIXING TABLE

ENTRY MIXTURE ISOTOPE NUMBER DENSITY NEW IDENTIFIER
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1 1 92235 1.17578E-03 1092235
2 1 92238 2.20577E-02 1092238
3 1 8016 4.64669E-02 1008016
4 2 8016 3.33846E-02 2008016
5 4 8016 3.33846E-02 4008016
6 5 8016 3.33846E-06 5008016
7 7 8016 3.33846E-06 7008016
8 2 1001 6.67692E-02 2001001
9 4 1001 6.67692E-02 4001001

10 5 1001 6.67692E-06 5001001
11 7 1001 6.67692E-06 7001001
12 3 40302 4.33078E-02 3040302
13 6 82000 3.29690E-02 6082000
14 8 24304 1.74286E-02 8024304
15 8 25055 1.736335-03 8025055
16 8 26304 5.93579E-02 8026304
17 8 28304 7.72070E-03 8028304

GEOMETRY AND MATERIAL DESCRIPTION

ZONE MIXTURE OUTER DIMENSION TEMPERATURE EXTRA XS TYPE (0/1--FUEL/MOD)
1 1 3.98400E-01 2.93000E+02 1.83118E+00 0
2 4 1.13035E+00 2.93000E+02 0.000005+00 0
3 2 6.13035E+00 2.93000E+02 0.00000E+00 0
4 3 1.11303E+01 2.93000E+02 0.OOOOOE+00 0
5 5 1.61303E+01 2.93000E+02 0.00000E+00 0
6 6 2.11303E+01 2.93000E+02 0.00000E+00 0
7 7 2.61303E+01 2.93000E+02 0.00000E+00 0
8 8 3.11303E+01 2.93000E+02 0.OOOOOE+00 0

3698 LOCATIONS OF 100000 AVAILABLE ARE REQUIRED TO MAKE A NEW MASTER CONTAINING

NO NUCLIDES IN YOUR PROBLEM HAVE BONDARENKO FACTOR DATA**BONAMI WILL COPY FROM LOGICAL

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
TAPE ID 4321 NUMBER OF NUCLIDES
NUMBER OF NEUTRON GROUPS 27 NUMBER OF GAMMA GROUPS
FIRST THERMAL GROUP 15 LOGICAL UNIT

TABLE OF CONTENTS
HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94
HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94
HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94
HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94
OXYGEN-16 ENUF/B-IV MAT 1276 UPDATED 08/12/94
OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94
OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94
OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94
OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94

CR 1191 WT SS-304(1/EST) P-3 293K SP=5+4(42375)' UPDATED 08/12/94
MANGANESE-55 ENDF/B-IV MAT 1197 UPDATED 08/12/94

FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)' UPDATED 08/12/94
NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4(42375)1 UPDATED 08/12/94

ZIRCALLOY ENDF/B-IV MAT 1284 UPDATED 08/12/94
PB 1288 218NGP 042375 P-3 293K UPDATED 08/12/94

URANIUM-235 ENDF/B-IV MAT 1261 UPDATED 08/12/94
URANIUM-238 ENDF/B-IV MAT 1262 UPDATED 08/12/94

TAPE COPY USED 0 I/O'S, AND TOOK 0.11 SECONDS

THE SELF-SHIELDED VALUES

11 TO LOGICAL 1

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID

17
0
1

2001001
4001001
5001001
7001001
1008016
2008016
4008016
5008016
7008016
8024304
8025055
8026304
8028304
3040302
6082000
1092235
1092238
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PROGRAM VERIFICATION INFORMATION

CODE SYSTE24: 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: 01/29/03

TIME OF EXECUTION: 11:02:25

-1Q ARRAY HAS 1 ENTRIES.

0Q ARRAY HAS 9 ENTRIES.

IQ ARRAY HAS 12 ENTRIES.

SELECT 17 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 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 17 ENTRIES.

3Q ARRAY HAS 60 ENTRIES.

4Q ARRAY HAS 17 ENTRIES.

GENERAL INFORMATION CONCERNING CROSS SECTION LIBRARY
TAPE IDENTIFICATION NUMBER 4321
NUMBER OF NUCLIDES ON TAPE 17
NUMBER OF NEUTRON ENERGY GROUPS 27
FIRST THERMAL NEUTRON ENERGY GROUP 15
NUMBER OF GAM14A 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 08/12/94

L.M.PETRIE - ORNL

NUCLIDES FROM XSDRN TAPE
1 HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94 2001001
2 HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94 4001001
3 HYDROGEN ENUF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94 5001001
4 HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94 7001001
5 OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94 1008016
6 OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94 2008016

NAC International 6.6.10-11



NAC-LWT Cask SAR
Revision 38

November 2007

7 OXYGEN-16 ENDF/B-IV MAT 1276
8 OXYGEN-16 ENDF/B-IV MAT 1276
9 OXYGEN-16 ENDF/B-IV MAT 1276

10 CR 1191 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'
11 MANGANESE-55 ENDF/B-IV MAT 1197
12 FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'
13 NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4(42375)'
14 ZIRCALLOY ENDF/B-IV MAT 1284
15 PB 1288 218NGP 042375 P-3 293K
16 URANIUM-235 ENDF/B-IV MAT 1261
17 URANIUM-238 ENDF/B-IV MAT 1262

HYDROGEN ENDF/B-IV MAT 1269/THRM1002 U

HYDROGEN ENDF/B-IV MAT 1269/THRM1002 U:

HYDROGEN ENDF/B-IV MAT 1269/THRM1002 U]

HYDROGEN ENDF/B-IV MAT 1269/THRM1002 U]

OXYGEN-16 ENDF/B-IV MAT 1276 U]

OXYGEN-16 ENDF/B-IV MAT 1276 U]

OXYGEN-16 ENDF/B-IV MAT 1276 U]

OXYGEN-16 ENDF/B-IV MAT 1276 U]

OXYGEN-16 ENDF/B-IV MAT 1276 U]

CR 1191 WT SS-304(1/EST) P-3 293K SP=5+4(42375), U]

UPDATED 08/12/94 4008016
UPDATED 08/12/94 5008016
UPDATED 08/12/94 7008016
UPDATED 08/12/94 8024304
UPDATED 08/12/94 8025055
UPDATED 08/12/94 8026304
UPDATED 08/12/94 8028304
UPDATED 08/12/94 3040302
UPDATED 08112/94 6082000
UPDATED 08/12/94 1092235
UPDATED 08/12/94 1092238

PDATED 08/12/94 2001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

PDATED 08/12/94 4001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

PDATED 08/12/94 5001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

PDATED 08/12/94 7001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

PDATED 08/12/94 1008016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

PDATED 08/12/94 2008016 TENPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

PDATED 08/12/94 4008016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

PDATED 08/12/94 5008016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

PDATED 08/12/94 7008016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

PDATED 08/12/94 8024304 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
293.00

293.00
293.00

293.00
293.00

293.00
293.00

293.00

293.00

293.00MANGANESE-55 ENDF/B-IV MAT 1197 UPDATED 08/12/94 8025055 TI

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 = 1.7363295!

SPIN FACTOR (G) 14.448 LUMP DIMENSION (A-BAR) = 0.00000001

INNER RADIUS = 0.0000000E.00 DANCOFF CORRECTION (C) = 0.00000005

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=1.00000

GROUP RES ABS RES FISS RES SCAT
8 -5.518788E-04 0.000000E+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 0.000000E+00 -1.159996E+02

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 3.33719E+00
FISSION 0.OOOOE+00

EMPERATURE=

E-03

E+00

E+00

/

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

FE 1192 WT SS-304(1/EST) P-3 293K SP=5÷4(42375)( UPDATED.08/12/94 8026304 TEMPERATURE= 293.00
PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4(42375)( UPDATED 08/12/94 8028304 TEMPERATURE= 293.00
PROCESS NUMBER 1007 IS AT TEKPERATURE= 293.00

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

RESONANCE 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 LUMP DIMENSION (A-BAR) = 0.OOOOOOOE+00
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INNER RADIUS = 0.0000000E+00 DANCOFF CORRECTION (C) = 0.0000000E+00

THE ABSORBER 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
8 -2.531564E-03 0.0C0000E+00 -2.069429E+00
9 -7.143981E-02 0.SOOCOOE+00 -3.266492E+00

10 -7.703653E-02 C.000000E-00 -1.746459E+00
11 -1.954898E-01 0.000000E+00 -8.103043E-01

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 1.75363E-01
FISSION C,00000E+00

PB 1288 218NGP 042375 P-3 293K

PROCESS NUMBER 1007 IS AT TEMPERATURE=

UPDATED 08/12/94 6082000 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

293.00

293.00
293.00

293.00URANIUM-235 ENDF/B-IV MAT 1261 UPDATED 08/12/94 1092235 TO

RESONANCE DATA FOR THIS NUCLIDE

MASS NUSMBER (A) = 233.025 TEMPERATURE(KELVIN) = 293.000

POTENTIAL SCATTER SIGMA = 11.500 LUMPED NUCLEAR DENSITY = 1.1757837E

SPIN FACTOR (G) = 15171.100 LUMP DIMENSION (A-BAR) = 3.9840001E

INNER RADIUS = 0.0000000E+00 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

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 = 238.051 SIGMA(PER ABSORBER ATOM)= 2.3124234E+02

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM 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=1.00000

GROUP RES ABS RES FISS RES SCAT
12 -3.622922E+00 -2.226327E+00. -8.895820E-02
13 -1.149924E+01 -5.618038E+00 -2.515855E-01
14 -8.514027E+00 -5.049669E+00 -5.936050E-02
15 -4.509439E-04 -3.428886E-04 3.897996E-06

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.00620E.02
FISSION 1.20254E+02

EMPERATURE=

(-03

E-01

-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) = 293.000

POTENTIAL SCATTER SIGMA = 10.599 LUMPED NUCLEAR DENSITY = 2.2057686!

SPIN FACTOR (G) = 656.527 LUMP DIMENSION (A-BAR) = 3.9840001!

INNER RADIUS = C.OOOOOCCE+00 DANCOFF CORRECTION (C) = 2.8592249]

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I = 15.991 SIGMA(PER ABSORBER ATOM)= 8.1883087E+00

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 = 235.044 SIGMA(PER ABSORBER ATOM)= 6.3446152E-01

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM 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=1.00000

GROUP RES ABS RES PISS RES SCAT
9 -4.049280E-02 C.COCCEOE+00 -4.083463E-01

10 -1.062502E+00 -1.845288E-05 -6.511882E+00
11 -9.720816E+00 0.OOO0E+00 -2.674516E+01
12 -4.265190E+01 0.OCCCCCE+00 -4.960673E+01
13 -5.341822E+01 C.EOC000E+00 -1.754942E+01
14 -1.033681E+02 0.COCOC0E+00 -6.023543E+00
15 -5.894847E-07 0.O0OOO0E+00 1.142021E-06

EMPERATURE= 293.00

E-02

E-01

E-02
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EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.10256E+01
FISSION 5.02353E-04

PROCESS NUMBER 1007 IS AT TEMPERATUREý
THIS XSDRN 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
COMPILED FOR NRC 1/27/89

TAPE ID 4321 NUMBER OF NUCLIDES 17
NUMBER OF NEUTRON GROUPS 27 NUMBER OF GAMMA GROUPS 0
FIRST THERMAL GROUP 15 LOGICAL UNIT 4

TABLE OF CONTENTS
HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94 ID 2001001
HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94 ID 4001001
HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94 ID 5001001
HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94 ID 7001001
OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94 ID 1008016
OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94 ID 2008016
OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94 ID 4008016
OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94 ID 5008016
OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94 ID 7008016

CR 1191 WT SS-304(1/EST) P-3 293K SP=5+4(42375)' UPDATED 08/12/94 ID 8024304
MANGANESE-55 ENDF/B-IV MAT 1197 UPDATED 08/12/94 ID 8025055

FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375), UPDATED 08/12/94 ID 8026304
NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4(42375), UPDATED 08/12/94 ID 8028304

ZIRCALLOY ENDF/B-IV MAT 1284 UPDATED 08/12/94 ID 3040302
PB 1288 218NGP 042375 P-3 293K UPDATED 08/12/94 ID 6082000

URANIUM-235 ENDF/B-IV MAT 1261 UPDATED 08/12/94 ID 1092235
URANIUM-238 ENDF/B-IV MAT 1262 UPDATED 08/12/94 ID 1092238

TAPE COPY USED 0 I/O'S, AND TOOK 0.05 SECONDS

C,293.00

(.

K,
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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: 01/29/03

TIME OF EXECUTION: 11:02:27

NAC-LWT, BWR, DAMAGED-SMALLER PIN SIZE, NO BASKET **

*** ****"* NUMERIC PARAMETERS ***** **a 'p
* * * TME MAXIMUM PROBLEM TIME (MIN) ****** **

*** TBA TIME PER GENERATION (MIN) .5.00

*** GEN NUMBER OF GENERATIONS 803 **

NPG NUMBER PER GENERATION 1000

*** NSK NUMBER OF GENERATIONS TO BE SKIPPED 3 *

** * BEG BEGINNING GENERATION NUMBER 1 * *

** * RES GENERATIONS BETWEEN CHECKPOINTS 0 **

XlD NUMBER OF EXTRA I-D CROSS SECTIONS 1

NEK 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

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 * *
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NAC-LWT, BWR, DAMAGED-SMALLER PIN SIZE, NO BASKET

LOGICAL PARAMETERS

RUN

FLX

SMG

MKU

CKV

FMU

MKH

CK11

FM•I

HHL

AMN

XS1

XS2

XAP

PKI

PIP

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

MKP

CKP

FiP

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 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

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 PARAMETER DATA ........

........ •DATA READING COMPLETED
NAC-LWT, BWR, DAMAGED-SMALLER PIN SIZE, NO BASKET

MIXING TABLE

NUMBER OF SCATTERING ANGLES = 2
CROSS SECTION MESSAGE THRESHOLD =3.OE-05

MIXTURE =
NUCLIDE
1008016

08/12/94
1092235

08/12/94
1092238

08/12/94

MIXTURE =
NUCLIDE
2001001

08/12/94
2008016

08/12/94

MIXTURE =
NUCLIDE
3040302

08/12/94

MIXTURE =
NUCLIDE
4001001

08/12/94
4008016

08/12/94

MIXTURE =
NUCLIDE
5001001

08/12/94
5008016

08/12/94

MIXTURE =
NUCLIDE
6082000

08/12/94

I
ATOM-DENS.

4.64669E-02

1.17578E-03

2.20577E-02

2
ATOM-DENS.

6.67692E-02

3.33846E-02

DENSITY(G/CC) = 10.412
WGT. FRAC. ZA AWT

1.18500E-01 8016 15.9904

4.40750E-02 92235 235.0441

8.37425E-01 92238 238.0510

DENSITY(G/CC) = 0.99817
WGT. FRAC. ZA AWT

1.11927E-01 1001 1.0077

8.88074E-01 8016 15.9904

NUCLIDE TITLE
OXYGEN-16 ENDF/B-IV MAT

URANIUM-235 ENDF/B-IV MAT

URANIUM-238 ENDF/B-IV MAT

1276

1261

1262

3 DENSITY(G/CC) = 6.5600
ATOM-DENS. WGT. FRAC. ZA AWT

4.33078E-02 1.00000E.00 40000 91.2196

4
ATOM-DENS.

6.67692E-02

3.33846E-02

5
ATOM-DENS.

6.67692E-06

3.33846E-06

DENSITY(G/CC) = 0.99817
WGT. FRAC. ZA ANT

1.11927E-01 1001 1.0077

8.88074E-01 8016 15.9904

DENSITY(G/CC) = 0.99817E-04
WGT. FRAC. ZA AWT

1.11927E-01 1001 1.0077

8.88074E-01 8016 15.9904

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

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE
ZIRCALLOY ENDF/B-IV MAT 1284

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

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE
HYDROGEN ENDF/B-IV MAT 1269/THRMO002

OXYGEN-16 ENDF/B-IV MAT 1276

NUCLIDE TITLE
PB 1288 218NGP 042375 P-3 293K

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 1.00000E+00 82000 207.2100
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MIXTURE =
NUCLIDE
7001001

08/12/94
7008016

08/12/94

MIXTURE =
NUCLIDE
8024304

08/12/94
8025055

08/12/94
8026304

08/12/94
8028304

08/12/94

7
ATOM-DENS.

6. 67692E-06

3. 33846E-06

8
ATOM-DENS.

1.74286E-02

1.73633E-03

5. 93579E-02

7.72070E-03

DENSITY(G/CC)
WGT. FRAC.

1.11927E-01

8.88074E-01

DENSITY(G/CC)
WGT. FRAC.

1. 90000E-01

1.99999E-02

6.95000E-01

9.50001E-02

= 0.99817E-04
ZA AWT

1001 1.0077

8016 15.9904

= 7.9200
ZA AWT

24000 51.9957

25055 54.9379

26000 55.8447

28000 58.6872

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

OXYGEN-16 ENDF/B-IV MAT 1276

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)'

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

UPDATED

(jp

2001001 HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94
4001001 HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94
5001001 HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94
7001001 HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94
1008016 OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94
2008016 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 08/12/94
8024304 CR 1191 WT SS-304(1/EST) P-3 293K SP=5+4(42375), UPDATED 08/12/94
8025055 MANGANESE-55 ENDF/B-IV MAT 1197 UPDATED 08/12/94
8026304 FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)1 UPDATED 08/12/94
8028304 NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4(42375)' UPDATED 08/12/94
3040302 ZIRCALLOY ENDF/B-IV MAT 1284 UPDATED 08/12/94
6082000 PB 1288 218NGP 042375 P-3 293K UPDATED 08/12/94
1092235 URANIUM-235 ENDF/B-IV MAT 1261 UPDATED 08/12/94
1092238 URANIUM-238 ENDF/B-IV MAT 1262 UPDATED 08/12/94

KENO MESSAGE NUMBER K5-222 1 TRANSFERS FOR MIXTURE 2 WERE CORRECTED FOR BAD MOMENTS.

KENO MESSAGE NUMBER K5-222 1 TRANSFERS FOR MIXTURE 4 WERE CORRECTED FOR BAD MOMENTS.

KENO MESSAGE NUMBER K5-222 2 TRANSFERS FOR MIXTURE 5 WERE CORRECTED FOR BAD MOMENTS.

KENO MESSAGE NUMBER K5-222 2 TRANSFERS 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 1452 27 16 101T

........... 0 IO'S WERE USED PREPARING THE CROSS SECTIONS

NAC-LWT, BWR, DAMAGED-SMALLER PIN SIZE, NO BASKET

ADDITIONAL INFORMATION

C0

*** NUMBER OF ENERGY GROUPS 27 USE LATTICE GEOMETRY NO *

NO. OF FISSION SPECTRUM SOURCE GROUP 1

NO. OF SCATTERING ANGLES IN XSECS 2

ENTRIES/NEUTRON IN THE NEUTRON BANK 17

ENTRIES/NEUTRON IN THE FISSION BANK 10

NUMBER OF MIXTURES USED 6

NUMBER OF BIAS ID'S USED 1

NUMBER OF DIFFERENTIAL ALBEDOS USED 0

TOTAL INPUT GEOMETRY REGIONS 10

NUMBER OF GEOMETRY REGIONS USED 10

LARGEST GEOMETRY UNIT NUMBER 2

LARGEST ARRAY NUMBER 1

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

0

0

0

YES

NO

61

1

NO

0

0

MIS

MIS

MIR

+X BOUNDARY CONDITION

+Y BOUNDARY CONDITION

+Z BOUNDARY CONDITION

MIR

MIR

MIR

-X BOUNDARY CONDITION

-Y BOUNDARY CONDITION

-Z BOUNDARY CONDITION

(gp
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MEDIA BIAS
NUM IDREGION

NAC-LWT, BWR, DAMAGED-SMALLER PIN SIZE, NO BASKET

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT 1

LWR FUEL ROD-NO CLAD

1 CYLINDER 1 1 RADIUS = 0.39840 +Z = 10.000 -Z = -10.000 CENTERLINE IS AT X = 0.00000

2 CYLINDER 4 1 RADIUS = 0.40490 +Z = 10.000 -Z = -10.000 CENTERLINE IS AT X = 0.00000
NAC-LWT, BWR, DAMAGED-SMALLER PIN SIZE, NO BASKET

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION NUM ID

GLOBAL
UNIT 2

Y = 0.00000

Y = 0.00000

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

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

1 RADIUS = 9.0166

AT X = 0.00000

AT X = 2.1529

AT X = 1.0764

AT X = -1.0764

AT X = -2.1529

AT X = -1.0764

AT X = 1.0764

AT X = 3.2293

AT X = 4.3058

AT X = 3.2293

AT X = 2.1529

AT X = 0.00000

AT X = -2.1529

AT X = -3.2293

AT X = -4.3058

AT X = -3.2293

AT X = -2.1529

AT X = 0.00000

AT X = 2.1529

AT X = 4.3058

AT X = 5.3822

AT X = 1.0764

AT X = -4.3058

AT X = -5.3822

AT X = -1.0764

AT X = 1.0764

AT X = 4.3058

AT X = 3.2293

AT X = -1.0764

AT X = -4.3058

AT X = -3.2293

AT X = 3.2293

AT X = 5.3822

AT X = -3.2293

AT X = -5.3822

AT X = 6.4587

AT X = -6.4587

AT X = 0.00000

AT X = 2.1529

+Z = 10.000

Y = 0.00000

Y = 0.00000

Y = 1.8645

Y = 1.8645

Y = 0.00000

Y = -1.8645

Y = -1.8645

Y = -1.8645

Y = 0.00000

Y = 1.8645

Y = 3.7289

Y = 3.7289

Y = 3.7289

Y = 1.8645

Y = 0.00000

Y = - .8645

Y = -3.7289

Y = -3.7289

Y = -3.7289

Y = -3.7289

Y = 1.8645

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

Y = -5.5934

Y = -5.5934

Y = -1.8645

Y = 5.5934

Y = 1.8645

Y = 0.00000

Y = 0.00000

Y = -7.4578

Y = -7.4578

= -10.000

= 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

= 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

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 NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMMBER

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 NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

S = 0.00000

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1~

1

1

1

1

1

1

1

1

Y = 0.00000
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HOLE NUMBER 40 AT X = 4.3058 Y = -7.4578 Z = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 41 AT X = 5.3822 Y = -5,5934 Z = 0.00000 IS UNIT NUMBER 1 (
HOLE HUMBER 42 AT X = 6.4587 Y = -3.7289 2 = 0.00000 IS UNIT NUMBER

HOLE NUMBER 43 AT X = 7.5351 Y = -1,8645 Z = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 44 AT X = 8.6116 Y = 0.00000 Z = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 45 AT x = 7.5351 Y = 1.8645 Z = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 46 AT X = 6.4587 Y = 3.7289 Z = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 47 AT X = 5.3822 Y = 5.5934 Z = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 48 AT X = 4.3058 Y = 7,4578 Z = 0.00000 IS UNIT NUMBER 1

HOLE NUM4BER 49 AT X = 2.1529 Y = 7.4578 Z = 0.00000 IS UNIT NUMBER 3

HOLE NUMBER 50 AT X = 0.00000 Y = 7.4578 Z = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 51 AT X = -2.1529 Y = 7.4578 Z = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 52 AT X = -4.3058 Y = 7.4578 Z = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 53 AT X = -5.3822 Y = 5.5934 Z = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 54 AT X = -6,4587 Y = 3.7289 Z = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 55 AT X = -7.5351 Y = 1.8645 Z = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 56 AT X = -8.6116 Y = 0.00000 Z = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 57 AT X = -7.5351 Y = -1.8645 Z = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 58 AT X = -6.4587 Y = -3.7289 Z = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 59 AT X = -5.3822 Y = -5.5934 Z = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 60 AT X = -4.3058 Y = -7.4578 Z = 0.00000 IS UNIT NUMBER 1

HOLE NUMBER 61 AT X = -2.1529 Y = -7.4578 Z = 0.00000 IS UNIT NUMBER 1

2 CYLINDER 5 1 RADIUS = 16.986 +Z = 10.000 -Z = -10,000 CENTERLINE IS AT X = 0.00000 Y = 0.00000

3 CYLINDER 8 1 RADIUS = 18.898 +Z = 10.000 -Z = -10.000 CENTERLINE IS AT X = 0.00000 Y = 0.00000

4 CYLINDER 6 1 RADIUS = 33.503 +z = 10.000 -Z = -10.000 CENTERLINE IS AT X = 0.00000 Y = 0.00000

5 CYLINDER 8 1 RADIUS = 36.551 +Z = 10.000 -Z = -10.000 CENTERLINE IS AT X = 0.00000 Y = 0.00000

6 CYLINDER 7 1 RADIUS = 49.244 +Z = 10.000 -Z = -10.000 CENTERLINE IS AT X = 0.00000 Y = 0.00000

7 CYLINDER 8 1 RADIUS = 49;822 +Z = 10.000 -Z = -10.000 CENTERLINE IS AT X = 0.00000 Y = 0.00000

8 CUBOID 5 1 +X = 49.822 -X = -49.822 +Y = 49.822 -Y = -49.822 +Z = 10.000 -Z = -10.000

NAC-LWT, BWR, DAMAGED-SMALLER PIN SIZE, NO BASKET
VOLUMES FOR THOSE UNITS UTILIZED IN THIS PROBLEM

GEOMETRY CUMULATIVE
UNIT REGION REGION VOLUME VOLUME

1 1 1 9.97283E+00 CM-3 9.97283E+00 CM**3
2 2 3.28074E-01 CM**3 1.03009E+01 CM**3

2 1 3 4.47982E+03 CM**3 5.10817E+03 CM**3
2 4 1.30210E+04 CM*3 1.81291E+04 CM=*3
3 5 4.30932E+03 CM-*3 2.24385E+04 CM=*3
4 6 4.80855E+04 CM**3 7.05240E+04 CM**3
5 7 1.34160E+04 CM**3 8.39400E+04 CM**3
6 8 6.84274E+04 CM**3 1.52367E+05 CM**3
7 9 3.59652E+03 CM-*3 1.55964E+05 CM**3
8 10 4.26155E+04 CM**3 1.98579E+05 CM**3

UNIT USES REGION MIXTURE TOTAL VOLUME

1 61 1 1 6.08343E+02 CM**3
2 4 2.00125E+01 CM**3

2 1 1 4 4.47982E+03 CM**3
2 5 1.30210E+04 CM*-3
3 8 4.30932E+03 CM*3
4 6 4.80855E+04 CM**3
5 8 1.34160E+04 CM'3
6 7 6.84274E+04 CM**3
7 8 3.59652E+03 CM**3
8 5 4.26155E+04 CM**3

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME MASS(G)

1 6.08343E+02 CM**3 6.33405E+03
4 4.49984E+03 CM**3 4.49161E+03
5 5.56365E+04 CM**3 5.55347E+00
6 4.80855E+04 CM-*3 5.45482E+05
7 6.84274E+04 CM-*3 6.83022E+00
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8 2.13218E+04 CM'*3 1.68869E+05

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 ........

........ 0.00450 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 START NEUTRONS IN THE REFLECTOR WAS TURNED OFF

RENO MESSAGE NUMBER K5-105 l *O** WARNING, ONLY 481 INDEPENDENT STARTING POSITIONS WERE GENERATED.

519 ADDITIONAL STARTING POINTS WERE PICKED FROM THE INITAL DISTRIBUTION.

4.49650 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 4.50133 MINUTES.

NAC-LWT, OWR, DAMAGED-SMALLER PIN SIZE, NO BASKET

GENERATION
GENERATION K-EFFECTIVE

KENO MESSAGE NUMBER K5-132
1 8.45376E-01

KENO MESSAGE NUMBER K5-132
2 8.37583E-01

KENO MESSAGE NUMBER K5-132
3 8.80673E-01
4 8.86922E-01
5 8.45497E-01
6 8.83555E-01
? 9.28339E-01
8 8.58053E-01
9 8.74480E-01

10 8.70549E-01
11 8.33818E-01
12 9.03332E-01
13 9.06360E-01
14 8.74883E-01
15 8.60739E-01
16 8.56786E-01
1? 8.46416E-01
is 8.79714E-01
19 8.77155E-01

20 8.90755E-01
21 8.41781E-01
22 8.74472E-01
23 8.71497E-01
24 8.52134E-01
25 8.74281E-01
26 8.85942E-01
27 8.85020E-01
28 8.79802E-01
29 9.00154E-01
30 8.77230E-01
31 8.74788E-01
32 8.66097E-01
33 9.01664E-01
34 8.85437E-01
35 9.13722E-01
36 8.81820E-01
3? 8.77272E-01
38 8.67048E-01
39 8.51994E-01
40 9.11647E-01
41 8.45714E-01
42 9.01285E-01
43 8.62713E-01
44 8.57230E-01
45 9.20496E-01
46 9.16825E-01
4? 8.94214E-01
48 8.80536E-01
49 9.20884E-01
50 8.65345E-01
51 8.61374E-01
52 9.03797E-01
53 8.88499E-01
54 8.80169E-01
55 8.39095E-01
56 9.04921E-01
5? 8.69452E-01
58 8.66438E-01
59 8.71472E-01
60 8.70936E-01
61 8.59501E-01
62 8.79164E-01
63 8.97505E-01
64 8.66248E-01
65 8.85619E-01
66 8.67912E-01

NAC International

ELAPSED TIME
MINUTES

WARNING.... ONLY
4.52667E+00

WARNING.... ONLY
4.55700E+00

WARNING.... ONLY
4.58617E+00
4.61650E+00
4.64667E+00
4.67683E+00
4.70800E+00
4.73817E+00
4.76833E+00
4.79767E+00
4.82883E+00
4.85817E+00
4.88733E+00
4.91767E+00
4.94783E+00
4.97800E+00
5.00817E+00
5.03750E+00
5.06867E+00
5.09883E+00
5.12900E+00
5.15833E+00
5.18850E+00
5.21883E+00
5.24983E+00
5.28017E+00
5.30933E+00
5.34600E+00
5.37433E+00
5.40467E+00
5.43483E÷00
5.46500E+00
5.49617E+00
5.52633E+00
5.55750E+00
5.58950E+00
5.62067E+00
5.65083E+00
5.68200E+00
5.71133E+00
5.74233E+00
5.77350E+00
5.80367E+00
5.83483E+00
5.86500E+00
5.89533E+00
5.92550E+00
5.95567E+00
5.98583E+00
6.0170KE+00
6.04717E+00
6.07750E+00
6.10767E+00
6.13783E+00
6.16817E+00
6.19*733E+00
6.22767E÷00
6.25783E+00
6.28800E+00
6.31817E+00
6.35300E+00
6.38233E+00
6.41350E+00
6.44367E+00
6.47383E+00
6.50400E+00

AVERAGE
K-EFFECTIVE

908 INDEPENDENT
1.00000E+00

897 INDEPENDENT
1.00000E+00

955 INDEPENDENT
8.80673E-01
8.83798E-01
8.71031E-01
9.74162E-01
8.84997E-01
8.80507K-01
8.79646E-01
8.78509E-01
8.73543E-01
8.76522E-01
8.79234E-01
8.78872E-01
8.77477E-01
8.75999E-01
8.74027E-01
8.74382E-01'
8.74545E-01
8.75446E-01
8.73674E-01
8.73714E-01
8.73608E-01
8.72632E-01
8.72704E-01
8.73256E-01
8.73726E-01
8.73960E-01
8.74930E-01
8.75012E-01
8.75004E-01
8.74707E-01
8.75577E-01
8.75885E-01
8.77032E-01
8.77173E-01
8.77175E-01
8.76894E-01
8.76221E-01
8.77153E-01
8.76347E-01
8.76971E-01
8.76623E-01
8.76161E-01
8.77192E-01
8.78093E-01
8.78451E-01
8.78497E-01
8.79398E-01
8.79106E-01
8.78744E-01
8.79245E-01
8.79426E-01
8.79441E-01
8.78679E-01
8.79165E-01
8.78989E-01
8.78765E-01
8.78637E-01
8.78504E-01
8.78182E-01
8.78198E-01
8.78515E-01
8.78317E-01
8.78433E-01
8.78268E-01

AVG K-EFF
DEVIATION

FISSION POINTS WERE
0.00000E+00

FISSION POINTS WERE
0.00000E+00

FISSION POINTS WERE
0.0O0OOE+00
3.12465E-03
1.28937E-02
9.63994E-03
1.31591E-02
1.16450E-02
9.87945E-03
8.63108E-03
9.08838E-03
8.65753E-03
8.28752E-03
7.57412E-03
7.10543E-03
6.74233E-03
6.57931E-03
6.16463E-03
5.79296E-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
4.15730E-03
4.11632E-03
3.96744E-03
3.82820E-03
3.71029E-03
3.69246E-03
3.58846E-03
3.66213E-03
3.55558E-03
3.45250E-03
3.36700E-03
3.34317E-03
3.38492E-03
3.39410E-03
3.36640E-03
3.30163E-03
3.25498E-03
3.34143E-03
3.38659E-03
3.32981E-03
3.25693E-03
3.31203E-03
3.25549E-03
3.20883E-03
3.18367E-03
3.12590E-03
3.06523E-03
3.10170E-03
3.08227E-03
3.03086E-03
2.98467E-03
2.93463E-03
2.88665E-03
2.85552E-03
2.80757E-03
2.77924E-03
2.74120E-03
2.69983E-03
2.66239E-03

MATRIX
K-EFFECTIVE

GENERATED
0.00000E+00

GENERATED
0.00000E+00

GENERATED
0.00000E+00
0.00000E+00
O.O0000E+00
0.000000+00
0.00000E+00
0.00000E+00
0.0O000E+00
0.00000E+00
o.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
o.00000E+00
O.O00000+00
O.OOOOKE+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.OOOOOE+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000OOE+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
o.00000E+00
o.00000E+00
o.OOOCKE+00
0.00000E+00
0.00000E+00
0.00000E+00
o.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
O.00000E+00
0.00000E+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
0.00000E+00
0.00000E+00
0.00000E+00
0.000000E00
0.00000E+00
o.00000E+00
0.00000E+00
0.00000E+00
O.00000E+00
0.00000E+00
O.00000.E00

MATRIX K-EFF
DEVIATION

O.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
O.O0000E+00
0.00000E+00
0.00000E+00
0.00000+E00
0.00000E+00
0.00000E+00
0.00000E+00
o.00000E+00
0.OO00E+00
O.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
O.O0000E÷O0
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
o.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+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
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
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67
68
69
70
71
72
73

9 .00522E-01
9.17615E-01
8.36897E-01
8.83156E-01
8.40439E-01
8.57176E-01
9.00485E-01

761 8.95618E-01
762 9.04177E-01
763 8.59740E-01
764 8.96777E-01
765 8.62650E-01
766 8.74845E-01
767 9.18491E-01
768 8.79583E-01
769 8.77626E-01
770 8.90662E-01
771 8.44109E-01
772 9.07444E-01
773 8.93137E-01
774 8.72167E-01
775 8.45577E-01
776 8.58480E-01
777 8.88107E-01
778 8.34017E-01
779 8.79187E-01
780 8.97408E-01
781 8.97252E-01
782 8.57075E-01
783 8.38060E-01
784 8.60428E-01
785 8.86224E-01
786 8.86131E-01
787 9.04482E-01
788 8.67352E-01
789 8.77743E-01
790 8.79401E-01
791 8.92073E-01
792 8.42610E-01
793 9.08908E-01
794 9.13945E-01
795 8.71704E-01
796 8.87139E-01
797 9.24523E-01
798 9.03145E-01
799 8.61744E-01
800 8.82639E-01
801 8.97474E-01
802 9.02853E-01
803 8.68867E-01

KENO MESSAGE NUMBER K5-123

LIFETIME = 1.15441E-04 + OR -
NU BAR = 2.42733E+00 + OR -

ENERGY(EV)

6.53433E+00
6.56350E+00
6.59383E+00
6.62400E+00
6.65333E+00
6.68350E+00
6.71367E+00

2.74152E+01
2.74443E+01
2.74747E+01
2.75048E+01
2.75350E+01
2.75662E+01
2.75955E+01
2.76265E+01
2.76568E+01
2.76870E+01
2.77163E+01
2.77465E+01
2.77767E+01
2.78060E+01
2.78362E+01
2.78655E+01
2.78967E+01
2.79268E+01
2.79570E+01
2.79863E+01
2.80165E+01
2.80467E+01
2.80760E+01
2.81053E+01
2.81365E+01
2.81657E+01
2.81950E+01
2.82262E+01
2.82555E+01
2.82857E+01
2.83150E+01
2.83533E+01
2.83845E+01
2.84147E+01
2.84450E+01
2.84752E+01
2.85063E+01
2.85365E001
2.85667E+01
2.85978E+01
2.86280E+01
2.86582E÷01
2.86893E+01

8.78611E-01
8.79202E-01
8.78570E-01
8.78638E-01
8.78084E-01
8.77785E-01
8.78105E-01

8.84167E-01
8.84194E-01
8.84161E-01
8.84178E-01
8.84150E-01
8.84138E-01
8.84183E-01
8.84177E-01
8.84168E-01
8.84176E-01
8.84124E-01
8.84155E-01
8.84166E-01
8.84151E-01
8.84101E-01
8.84068E-01
8.84073E-01
8.84008E-01
8.84002E-01
8.84019E-01
8.84036E-01
8.84002E-01
8.83943E-01
8.83913E-01
8.83916E-01
8.83919E-01
8.83945E-01
8.83924E-01
8.83916E-01
8.83910E-01
8.83921E-01
8.83868E-01
8.83900E-01
8.83938E-01
8.83922E-01
8.83927E-01
8.83978E-01
8.84002E-01
8.83974E-01
8.83972E-01
8.83989E-01
8.84013E-01
8.83994E-01

2.64337E-03
2.66926E-03
2.70387E-03
2.66467E-03
2.68349E-03
2.66169E-03
2.64334E-03

8.22052E-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
8.15531E-04
8.16134E-04
8.15636E-04
8.14661E-04
8.13754E-04
8.14231E-04
8.13851E-04
8.12817E-04
8.14328E-04
8.13303E-04
8.12440E-04
8.21574E-04
8.11270E-04
8.12363E-04
8.11880E-04
8.10848E-04
8.09818E-04
8.09210E-04
8.08456E-04
8.07466E-04
8.06461E-04
8.05504E-04
8.06182E-04
8.05784E-04
8ý05660E-04
8.04791S-04
8.03787E-04
8.04398E-04
8.03747E-04
8.03224E-04
8.02218E-04
8.01392E-04
8.00737E-04
7.99960E-04

0.00000E+00
0.000000E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000±E00
0.00000E+00

0.00000E+00
0.00000E+00
O.O0000E+O0
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.O00000E+0
0.00000E+00
0.00000E+00

0. 0000E00±00.00000E+00
O.O0000E+00
0.00000E+00
0.00000B+00
0.00000E+00
0.00000E+00
0.00000E+00
O.000000E00
0.00000E+00
0.00000E+00
O.000000E+0
0.00000E+00
0.00000E+00
O.O0000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
O. 00000E00
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
0.00000E+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.O00000E+00
O.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.O00000E+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.O0000E+00
0.000000E00
0.00000E+00
O.000000E+0
O.000000+00
O.000000+00
O.O00000+00
0.00000+E00
O.00000E00
O.000000E+0
0.00000+E00

(I,

~ip
EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.

NAC-LWT, BWR, DAMAGED-SMALLER PIN SIZE, NO BASKET

1.79468E-07 GENERATION TIME = 6.46672E-05 + OR - 9.48936E-08
3.91487E-05 AVERAGE FISSION GROUP = 2.36688E+01 + OR - 2.79417E-03
OF THE AVERAGE LETHARGY CAUSING FISSION = 6.78645E-02 + OR - 1.70118E-04

NO. OF INITIAL
GENERATIONS AVERAGE 67 PER CENT

SKIPPED K-EFFECTIVE DEVIATION CONFIDENCE INTERVAL

3 0.88400 + OR - 0.00080 0.88320 TO 0.88480

4 0.88399 + OR - 0.00080 0.88319 TO 0.88480

5 0.88404 + OR - 0.00080 0.88324 TO 0.88484

6 0.88404 + OR - 0.00080 0.88324 TO 0.88485

7 0.88399 + OR - 0.00080 0.88319 TO 0.88479

8 0.88402 + OR - 0.00080 0.88322 TO 0.88482

9 0.88403 + OR - 0.00080 0.88323 TO 0.88483

10 0.88405 + OR - 0.00080 0.88325 TO 0.88485

11 0.88411 + OR - 0.00080 0.88331 TO 0.88491

12 0.88409 + OR - 0.00080 0.88329 TO 0.88489

17 0.88418 + OR - 0.00080 0.88338 TO 0.88499

22 0.88426 + OR - 0.00081 0.88345 TO 0.88506

27 0.88432 + OR - 0.00081 0.88351 TO 0.88514

32 0.88435 + OR - 0.00082 0.88354 TO 0.88517

37 0.88431 + OR - 0.00082 0.88349 TO 0.88513

42 0.88436 + OR - 0.00082 0.88354 TO 0.88518

47 0.88432 + OR - 0.00082 0.88350 TO 0.88515

95 PER CENT
CONFIDENCE INTERVAL

0.88240 TO 0.88560

0.88239 TO 0.88560

0.88244 TO 0.88565

0.88244 TO 0.88565

0.88238 TO 0.88559

0.88242 TO 0.88562

0.88243 TO 0.88564

0.88244 TO 0.88566

0.88251 TO 0.88572

0.88248 TO 0.88569

0.88257 TO 0.88579

0.88264 TO 0.88587

0.88270 TO 0.88595

0.88272 TO 0.88599

0.88266 TO 0.88595

0.88272 TO 0.88601

0.88268 TO 0.88597

99 PER CENT
CONFIDENCE INTERVAL

0.88159 TO 0.88640

0.88159 TO 0.88640

0.88164 TO 0.88645

0.88164 TO 0.88645

0.88158 TO 0.88639

0.88161 TO 0.88643

0.88162 TO 0.88644

0.85164 TO 0.88646

0.88171 TO 0.88652

0.88168 TO 0.88650

0.88177 TO 0.88660

0.88183 TO 0.88668

0.88189 TO 0.88676

0.88191 TO 0.88680

0.88184 TO 0.88677

0.88190 TO 0.88683

0.88185 TO 0.88679

NUMBER OF
HISTORIES

800000

799000

798000

797000

796000

795000

794000

793000

792000

791000

786000

781000

776000

771000

766000

761000

756000
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52

57

62

67

72

77

82

87

92

0.88431

0.88436

0.88446

0.88447

0.88459

0.88456

0.88454

0.88460

0.88455

+ OR - 0.00083

+ OR - 0.00083

+ OR - 0.00083

+ OR - 0.00084

" OR - 0.00084

" OR - 0.00084

+ OR - 0.00084

+ OR - 0.00085

+ OR - 0.00085

0.88348 TO 0.88514 0.88266 TO 0.88596

0.88353 TO 0.88519 0.88271 TO 0.88602

0.88363 TO 0.88530 0.88280 TO 0.88613

0.88363 TO 0.88531 0.88280 TO 0.88614

0.88375 TO 0.88542 0.88292 TO 0.88626

0.88372 TO 0.88540 0.88289 TO 0.88624

0.88370 TO 0.88538 0.88286 TO 0.88622

0.88375 TO 0.88545 0.88291 TO 0.88629

0.88370 TO 0.88539 0.88285 TO 0.88624
NAC-LWT, BWR, DAMAGED-SMALLER PIN SIZE,

NO. OF INITIAL
GENERATIONS AVERAGE 67 PER CENT

SKIPPED K-EFFECTIVE DEVIATION CONFIDENCE INTERVAL

97 0.88453 + OR - 0.00085 0.88368 TO 0.88538

102 0.88458 + OR - 0.00085 0.88373 TO 0.88544

107 0.88454 + OR - 0.00086 0.88368 TO 0.88539

112 0.88448 + OR - 0.00086 0.88362 TO 0.88534

117 0.88453 + OR - 0.00086 0.88367 TO 0.88539

122 0.88440 + OR - 0.00087 0.88354 TO 0.88527

127 0.88446 + OR - 0.00087 0.88359 TO 0.88533

132 0.88446 + OR - 0.00087 0.88359 TO 0.88534

137 0.88452 + OR - 0.00088 0.88364 TO 0.88540

142 0.88450 + OR - 0.00088 0.88362 TO 0.88538

147 0.88442 + OR - 0.00088 0.88354 TO 0.88531

642 0.88538 + OR - 0.00178 0.88360 TO 0.88716

647 0.88504 + OR - 0.00181 0.88323 TO 0.88685

652 0.88545 + OR - 0.00182 0.88363 TO 0.88727

657 0.88593 + OR - 0.00185 0.88408 TO 0.88778

662 0.88551 + OR - 0.00187 0.88364 TO 0.88737

667 0.88551 + OR - 0.00192 0.88358 TO 0.88743

672 0.88579 + OR - 0.00197 0.88382 TO 0.88777

677 0.88515 + OR - 0.00200 0.88316 TO 0.88715

682 0.88487 + OR - 0.00206 0.88281 TO 0.88693

687 0.88419 + OR - 0.00212 0.88207 TO 0.88631

692 0.88499 + OR - 0.00217 0.88282 TO 0.88717

697 0.88424 + OR - 0.00225 0.88199 TO 0.88649

702 0.88430 + OR - 0.00231 0.88199 TO 0.88660

707 0.88423 + OR - 0.00240 0.88183 TO 0.88663

712 0.88351 + OR - 0.00246 0.88105 TO 0.88597

717 0.88344 + OR - 0.00255 0.88089 TO 0.88600

722 0.88327 + OR - 0.00255 0.88072 TO 0.88583

727 0.88329 + OR - 0.00256 0.88073 TO 0.88585

732 0.88370 + OR - 0.00265 0.88104 TO 0.88635

737 0.88308 + OR - 0.00272 0.88036 TO 0.88580

742 0.88201 + OR - 0.00276 0.87925 TO 0.88477

747 0.88043 + OR - 0.00289 0.87754 TO 0.88333

752 0.87991 + OR - 0.00314 0.87677 TO 0.88305

757 0.88013 + OR - 0.00333 0.87680 TO 0.88346

762 0.88029 + OR - 0.00352 0.87677 TO 0.88380

767 0.87998 + OR - 0.00376 0.87622 TO 0.88374

95 PER CENT
CONFIDENCE INTERVAL

0.88283 TO 0.88623

0.88288 TO 0.88629

0.88282 TO 0.88625

0.88276 TO 0.88620

0.88280 TO 0.88626

0.88267 TO 0.88613

0.88272 TO 0.88620

0.88271 TO 0.88621

0.88277 TO 0.88628

0.88274 TO 0.88626

0.88265 TO 0.88619

0.88182 TO 0.88894

0.88143 TO 0.88866

0.88180 TO 0.88909

0.88223 TO 0.88963

0.88178 TO 0.88924

0.88166 TO 0.88936

0.88185 TO 0.88974

0.88116 TO 0.88914

0.88075 TO 0.88898

0.87995 TO 0.88842

0.88065 TO 0.88934

0.87974 TO 0.88874

0.87968 TO 0.88891

0.87943 TO 0.88902

0.87860 TO 0.88843

0.87833 TO 0.88855

0.87817 TO 0.88838

0.87816 TO 0.88841

0.87839 TO 0.88901

0.87764 TO 0.88852

0.87649 TO 0.88752

0.87464 TO 0.88622

0.87363 TO 0.88619

0.87348 TO 0.88678

0.87325 TO 0.88732

0.87246 TO 0.88750

0.88183 TO 0.88679

0'.88188 TO 0.88685

0.88197 TO 0.88696

0.88196 TO 0.88698

0.88208 TO 0.88710

0.88205 TO 0.88707

0.88202 TO 0.88706

0.88206 TO 0.88714

0.88201 TO 0.88708
NO BASKET

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

0.88185 TO 0.88707

0.88184 TO 0.88708

0.88189 TO 0.88716

0.88186 TO 0.88714

0.88177 TO 0.88708

0.88004 TO 0.89072

0.87962 TO 0.89047

0.87998 TO 0.89092

0.88038 TO 0.89149

0.87991 TO 0.89110

0.87974 TO 0.89128

0o87988 TO 0.89171

0.87916 TO 0.89114

0.87870 TO 0.89104

0.87783 TO 0.89054

0.87847 TO 0.89152

0.87749 TO 0.89099

0.87738 TO 0.89121

0.87704 TO 0.89142

0.87614 TO 0.89088

0.87578 TO 0.89110

0.87561 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

NO BASKET

751000

746000

741000

736000

731000

726000

721000

716000

711000

NUMBER OF
HISTORIES

706000

701000

696000

691000

686000

681000

676000

671000

666000

661000

656000

161000

156000

151000

146000

141000

136000

131000

126000

121000

116000

111000

106000

101000

96000

91000

86000

81000

76000

71000

66000

61000

56000

51000

46000

41000

36000

NAC-LWT, BWR, DAMAGED-SMALLER PIN SIZE,

NO. OF INITIAL
GENERATIONS AVERAGE 67 PER CENT 95 PER CENT 99 PER CENT NUMBER OF
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SKIPPED K-EFFECTIVE DEVIATION CONFIDENCE INTERVAL CONFIDENCE INTERVAL CONFIDENCE INTERVAL

772 0.88000 + OR - 0.00410 0.87590 TO 0.88410 0.87180 TO 0.88820 0.88770 TO 0.89230

777 0.88183 + OR - 0.00458 0.87705 TO 0.88821 0.87248 TO 0.89078 0.88790 TO 0.89536

782 0.88389 + OR - 0.00492 0.87877 TO 0.88881 0.87385 TO 0.89352 0.86893 TO 0.89844

787 0.88638 + OR - 0.00939 0.88099 TO 0.89177 0.87580 TO 0.89716 0.87021 TO 0.90256

792 0.89299 + OR - 0.00608 0.88692 TO 0.89907 0.88084 TO 0.90515 0.87477 TO 0.91122

797 0.88612 + OR - 0.00731 0.87881 TO 0.89343 0.87150 TO 0.90074 0.86419 TO 0.90805

NAC-LWT, BW9K, DAMAGED-SMOALLER PIN SIZE, ND BASKET

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RUN.

TOE LINE REPRESENTS K-EFF = 0.8840 + OR - 0.0008 WNICH OCCURS FOR 803 GENERATIONS RUN.

0.8662 0.8766 0.8869
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NAC-LWJT, EWE, DAMAGED-SMALLER PIN SIZE, NO BASKET

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION SKIPPED.
THE LINE REPRESENTS K-EFP = 0.8840 + DR - 0.0008 WNICN OCCURS FOR 3 GENERATIONS SKIPPED.
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775 +I

780 +

785 +~

790 ÷

795 +

800 +

I
I

I
I

I

I

I
I

I
I

I
I

I
I

I
I
I

I
I
I

I

NAC-LWT, BWR, DAMAGED-SMALLER PIN SIZE, NO BASKET

GROUP FISSION UNIT REGION FISSIONS PERCENT
FRACTION DEVIATION

1 0.0022 1.96658E-03 1.7589

2 0.0090 7.96142E-03 0.5398

3 0.0096 8.52892E-03 0.5386

4 0.0040 3.49285E-03 0.6101

5 0.0014 1.21726E-03 0.4944

6 0.0013 1.12736E-03 0.4022

7 0.0013 1.11593E-03 0.3686

8 0.0012 1.06475E-03 0.4426

9 0.0016 1.45123E-03 0.4863

10 0.0036 3.18924E-03 0.4918

11 0.0078 6.85543E-03 0.5029

12 0.0104 9.21294E-03 0.5644

13 0.0100 8.87556E-03 0.5948

14 0.0082 7.23419E-03 0.5289

15 0.0018 1.57602E-03 0.9421

16 0.0012 1.08857E-03 1.2149

17 0.0019 1.64785E-03 1.5877

18 0.0025 2.21153E-03 1.6749

19 0.0032 2.80070E-03 1.3072

20 0.0131 1.15860E-02 0.7014

21 0.0072 6.40408E-03 1.1817

22 0.0185 1.63857E-02 0.7540

23 0.0909 8.03774E-02 0.3495

24 0.2335 2.06453E-01 0.2134

25 0.2127 1.88054E-01 0.2450

26 0.2613 2.30964E-01 0.2164

27 0.0805 7.11557E-02 0.4296

SYSTEM TOTAL = 8.83998E-01 0.0906
ELAPSED TIME 28.69033 MINUTES
RANDOM NUMBER= 5C3FF945F3

ABSORPTIONS PERCENT
DEVIATION

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 0.2624

1.20121E-02 0.2564

1.03186E-02 0.2874

1.10415E-02 0.2762

2.52182E-02 0.2730

3.20578E-02 0.2575

2.77887E-02 0.3086

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

2.17849E-02 0.4255

8.51048E-02 0.2295

1.82086E-01 0.1451

1.57630E-01 0.1659

1.90054E-01 0.1541

5.86644E-02 0.3103

2.00226E+00 0.0275

I
I

I

SKIPPING 3 GENERATIONS

LEAKAGE PERCENT
DEVIATION

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

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

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000+E00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

O.O000OE+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

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

('4
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N4AC-LWT, BWR, DAMAGED-SMALLER PIN SIZE, NO BASKET

0.8018 TO 0.8054
0.8054 TO 0.8090
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 0.8376
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 0.8590
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 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
0.9306 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

FREQUENCY FOR GENERATIONS 4 TO 803

NAC International 6.6.10-31



NAC-LWT Cask SAR
Revision 38

November 2007

NAC-LWT. BNR, DAMAGED-SMALLER PIN SIZE, NO BASKET

0.8018 TO 0.8054
0.8054 TO 0.8090
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 0.8376
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 0.8590
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 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
0.9306 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

FREQUENCY FOR GENERATIONS 204 TO 803 (7

/-
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NAC-LWT, OWR, DAMAGED-SMALLER PIN SIZE, NO BASKET

0.8018 TO 0.8054
0.8054 TO 0.8090
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 0.8376
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 0.8590
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 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
0.9306 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

FREQUENCY FOR GENERATIONS 404 TO 803

NAC-LWT, BWR, DAMAGED-SMALLER PIN SIZE, NO BASKET

0.8018 TO 0.8054
0.8054 TO 0.8090
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 0.8376
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 0.8590
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 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
0.9306 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

FREQUENCY FOR GENERATIONS 604 TO 803

CONGRATULATIONS! YOU HAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH KENO V IN 28.69033 MINUTES

NAC International 6.6.10-33



NAC-LWT Cask SAR November 2007
Revision 38

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 CSAs25 WILL BE CALLED
NAC-LWT INPUT FOR HOMOGENIZED PULSTAR ELEMENTS IN CAN & INTACT ASSEMBLIES
'MIN BASKET PLATE THICKNESS & OPENING
'33 GRAMS U-235 PER.ELEMENT
'AXIAL ALTERNATING SHIFT
'24.1-INCH ACTIVE FUEL HEIGHT
27GROUPNDF4 LATTICECELL
U02 1 DEN=10.38 1.0 293.0 92235 6.5 92238 93.5 END
ZIRCALLOY 2 1.0 293.0 END
H20 3 1.E-20 293.0 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.E-20 293.0 END
H20 8 I.E-20 293.0 END
H20 9 1.0 293.0 END
H20 10 1.0 293.0 END
U02 11 DEN=10.38 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
SQUAREPITCH 1.54178 1.07442 1 3 1.1938 2 1.09982 9 END
READ PARAM TBA=5 RUN=YES PLT=NO GEN=803 NPG=1000 END PARAM
READ GEOM
UNIT 1
COM= 'PULSTAR FUEL ELEMENT'
CYLINDER 1 1 0.5372 63.8810 2.6670
CYLINDER 9 1 0.5499 63.8810 2.6670
CYLINDER 2 1 0.5969 66.5480 0.0000
CUBOID 3 1 2P0.7709 2P0.6668 66.5480 0.0000
UNIT 5
COM= 'DIVIDER CENTER STACK'
CUBOID 5 1 2P4.2926 0.7112 0.0000 110.49 0
UNIT 6
COM= 'DIVIDER OUTSIDE STACK'
CUBOID 5 1 2P4.2926 0.6096 0.0000 110.49 0
'TOP BASKET (CANNED ELEMENTS)

UNIT 10
COM='HOMOGENIZED PULSTAR FUEL - TOP OPENING'
CUBOID 11 1 2P4.1910 2P4.1910 76.2000 0.0000
CUBOID 3 1 4P4.2926 110.4900 0.0000
UNIT 11
COM= 'HOMOGENIZED PULSTAR FUEL - BOTTOM OPENING'
CUBOID 11 1 2P4.1910 2P4.1910 76.2000 0.0000
CUBOID 3 1 4P4.2926 110.4900 0.0000
UNIT 12
COM='HOMOGENIZED PULSTAR FUEL - BOTTOM RIGHT'
CUBOID 11 1 2P4.1910 2P4.1910 76.2000 0.0000
CUBOID 3 1 4P4.2926 110.4900 0.0000
UNIT 13
COM='HOMOGENIZED PULSTAR FUEL - TOP RIGHT'
CUBOID 11 1 2P4.1910 2P4.1910 76.2000 0.0000
CUBOID 3 1 4P4.2926 110.4900 0.0000
UNIT 14
COM='HOMOGENIZED PULSTAR FUEL - BOTTOM LEFT'
CUBOID 11 1 2P4.1910 2P4.1910 76.2000 0.0000
CUBOID 3 1 4P4.2926 110.4900 0.0000
UNIT 15
COM='HOMOGENIZED PULSTAR FUEL - TOP LEFT'
CUBOID 11 1 2P4.1910 2P4.1910 76.2000 0.0000
CUBOID 3 1 4P4.2926 110.4900 0.0000
UNIT 16
COM='HOMOGENIZED PULSTAR FUEL - CENTER OPENING'
CUBOID 11 1 2P4.1910 2P4.1910 76.2000 0.0000
CUBOID 3 1 4P4.2926 110.4900 0.0000
UNIT 20
COM='CENTER COLUMN OF THREE OPENINGS'
ARRAY 2 -4.2926 -13.5890 0.0000
REPLICATE 5 1 4R0.7112 2R0.0 1
UNIT 21
COM= 'LEFT OUTSIDE COLUMN OF TWO OPENINGS'
ARRAY 4 -4.2926 -8.8900 0.0000
REPLICATE 5 1 0.0000 0.3048 2R0.3048 2R0.0 1
UNIT 22
COM='RIGHT OUTSIDE COLUMN OF TWO OPENINGS'
ARRAY 3 -4.2926 -8.8900 0.0000
REPLICATE 5 1 0.3048 0.0000 2R0.3048 2R0.0 1
UNIT 30
COM='MTR 7-A4SY BASKET'
CYLINDER 3 1 17.0500 110.4900 0.0000
HOLE 20 0.0000 0.0000 0.0000
HOLE 21 -9.2974 0.0000 0.0000
HOLE 22 9.2974 0.0000 0.0000
CYLINDER 5 1 18.8913 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 110.4900 -1.2700
CYLINDER 5 1 49.8539 110.4900 -1.2700
CUBOID 8 1 4949.8539 110.4900 -1.2700
'TOP MIDDLE RASKET (INTACT ASSEMBLIES)
UNIT 110
COM='PULSTAR ASSEMBLY - TOP OPENING'
ARRAY 1 -3.8545 -3.3338 43.9420
CUBOID 2 1 294.0069 2P3.4862 110.4900 43.9420
CUBOID 3 1 494.2926 110.4900 0.0000
UNIT 111
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COM= 'PULSTAR ASSEMBLY - BOTTOM OPENING'
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 112
COM=' PULSTAR ASSEMBLY - BOTTOM RIGHT'
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 113
COM='PULSTAR ASSEMBLY - TOP RIGHT'
ARRAY 1 -3.8545 -3.3338 43.9420
CU130ID 2 1 2P4.0069 2P3.4862 110.4900 43.9420
CUBOID 3 1 4P4.2926 110.4900 0.0000
UNIT 114
COM='PULSTAR ASSEMBLY - BOTTOM LEFT'
ARRAY 1 -3.8545 -3.3338 43.9420
CUBOID 2 1 2P4.0069 2P3.4862 110.4900 43.9420
CUBOID 3 1 4P4.2926 110.4900 0.0000
UNIT 115
COM='PULSTAR ASSEMBLY - TOP LEFT'
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 116
COM='PULSTAR ASSEMBLY - CENTER OPENING'
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 120
COM='CENTER COLUMN OF THREE OPENINGS'
ARRAY 12 -4.2926 -13.5890 0.0000
REPLICATE 5 1 4R0.7112 2R0.0 1
UNIT 121
COM='LEFT OUTSIDE COLUMN OF TWO OPENINGS'
ARRAY 14 -4.2926 -8.8900 0.0000
REPLICATE 5 1 0.0000 0.3048 2R0.3048 2R0.0 1
UNIT 122
COM='RIGHT OUTSIDE COLUMN OF TWO OPENINGS'
ARRAY 13 -4.2926 -8.8900 0.0000
REPLICATE 5 1 0.3048 0.0000 2R0.3048 2R0.0 1
UNIT 130
COM='MTR 7-ASSY BASKET'
CYLINDER 3 1 17.0500 110.4900 0.0000
HOLE 120 0.0000 0.0000 0.0000
HOLE 121 -9.2974 0.0000 0.0000
HOLE 122 9.2974 0.0000 0.0000
CYLINDER 5 1 18.8913 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 110.4900 -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 -3.8545 -3.3338 0.0000
CUBOID 2 1 2P4.0069 2P3.4862 66.5480 0.0000
CUBOID 3 1 4P4.2926 110.4900 0.0000
UNIT 211
COM='PULSTAR ASSEMBLY - BOTTOM OPENING'
ARRAY 1 -3.8545 -3.3338 0.0000
CUBOID 2 1 2P4.0069 2P3.4862 66,5480 0.0000
CUBOID 3 1 4P4.2926 110.4900 0.0000
UNIT 212
COM='PULSTAR ASSEMBLY - BOTTOM RIGHT'
ARRAY 1 -3.8545 -3.3338 0.0000
CUBOID 2 1 2P4.0069 2P3.4862 66,5480 0.0000
CUBOID 3 1 4P4.2926 110.4900 0.0000
UNIT 213
COM='PULSTAR ASSEMBLY - TOP RIGHT'
ARRAY 1 -3.8545 -3.3338 0.0000
CUBOID 2 1 2P4.0069 2P3.4862 66,5480 0.0000
CUBOID 3 1 4P4.2926 110.4900 0.0000
UNIT 214
COM='PULSTAR ASSEMBLY - BOTTOM LEFT'
ARRAY 1 -3.8545 -3.3338 0.0000
CUBOID 2 1 2P4.0069 2P3.4862 66,5480 0.0000
CUBOID 3 1 4P4.2926 110.4900 0.0000
UNIT 215
COM='PULSTAR ASSEMBLY - TOP LEFT'
ARRAY 1 -3.8545 -3.3338 0.0000
CUBOID 2 1 2P4.0069 2P3.4862 66.5480 0.0000
CUBOID 3 1 4P4.2926 110.4900 0.0000
UNIT 216
COM='PULSTAR ASSEMBLY - CENTER OPENING'
ARRAY 1 -3.8545 -3.3338 0.0000
CUBOID 2 1 2P4.0069 2P3.4862 66,5480 0.0000
CUBOID 3 1 4P4.2926 110.4900 0.0000
UNIT 220
COM='CENTER COLUMN OF THREE OPENINGS'
ARRAY 22 -4.2926 -13.5890 0.0000
REPLICATE 5 1 4R0.7112 2R0.0 1
UNIT 221
COM='LEFT OUTSIDE COLUMN OF TWO OPENINGS'
ARRAY 24 -4.2926 -8.8900 0.0000
REPLICATE 5 1 0.0000 0.3048 2R0,3048 2R0.0 1
UNIT 222
COM='RIGHT OUTSIDE COLUMN OF TWO OPENINGS'
ARRAY 23 -4.2926 -8.8900 0.0000
REPLICATE 5 1 0.3048 0.0000 2R0,3048 2R0.0 1
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UNIT 230
COM= MTR 7-ASSY BASKET'
CYLINDER 3 1 17.0500 110.4900 0.0000 /
HOLE 220 0.0000 0.0000 0.0000
HOLE 221 -9.2974 0.0000 0.0000
HOLE 222 9.2974 0.0000 0.0000
CYLINDER 5 1 18.8913 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 110.4900 -1.2700
CYLINDER 5 1 49.8539 110.4900 -1.2700
CUBOID 8 1 4P49.8539 110.4900 -1.2700
'BOTTOM BASKET (CANNED ELEMENTS)

UNIT 310
COM='HOMOGENIZED PULSTAR FUEL - TOP OPENING'
CUBOID 11 1 2P4.1910 2P4.1910 110.4900 34.2900
CUBOID 3 1 4P4.2926 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 4P4.2926 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 4P4.2926 110.4900 0.0000
UNIT 313
COM='HOMOGENIZED PULSTAR FUEL - TOP RIGHT'
CUBOID 11 1 2P4.1910 2P4.1910 110.4900 34.2900
CUBOID 3 1 4P4.2926 110.4900 0.0000
UNIT 314
COM='HOMOGENIZED PULSTAR FUEL - BOTTOM LEFT'
CUBOID 11 1 2P4.1910 2P4.1910 110.4900 34.2900
CUBOID 3 1 4P4.2926 110.4900 0.0000
UNIT 315
COM='HOMOGENIZED PULSTAR FUEL - TOP LEFT'
CUBOID 11 1 2P4.1910 2P4.1910 110.4900 34.2900
CUBOID 3 1 4P4.2926 110.4900 0.0000
UNIT 316
COM='HOMOGENIZED PULSTAR FUEL - CENTER OPENING'
CUBOID 11 1 2P4.1910 2P4.1910 110.4900 34.2900
CUBOID 3 1 4P4.2926 110.4900 0.0000
UNIT 320
COM='CENTER COLUMN OF THREE OPENINGS'
ARRAY 32 -4.2926 -13.5890 0.0000
REPLICATE 5 1 4R0.7112 2R0.0 1
UNIT 321
COM='LEFT OUTSIDE COLUMN OF TWO OPENINGS'
ARRAY 34 -4.2926 -8.8900 0.0000
REPLICATE 5 1 0.0000 0.3048 2R0.3048 2R0.0 1
UNIT 322
COM='RIGHT OUTSIDE COLUMN OF TWO OPENINGS'
ARRAY 33 -4.2926 -8.8900 0.0000
REPLICATE 5 1 0.3048 0.0000 2R0.3048 2R0.0 1\. 4
UNIT 330
COM='MTR 7-ASSY BASKET'
CYLINDER 3 1 17.0500 110.4900 0.0000
HOLE 320 0.0000 0.0000 0.0000
HOLE 321 -9.2974 0.0000 0.0000
HOLE 322 9.2974 0.0000 0.0000
CYLINDER 5 1 18.8913 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 110.4900 -1.2700
CYLINDER 5 1 49.8539 110.4900 -1.2700
CUBOID 8 1 4P49.8539 110.4900 -1.2700
UNIT 40 -
COM='SIMPLIFIED LID STRUCTURE NAC-LWT'
CYLINDER 5 1 36.5188 13.6775 -14.1351
CYLINDER 8 1 49.8539 13.6775 -14.1351
CUBOID 8 1 4P49.8539 13.6775 -14.1351
UNIT 41
COM='SIMPLIFIED CASK BOTTOM STRUCTURE NAC-LWT'
CYLINDER 6 1 26.3525 2P3.81
CYLINDER 5 1 36.6188 +13.36 -12.7
CYLINDER 8 1 49.8539 +13.36 -12.7
CUBOID 8 1 4P49.8539 +13.36 -12.7
UNIT 42
COM='THIN TOP AND 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
UNIT 70
COM='STACK OF 4 BASKETS IN CASK WITH LID AND BOTTOM'
ARRAY 10 -49.8539 -49.8539 0.0
GLOBAL UNIT 80
COM='3 CASKS IN TRIANGULAR PITCH'
CUBOID 8 1 4P101.0 502.2 0.0
HOLE 70 0.0 50.0 0.0
HOLE 70 -50.0 -50.0 0.0
HOLE 70 50.0 -50.0 0.0
END GEOM
READ ARRAY
ARA=I NUX=5 NUY=5 NUZ=1 FILL 25R1 END FILL
ARA=2 NUX=I NUY=5 NUZ=I FILL 11 5 16 5 10 END FILL
ARA=3 NUX=1 NUY=3 NUZ=1 FILL 12 6 13 END FILL
ARA=4 NUX=1 NUY=3 NUZ=I FILL 14 6 15 END FILL
ARA=12 NUX=1 NUY=5 NUZ=1 FILL 111 5 116 5 110 END FILL
ARA=13 NUX=1 NUY=3 NUZ=1 FILL 112 6 113 END FILL
ARA=14 NUX=I NUY=3 NUZ=1 FILL 114 6 115 END FILL
ARA=22 NUX=1 NUY=5 NDZ=I FILL 211 5 216 5 210 END FILL
ARA=23 NUX=1 HUY=3 NDI=1 PILL 212 6 213 END FILL
ARA=24 NUX=I NUY=3 NUZ=1 FILL 214 6 215 END FILL
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ARA=32 NUX=1 NUY=5 NUZ=1 FILL 311 5 316 5 310 END FILL
ARA=33 NUX=1 NUY=3 NUZ=1 FILL 312 6 313 END FILL
ARA=34 NUX=1 NUY=3 NUZ=1 FILL 314 6 315 END FILL
ARA=10 NUX=1 NUY=1 NUZ=8 FILL 41 42 330 230 130 30 42 40 END FILL
END ARRAY
READ BOUNDS ALL=H20 END BOUNDS
READ PLOT
TTL='X-Y PLOT OF CENTER ELEMENT - FUEL ELEVATION'
SCR=YES PIC=MAT LPI=10
UAX=1.0 VDN=-1.0 NAX=1500
XUL=-5.0 YUL=5.0 ZUL=100.0
XLR=5.0 YLR=-5.0 ZLR=100.0 END
TTL='X-Y PLOT OF BASKET - FUEL ELEVATION'
UAX=1.0 VDN=-1.0 NAX=1500
XUL=-17.0 YUL=17.0 ZUL=100.0
XLR=17.0 YLR=-17.0 ZLR=100.0 END
TTL 'X-Y PLOT OF CASK - FUEL ELEVATION'
UAX=1.0 VDN=-1.0 NAX=I1500
XUL=-65.0 YUL=65.0 ZUL=100.0
XLR=65.0 YLR=-65.0 ZLE=100.0 END
TTL='Y-Z (X=0) PLOT OF BOTTOM BASKET - CENTER SECTION'
VAX=1.0 WDN=-1.0
XUL=0.0 YUL=-5.0 ZUL=55.0
XLR=0.0 YLR=5.0 ZLR=50.0 END
TTL='Y-z (X=0) PLOT OF BOTTOM BASKET - CENTER FUEL ELEMENT'
VAX=1. 0 WDN=-1.0
XUL=0.0 YUL=-5.0 ZUL=176.1
XLR=0.0 YLR=5.0 ZLR=26.6 END
TTL''Y-z (X=-2) PLOT OF BOTTOM BASKET'
VAX=,1.0 WDN=-1.0
XUL=-2.0 YUL=-15.0 ZUL=176.1
XLR=-2.0 YLR=15.0 ZLR=26.6 END
TTL='Y-z (X=-2) PLOT OF CASK - R=17.0'
LPI=5 NAX=1000
VAX=1.0 WDN=-1.0
XUL=-2.0 YUL=-17.0 ZUL=502.0
XLR=-2.0 YLR=17.0 ZLR=-1.0 END
TTL='Y-z (X=-2) PLOT OF CASK - R=51.0'
VAX=I1.0 WDN=-I.0
XULg-2.0 YUL=-51.0 ZUL=502.0
XLR=-2.0 YLR=51.0 ZLR=-I.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

MODULE CSAS25 IS FINISHED. COMPLETION CODE 0. CPU TIME USED

0.77 (SECONDS).

4.77 (SECONDS).

307.04 (SECONDS).

314.94 (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: M:\SCALE43\WIN_NT\EXE

PRODUCTION CODE: CSAS

VERSION: 3.1
JOBNAME: SCALE-PC

DATE OF EXECUTION: 09/14/04
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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 FOE HOMOGENIZED PULSTAR ELEMENTS IN CAN & INTACT ASSEMBLIES

* PROBLEM PARAMETERS5*

LIB 27GROUPNDF4 LIBRARY
MXX 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 U02 STANDARD COMPOSITION
MX 1 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 10.3800 SPECIFIED DENSITY
NEL 2 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

92000 1.00 ATOM/MOLECULE
92235 6.500 WT%
92238 93.500 WT%

8016 2.00 ATOMS/MOLECULE
END

SC ZIRCALLOY STANDARD COMPOSITION
MX 2 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 6.5600 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

40302 1.00 ATOM/MOLECULE
END

SC H20 STANDARD COMPOSITION
MX 3 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 AL STANDARD COMPOSITION
MX 4 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 SS304 STANDARD 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

24304 19.000 ET%
25055 2.000 WT%
26304 69.500 WT%
28304 9.500 WT%

END
SC PB STANDARD COMPOSITION
MX 6 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 DEG KELVIN

82000 1.00 ATOM/MOLECULE
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SC H20
MX
VF
ROTH
NEL
ICP
TEMP

END

SC H20
MX
VF
ROTH
NFL
ICP
TEMP

END

SC H20
MX
VF
ROTH
NEL
ICP
TEMP

END

SC 120
MX
VF
ROTH
NEL
ICP
TEMP

END

SC U02
MX
VF
ROTH
NEL
ICP
TEMP

STANDARD COMPOSITION
7 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
8016 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
8 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
8016 1.00 ATOM/MOLECULE

STANDARD COMPOSITION
9 MIXTURE NO.

1.0000 VOLUME 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
10 MIXTURE NO.

1.0000 VOLUME FRACTION
0.9982 THEORETICAL DENSITY

2 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

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

STANDARD COMPOSITION
11 MIXTURE NO.

0.2592 VOLUME FRACTION
10.3800 SPECIFIED DENSITY

2 NO. ELEMENTS
1 0/1 MIXTURE/COMPOUND

293.0 DEG KELVIN
92000 1.00 ATOM/MOLECULE

92235 6.500 WT%
92238 93.500 WT%

8016 2.00 ATOMS/MOLECULE

6,

(~p
END

SC ZIRCALLOY STANDARD COMPOSITION
MX 11 MIXTURE NO.
VF 0.0484 VOLUME FRACTION
ROTH 6.5600 THEORETICAL DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEO KELVIN

40302 1.00 ATOM/MOLECULE
END

SC H20 STANDARD COMPOSITION
MX 11 MIXTURE NO.
VF 0.6924 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

*.** PROBLEM GEOMETRY **

CTP SQUAREPITCH CELL TYPE
PITCH 1.5418 CM CENTER TO CENTER SPACING
FUELOD 1.0744 CM FUEL DIAMETER OR SLAB THICKNESS
MFUEL 1 MIXTURE NO. OF FUEL
MMOD 3 MIXTURE NO. OF MODERATOR
CLADOD 1.1938 CM CLAD OUTER DIAMETER
MCLAD 2 MIXTURE NO. OF CLAD
GAPOD 1.0998 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

- NAC-LNT INPUT FOR HOMOGENIZED PULSTAR ELEMENTS IN CAN & INTACT ASSEMBLIES
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DATA LIBRARY INFORMATION

* UNIT VOLUME
** NUMBER DATA SET NAME NAME UNIT FUNCTION

-- -- *. . . .... -- -**-- - -- -

89 M:\sca1e43\DATALIB\FT89F001 STANDARD COMPOSITION LIBRARY *

82 M:\scale43\DATALIB\FT82F001 CROSS SECTION LIBRARY

11 W:\zjr\Lwt\Pulstar\KENOVA\Aych\lwtAych2_xlXr SHORT CROSS SECTION LIBRARY

90 W:\Zjr\Lwt\Pulstar\KENOVA\Aych\lwtAych2.xlLr INPUT DATA DIRECT ACCESS

STANDARD COMPOSITION LIBRARY DATA

UNIT NUMBER : 89

DATASET NAME : M:\scaBe43\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 LIBRARY.DATA

UNIT NUMBER : 82

DATASET NAME : M:\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 IO'S WERE USED READING THE KENO V PARAMETER DATA ........

'TOP BASKET (CANNED ELEMENTS)

'TOP MIDDLE BASKET (INTACT ASSEMBLIES)

'BOTTOM MIDDLE BASKET (INTACT ASSEMBLIES)

'BOTTOM BASKET (CANNED ELEMENTS)

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 ID'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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BBBBBBBBBBBB 00000000000 NN NN AAAAAAAAA MM MM IIITTTITIIII 22222222222 7-',

BBBBBBBBBBBBB 0000000000000 NNN NN AAAAAAAAAAA MMM MMM 111111111111 2222222222222 f
BE BE 00 00 NNNN NN AA AA MMMM MMMM II 22 22
BE BE 00 00 NN NN NN AA AA MM MM MM MM II 22
BB BE 00 O NN NN NN AA AA MM MM MM 1M II 22
BBBBEBBBBBBB 00 00 NN NN N-------------- AAAAAAAAAAAAA MM MMM MM II 22
BBBBBBBBBBBB 00 00 NN NN NN ----- AAAAAAAAAAAAA MM M MM II 22
BE BE 00 00 NN NN NN AA AA MM MM II 22
BE BB 00 00 NN NN NN AA AA MM MM II 22
BE BE 00 00 NN NNNN AA AA MM MM II 22
BBBBRBBBBBBBB 0000000000000 NN NNN AA AA MM MM tTTTTTIIITII 2222222222222
BBBBBBBBBBB 00000000000 NN NN AA AA MM MM 111111111111 2222222222222

SSSSSSSSSSS CCCCCCCCCCC AAAAAAAAA LL EEEEEEEEEEEEE PPPPPPPPPPPP CCCCCCCCCCC
SSSSSSSSSSSSS CCCCCCCCCCCCC AAAAAAAAAAA LL EESEEEEEEEEE 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

SSSSSSSSSSSS CC AAAAAAAAAAAAA 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
SSSSSSSSSSSSS CCCCCCCCCCCCC AA AA LLLLLLLLLILLL EEEEEEEEEEEEE PP CCCCCCCCCCCCC

SSSSSSSSSSS CCCCCCCCCCC AA AA LLL.LLILLLLLLI. EEEEEEEEEEEEE pp CCCCCCCCCCC

0000000 99999999999 // 11 44 // 0000000 44
000000000 9999999999999 // ill 444 // 000000000 444

00 00 99 99 // 1111 4444 // 00 00 4444
00 00 99 99 / 11 44 44 // 00 00 44 44
00 00 99 99 / 11 44 44 // 00 00 44 44
00 00 9999999999999 // 11 44 44 // 00 00 44 44
00 00 999999999999 // 11 44 44 // 00. 00 44 44
00 00 99 // 11 444444444444 // 00 00 444444444444
00 00 99 // 11 4444444444444 // 00 00 4444444444444
00 00 99 / *11 44 // 00 00 44

000000000 9999999999999 // 11111111 44 // 000000000 44
0000000 999999999999 // 11111111 44 // 0000000 44

11 5555555555555 5555555555555 11 5555555555555 666666666666
ill 5555555555555 55559555595555 il 5555555555555 6666666666666
1111 55 55 i111 55 66

11 55 55 11 55 66 7
11 55 55 11 55 66
11 50559559955 555555555595 11 555555555555 666666666666
11 5555555555555 5555555555555 11 5555555555555 6666666666666.
11 55 . 55 11i - 55 66 66
11 55 55 11 55 66 66
11 55 55 55 55 11 55 55 66 66

11111111 5555555555555 5555555555555 11111111 5555555555555 6666666666666
lillill 55555555555 55555555555 11111111 55555555555 66666666666

SSS0SSSSSSS CCCCCCCCCCC AAAAAAAAA LL EEEEEBEEEEEEE pppppppppPPP CCCCCCCCCCC
SSSS0SSSSSSSS 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
SS0 00SSSSSSS CC AAAAAAAAAAAAA LL EEESEEEE ------------- PPPPPPPPPPPPP CC

sss0SSSSSSSS CC AAAAAAAAAAAAA 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
SSSSoSSSSSSSS CCCCCCCCCCCCC AA AA LLLLLLLLLLLLL ESEEEEEEEEE PP CCCCCCCCCCCCC

SSS0SSSSSSS CCCCCCCCCCC AA AA LLLLLLLLLLLLL EEEEEEEEEEEEE PP CCCCCCCCCCC
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PROGRAM VERIFICATION INFORMATION

CODE SYSTEM: SCALE-PC VERSION: 4.3

PROGRAM: 000008

... CREATION DATE: 09/16/95

VOLUME: Eng

LIBRARY: M:\SCALE43\WINNT\EXE

THIS IS NOT A SCALE-PC CONFIGURATION CONTROLLED CODE

JOBNAME: SCALE-PC

DATE OF EXECUTION: 09/14/04

TIME OF EXECUTION: 15:51:56

-1Q ARRAY HAS 1 ENTRIES.

0Q ARRAY HAS 4 ENTRIES.

1Q ARRAY HAS 6 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--NUMBER OF ZONES OR MATERIAL REGIONS

MS--MIXING TABLE LENGTH

IBL--SBIELDED CROSS SECTION EDIT OPTION (0/1--NO/YES)

IBR--BONDARENKO FACTOR EDIT OPTION (0/1--NO/YES)

ISSOPT--DANCOFP FACTOR OPTION

CONVERGENCE CRITERION 1.OOOOE-03

GEOMETRY CORRECTION FACTOR FOR WIGNER RATIONAL APPROX:

3Q ARRAY HAS 25 ENTRIES.

4Q ARRAY HAS 25 ENTRIES.

5Q ARRAY HAS 25 ENTRIES.

6Q ARRAY HAS 11 ENTRIES.

7Q ARRAY HAS 11 ENTRIES.

8Q ARRAY HAS 11 ENTRIES.

9Q ARRAY HAS 11 ENTRIES.

10Q ARRAY HAS 25 ENTRIES.

IIQ ARRAY HAS 11 ENTRIES.

MIXING TABLE

ENTRY MIXTURE ISOTOPE NUMBER DENSITY NEW IDON'
1 1 92235 1.52378E-03 1i
2 12 92235 3.94965E-04 13:
3 1 92238 2.16422E-02 i1

4 11 92238 5.60966E-03 ii(
5 1 8016 4.63320E-02 1I
6 3 8016 3.33846E-22 3
7 7 8016 3.33846E-22 71
8 8 8016 3.33846E-22 8:
9 9 8016 3.33846E-02 9:

10 10 8016 3.33846E-02 10:
11 11 8016 3.51247E-02 11i
12 2 40302 4.33078E-02 2:
13 11 40302 2.09610E-03 11i
14 3 1001 6.67692E-22 3'

2

11

25

0

0

0

IMATION 1.350E+00

CIFIER
092235
092235
092238
092238
008016
008016
008016
008016
008016
008016
008016
040302
040302
001001
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15 7 1001 6.67692E-22 7001001
16 8 1001 6.67692E-22 8001001
17 9 1001 6.67692E-02 9001001
18 10 1001 6.67692E-02 10001001
19 11 1001 4.62310E-02 11001001
20 4 13027 6.03066E-02 4013027
21 5 24304 1.74286E-02 5024304
22 5 25055 1.73633E-03 5025055
23 5 26304 5.93579E-02 5026304
24 5 28304 7.72070E-03 5028304
25 6 82000 3.29690E-02 6082000

GEOMETRY AND MATERIAL DESCRIPTION

ZONE MIXTURE OUTER DIMENSION TEMPERATURE EXTRA XS TYPE (0/1--FUEL/MOD)
1 1 5.37210E-01 2.93000E+02 3.24169E-02 0
2 9 5.49910E-01 2.93000E+02 0.OOOOOE+00 0
3 2 5.96900E-01 2.93000E+02 2.51346E+00 0
4 3 8.69856E-01 2.93000E+02 0.00000E+00 0
5 4 5.86986E+00 2.93000E+02 0.00000E+00 0
6 5 1.08699E+01 2.93000E+02 0.00000E+00 0
7 6 1.58699E+01 2.93000E+02 0.00000E+00 0
8 7 2.08699E+01 2.93000E+02 0.00000E+00 0
9 8 2.58699E+01 2.93000E+02 0.00000E+00 0

10 10 3.08699E+01 2.93000E+02 0.00000E+00 0
11 11 3.58699E+01 2.93000E+02 0.00000E+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 DATAP*BONAMI WILL COPY FROM LOGICAL 11 TO LOGICAL I

/

4

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

COPY

1001

1001

1001

1001

1001

1001

1001

8016

8016

8016

8016

8016

8016

8016

8016

13027

24304

25055

26304

28304

40302

40302

40302

82000

92235

92235

92235

92238

92238

HYDROGEN

HYDROGEN

HYDROGEN

HYDROGEN

HYDROGEN

HYDROGEN

HYDROGEN

OXYGEN-16

OXYGEN-16

OXYGEN-16

OXYGEN-16

OXYGEN-16

OXYGEN-16

OXYGEN-16

OXYGEN-16

AL-27 1193 218 G

CR 1191 WT SS-30

MANGANESE-55

FE 1192 WT SS-30

NI 1190 WT SS-30

ZIRCALLOY

ZIRCALLOY

ZIRCALLOY

PB 1288 218NGP

URANIUM-235

URANIUM-235

URANIUM-235

URANIUM-238

URANIUM-238

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 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 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 18

FROM LOG 18 TO LOG 1

FROM LOG 18 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

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONUABENKO TRIGGER 0

BONUARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONOARENKO TRIGGER 0

BONGARENKO 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

BONOARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONOARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONOARENKO TRIGGER 0

BONDARENMO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONOARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

BONDARENKO TRIGGER 0

08/12/94

NUMBER OF NUCLIDES
NUMBER OF GAMMA GROUPS
LOGICAL UNIT

UPDATED 08/12/94
UPDATED 08/12/94
UPDATED 08/12/94

C.

COPY 92238 URANIUM-238 FROM LOG 18 TO LOG I
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/THRM1002
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
HYDROGEN ENDF/B-IV MAT 1269/THRM1002

25
0
1

ID 3001001
ID 7001001
ID 8001001
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HYDROGEN ENDF/B-IV MAT 1269/THRM1002
HYDROGEN ENDF/B-IV MAT 1269/THRM1002
HYDROGEN ENDF/B-IV MAT 1269/THRMl002
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-1V MAT 1276
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)
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)1

ZIRCALLOY ENDF/B-iV MAT 1284
ZIRCALLOY ENDF/B-IV MAT 1284

PB 1288 218NGP 042375 P-3 293K
URANIUM-235 ENDPF/B-TV MAT 1261
URANIUM-235 ENDF/B-IV MAT 1261
URANIUM-238 ENDF/B-IV MAT 1262
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
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
ID

9001001
10001001
11001001

1008016
3008016
7008016
8008016
9008016

10008016
11008016

4013027
5024304
5025055
5026304
5028304
2040302

11040302
6082000
1092235

11092235
1092238

11092238

TAPE COPY USED

NH
NNN
NNNN
NNNN
NN
NN
NN
NN
NN
NN
NN
NN

0 I/O'S, AND TOOK

NN
NN
NN
NN

NN NN
NN NN

NN NN
NN NN

NN NN
NNNN

NNN
NN

SSSSSSSSSSS
SSSSSSSSSSSSS
SS SS
SS
SS
SSSSSSSSSSSS

SSSSSSSSSSSS
SS
SS

SS SS
SSSSSSSSSSSSS
SSSSSSSSSSS

0000000
0000000000

00 00
00 O0
00 0 0

00000 0000
00000 0000

00 00
00 00

00 00

000000000
0000000

CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCCCCCCCCCC

CCCCCCCCCCC

99999999999
9999999999999
99 99
99 99
99 99
9999999999999
999999999999

99
99
99

9999999999999
999999999999

5555555555555
5555555555555
55
55
55
555555555555
5555555555555

55
55

55 55
5555555555555

55555555555

TIIIITIITIIIII

II
II
II
II
II
II
TII
II

IIITTITIITIIl
YITITITTIIII

AA A AA
AAA AAA

AA AA
AA AA
AA AA
AAAAAAAAAAAAA
AAAAAAAAAAAAA
AA AA
AA AA
AA AA
AA AA

AA AA

//
//

//
//

//
//

//
//

//
//

//

0.17 SECONDS

TTrrrTTTPTT
TTTTTTTT

TT
TT
TT
TT
TT
TT
TT
TT
TT
TT

LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LLLLLLLLLLLLL
LLLLLLLLLLLLL

11
111

1111
11
1i
1i
1i
11
1i
11

11111111
11111111

AAAAAAAAA
AAAAAAAAAAA

AA AA
AA AA
AA AA
AAAAAAAAAAAAA
AAAAAAAAA

AA AA
AA AA
AA AA
AA AA
AA AA

EEEEEEEEEEEEE
EEEEEEEEEEEE
EE
EE
EE
EEEEEEREE
EEEEEEEEE
EE
EE
EE
EEEEEEEEEEEEE
REEEEEEEEEEEE

44
444

4444
44 44

44 44
44 44

44 44
444444444444

4444444444444
44
44
44

MM MW
MM Mw
MM Mw
MM Mw
MM MM
MM N MW
MM MW Mw
MM MM MM MW
MM MM MM MW

Mwww BWw
Mw MWw

LL
LL
LL
LL
LL
LL
LL
LL
LL
LL
LLLLLLLLLLLLL
LLLLLLLLLLLLL

PPPPPPPPPPPP
PPPPPPPPPPPPP

PP PP
PP PP
PP PP
PPPPPPPPPPPPP
PPPPPPPPPPPP
PP
PP
PP
PP
PP

//
//
//

//
//

//
//

//
//

//
//

//

0000000
000000000

00 00
00 00
00 00
00 00
00 00
00 00
00 00
00 00

000000000
0000000

CCCCCCCCCCC
CCCCCCCCCCCCC
CC CC
CC
CC
CC
CC
CC
CC
CC CC
CCCCCCCCCCCCC

CCCCCCCCCCC

44
444

4444
44 44

44 44
44 44

44 44
444444444444

4444444444444
44
44
44

666666666666
6666666666666
66
66
66
666666666666
6666666666666
66 66
66 66
66 66
6666666666666

66666666666

11
111

1111
11
11
11
11
11
11
11

11111111
11111111

5555555555555
5555555555555

: . 55
: * 55

* * 55
555555555555
5555555555555

* . 55
* . 55
: * 55 55

5555555555555
55555555555

11
111

1111
11
11
11
11
11
11
11

11111111
11111111

5555555555555
5555555555555
55
55
55
555555555555
5555555555555

: * 55
: * 55

55 55
5555555555555

55555555555
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SSSSSSSSSSS CCCCCCCCCCC AAAAAAAAA LL EEEEEEEEEEEE PPPPPPPPPPPP CCCCCCCCCCC
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PROGRAM VERIFICATION INFORMATION

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.

SQ ARRAY HAS 9 ENTRIES.

1Q ARRAY NAS 12 ENTRIES.

SELECT 25 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

7 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 25 ENTRIES.

3Q ARRAY HAS 105 ENTRIES.

4Q ARRAY HAS 25 ENTRIES.

GENERAL INFORMATION CONCERNING CROSS SECTION LIBRARY
TAPE IDENTIFICATION NUMBER 4321
NUMBER OF NUCLIDES ON TAPE 25
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
XSDEN TAPE 4321

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

COMPILED FOR NEC 1/27/89
LAST UPDATED 08/12/94

L.M.PETRIE ORNL

NUCLIDES FROM XSDRN TAPE
1 HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94 3001001
2 HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94 7001001
3 HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94 8001001
4 HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94 9001001
5 HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94 10001001
6 HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94 11001001
7 OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94 1008016
8 OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94 3008016
9 OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94 7008016

10 OXYGEN-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 OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94 10008016
13 OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94 11008016
14 AL-27 1193 218 GP 040375(5) UPDATED 08/12/94 4013027
15 CR 1191 WT SS-304(1/EST) P-3 293K SP=5+4(42375)' UPDATED 08/12/94 5024304
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16 MANGANESE-55 ENDF/B-IV MAT 1197
17 FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)
18 NI 1190 WT SS-304(I/EST) P-3 293K SP=5+4 (42375)'
19 ZIRCALLOY ENDF/B-IV MAT 1284
20 ZIRCALLOY ENDF/B-IV MAT 1284
21 PB 1288 218NGP 042375 P-3 293K
22 URANIUM-235 ENDF/B-IV MAT 1261
23 URANIUM-235 ENDF/B-IV MAT 1261
24 URANIUM-238 ENDF/B-IV MAT 1262
25 URANIUM-238 ENDF/B-IV MAT 1262

HYDROGEN ENDF/B-IV MAT 1269/THRM1002 U]

HYDROGEN ENDF/B-IV MAT 1269/THRM1002 U]

HYDROGEN ENDF/B-IV MAT 1269/THRM1002 U:

HYDROGEN ENDF/B-IV MAT 1269/THRM1002 U

HYDROGEN ENDF/B-IV MAT 1269/THRM1002 U

HYDROGEN ENDF/B-IV MAT 1269/THRMT002 UI

OXYGEN-16 ENDF/B-IV MAT 1276 U

OXYGEN-16 ENDF/B-IV MAT 1276 U

OXYGEN-16 ENDF/B-IV MAT 1276 U

OXYGEN-16 ENDF/B-IV MAT 1276 U

OXYGEN-16 ENDF/B-IV MAT 1276 U

OXYGEN-16 ENDF/B-IV MAT 1276 U

OXYGEN-16 HNDF/B-IV MAT 1276 U

AL-27 1193 218 GP 040375(5) U

CR 1191 WT S5-304(1/EST) P-3 293K SP=5+4(42375)' U

UPDATED 08/12/94 5025055
UPDATED 08/12/94 5026304
UPDATED 08/12/94 5028304
UPDATED 08/12/94 2040302
UPDATED 08/12/94 11040302
UPDATED 08/12/94 6082000
UPDATED 08/12/94 1092235
UPDATED 08/12/94 11092235
UPDATED 08/12/94 1092238
UPDATED 08/12/94 11092238

PDATED 08/12/94 3001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

PDATED 08/12/94 7001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

PDATED 08/12/94 8001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

PDATED 08/12/94 9001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

PDATED 08/12/94 10001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

PDATED 08/12/94 11001001 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

PDATED 08/12/94 1008016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

PDATED 08/12/94 3008016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

PDATED 08/12/94 7008016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

PDATED 08/12/94 8008016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

PDATED 08/12/94 9008016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

DPATED 08/12/94 10008016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

PDATED 08/12/94 11008016 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

PDATED 08/12/94 4013027 TEMPERATURE=
PROCESS NUMBER 1007 IS AT TEMPERATURE=

PDATED 08/12/94 5024304 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
293.00

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

293.00MANGANESE-55 ENDF/B-IV MAT 1197 UPDATED 08/12/94 5025055 TI

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS 0.OOOOE+00

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) 54.466 TEMPERATURE)KELVIN) = 293.000

POTENTIAL SCATTER SIGMA = 2.590 LUMPED NUCLEAR DENSITY = 1.7363295!

SPIN FACTOR (G) 14.448 LUMP DIMENSION (A-BAR) = 0.0000000!

INNER RADIUS = 0.OOOOOOOE+00 DANCOFF CORRECTION (C) = 0.0000000!

THE ASSORBER 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 MODGRATOR-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 O-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 0.000000E+00 -3.944190E-01
9 -2,797993E-03 0.OOOOOOE+00 -2.293471E+00

10 -3,291452E-01 0.OOOOOOE+00 -3.820862E+01
11 -2,680562EO00 0.OOOOOOE+00 -1.159996E+02

EXCESS RESONANCE INTEGRALS

EMPERATURE=

E-03

E+00

E+00
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RESOLVED
ABSORPTION 3.33719E+00
FISSION 0.OOOOOE+00

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)'

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

UPDATED 08/12/94 5026304 TEMPERATURE= 293.00
PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

UPDATED 08/12/94 5028304 TEMPERATURE= 293.00
PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

ZIRCALLOY ENDF/B-IV MAT 1284 UPDATED 08/12/94 2040302

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) 90.436 TEMPERATURE)KELVIN) = 2

POTENTIAL SCATTER SIGMA 6.385 LUMPED NUCLEAR DENSITY = 4.3

SPIN FACTOR (G) 1.079 LUMP DIMENSION (A-BAR) = 5.9

INNER RADIUS = 5.4991001E-01 DANCOFF CORRECTION (C) = 7.8:

THE ABSORBER WILL BE TREATED BY THE NORDHEIM 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=1.00000

GROUP RES ABS RES FISS RES SCAT
8 -5.981358E-04 0.000000E+00 -4.731437E-01
9 -3.409349E-02 0.000000E+00 -1.425288E+00

10 -3.610238E-02 0.OOOOO0E+00 -8.147648E-01
11 -1.129208E-01 0.OOOOOOE+00 -5.208245E-01

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 4.65199E-01
FISSION 0.00000E+00

TEMPERATURE= 293.00

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 11040302 TEMPERATURE= 293.00

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS 0.0000E+00

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) 90.436 TEMPERATURE(KELVIN) = 293.000

POTENTIAL SCATTER SIGMA 6.385 LUMPED NUCLEAR DENSITY = 2.0960984E-03

SPIN FACTOR (G) 1.079 LUMP DIMENSION (A-BAR) = 0.0000000E+00

INNER RADIUS = 0.0000000E+00 DANCOFF CORRECTION (C) = 0.OOOOOOOE+00

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I 1.008 SIGMA(PER ABSORBER ATOM)= 4.4951505E+02

MODERATOR-i WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 24.072 SIGMA(PER ABSORBER ATOM)= 1.0036559E+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 FISS RES SCAT
8 -8.728580E-05 0.OOOOOOE+00 -6.961700E-02
9 -8.536950E-03 0.OOOOOOE+00 -3.447169E-01

10 -7.519929E-03 0.OOOOOOE+00 -1.797771E-01
11 -3.148421E-02 0.000000E+00 -1.579333E-01

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 6.97865E-01
FISSION 0.OOOOOE+00

C,

PB 1288 218NGP 042375 P-3 293K

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

UPDATED 08/12/94 6082000 TEMPERATURE= 293.00
PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

URANIUM-235 ENDF/B-IV MAT 1261 UPDATED 08/12/94

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 233.025 TEMPERATURE(KELVIN)

POTENTIAL SCATTER SIGMA = 11.500 LUMPED NUCLEAR DENSITY

SPIN FACTOR (G) = 15171.100 LUMP DIMENSION (A-BAR)
INNER RADIUS = 0.0000000E+00 DANCOFF CORRECTION (C)

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

1092235 TEMPERATURE= 293.00

= 293.000

= 1.5237845E-03

= 5.3720999E-01
= 9.6557754E-01
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MASS OF MODERATOR-I 15.991 SIGMA(PER ABSORBER ATOM)= 1.1818631E+02

MODERATOR-i WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 = 238.051 SIGMA(PER ABSORBER ATOM)= 1.7507033E+02

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM 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+1. 00000

GROUP RES ABS RES FISS RES SCAT
12 -1.555963E+01 -9.675939E+00 -2.151408E-01
13 -3.600886E+01 -1.766607E+01 -4.584523E-01
14 -2.840306E+01 -1.602412E+01 -2.987270E-02
15 -4.645758E-03 -3.516320E-03 5.461928E-05

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 1.28067E+02
FISSION 8.02641E+01

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

URANIUM-235 ENDF/B-IV MAT 1261 UPDATED 08/12/94 11092235 TEMPERATURE= 293.00

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS 0.0000E+00

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 233.025 TEMPERATURE(KELVIN) = 293.000

POTENTIAL SCATTER SIGMA = 11.500 LUMPED NUCLEAR DENSITY = 3.9496494E-04

SPIN FACTOR (G) = 1S171.100 LUMP DIMENSION (A-BAR) = 0.0000000E+00

INNER RADIUS = 0.0000500E+00 DANCOFF CORRECTION (C) = 0.OOOOOE+00

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I 1.008 SIGMA(PER ABSORBER ATOM)= 2.3855984E+03

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 24.751 SIGMA(PER ABSORBER ATOM)= 5.5561206E+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 FISS RES SCAT
12 -2.393958E+00 -1.469064E+00 -6.167160E-02
13 -7.766139E+00 -3.800209E+00 -1.755016E-01
14 -5.629828E+00 -3.356100E+00 -4.021226E-02
15 -2.967298E-04 -2.254224E-04 2.470951E-06

EXCESS RESONANCE INTEGRALS

RESOLVED

ABSORPTION 2.09811E+02
FISSION 1.25281E+02

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

URANIUM-238 ENDF/B-IV MAT 1262 UPDATED 08/12/94 1092238 TEMPERATURE= 293.00

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) 236.006 TEMPERATURE(KELVIN) = 293.000

POTENTIAL SCATTER SIGMA = 10.599 LUMPED NUCLEAR DENSITY = 2.16421931

SPIN FACTOR (G) = 656.527 LUMP DIMENSION (A-BAR) = 5.3720999E

INNER RADIUS = 0.0000000E+00 DANCOFF CORRECTION (C) = 9.6557754E

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-i = 15.991 SIGMA(PER ABSORBER ATOM)= 8.3212671E+00

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2j = 235.044 SIGMA(PER ABSORBER ATOM)= 8.3803099E-01

MODERATOR-2 WILL BE TREATED BY THE NORDHEIM 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=1.00000
GROUP RES ABS RES FISS RES SCAT

9 -8.077708E-02 0.000000E+00 -7.508340E-01
10 -1.511387E+00 -6.826579E-05 -8.800206E+00
11 -1.072418E+01 0.0OOOEOE+00 -2.896896E+01
12 -4.483370E+01 0.OOOOOOE00 -5.115822E+01
13 -5.540449E+01 0.00000OE+00 -1.743188E+01
14 -1.076379E+02 0.OOOOOOE+00 -5.433709E+00
15 -8.253445E-05 0.OOO OE+00 1.604975E-04

E-02

-01

E-01
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EXCESS RESONANCE INTEGRALS
RESOLVED

ABSORPTION 6.64320E+00
FISSION 4.16267E-04

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00

URANIUM-238 ENDF/B-IV MAT 1262 UPDATED 08/12/94 11092238 TEMPERATURE= 293.00

GEOMETRY HAS BEEN SET TO HOMOGENEOUS AS LBAR IS 0.0000E+00

RESONANCE DATA FOR THIS NUCLIDE

MASS NUMBER (A) = 236.006 TEMPERATURE(RELVIN) = 293.000

POTENTIAL SCATTER SIGMA = 10.599 LUMPED NUCLEAR DENSITY = 5.6096567E-03

SPIN FACTOR (G) = 656.527 LUMP DIMENSION (A-BAR) = 0.0000000E+00

INNER RADIUS = 0.OOOOOOE+00 DANCOFF CORRECTION (C) = 0.OOOOOOOE+00

THE ABSORBER WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-I = 1.008 SIGMA(PER ABSORBER ATOM)= 1.6796532E+02

MODERATOR-I WILL BE TREATED BY THE NORDHEIM INTEGRAL METHOD.

MASS OF MODERATOR-2 17.862 SIGMA(PER ABSORBER ATOM)= 2.7631227E+01

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-SNIELDING=1.00000

GROUP RES ABS RES FISS RES SCAT
9 -2.448317E-02 0.050000E+-00 -2.558519E-01

10 -7.653835E-01 -9.584553E-06 -4.906636E+00
11 -8.6932485E00 0.OOOOOOE+00 -2.447922E+01
12 -4.042473E+01 0.000000E+00 -4.730249E+01
13 -5.096339E+01 0.000000E+00 -1.676821E+01
14 -9.847737E+01 0.000000E+00 -5.734400E+00
15 -3.066651E-07 0.000000E+00 5.920313E-07

EXCESS RESONANCE INTEGRALS
RESOLVED

ABSORPTION 3.42804E+01
FISSION 5.17445E-04

PROCESS NUMBER 1007 IS AT TEMPERATURE= 293.00
THIS XSORN WORKING TAPE WAS CREATED 09/14/04 AT 15:51:57
THE TITLE OF THE PARENT CASE IS AS FOLLOWS
SCALE 4.2 - 27 GROUP NEUTRON GROUP LIBRARY

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

TAPE ID 4321 NUMBER OF NUCLIDES 25
NUMBER OF NEUTRON GROUPS 27 NUMBER OF GAMMA GROUPS 0
FIRST THERMAL GROUP 15 LOGICAL UNIT 4

TABLE OF CONTENTS
HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94 ID 3001001
HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94 ID 7001001
HYDROGEN ENDF/B-IV MAT 1269/THRMI002 UPDATED 08/12/94 ID 8001001
HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94 ID 9001001
HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94 ID 10001001
HYDROGEN ENDF/B-IV MAT 1269/THRM1002 UPDATED 08/12/94 ID 11001001
OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94 ID 1008016
OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94 ID 3008016
OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94 ID 7008016
OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94 ID 8008016
OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94 ID 9008016
OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94 ID 10008016
OXYGEN-16 ENDF/B-IV MAT 1276 UPDATED 08/12/94 ID 11008016

AL-27 1193 218 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

MANGANESE-55 ENDF/B-IV MAT 1197 UPDATED 08/12/94 ID 5025055
FE 1192 WT SS-304(1/EST) P-3 293K SP=5+4(42375)' UPDATED 08/12/94 ID 5026304
NI 1190 WT SS-304(1/EST) P-3 293K SP=5+4(42375)( UPDATED 08/12/94 ID 5028304

ZIRCALLOY ENDF/B-IV MAT 1284 UPDATED 08/12/94 ID 2040302
ZIRCALLOY ENDF/B-IV MAT 1284 UPDATED 08/12/94 ID 11040302

PB 1288 218NGP 042375 P-3 293K UPDATED 08/12/94 ID 6082000
URANIUM-235 ENDF/B-IV MAT 1261 UPDATED 08/12/94 ID 1092235
URANIUM-235 ENDF/B-IV MAT 1261 UPDATED 08/12/94 ID 11092235
URANIUM-238 ENDF/B-IV MAT 1262 UPDATED 08/12/94 ID 1092238
URANIUM-238 ENDF/B-IV MAT 1262 UPDATED 08/12/94 ID 11092238

TAPE COPY USED 0 I/O'S, AND TOOK 0.11 SECONDS
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AA AA
AA AA

II
II

II
II

II
II

II
II

II
II

II
II

MN N 00000000000
NMON MN 0000000000000
NNM• N M 00 00
NNNN MN 00 00
NN NN NN 00 00
NN NN NN 00 00
NN NN NN 00 00
NN NN NN 00 00
N NN NN 00 00

NN NNNN 00 00
NN NNN 0000000000000
NN NN 00000000000

LL EEEEEEEEREEEE
LL EEEEEEEEEEEEE
LL EE
LL EE
LL EE
LL EREEEEEEE
LL EEEEEEEEE
LL EE
LL EE
LL EE
LLLLLLLLLLLLL EERREEREEEEEE
LLLLLLLLLLLLL EEEEEEEEEEEEE

I1 44
ill 444

1111 4444
11 44 44
11 44 44
11 44 44
11 44 44
11 444444444444
11 4444444444444
I1 44

1i111111 .44
11111111 44

5555555555555 22222222222
5555555555555 2222222222222
55 22 22
55 22
55 22
555555555555 22
5555555555555 22

55 22
55 22

55 55 22
5555555555555 2222222222222

55555555555 2222222222222

LL EREEREEEEEEE
LL EEEEREEEEEEEE
LL EE
LL EE
LL EE
LL EEEEEEEEE
LL EREEEEEEE
LL EE
LL EE
LL EE
LLLLLLLLLLLLL EERREEREEEEEE
LLLLLLLLLLLLL ERREEEEEEEEEE

wv vv
vvv

wvv
VV V

vv vv
vv 'vv

vv vv
vv '

vv

VVV

pppppppppppp
PPPPPPppppppp
pp PP
pp pp
pp PP

PPPPPPPPPPPPP
PPPPPPPPPPPP
PP
PP
PP
pp
PP

// 0000000
// 000000000

// 00 00
// 00 O0

// 00 O0

/I 000000000
// 0000000

0000000
000000000

00 00

:: 00 00
::: 00 00

000000000
0000000

pppppppppppp
ppppppppppppp

pp pp
pp pp

pp pp
---- ---- --- ppppppppppppp
---- ---- --- pppppppppppp

pp
pp
pp
pp
pp

000000
0000000
00 0P
00 00PPPP
00 00PPPP
00P 0
00P 0
00 0
00 0
00P 0

ccccccccccc
ccccccccccccc
cc cc
cc
cc
cc
cc
cc
cc
cc cc
ccccccccccccc
ccccccccccc

44
444

4444
44 44

44 44
44 44

44 44
444444444444

4444444444444
44
44
44

CC 1CC
CC 1
cc 1 c

cc
cc
cc
cc
cc
cc

1C

ccccc cccc
cccccccceccccc
cc ccc ccc

CC
CC
CC
CC C
CCCCCCCC
CCCCCCC

cc 4c
cccc 4c4c
cccccc 4c

AAAAAAAAA
AAAAAAAAAAA

AA AA
AA AA
AA AA
AAAAAAAAAAAAA
AAAAAAAAAAAAA

AA AA
AA AA
AA AA
AA AA
AA AA
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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: 09/14/04

TIME OF EXECUTION: 15:52:01

*NUMERIC PARAMETERS

TME MAXIMUM PROBLEM TIME (MIN) 30.00

TEA TIME PER GENERATION (MIN) 5.00

G EN NUMBER OF GENERATIONS 803

* *NPG NUMBER PER GENERATION 1000 C
***K NUMBER OF GENERATIONS TO BE SKIPPED 3***

**BEG BEGINNING GENERATION NUMBER 1***

* * *RES GENERATIONS BETWEEN CHECKPOINTS 0 *-

X1D NUMBER OF EXTRA 1-0 CROSS SECTIONS 1

NBK NEUTRON BANK SIZE 1025

* * * TE M EXTRA POSITIONS IN NEUTRON BANK ***

NFB FISSION BANK SIZE 1000

*** GXFB EXTRA POSITIONS IN FISSION BANK 0 **

** NTA DEFAULT VALUE OF WEIGHT AVERAGE 0.000

WT* WEIGHT NIGH FOR SPLITTING 3.0000

WTL WEIGHT LOW FOR RUSSIAN ROUL ETT E 0.3333

*R* END STARTING RANDOM NUMBER NB827100001

*B8 NUMBER OF D.A. BLOCKS ON UNIT 8 200

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

AD* MODE OF CALCULATION FORWARD ***

* * * XINPUT DATA WRITTEN ON RESTART UNIT NO ***

*** A DEFBINARY DATA INTERFACE YES ***
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LOGICAL PARAMETERS *

RUN

FLX

SMU

MKjU

CKU

FMU

MEH

CKH

FMH

HHL

AMX

XSI

XS2

XAP

PKI

PlD

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 1-D CROSS SECTIONS

YES

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

PLT

FDN

NUB

MKP

CKP

FMP

MKA

CKA

FM4A

HAL

FAR

GAS

PAX

PWT

PGM

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 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 PISS 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 NO

PRINT DEBUG INFORMATION NO

PRINT TRACKING INFORMATION NO

PARAMETER INPUT COMPLETED

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

********,w*DATA READING COMPLETED.*. . ..*****

UNIT VOLUME

NUMBER DATA SET HAMS HAME UNIT FUNCTION
-- -- . .. . .... -- -*--- -*- -

XSC

ALB

WTS

SKT

BIN

RST

LIB

14 W:\Zjr\Lwt\Pulstar\KENOVA\Aych\lwtAych2_xlr

79 M:\scale43\DATALIB\FT79F001

80 M:kscale43\DATALIB\FT80F001

16 UNKNOWN

95 W:kZjr\Lwt\Pulstar\KENOVA\Aych\lwtAych2_xl_r

95 W:kZjr\Lwt\Pulstar\KENOVA\Aych\lwtAych2_xl. r

4 W:kZjr\Lwt\Pulstar\KENOVA\Aych\lwtAych2_xl_r

8 W:kZjr\Lwt\Pulstar\KENOVA\Aych\lwtAych2_xl_r

9 UNKNOWN

10 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 AMPX WORKING LIBRARY ON UNIT 4

MIXING TABLE

NUMBER OF SCATTERING ANGLES = 2
CROSS SECTION MESSAGE THRESHOLD =3.BE-05

MIXTURE = 1 DENSITY(G/CC) = 10.380
NUCLIDE ATOM-DENS. WGT. FRAC. ZA AWT NUCLIDE TITLE
1008016 4.63320E-02 1.18520E-01 8016 15.9904 OXYGEN-16 ENDF/B-IV MAT 1276

08/12/94
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1092235
08/12/94

1092238
08/12/94

MIXTURE =
NUCLIDE
2040302

08/12/94

MIXTURE =
NUCLIDE
3001001

08/12/94
3008016

08/12/94

MIXTURE =
NUCLIDE
4013027

08/12/94

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 =
NUCLIDE
7001001

08/12/94
7008016

08/12/94

MIXTURE =
NUCLIDE
8001001

08/12/94
8008016

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

11001001
08/12/94

11008016
08/12/94

11040302
08/12/94

11092235
08/12/94

11092238
08/12/94

1.52378E-03 5.72962E-02 92235 235.0441

2.16422E-02 8.24184E-01 92238 238.0510

2 DENSITY(G/CC) = 6.5600
ATOM-DENS. WGT. FRAC. ZA AWT

4.33078E-02 1.00000E+00 40000 91.2196

3
ATOM-DENS.

6. 67692E-22

3.33846E-22

DENSITY(G/CC)
WGT. FRAC.
1.1 1927E-01

8.88073E-01

= 0.99817E-20
ZA AWT

1001 1.0077

8016 15.9904

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

6.03066E-02 1.OOOOE+00 13027 26.9818

5
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

9.500O1E-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

7
ATOM-DENS.

6. 67692E-22

3.33846E-22

8
ATOM-DENS.

6. 67692E-22

3.33846E-22

9
ATOM-DENS.

6. 67692E-02

3.33846E-02

10
ATOM-DENS.

6. 67692E-02

3.33846E-02

11
ATOM-DENS.

4. 6231OE-02

3.51247E-02

2.09610E-03

3. 94965E-04

5. 60966E-03

DENSITY(G/CC)
WGT. FRAC.

1.11927E-01

8.88073E-01

DENSITY(G/CC)
WGT. FRAC.

1.11927E-01

8.88073E-01

DENSITY(G/CC)
WGT. FRAC.

1.11927E-01

8.88074E-01

DENSITY(G/CC)
WGT. FRAC.

1.11927E-01

8.88074E-01

DENSITY(G/CC)
WGT. FRAC.

2.09120E-02

2.52128E-01

8.58321E-02

4.16733E-02

5.99454E-01

= 0.99817E-20
ZA AWT

1001 1.0077

8016 15.9904

= 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

= 3.6991
ZA AWT

1001 1.0077

8016 15.9904

40000 91.2196

92235 235.0441

92238 238.0510

URANIUM-235 ENDF/B-IV MAT 1261

URANIUM-238 ENDF/B-IV MAT 1262

NUCLIDE TITLE
ZIRCALLOY ENDF/B-IV MAT 1284

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

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)

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
PB 1288 218NGP 042375 P-3 293K

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

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
HYDROGEN ENDF/B-IV MAT i269/THRMIO02

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

HYDROGEN ENDF/B-IV MAT 1269/THRM1002

OXYGEN-16 ENDF/B-IV MAT 1276

ZIRCALLOY ENDF/B-IV MAT 1284

URANIUM-235 ENDF/B-IV MAT 1261

URANIUM-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

(jp

C,

3001001
7001001
8001001
9001001

10001001
11001001

1008016
3008016
7008016
8008016
9008016

10008016
11008016

4013027
5024304
5025055
5026304
5028304
2040302

11040302
6082000
1092235

HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
HYDROGEN
OXYGEN-16
OXYGEN-16
OXYGEN-16
OXYGEN-16
OXYGEN-16
OXYGEN-16

ENDF/B-IV MAT 1269/THRM1002
ENDF/B-IV MAT 1269/THRM1002
ENDF/B-IV MAT 1269/THRM1002
ENDF/B-IV MAT 1269/THNM1002
ENDF/B-IV MAT 1269/THRM1002
ENOF/B-IV MAT 1269/THRM1002
ENDF/B-IV MAT 1276
ENDF/B-IV MAT 1276
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 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

OXYGEN-16 ENDF/B-IV MAT 1276
AL-27 1193 218 GP 040375(5)
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)(

ZIRCALLOY ENDF/B-IV MAT 1284
ZIRCALLOY ENDF/B-IV MAT 1284

PB 1288 218NGP 042375 P-3 293K
URANIUM-235 ENDF/B-IV MAT 1261
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11092235 URANIUM-235 ENDF/B-IV MAT 1261 UPDATED 08/12/94
1092238 URANIUM-238 ENDF/B-IV MAT 1262 UPDATED 08/12/94

11092238 URANIUM-238 ENDF/B-IV MAT 1262 UPDATED 08/12/94

KENO MESSAGE NUMBER K5-222 1 TRANSFERS FOR MIXTURE 11 WERE CORRECTED FOR BAD MOMENTS.

KENO MESSAGE NUMBER K5-222 I TRANSFERS FOR MIXTURE 3 WERE CORRECTED FOR BAD MOMENTS.

KENO MESSAGE NUMBER K5-222 I TRANSFERS FOR MIXTURE 7 WERE CORRECTED FOR BAD MOMENTS.

KEND MESSAGE NUMBER K5-222 1 TRANSFERS FOR MIXTURE 8 WERE CORRECTED FOR BAD MOMENTS.

KENO MESSAGE NUMBER K5-222 1 TRANSFERS FOR MIXTURE 9 WERE CORRECTED FOR BAD MOMENTS.

RENO MESSAGE NUMBER K5-222 2 TRANSFERS FOR MIXTURE 10 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

S..... 05I' WERE USED PREPARING TUE CROSS SECTIONS ....

** ** * *****ADDITIONAL INFORMATION *****

NUMBER OF ENERGY GROUPS 27

NO. OF FISSION SPECTRUM SOURCE GROUP 1

NO. OF SCATTERING ANGLES IN XSECS 2

ENTRIES/NEUTRON IN THE NEUTRON BANK 28

ENTRIES/NEUTRON IN THE FISSION BANK 21

NUMBER OF MIXTURES USED 9

NUMBER OF BIAS ID'S USED 1

NUMBER OF DIFFERENTIAL ALBEDOS USED 1

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

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 BOLES

MAXIMUM MOLE 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

+X BOUNDARY CONDITION H20 -X BOUNDARY CONDITION H20

+Y BOUNDARY CONDITION H20 -Y BOUNDARY CONDITION H20

+Z BOUNDARY CONDITION H20 -Z BOUNDARY CONDITION H20 ...

SPACE AND SUPERGROUP INFORMATION

100000 WORDS IS THE TOTAL SPACE AVAILABLE.

- 58243 WORDS WERE USED FOR NON-SUPERGROUP STORAGE.

* 41757 WORDS OF STORAGE ARE AVAILABLE FOR SUPERGROUPED DATA.

99308 WORDS OF STORAGE ARE AVAILABLE FOR CONSTRUCTING THE SUPERGROUPS.

41696 WORDS OF STORAGE ARE AVAILABLE TO EACH SUPERGROUP.

1640 WORDS ARE NEEDED FOR THE LARGEST GROUP.

* 60126 WORDS OF STORAGE IS SUFFICIENT TO RUN THIS PROBLEM.

76294 WORDS OF STORAGE WILL ALLOW THE PROBLEM TO RUN WITH ONE SUPERGROUP.

76448 WORDS OF STORAGE WILL BE USED TO RUN THIS PROBLEM. -
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** * 5S
* SUPERGROUP

*"1

* ARRAY

NUMBER

1

12

13

** 4

** 10

** 12

** 13

14

22

23

24

32

33

'ARTING ENDING
GROUP GROUP

27

0 IO'S WERE USED

UNITS IN UNIC
X DIR. Y

5

1

1

1

1

1

1

1

1

1

1

1

XSEC
LENGTH

3081

IN SUPERGROUPING

ALBEDO TOTAL
LENGTH LENGTH

544 18122 (

TS IN UNITS IN NESTING
DIR. Z DIR. LEVEL

5 1 3

5 1 2

3 1 2

3 1 2

1 8 1 *

5 1 2 **

3 1 2 **

3 1 2

5 1 2

3 1 2

3 1 2 **

5 1 2

3 1 2

3 1 2- 34 1

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

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT 1

MEDIA BIAS
NUM IDREGION

PULSTAR FUEL ELEMENT

1 CYLINDER

2 CYLINDER

3 CYLINDER

4 CUBOID

DIVIDER CENTER STACK

I CUBOID

1 1

9 1

2 1

3 1

RADIUS = 0.53720

RADIUS = 0.54990

RADIUS = 0.59690

+X = 0.77090

+Z = 63.881

+Z = 63.881

+z = 66.548

-x =-0.77090

-Z = 2.6670

-Z = 2.6670

-Z = 0.00000

+Y = 0.66680

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

-Y =-0.66680

x = 0.00000

x = 0.00000

x = 0.00000

+Z = 66.548

Y = 0.00000

Y = 0.00000

Y = 0.00000

-Z = 0.00000 (0p
UNIT 5

5 1 +X = 4.2926 -x = -4.2926 +Y = 0.71120 -Y = 0.00000 +Z = 110.49 -Z = 0.00000

UNIT 6

DIVIDER OUTSIDE STACK

1 CUBOID 5 1 +X = 4.2926 -x = -4.2926 +Y = 0.60960 -Y = 0.00000 +Z = 110.49 -Z = 0.00000

UNIT 10

HOMOGENIZED PULSTAR FUEL - TOP OPENING

1 CUBOID 11 1 +X = 4.1910

2 CUBOID 3 1 +X = 4.2926

HOMOGENIZED PULSTAR FUEL - BOTTOM OPENING

1 CUBOID 11 1 +X = 4.1910

2 CUBOID 3 1 +X = 4.2926

HOMOGENIZED PULSTAR FUEL - BOTTOM RIGHT

1 CUBOID 11 1 +X = 4.1910

2 CUBOID 3 1 +X = 4.2926

-X = -4.1910 +Y = 4.1910 -Y = -4.1910 +Z = 76.200 -Z = 0.00000

-x = -4.2926 +Y = 4.2926 -Y = -4.2926 +Z = 110.49 -Z = 0.00000

----- UNIT 11

-X = -4.1910 +Y = 4.1910 -Y = -4.1910 +Z = 76.200 -Z = 0.00000

-x = -4.2926 +Y = 4.2926 -Y = -4.2926 +Z = 110.49 -Z = 0.00000

----- UNIT 12

-X = -4.1910 +Y = 4.1910 -Y = -4.1910 +z = 76.200 -Z = 0.00000

-X = -4.2926 +Y = 4.2926 -Y = -4.2926 +Z = 110.49 -Z = 0.00000

REGION
MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

NUM ID

----- UNIT 13
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HOMOGENIZED PULSTAR FUEL -

1 CUBOID 11 1

2 CUBOID 3 1

HOMOGENIZED PULSTAR FUEL -

1 CUBOIb 11 1

2 CUBOID 3 1

TOP RIGHT

+X = 4.1910

+X = 4.2926

BOTTOM LEFT

+X = 4.1910

+X = 4.2926

-X = -4.1910 +Y = 4.1910 -Y = -4.1910 +Z = 76.200 -Z = 0.00000

-X = -4.2926 +Y = 4.2926 -Y = -4.2926 +Z = 110.49 -Z = 0.00000

UNIT 14

-X = -4.1910 +Y = 4.1910 -Y = -4.1910 +Z = 76.200 -Z = 0.00000

-X = -4.2926 +Y = 4.2926 -Y = -4.2926 +Z = 110.49 -Z = 0.00000

UNIT 15

HOMOGENIZZO PULSTAR FUEL - TOP LEFT

1 CUBOIII 11 1 +X = 4.1910 -X = -4.1910 ÷Y = 4.1910 -Y = -4.1910 +Z = 76.200 -Z = 0.00000

2 CUBOIG .3 1 +X = 4.2926 -x = -4.2926 +Y = 4.2926 -Y = -4.2926 +Z = 110.49 -Z = 0.00000

UNIT 16

HOMOGENIZED PULSTAR FUEL -

1 CUBOID 11 1

2 CUBOID 3 1

CENTER OPENING

+X = 4.1910

+X = 4.2926

-X = -4.1910 +Y = 4.1910 -Y = -4.1910 +Z = 76.200 -Z = 0.00000

-x = -4.2926 +Y = 4.2926 -Y = -4.2926 +Z = 110.49 -Z = 0.00000

UNIT 20 EXTERNAL TO LATTICE 2

CENTER COLUMN OF THREE OPENINGS

1 ARRAY NUMBER 2 +X = 4,2926 -X = -4.2926 +Y = 13.589 -Y = -13.589 +Z = 110.49 -Z = 0.00000

2 CUBOID 5 1 +X = 5.0038 -X = -5.0038 +Y = 14.300 -Y = -14.300 +Z = 110.49 -Z = 0.00000

UNIT 21 EXTERNAL TO LATTICE 4

LEFT OUTSIDE COLUMN OF TWO OPENINGS

1 ARRAY NUMBER 4 +X = 4.2926

2 CUBOIO 5 1 +X = 4.2926

-X = -4.2926 +Y = 8.8900 -Y = -8.8900 +Z = 110.49 -Z = 0.00000

-X = -4.5974 +Y = 9.1948 -Y = -9.1948 +Z = 110.49 -Z = 0.00000

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
UNM IDREGION

UNIT 22 EXTERNAL TO LATTICE 3

RIGHT OUTSIDE COLUMN OF TWO OPENINGS

1 ARRAY NUMMBER 3 +X = 4.2926

2 CUBOID 5 1 +X = 4.5974

-X = -4.2926 +Y = 8.8900 -Y = -8.8900 +Z = 110.49 -Z = 0.00000

-X = -4.2926 +Y = 9.1948 -Y = -9.1948 +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

2

3

5

6

5

8

1 RADIUS =

AT X =

AT X =

AT X =

1 RADIUS =

1 RADIUS =

1 RADIUS =

1 RADIUS =

1 RADIUS =

1 +X =

17.050

0.00000

-9.2974

9.2974

18.891

33.496

36.544

49.244

49.854

49.854

+Z = 110.49

Y = 0.00000

Y = 0.00000

Y = 0.00000

+Z = 110.49

+Z = 110.49

+Z = 110.49

+Z = 110.49

+Z = 110.49

-X = -49.854

-z = 0.00000

z = 0.00000

Z = 0.00000

Z = 0.00000

-Z = -1.2700

-Z = -1.2700

-z = -1.2700

-Z = -1.2700

-z = -1.2700

+Y = 49.854

CENTERLINE IS AT X = 0.00000

IS UNIT NUMBER 20

IS UNIT NUMBER 21

IS UNIT NUMBER 22

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 = -49.854 +Z = 110.49

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

-Z = -1.2700

UNIT 40

SIMPLIFIED LID STRUCTURE NAC-LWT

1 CYLINDER 5 1 RADIUS =

2 CYLINDER 8 1 RADIUS =

3 CUBOID 8 1 +X =

36.519

49.854

49.854

+Z = 13.677

+Z = 13.677

-X = -49.854

-Z = -14.135

-Z = -14.135

+Y = 49.854

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

-Y = -49.854 +Z = 13.677

Y = 0.00000

Y = 0.00000

-Z = -14.135
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MEDIA BIAS
NUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT 41

SIMPLIFIED CASK BOTTOM STRUCTURE NAC-LWT

1 CYLINDER 6 1 RADIUS = 26.353 +Z = 3.8100 -Z = -3.8100 CENTERLINE IS AT X = 0.00000

2 CYLINDER 5 1 RADIUS = 36.619 +Z = 13.360 -Z = -12.700 CENTERLINE IS AT X = 0.00000

3 CYLINDER 8 1 RADIUS = 49.854 +Z = 13.360 -Z = -12.700 CENTERLINE IS AT X = 0.00000

4 CUBOID 8 1 +X = 49.854 -X = -49.854 +Y = 49.854 -Y = -49.854 +Z = 13.360

----- UNIT 42

THIN TOP AND BOTTOM SHELL OF NEUTRON SHIELD - SUBTRACTED FROM LID MODEL

1 CYLINDER 5 1 RADIUS = 49.854 +Z = 0.61000 -Z = 0.00000 CENTERLINE IS AT X = 0.00000

2 CUBOID 8 1 +X = 49.854 -x = -49.854 +Y = 49.854 -Y = -49.854 +Z = 0.61000

UNIT 70 EXTERNAL TO LATTICE 10

STACK OF 4 BASKETS IN CASK WITH LID AND BOTTOM

1 ARRAY NUMBER 10 +X = 49.854 -X = -49.854 +Y = 49.854 -Y = -49.854 +Z = 502.13

GLOBAL
- -- UNIT 80 - - -

Y

Y

Y

-Z

0.00000

0.00000

0.00000

-12.700

Y = 0.00000

-Z = 0.00000

-Z = 0.00000

3 CASKS IN TRIANGULAR PITCH

I CUBOZD 8 1

HOLE NUMBER 13

HOLE NUMBER 14

HOLE NUMBER 15

A X =

AT X =

ATX =

AT X=

101.00 -X = -101.00

0.00000 Y = 50.000

-50.000 Y = -50.000

50.000 Y = -50.000

UNIT 110

+y=

Z=

Z=

ZT A

EXTERNAL

101.00

0.00000

0.00000

0.00000

TO LATTICE

-Y = -101.00

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

1

-Y = -3.3338

-Y = -3.4862

-Y = -4.2926

+Z =

70

70

70

502.20 -Z = 0.00000

PULSTAR ASSEMBLY - TOP OPENING

1 ARRAY NUMBER 1 +X = 3.8545

2 CUBOID 2 1 +X = 4.0069

3 CUBOID 3 1 +X = 4.2926

-x = -3.8545

-x = -4.0069

-x = -4.2926

+Y = 3.3342

+Y = 3.4862

+Y = 4.2926

+Z = 110.49

+Z = 110.49

+Z = 110.49

-Z = 43.942

-Z = 43.942

-Z = 0.00000

C,
REGION

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
NUM ID

UNIT 111 EXTERNAL TO LATTICE 1

PULSTAR ASSEMBLY -

1 ARRAY NUMBER

2 CUBOID

3 CUBOID

BOTTOM OPENING

1 +X = 3.8545

2 1 +X = 4.0069

3 1 +X = 4.2926

-X = -3.8545

-X = -4.0069

-X = -4.2926

+Y = 3.3342

+Y = 3.4862

+Y = 4.2926

-Y = -3.3338

-Y = -3.4862

-Y = -4.2926

+Z = 110.49

+Z = 110.49

+Z = 110.49

-Z =

-Z =

-Z =

43.942

43.942

0.00000

UNIT 112 EXTERNAL TO LATTICE 1

PULSTAR ASSEMBLY - BOTTOM RIGHT

1 ARRAY NUMBER 1 +X = 3.8545

2 CUBOID 2 1 +X = 4.0069

3 CUBOID 3 1 +X = 4.2926

-X = -3.8545

-X = -4.0069

-x = -4.2926

+Y = 3.3342

+Y = 3.4862

+Y = 4.2926

-Y = -3.3338

-Y = -3.4862

-Y = -4.2926

+Z = 110.49

+Z = 110.49

+Z = 110.49

-Z = 43.942

-Z = 43.942

-Z = 0.00000

----- UNIT 113 EXTERNAL TO LATTICE 1 -----

PULSTAR ASSEMBLY - TOP RIGHT

1 ARRAY NUMBER 1

2 CUBOID 2 1

3 CUBOID 3 1

PULSTAR ASSEMBLY - BOTTOM LEFT

1 ARRAY NUMBER 1

2 CUBOID 2 1

3 CUBOID 3 1

+x= 3.8545

+X 4.0069

+X= 4.2926

+X= 3.8545

+X= 4.0069

+X= 4.2926

-X = -3.8545 +Y = 3.3342

-X = -4.0069 +Y = 3.4862

-x = -4.2926 +Y = 4.2926

UNIT 114 EXTERNAL TO LATTICE

-Y = -3.3338

-Y = -3.4862

-Y = -4.2926

1 --- --

-Y = -3.3338

-Y = -3.4862

-Y = -4.2926

+Z = 110.49

+Z = 110.49

+Z = 110.49

+Z = 110.49

+Z = 110.49

+Z = 110.49

-Z = 43.942

-Z = 43.942

-Z = 0.00000

-Z = 43.942

-Z = 43.942

-Z = 0.00000

-X = -3.8545

-X = -4.0069

-x = -4.2926

+Y = 3.3342

+Y = 3.4862

+Y = 4.2926

UNIT 115 EXTERNAL TO LATTICE 1 ----- K,
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PULSTAR ASSEMBLY - TOP LEFT

1 ARRAY NUMBER 1

2 CUBOID 2 1

3 CUBOID 3 1

+X = 3.8545

+X = 4.0069

÷X = 4.2926

-X = -3.8545

-X = -4.0069

-x = -4.2926

+Y = 3.3342

+Y = 3.4862

+Y = 4.2926

-Y = -3.3338

-Y = -3.4862

-Y = -4.2926

+Z = 110.49

+Z = 110.49

+Z = 110.49

-Z = 43.942

-Z = 43.942

-Z = 0.00000

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
NUM IDREGION

----- UNIT 116 EXTERNAL TO LATTICE 1 -----

PULSTAR ASSEMBLY -

1 ARRAY NUMBER

2 CUBOID

3 CUBOID

CENTER OPENING

1 +X = 3.8545

2 1 +X = 4.0069

3 1 +x = 4.2926

-X = -3.8545

-X = -4.0069

-X = -4.2926

+Y = 3.3342

+Y = 3.4862

+Y = 4.2926

-Y = -3.3338

-Y = -3.4862

-Y = -4.2926

+Z = 110.49

+Z = 110.49

+Z = 110.49

-z = 43.942

-Z = 43.942

-Z = 0.00000

----- UNIT 120 EXTERNAL TO LATTICE 12 -----

CENTER COLUMN OF THREE OPENINGS

1 ARRAY NUMBER 12 +X = 4.2926 -X = -4.2926 +Y = 13.589 -Y = -13.589 +Z = 110.49 -Z = 0.00000

2 CUBOID 5 1 +X = 5.0038 -X = -5.0038 +Y = 14.300 -Y = -14.300 +Z = 110.49 -Z = 0.00000

UNIT 121 EXTERNAL TO LATTICE 14

LEFT OUTSIDE COLUMN OF TWO OPENINGS

1 ARRAY NUMBER 14 +X = 4.2926

2 CUBOID 5 1 +X = 4.2926

-X = -4.2926 +Y = 8.8900 -Y = -8.8900 +Z = 110.49 -Z = 0.00000

-X = -4.5974 +Y = 9.1948 -Y = -9.1948 +Z = 110.49 -Z = 0.00000

UNIT 122 EXTERNAL TO LATTICE 13

RIGHT OUTSIDE COLUMN OF TWO OPENINGS

1 ARRAY NUMBER 13 +X = 4.2926

2 CUBOID 5 1 +X = 4.5974

-X = -4.2926 +Y = 8.8900 -Y = -8.8900 +Z = 110.49 -Z = 0.00000

-X = -4.2926 +Y = 9.1948 -Y = -9.1948 +Z = 110.49 -Z = 0.00000

MEDIA BIAS
NUM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

UNIT 130 -----

MTR 7-ASSY NASKET

1 CYLINDER

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

2 CYLINDER

3 CYLINDER

4 CYLINDER

5 CYLINDER

6 CYLINDER

7 CUBOID

3 1

4

5

6

5 1

6 1

5 1

7 1

5 1

8 1

RADIUS =

AT X =

AT X =

AT X =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

RADIUS =

+X =

17.050

0.00000

-9.2974

9.2974

18.891

33.496

36.544

49.244

49.854

49.854

+Z = 110.49

Y = 0.00000

Y = 0.00000

Y = 0.00000

+z = 110.49

+Z = 110.49

+Z = 110.49

+Z = 110.49

+z = 110.49

-X = -49.854

-Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

-Z = -1.2700

-Z = -1.2700

-Z = -1.2700

-Z = -1.2700

-Z = -1.2700

+Y = 49.854

CENTERLINE IS AT

IS UNIT NUMBER

IS UNIT NUMBER

IS UNIT NUMBER

CENTERLINE IS AT

CENTERLINE IS AT

CENTERLINE IS AT

X = 0.00000

120

121

122

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

-Z = -1.2700

CENTERLINE IS AT X = 0.00000

CENTERLINE IS AT X = 0.00000

-Y = -49.854 +Z = 110.49
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----- UNIT 210 EXTERNAL TO LATTICE 1 -----

PULSTAR ASSEMBLY - TOP OPENING

1 ARRAY NUMBER 1

2 CUBOID 2 1

3 CUBOID 3 1

K.+X = 3.8545

+X = 4.0069

+X = 4.2926

-X = -3.8545

-X = -4.0069

-X = -4.2926

+Y = 3.3342

+Y = 3.4862

+Y = 4.2926

-Y = -3.3338

-Y = -3.4862

-Y = -4.2926

+Z = 66.548

+Z = 66.548

+Z = 110.49

-Z = 0.00000

-Z = 0.00000

-Z = 0.00000

UNIT 211 EXTERNAL TO LATTICE 1 -----

PULSTAR ASSEMBLY

1 ARRAY NUMBER

2 CUBOID

3 CUBOID

REGION

- BOTTOM OPENING

1 +X

2 1 +X

3 1 +X

MEDIA BIAS C
NUM ID

= 3.8545

= 4.0069

= 4.2926

-X = -3.8545

-X = -4.0069

-X = -4.2926

+Y = 3.3342

+Y = 3.4862

÷Y = 4.2926

-Y = -3.3338

-Y = -3.4862

-Y = -4.2926

+Z = 66.548

+Z = 66.548

+Z = 110.49

-Z = 0.00000

-Z = 0.00000

-Z = 0.00000

;EOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT 212 EXTERNAL TO LATTICE 1

PULSTAR ASSEMBLY - BOTTOM RIGHT

1 ARRAY NUMBER 1 +X =

2 CUBOID 2 1 +X =

3 CUBOID 3 1 +X =

3.8545

4.0069

4.2926

-X = -3.8545

-X = -4.0069

-X = -4.2926

+Y = 3.3342

+Y = 3.4862

+Y = 4.2926

-Y = -3.3338

-Y = -3.4862

-Y = -4.2926

+Z =

+Z =

+Z =

66.548

66.548

110.49

-Z = 0.00000

-Z = 0.00000

-Z = 0.00000

UNIT 213 EXTERNAL TO LATTICE 1

PULSTAR ASSEMBLY - TOP RIGHT

1 ARRAY NUMBER 1

2 CUBOID 2 1

3 CUBOID 3 1

+X = 3.8545

+X = 4.0069

+X = 4.2926

-X = -3.8545

-X = -4.0069

-X = -4.2926

+Y = 3.3342

+Y = 3.4862

+Y = 4.2926

-Y = -3.3338

-Y = -3.4862

-Y = -4.2926

+Z = 66.548

+Z = 66.548

+Z = 110.49

-Z = 0.00000

-Z = 0.00000

-Z = 0.00000

UNIT 214 EXTERNAL TO LATTICE 1

PULSTAR ASSEMBLY -

1 ARRAY NUMBER

2 CUBOID

3 CUBOID

PULSTAR ASSEMBLY -

1 ARRAY NUMBER

2 CUBOID

3 CUBOID

PULSTAR ASSEMBLY -

1 ARRAY NUMBER

2 CUBOID

3 CUBOID

BOTTOM LEFT

.1< +X = 3.8545

2 1 +X = 4.0069

3 1 +X = 4.2926

(jp-X = -3.8545

-X = -4.0069

-X = -4.2926

+Y = 3.3342

+Y = 3.4862

+Y = 4.2926

-Y = -3.3338

-Y = -3.4862

-Y = -4.2926

+Z = 66.548

+Z = 66.548

+Z = 110.49

-z = 0.00000

-Z = 0.00000

-Z = 0.00000

UNIT 215 EXTERNAL TO LATTICE 1

TOP LEFT

1

21

3 1

+X = 3.8545

+X = 4.0069

+X = 4.2926

-X = -3.8545

-X = -4.0069

-X = -4.2926

+Y = 3.3342

+Y = 3.4862

+Y = 4.2926

-Y = -3.3338

-Y = -3.4862

-Y = -4.2926

+Z = 66.548

+Z = 66.548

+Z = 110.49

-Z = 0.00000

-Z = 0.00000

-Z = 0.00000

UNIT 216 EXTERNAL TO LATTICE 1

CENTER OPENING

1 +X = 3.8545

2 1 +X = 4.0069

3 1 +X = 4.2926

-X = -3.8545

-X = -4.0069

-X = -4.2926

+Y = 3.3342

÷Y = 3.4862

+Y = 4.2926

-Y = -3.3338

-Y = -3.4862

-Y = -4.2926

+Z = 66.548

+Z = 66.548

+Z = 110.49

-Z = 0.00000

-Z = 0.00000

-Z = 0.00000
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MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
NUM ID/- REGION

UNIT 220 EXTERNAL TO LATTICE 22

CENTER COLUMN OF THREE OPENINGS

1 ARRAY NUMBER 22 +X = 4.2926 -X = -4.2926 +Y = 13.589 -Y = -13.589 +z = 110.49 -Z = 0.00000

2 CUBOID 5 1 X = 5.0038 -X = -5.0038 +Y = 14.300 -Y = -14.300 +z = 110.49 -Z = 0.00000

UNIT 221 EXTERNAL TO LATTICE 24

LEFT OUTSIDE COLUMN OF TWO OPENINGS

1 ARRAY NUMBER 24 +X = 4.2926

2 CUBOID 5 1 +X = 4.2926

-X = -4.2926 +Y = 8.8900 -Y = -8.8900 +Z = 110.49 -Z = 0.00000

-X = -4.5974 +Y = 9.1948 -Y = -9.1948 +Z = 110.49 -Z = 0.00000

UNIT 222 EXTERNAL TO LATTICE 23

RIGNT OUTSIDE COLUMN OF TWO OPENINGS

1 ARRAY NUMBER 23 +x = 4.2926

2 CUBOID 5 1 +X = 4.5974

-X = -4.2926 +Y = 8.8900 -Y = -8.8900 +Z = 110.49 -Z = 0.00000

-X = -4.2926 +Y = 9.1948 -Y = -9.1948 +Z = 110.49 -Z = 0.00000

UNIT 230

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

7

8

9

5

6

5

7

5

8

1 RADIUS = 17.050

AT X = 0.00000

AT X = -9.2974

AT X = 9.2974

1 RADIUS = 18.891

1 RADIUS = 33.496

1 RADIUS = 36.544

1 RADIUS = 49.244

1 RADIUS = 49.854

1 +X = 49.854

+Z = 110.49

Y = 0.00000

Y = 0.00000

Y = 0.00000

+Z = 110.49

+z = 110.49

+z = 110.49

+z = 110.49

+z = 110.49

-X = -49.854

-Z = 0.00000

Z = 0.00000

Z = 0.00000

Z = 0.00000

-Z = -1.2700

-Z = -1.2700

-Z = -1.2700

-Z = -1.2700

-Z = -1.2700

+Y = 49.854

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 = -49.854

X = 0.00000

220

221

222

X = 0.00000

X = 0.00000

X = 0.00000

X = 0.00000

X = 0.00000

+Z = 110.49

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

Y = 0.00000

-Z = -1.2700

MEDIA BIAS
NUM IDREGION

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM

UNIT 310

HOMOGENIZED PULSTAR FUEL - TOP OPENING

I CUBOID 11 1 +X = 4.1910

2 CUBOID 3 1 +X = 4.2926

HOMOGENIZED PULSTAR FUEL - BOTTOM OPENING

1 CUBOID 11 1 +X = 4.1910

2 CUBOID 3 1 +X = 4.2926

HOMOGENIZED PULSTAR FUEL - BOTTOM RIGHT

1 CUBOID 11 1 +X = 4.1910

2 CUBOID 3 1 +X = 4.2926

HOMOGENIZED PULSTAR FUEL - TOP RIGHT

I CUBOID 11 1 +X = 4.1910

2 CUBOID 3 1 +X = 4.2926

HOMOGENIZED PULSTAR FUEL - BOTTOM LEFT

1 CUBOID 11 1 +X = 4.1910

-X = -4.1910 +Y = 4.1910 -Y = -4.1910 ÷Z = 110.49 -Z = 34.290

-X = -4.2926 +Y = 4.2926 -Y = -4.2926 +Z = 110.49 -Z = 0.00000

..... UNIT 311

-X = -4.1910 +Y = 4.1910 -Y = -4.1910 +Z = 110.49 -Z = 34.290

-X = -4.2926 +Y = 4.2926 -Y = -4.2926 +Z = 110.49 -Z = 0.00000

----- UNIT 312

-X = -4.1910 +Y = 4.1910 -Y = -4.1910 +Z = 110.49 -Z = 34.290

-X = -4.2926 +Y = 4.2926 -Y = -4.2926 +Z = 110.49 -Z = 0.00000

----- UNIT 313

-x = -4.1910 +Y = 4.1910 -Y = -4.1910 +Z = 110.49 -Z = 34.290

-X = -4.2926 +Y = 4.2926 -Y = -4.2926 +Z = 110.49 -Z = 0.00000

----- UNIT 314

-X = -4.1910 +Y = 4.1910 -Y = -4.1910 +Z = 110.49 -Z = 34.290
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2 CUBOID 3 1 +X = 4.2926 -X = -4.2926 +Y = 4.2926 -Y = -4.2926

UNIT 315

+Z = 110.49 -Z = 0.00000
7-

C,HOMOGENIZED PULSTAR FUEL - TOP LEFT

1 CUBOID 11 1 +X = 4.1910

2 CUBOID 3 1 +X = 4.2926

-X = -4.1910 +Y = 4.1910 -Y = -4.1910 +Z = 110.49 -Z = 34.290

-X = -4.2926 +Y = 4.2926 -Y = -4.2926 +Z = 110.49 -Z = 0.00000

REGION

MEDIA BIAS GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
NUM ID

UNIT 316

HOMOGENIZED PULSTAR FUEL - CENTER OPENING

1 CUBOID 11 1 +X = 4.1910

2 CUBOID 3 1 +X = 4.2926

-X = -4.1910 +Y = 4.1910 -Y = -4.1910 +Z = 110.49 -Z = 34.290

-X = -4.2926 +Y = 4.2926 -Y = -4.2926 +Z = 110.49 -Z = 0.00000

UNIT 320 EXTERNAL TO LATTICE 32 -----

CENTER COLUMN OF THREE OPENINGS

1 ARRAY NUMBER 32 +X = 4.2926 -X = -4.2926 +Y = 13.589 -Y = -13.589 +Z = 110.49 -Z = 0.00000

2 CUBOID 5 1 +X = 5.0038 -X = -5.0038 +Y = 14.300 -Y = -14.300 +Z = 110.49 -Z = 0.00000

UNIT 321 EXTERNAL TO LATTICE 34 -----

LEFT OUTSIDE COLUMN OF TWO OPENINGS

1 ARRAY NUMBER 34 +X = 4.2926

2 CUBOID 5 1 +X = 4.2926

-X = -4.2926 +Y = 8.8900 -Y = -8.8900 +Z = 110.49 -Z = 0.00000

-X = -4.5974 +Y = 9.1948 -Y = -9.1948 +Z = 110.49 -Z = 0.00000

----- UNIT 322 EXTERNAL TO LATTICE 33 -----

RIGHT OUTSIDE COLUMN OF TWO OPENINGS

1 ARRAY NUMBER 33 +X = 4.2926

2 CUBOID 5 1 +X = 4.5974

-X = -4.2926 +Y = 8.8900 -Y = -8.8900 +Z = 110.49 -Z = 0.00000

-X = -4.2926 +Y = 9.1948 -Y = -9.1948 +Z = 110.49 -Z = 0.00000
7.

MEDIA BIAS
HUM ID

GEOMETRY DESCRIPTION FOR THOSE UNITS UTILIZED IN THIS PROBLEM
REGION

UNIT 330

MTR 7-ASSY BASKET

1 CYLINDER 3 1 RADIUS = 17.050

2

3

4

5

6

7

HOLE NUMBER

HOLE NUMBER

HOLE NUMBER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CYLINDER

CUBOID

10

11

12

5

6

5

7

5

8

1

1

1

1

1

1

AT X = 0.00000

AT X = -9.2974

AT X = 9.2974

RADIUS = 18.891

RADIUS = 33.496

RADIUS = 36.544

RADIUS = 49.244

RADIUS = 49.854

+X = 49.854

+Z = 110.49 -Z = 0.00000 CENTERLINE IS AT X = 0.00000

Y = 0.00000 Z = 0.00000 IS UNIT NUMBER 320

Y = 0.00000 Z = 0.00000 IS UNIT NUMBER 321

Y = 0.00000 Z = 0.00000 IS UNIT NUMBER 322

+Z = 110.49 -Z = -1.2700 CENTERLINE IS AT X = 0.00000

+Z = 110.49 -Z = -1.2700 CENTERLINE IS AT X = 0.00000

+Z = 110.49 -Z = -1.2700 CENTERLINE IS AT X = 0.00000

+Z = 110.49 -Z = -1.2700 CENTERLINE IS AT X = 0.00000

+Z = 110.49 -Z = -1.2700 CENTERLINE IS AT X = 0.00000

-X = -49.854 +Y = 49.854 -Y = -49.854 +Z = 110.49

Y = 0.00000

y=

y=

y=

y=

y=

0.00000

0.00000

0.00000

0.00000

0.00000

-1.2700

- UNIT ORIENTATION DESCRIPTION FOR ARRAY I

Z LAYER 1, X COLUMN 1 TO 5 LEFT TO RIGHT Y ROW 1 TO 5 BOTTOM TO TOP

11111

- UNIT ORIENTATION DESCRIPTION FOR ARRAY 2

Z LAYER 1, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 5 BOTTOM TO TOP

10

5
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Z LAYER

13

6

12

Z LAYER

15

6

14

Z LAYER

41
Z LAYER

42
Z LAYER

330
Z LAYER

230
Z LAYER

130
Z LAYER

20
Z LAYER

42
Z LAYER

40

Z LAYER

110

5

116

5

ill

Z LAYER

113

6

112

Z LAYER

115

UNIT ORIENTATION DESCRIPTION FOR ARRAY 3

1, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW I TO 3 BOTTOM TO TOP

- UNIT ORIENTATION DESCRIPTION FOR ARRAY 4

i, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 3 BOTTOM TO TOP

-- UNIT ORIENTATION DESCRIPTION FOR ARRAY

1, X COLUMN I TO 1 LEFT TO RIGHT Y ROW i TO 1

2, X COLUMN I TO 1 LEFT TO RIGHT Y ROW 1 TO 1

3, X COLUMN I TO 1 LEFT TO RIGHT Y ROW I TO 1

4, X COLUMN I TO I LEFT TO RIGHT Y ROW 1 TO 1

5, X COLUMN i TO I LEFT TO RIGHT Y ROW 1 TO 1

6, X COLUMN I TO I LEFT TO RIGHT Y ROW I TO 1

7, X COLUMN I TO 1 LEFT TO RIGHT Y ROW I TO 1

8, X COLUMN I TO I 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

i, X COLUMN I TO I LEFT TO RIGHT Y ROW 1 TO 5 BOTTOM TO TOP

- UNIT ORIENTATION DESCRIPTION FOR ARRAY 13

i, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW I TO 3 BOTTOM TO TOP

- UNIT ORIENTATION DESCRIPTION FOR ARRAY 14

1, X COLUMN I TO 1 LEFT TO RIGHT Y ROW I TO 3 BOTTOM TO TOP

- UNIT ORIENTATION DESCRIPTION FOR ARRAY 22

1, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 5 BOTTOM TO TOP

114

Z LAYER

210

216

5
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211 - -------- UNIT ORIENTATION DESCRIPTION FOR ARRAY 23

Z LAYER i, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 3 BOTTOM TO TOP

213

6

212

UNIT ORIENTATION DESCRIPTION FOR ARRAY 24

Z LAYER 1, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 3 BOTTOM TO TOP

215

214

Z LAYER

310

5

316

5

311

Z LAYER

313

6

312

UNIT ORIENTATION DESCRIPTION FOR ARRAY 32

1, X COLUMN 1 TO I LEFT TO RIGHT Y ROW 1 TO 5 BOTTOM TO TOP

UNIT ORIENTATION DESCRIPTION FOR ARRAY 33

1, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 3 BOTTOM TO TOP

UNIT ORIENTATION DESCRIPTION FOR ARRAY 34

Z LAYER 1, X COLUMN 1 TO 1 LEFT TO RIGHT Y ROW 1 TO 3 BOTTOM TO TOP

315

6

314
VOLUMES FOR THOSE UNITS UTILIZED IN

GEOMETRY
UNIT REGION R

1 1
2
3
4

5 1

6 1

10 1
2

11 1
2

12 1
2

13 1
2

14 1
2

15 1
2

16 1
2

SURROUNDING GEOMETRY

20 1

2

SURROUNDING GEOMETRY

21 1
2

SURROUNDING GEOMETRY

22 1
2

30 1

RREGION VOLUME

1 5.54974E+01 CM**3
2 2.65506E+00 CMN*3
3 1.63358E+01 CM**3
4 6.23440E+01 CM*-3

5 6.74629E+02 CM**3

6 5.78254E+02 CM**3

7 5.35365E+03 CM*3
8 2.79009E+03 CM**3

9 5.35365E+03 CM**3
10 2.79009E+03 CM**3

11 5.35365E+03 CM*3
12 2.79009E+03 CM*3

13 5.35365E+03 CM**3
14 2.79009E+03 CM**3

15 5.35365E+03 CM**3
16 2.79009E+03 CM*-3

17 5.35365E+03 CM**3
18 2.79009E+03 CM**3

19 5.35365E+03 CM**3

20 2.79009E+03 CM*3

VOLUMES - GEOMETRY REGION

21 2.57805E+04 CM**3
22 5.84413E+03 CM-3

VOLUMES - GEOMETRY REGION

23 1.66657E+04 CM**3
24 1.19757E+03 CM*3

VOLUMES - GEOMETRY REGION

25 1.68657E+04 CM*3
26 1.19757E+03 CM*3

27 3.31559E+04 CM**3

THIS PROBLEM
CUMULATIVE

VOLUME

5.54974E+01 CM**3
5.81525E+01 CM**3
7.44883E+01 CM**3
1.36832E-02 CM*3

6.74629E+02 CM-*3

5.78254E+02 CM**3

5.35365E+03 CM**3
8.14374E+03 CM*3

5.35365E+03 CM**3
8.14374E+03 CM**3

5.35365E+03 CM*3
8.14374E+03 CM**3

5.35365E+03 CM-*3
8.14374E+03 CM**3

5.35365E+03 CM**3
8.14374E+03 CM-3

5.35365E+03 CM**3
8.14374E+03 CM**3

5.35365E+03 CM**3
8.14374E+03 CM**3

21 IS AN ARRAY PLACEMENT BOUNDARY REGION

2.57805E+04 CMO*3

3.16246E+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

1.68657E+04 CM**3
1.80633E+04 CM**3

1.00907E+05 CM**3

C,
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2 28 2.43955E+04 CM*3
3 29 2.68637E+05 CM4**3
4 30 7.49551E+04 CM-*3
5 31 3.82534E+05 CM*3
6 32 2.12103E+04 CM-*3
7 33 2.38439E+05 CM**3

40 1 129 1.16526E+05 CM'*3
2 130 1.00639E+05 CM**3
3 131 5.93381E+04 CM**3

41 1 132 1.66245E+04 CM**3
2 133 9.31579E+04 CM**3
3 134 9.36980E+04 CM**3
4 135 5.55989E+04 CM**3

42 1 136 4.76297E+03 CM**3
2 137 1.30143E+03 CM*3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

70 1 138 4.99202E+06 CM*'3

80 1 139 5.51570E+06 CM**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

110 1 34 3.42081E+03 CM**3
2 35 2.97590E+02 CM**3
3 36 4.425342+03 C3*43

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

111 1 37 3.42081E+03 CM**3
2 38 2.97590E+02 CM-*3
3 39 4.42534E+03 CM**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

112 1 40 3.42081E+03 CM-*3
2 41 2.97590E+02 CM**3
3 42 4.42534E+03 CM**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

113 1 43 3.42081E+03 CM'3
2 44 2.97590E+02 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 VOLUMES - GEOMETRY REGION

115 1 49 3.42081E+03 CM**3
2 50 2.97590E+02 CM*"3
3 51 4.42534E+03 CM**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

116 1 52 3.42081E+03 CM*'3
2 53 2.97590E+02 CM-*3
3 54 4.42534E+03 CM*3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

120 1 55 2.57805E+04 CM**3
2 56 5.84413E+03 CM*3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

121 1 57 1.68657E+04 CM**3
2 58 1.19757E+03 CM**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

122 1 59 1.68657E+04 CM'3
2 60 1.19757E+03 CM-3

130 1 61 3.31559E004 CM
t

3
2 62 2.43955E+04 CM*3
3 63 2.68637E+05 CM**3
4 64 7.49551E+04 CM**3
5 65 3.82534E+05 CM**3
6 66 2.12103E+04 CM**3
7 67 2.38439E+05 CM**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION
210 1 68 3.42081E+03 CM*-3

2 69 2.97590E+02 CM**3
3 70 4.42534E+03 CM**3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

211 1 71 3.42081E+03 CM**3
2 72 2.97590E+02 CM**3
3 73 4.42534E+03 CM*'3

SURROUNDING GEOMETRY VOLUMES - GEOMETRY REGION

NAC International 6.6.11-33

1.25303E+05 CMý:3
3.93940E+05 CM:*3
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
2.03480E+05 CM**3
2.59079E+05 CM**3

4.76297E+03 CMO*3

6.06440E+03 CM**3

138 IS AN ARRAY PLACEMENT BOUNDARY REGION

4.99202E+06 CM**3

2.04918E+07 CM**3

34 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.42081E+03 CM**3
3.71840E+03 CM**3
8.14374E+03 CM*3

37 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.42081E+03 CM**3
3.71840E+03 CM**3
8.14374E+03 CM**3

40 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.42081E+03 CM**3
3.71840E+03 CM**3
8.14374E+03 CM**3

43 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.42081E+03 CM**3
3.71840E+03 CM**3
8.14374E+03 CM"*3

46 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.42081E+03 CM**3
3.71840E+03 CM**3
8.14374E+03 CM*43

49 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.42081E+03 CM*3
3.71840E+03 CM**3
8.14374E+03 CM*3

52 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.42081E+03 CM**3
3.71840E+03 CM-3
8.14374E+03 CM*3

55 IS AN ARRAY PLACEMENT BOUNDARY REGION

2.57805E+04 CM**3
3.16246E+04 CM*3

57 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.68657E+04 CM**3
1.80633E+04 CM*3

59 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.68657E+04 CM**3
1.80633E+04 CM**3
1.00907E+05 CM**3
1.25303E+05 CM*3
3.93940E+05 CM**3
4.68895E+05 CM*3
8.51429E+05 CM'3
8.72639E+05 CM**3
1.11108E+06 CM**3

68 IS AN ARRAY PLACEMENT BOUNDARY REGION
3.42081E+03 CM**3
3.71840E+03 CM**3
8.14374E+03 CM**3

71 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.42081E+03 CM**3
3.71840E+03 CM**3
8.14374E+03 CM**3

74 IS AN ARRAY PLACEMENT BOUNDARY REGION
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212 1 74
2 75
3 76

SURROUNDING GEOMETRY VOLUE

213 1 77
2 78
3 79

SURROUNDING GEOMETRY VOLUE

214 1 80
2 81
3 82

SURROUNDING GEOMETRY VOLES

215 1 83
2 84
3 85

SURROUNDING GEOMETRY VOLUE

216 1 86
2 87
3 88

SURROUNDING GEOMETRY VOLUE

220 1 89
2 90

SURROUNDING GEOMETRY VOLES

221 1 91
2 92

SURROUNDING GEOMETRY VOLUE

222 1 93
2 94

230 1 95
2 96
3 97
4 98
5 99
6 100
7 101

310 1 102
2 103

311 1 104
2 105

312 1 106
2 107

313 1 108
2 109

314 1 110
2 i1

315 1 112
2 113

316 1 114
2 115

SURROUNDING GEOMETRY VOLES

320 1 116
2 117

SURROUNDING GEOMETRY VOLES
321 1 118

2 119

SURROUNDING GEOMETRY VOLES
322 1 120

2 121

330 1 122
2 123
3 124
4 125
5 126
6 127
7 128

UNIT

1

3.42081E+03 CM**3 3.42081E+03 CM*3
2.97590E+02 CM-o3 3.71840E+03 CM**3
4.42534E+03 CM_*3 8.14374E+03 CM*3

MES - GEOMETRY REGION 77 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.42081E+03 CM**3 3.42081E+03 CM**3
2.97590E+02 CM**3 3.71840E+03 CM:*3
4.42534E+03 CM*3 8.14374E+03 CM*3

ES - GEOMETRY REGION 80 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.42081E+03 CM**3 3.42081E+03 CM**3
2.97590E+02 CM**3 3.71840E+03 CM**3
4.42534E+03 CM**3 8.14374E+03 CM**3

MES - GEOMETRY REGION 83 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.42081E+03 CM**3 3.42081E+03 CM*3
2.97590E+02 CM:*3 3.71840E+03 CM**3
4.42534E+03 CM'*3 8.14374E+03 cm**3

4ES - GEOMETRY REGION 86 IS AN ARRAY PLACEMENT BOUNDARY REGION

3.42081E+03 CM**3 3.42081E+03 CM**3
2.97590E+02 CM**3 3.71840E+03 CM*3
4.42534E+03 CM**3 8.14374E÷03 CM**3

MES - GEOMETRY REGION 89 IS AN ARRAY PLACEMENT BOUNDARY REGION

2.57805E+04 CM**3 2.57805E+04 CM**3
5.84413E+03 CM**3 3.16246E+04 CM**3

MES - GEOMETRY REGION 91 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.68657E+04 CM**3 1.68657E+04 CM**3
1.19757E+03 CM**3 1.80633E+04 CM**3

MES - GEOMETRY REGION 93 IS AN ARRAY PLACEMENT BOUNDARY REGION

1.68657E+04 CM**3 1.68657E+04 CM**3
1.19757E+03 CM**3 1.80633E+04 CM-*3

3.31559E+04 CM**3 1.00907E+05 CM**3
2.43955E+04 CM*3 1.25303E+05 CM*3
2.68637E.05 CM*3 3.93940E+05 CM**3
7.49551E+04 CM**3 4.68895E+05 CM**3
3.82534E+05 CMN3 8.51429E+05 CM**3
2.12103E+04 CM**3 8.72639E+05 CM**3
2.38439E+05 CM**3 1.11108E+06 CM*3

5.35365E+03 CM**3 5.35365E803 CM**3
2.79009E+03 CM**3 8.14374E+03 CM**3

5.35365E+03 CM*-3 5.35365E+03 CM**3
2.79009E+03 CM**3 8.14374E+03 CM**3

5.35365E+03 CM-3 5.35365E+03 CM**3
2.79009E+03 CM**3 8.14374E+03 CM**3

5.35365E+03 CM**3 5.35365E+03 CM**3
2.79009E+03 CM*3 8.14374E+03 CM**3

5.35365E+03 CM*3 5.35365E+03 CM**3
2.79009E+03 CM--3 8.14374E.03 CM**3

5.35365E+03 CM**3 5.35365E803 CM**3
2.79009E+03 CM-*3 8.14374E+03 CM**3

5.35365E+03 CM**3 5.35365E+03 CM**3

2.79009E+03 CM**3 8.14374E+03 CM**3

4ES - GEOMETRY REGION 116 IS AN ARRAY PLACEMENT BOUNDARY REGION

2.57805E+04 CM-3 2.57805E804 CM**3
5.84413E+03 CM**3 3.16246E+04 CM**3

4ES - GEOMETRY REGION 118 IS AN ARRAY PLACEMENT BOUNDARY REGION
1.68657E+04 CM**3 1.68657E+04 CM**3
1.19757E+03 CM**3 1.80633E+04 CM**3

4ES - GEOMETRY REGION 120 IS AN ARRAY PLACEMENT BOUNDARY REGION
1.68657E+04 CM**3 1.68657E+04 CM**3
1.19757E+03 CM*3 1,80633E+04 CM*3

3.31559E+04 CM**3 1.00907E+05 CM*3
2.43955E+04 CM'*3 1.25303E+05 CM**3
2.68637E+05 CM**3 3.93940E+05 CM**3
7.49551E+04 CM-*3 4.68895E+05 CM**3
3.82534E+05 CM**3 8.51429E+05 CM*3
2.12103E+04 CM**3 8.72639E+05 CM**3
2.38439E+05 CM**3 1.11108E+06 CM**3

USES REGION MIXTURE TOTAL VOLUME

1050 1 1 5.82723E+04 CM-3
2 9 2.78782E+03 CM**3
3 2 1.71526E+04 CM**3
4 3 6.54612E+04 CM**3

24 1 5 1.61911E+04 CM**3

K.

(.
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6 24 1

10 3 1
2

11 3 1

12 3 1
2

13 3 1

14 3 1

15 3 1
2

16 3 1

20 3 1
2

21 3 1

22 3 1

30 3 1
2
3
4
5
6
7

40 3 1
2
3

801 1

41 3 1

2
3
4

2

70 3 1

80 1 1

110 3 1
2
3

11 3 1
2
3

112 3 1
2
3

113 3 1
2
3

114 3 1
2
3

115 3 1
2
3

116 3 1
2
3

120 3 1

121 3 1

122 3 1

130 3 1
2
3
4
5
6
7

5 1.38781E+04 CMo'3

11 1.60610E+04 CM**3
3 8.37026E+03 CM**3

11 1.60610E+04 CM**3
3 8.37026E+03 CM**3

11 1.60610E+04 CM9*3
3 8.37026E+03 CM**3

11 1.60610E+04 cM-*3
3 8.37026E÷03 CM-*3

11 1.60610E+04 CM**3
3 8.37026E+03 CM-*3

11 1.60610E+04 CM*03
3 8.37026E+03 CM**3

11 1.60610E+04 CM**3
3 8.37026E+03 CM**3

7.73414E+04 CM**3
5 1.75324E+04 CM**3

5.05972E+04 CM**3
5 3.59271E+03 CM-3

5.05972E+04 CM**3
5 3.59271E+03 CM**3

3 9.94676E+04 CM**3
5 7.31865E+04 CM**3
6 8.05912E+05 CM**3
5 2.24865E+05 Cw*3
7 1.14760E+06 CM**3
5 6.36308E+04 CM**3
8 7.15318E+05 CM*N3

5 3.49579E+05 CM**3
8 3.01916E+05 CM**3
8 1.78014E÷05 CM**3

6 4.98735E+04 CMW3
5 2.79474E+05 CM**3
8 2.81094E+05 CM**3
8 1.66797E+05 CM**3

5 2.85778B+04 CM**3

8 7.80859E+03 CM**3

1.49761E+07 CM**3

8 5.51570E+06 CM**3

1.02624E+04 CM**3
2 8.92769E+02 CM**3
3 1.32760E+04 CM**3

1.02624E+04 CM**3
2 8.92769E+02 CM**3
3 1.32760E+04 CM**3

1.02624E+04 CM**3
2 8.92769E+02 CM**3
3 1.32760E+04 CM**3

1.02624E+04 CM**3
2 8.92769E+02 CM**3
3 1.32760E+04 CM**3

1.02624E÷04 CM**3
2 8.92769E+02 CM**3
3 1.32760E+04 CM**3

1.02624E+04 CM**3
2 8.92769E+02 CM'*3
3 1.32760E+04 CM**3

1.02624E+04 CM**3
2 8.92769E+02 CM**3
3 1.32760E+04 CM*3

7.73414E+04 Cm**3
5 1.75324E+04 Cm**3

5.05972E+04 CM**3
5 3.59271E+03 CM**3

5.05972E+04 CM**3
5 3.59271E+03 CM**3

3 9.94676E+04 CM**3
5 7.31865E+04 CM**3
6 8.05912E+05 CM**3
5 2.24865E+05 CM**3
7 1.14760E+06 CM**3
5 6.36308E+04 CM-*3
8 7.15318E+05 CM**3
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210 3 1 1.02624E+04 CM*3
2 2 8.92769E+02 CM**3
3 3 1.32760E+04 CM *3

211 3 1 1.02624E+04 CM-3
2 2 8.92769E+02 CM:*3
3 3 1.32760E+04 CM *3

212 3 1 1.02624E+04 CM**3
2 2 8.92769E+02 CM**3
3 1.32760E+04 CM**3

213 3 1 1.02624E+04 CM**3
2 2 8.92769E+02 CM**3
3 3 1.32760E+04 CM**3

214 3 1 1.02624E+04 CM**3
2 2 8.92769E+02 CM4*3
3 3 1.32760E+04 CM*3

215 3 1 1.02624E+04 CM**3
2 2 8.92769E+02 CM*3
3 3 1.32760E+04 CM**3

216 3 1 1.02624E+04 CM**3
2 2 8.92769E+02 CM**3
3 3 1.32760E+04 CM**3

220 3 1 7.73414E+04 CM**3
2 5 1.75324E+04 CM

t
*3

221 3 1 5.05972E+04 CM'*3
2 5 3.59271E+03 CM**3

222 3 1 5.05972E+04 CM**3
2 5 3.59271E+03 CM**3

230 3 1 3 9.94676E+04 CM**3
2 5 7.31865E+04 CM**3
3 6 8.05912E+05 CM**3
4 5 2.24865E+05 CM**3
5 7 1.14760E+06 CM**3
6 5 6.36308E+04 CM**3
7 8 7.15318E+05 CM**3

310 3 1 11 1.60610E+04 CM**3
2 3 8.37026E+03 CM"*3

311 3 1 11 1.60610E+04 CM**3
2 3 8.37026E+03 CM**3

312 3 1 11 1.60610E+04 CM**3

2 3 8.37026E+03 CM**3

313 3 1 11 1.60610E+04 CM"*3
2 3 8.37026E+03 CM*3

314 3 1 11 1.60610E+04 CM**3
2 3 8.37026E+03 CM'3

315 3 1 11 1.60610E+04 CM-3
2 3 8.37026E+03 CM**3

316 3 1 11 1.60610E+04 CM**3
2 3 8.37026E+03 CM**3

320 3 1 7.73414E+04 CMN*3
2 5 1.75324E+04 CM'3

321 3 1 5.05972E+04 CM**3

2 5 3.59271E+03 CM**3

322 3 1 5.05972E+04 CM**3
2 5 3.59271E+03 CM**3

330 3 1 3 9.94676E+04 CM**3
2 5 7.31865E+04 CM**3
3 6 8.05912E+05 CM**3
4 5 2.24865E+05 CM**3
5 7 1.14760E+06 CM**3
6 5 6.36308E+04 CM**3
7 8 7.15318E+05 CM**3

TOTAL MIXTURE VOLUMES
MIXTURE TOTAL VOLUME MASS(G)

1 5.82723E+04 CM**3 6.04865E+05
2 2.96514E+04 CM**3 1.94513E+05
3 7.66380E+05 CM**3 7.64978E-15
5 2.23330E+06 CM**3 1.76878E+07
6 3.27352E+06 CM**3 3.71348E+07
7 4.59040E+06 CM**3 4.58201E-14
8 9.31260E+06 CM**3 9.29557E-14
9 2.78782E+03 CM**3 2.78272E+03

11 2.24853E+05 CM**3 8.31762E+05

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 ........

........ 0.01283 MINUTES WERE USED PROCESSING DATA. ........
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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= 1.01000E+02 -X=-1.01000E+02 +Y= 1.01000E+02 -Y=-I.01000E+02 +Z= 5.02200E+02 -Z= 0.00000E+00

THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNED OFF

2.18000 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 2.18667 MINUTES.

GENERATION ELAPSED TIME AVERAGE AVG K-EFF MATRIX MATRIX K-EFF
GENERATION K-EFFECTIVE MINUTES K-EFFECTIVE DEVIATION K-EFFECTIVE DEVIATION

KENO MESSAGE NUMBER K5-132 WARNING.... ONLY 809 INDEPENDENT FISSION POINTS WERE GENERATED
1 7.20764E-01 2.19533E-00 1.O0000E+00 G.S0G00E+G0 0.00000E+00 0.GS000E+00

KENO MESSAGE NUMBER K5-132 WARNING.... ONLY 942 INDEPENDENT FISSION POINTS WERE GENERATED
2 8.23482E-01 2.19883E+00 1.SGOOOE+00 0.0G0GOE+00 0.00000E+00 S.0OSO0E+00

KENO MESSAGE NUMBER K5-132 WARNING .... ONLY 951 INDEPENDENT FISSION POINTS WERE GENERATED
3 8.55166E-01 2.20250E+00 8.55166E-01 0.GO00E+00 E.50000E+00 0.00000E+00
4 8.75370E-01 2.20617E+00 8.65268E-01 1.01020E-02 0.00000E+00 0.00000E+00

KENO MESSAGE NUMBER K5-132 WARNING .... ONLY 983 INDEPENDENT FISSION POINTS WERE GENERATED
5 8.34339E-01 2.21083E+00 8.54959E-01 1.18453E-02 S.00000E+00 0.50000E+00
6 8.47771E-01 2.21450E+00 8.53162E-01 8.56641E-03 0.50000E+00 S.00000E+00
7 8.45447E-01 2.21717E+00 8.51619E-01 6.81253E-03 0.00000E+00 0.00000E+00
8 8.70304E-01 2.22183E+00 8.54733E-01 6.37486E-03 0.50500E+00 0.00000E+00
9 8.45910E-01 2.22550E+00 8.53473E-01 5.53321E-03 0.50000E+00 0.05000E+00

10 8.40482E-01 2.22817E+00 8.51849E-01 5.05958E-03 S.SSSGSE+00 0.O0000E+00
11 8.87736E-01 2.23183E+00 8.55836E-01 5.98416E-03 0.0G000E+00 S.SS000E+00
12 8.51713E-01 2.23550E+00 8.55424E-01 5.36825E-03 0.00000E+00 SS .0000E+00
13 9.21948E-01 2.23917E+00 8.61472E-01 7.75578E-03 S.00000E+00 S.05000E+00
14 8.45112E-01 2.24283E+00 8.60108E-01 7.21009E-03 0.00000E+00 0.0000E+÷00
15 8.62149E-01 2.24650E+00 8.60265E-01 6.63417E-03 S.SSSSSE+00 0.00000E+00
16 8.53052E-01 2.24933E+00 8.59750E-01 6.16362E-03 S.GGSGGE+00 0.G0000E+00
17 8.67530E-01 2.25300E+00 8.60269E-01 5.76141E-03 S.00000E+00 G.00000E+00
18 8.56833E-01 2.25750E+00 8160054E-01 5.39358E-03 0.00000E+00 S.OSOSSE+00
19 8.87107E-01 2.26117E+00 8.61645E-01 5.31043E-03 S.OSOSSE+00 S.00000E+00
20 8.84104E-01 2.26483E+00 8.62893E-01 5.15985E-03 0.OOWE+00 0.00000E+00
21 9.03339E-01 2.26750E+00 8.65022E-01 5.32477E-03 0.00000E+00 S.00000E+00
22 8.55583E-01 2.27117E+00 8.64550E-01 5.07352E-03 S.SG0G0E+00 S.00000E+00
23 8.45629E-01 2.27483E+00 8.63649E-01 4.90926E-03 0.00000E+00 S.O0000E+00
24 8.56385E-01 2.27850E+00 8.63319E-01 4.69243E-03 0.00000E+00 0.OO00E+00
25 8.71259E-01 2.28217E+00 8.63664E-01 4.49704E-03 0.SSS00E+00 0.00000E+00
26 9.12685E-01 2.28583E+00 8.65706E-01 4.76551E-03 0.000E+00 0.SSSGGE÷00
27 8.43542E-01 2.28950E+00 8.64820E-01 4.65610E-03 0.00000E+00 0.SS00 SE+00
28 8.84859E-01 2.29317E+00 8.65591E-01 4.53935E-03 0.00000E+00 0.00000E+00
29 8.96228E-01 2.29600E+00 8.66725E-01 4.51297E-03 0.00000E+00 0.00000E+00
30 8.47332E-01 2.29967E+00 8.66033E-01 4.40362E-03 0.00000E+00 S.0000E+÷00
31 8.89415E-01 2.30417E+00 8.66839E-01 4.32488E-03 S.00000E+00 S.0000E+00
32 8.36875E-01 2.30700E+00 8.65840E-01 4.29595E-03 S.S0000E+00 0.SOSSGE+00
33 8.53170E-01 2.31150E+00 8.65431E-01 4.17512E-03 0.00000E+00 0.00000E+00
34 8.40621E-01 2.31433E+00 8.64656E-01 4.11622E-03 S.00000E+00 0.00000E+00
35 8.82549E-01 2.31800E+00 8.65198E-01 4.02621E-03 0.SSSSSE+00 S.00000E+00
36 8.36297E-01 2.32150E+00 8.64348E-01 3.99742E-03 0.OGSS0E+00 S.00000E+00
37 9.41271E-01 2.32517E+00 8.66546E-01 4.46056E-03 0.00000E+00 S.O0000E+00
38 8.54531E-01 2.32883E+00 8.66212E-01 4.34772E-03 S.00000E+00 0.S0000E+00
39 8.79939E-01 2.33250E+00 8.66583E-01 4.24482E-03 S.00000E+00 S.00000E+00
40 8.51472E-01 2.33617E+00 8.66186E-01 4.15070E-03 0.SSS00E+00 0.00000E+00
41 8.91896E-01 2.33983E+00 8.66845E-01 4.09627E-03 0.00SG0E+00 S.0000ES00
42 9.07719E-01 2.34350E+00 8.67867E-01 4.12124E-03 S.0G000E+00 0.00000E+00
43 8.88803E-01 2.34717E+00 8.68377E-01 4.05177E-03 S.00000E+00 0.000W0E+00
44 8.97750E-01 2.35083E+00 8.69077E-01 4.01549E-03 0.00000E+00 0.00000E+00
45 8.85392E-01 2.35450E+00 8.69456E-01 3.93931E-03 S.OS000E+00 S.00000E+00
46 8.68511E-01 2.35733E+00 8.69435E-01 3.84880E-03 0.00000E+00 0.00000E+00
47 8.36269E-01 2.36100E+00 8.68698E-01 3.83381E-03 0.OSO0E+00 0.SS0000E÷00
48 8.64056E-01 2.36467E+00 8.68597E-01 3.75090E-03 S.S0000E+00 0.O0000E+00
49 8.78176E-01 2.36833E400 8.68801E-01 3.67588E-03 0.00000E+00 0.00000E+00
50 8.51390E-01 2.37200E+00 8.68438E-01 3.61672E-03 0.00000E+00 0.00000E+00
51 8.93813E-01 2.37650E+00 8.68956E-01 3.57979E-03 0.00000E+00 S.SSSSSE+00
52 8.59953E-01 2.38117E+00 8.68776E-01 3.51209E-03 S.00000E+00 S.00000E+00
53 8.79682E-01 2.38467E÷00 8.68990E-01 3.44917E-03 S.00G00E+00 0.00000E+00
54 8.78173E-01 2.38933E+00 8.69166E-01 3.38680E-03 S.SG000E+00 0.00000E+00
55 8.79294E-01 2.39300E+00 8.69357E-01 3.32777E-03 S.00000E+00 0.OSSSSE+00
56 8.87232E-01 2.39750E+00 8.69688E-01 3.28230E-03 S.SSSSSE÷00 0.OSOOSE+00
57 8.98351E-01 2.40217E+00 8.70209W-01 3.26394E-03 S.00000E+00 0.00OS0E+00
58 9.00600E-01 2.40667E+00 8.70752E-01 3.25074E-03 0.OOSSSE+00 0.00000E+00
59 8.46073E-01 2.41033E+00 8.70319E-01 3.22242E-03 0.00000E+00 0.00000E+00
60 8.74956E-01 2.41400ES00 8.70399E-01 3.16739E-03 S.SS000E+00 0.00000E+00
61 8.72670E-01 2.41767E+00 8.70438E-01 3.11348E-03 S.00000E+00 0.00000E+00
62 8.67262E-01 2.42133E+00 8.70385E-01 3.06160E-03 0.SSSSSE+00 0.00000E+00
63 9.12934E-01 2.42500E+00 8.71082E-01 3.09074E-03 0.00000E+00 0.00000E+00
64 8.30858E-01 2.42867E+00 8.70433E-01 3.10892E-03 S.SSSSSE+00 S.0000E+00
65 8.70281E-01 2.43233E+00 8.70431E-01 3.05918E-03 S.00000E÷00 S.00000E+00
66 8.64499E-01 2.43600E+00 8.70338E-01 3.01243E-03 S.00000E+00 0.SOS00E+00
67 8.83555E-01 2.43967E+00 8.70542E-01 2.97268E-03 S.S0000E+00 0.SS00SE+00
68 8.73341E-01 2.44333E+00 8.70584E-01 2.92760E-03 0.00000E+00 0.SSSS0E+00
69 8.56942E-01 2.44700E+00 8.70380E-01 2.89075E-03 0.S0000E+00 0.S0000E+00
70 8.51362E-01 2.44967E+00 8.70101E-01 2.86163E-03 0.00000E+00 0.00000E+00
71 8.44781E-01 2.45433E+00 8.69734E-01 2.84362E-03 S.SSS0SE+00 0.SSSSSE+00
72 8.59084E-01 2.45800E+00 8.69582E-01 2.80683E-03 0.00000E+00 0.00000E+00
73 9.18005E-01 2.46167E+00 8.70264E-01 2.84983E-03 0.00000E+00 0.00000E+00

761 8.61197E-01 4.95717E÷00 8.69380E-01 8.25227E-04 S.SSSSSE+00 0.00000E+00
762 8.92065E-01 4.96083E+00 8.69410E-01 8.24681E-04 S.00000E+00 0.SSSOSE+00
763 8.50692E-01 4.96433E+00 8.69385E-01 8.23964E-04 S.OSSSOE+00 0.SSSS0E+00
764 8.85868E-01 4.96717E+00 8.69407E-01 8.23166E-04 S.00000E+00 0.0000.E÷00
765 8.42081E-01 4.97083E+00 8.69371E-01 8.22866E-04 0.0O000E+00 0.00000E+00
766 8.58689E-01 4.97450E+00 8.69357E-01 8.21907E-04 0.SSSSSE+00 S.00000E+00
767 9.05490E-01 4.97817E+00 8.69404E-01 8.22190E-04 S.SSSSSE+00 0.00000E+00
768 8.64580E-01 4.98267E+00 8.69398E-01 8.21140E-04 S.SOS00E+00 S.00000E+00
769 8.68360E-01 4.98550E÷00 8.69396E-01 8.20070E-04 0.00000E+00 0.00000E+00
770 8.65633E-01 4.98917E+00 8.69392E-01 8.19016E-04 S.00000E+00 0.OSOS0E+00
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771 8.65426E-01 4.99283E+00 8.69386E-01 8.17967E-04 0.00000E+00 0.000008+00
772 8.73557E-01 4.99650E+00 8.69392E-01 8.16922E-04 0.00000E+00 0.00000E+00
773 8.85453E-01 4.99917E+00 8.69413E-01 8.16127E-04 0.00000E+00 0.00000E+00
774 8.40495E-01 5.00283E+00 8.69375E-01 8.15930E-04 0.00000E+00 0.OOOOOE+00
775 9.19942E-01 5.00650E+00 8.69441E-01 8.17495E-04 0.00000E+00 0.00000E+00
776 8.19185E-01 5.01017E+00 8.69376E-01 8.19016E-04 0.OOOOOE+00 0.00000E+00
777 8.72182E-01 5.01383E+00 8.69379E-01 8.17966E-04 0.00000E+00 0.00000E+00
778 8.94099E-01 5.01667E+00 8.69411E-01 8.17532E-04 0.00000E+00 0.00000E+00
779 8.76642E-01 5.02033E+00 8.69420E-01 8.16533E-04 0.OOOOOE+00 0.00000E+00
780 8.80966E-01 5.02483E+00 8.69435E-01 8.15617E-04 0.00000E+00 0.00000E+00
781 8.74986E-01 5.02850E+00 8.69442E-01 8.14601E-04 0.00000E+00 0.00000E+00
782 9.05142E-01 5.03217E+00 8.69488E-01 8.14842E-04 0.00000E+00 0.00000E+00
783 8.82577E-01 5.03583E+00 8.69505E-01 8.13971E-04 0.00000E+00 0.00000E+00
784 9.01262E-01 5.03950E+00 8.69546E-01 8.13943E-04 0.00000E+00 0.00000E+00
785 8.39892E-01 5.04217E+00 8.69508E-01 8.13784E-04 0.00000E+00 0.00000E+00
786 8.25676E-01 5.04583E+00 8.69452E-01 8.14666E-04 0.00000E+00 0.00000E+00
787 8.74663E-01 5.04950E+00 8.69458E-01 8.13655E-04 0.00000E+00 0.00000E+00
788 8.53603E-01 5.05317E+00 8.69438E-01 8.12870E-04 0.00000E+00 0.00000E+00
789 8.95869E-01 5.05683E+00 8.69472E-01 8.12530E-04 0.00000E+00 0.00000+E00
790 8.54885E-01 5.06050E+00 8.69453E-01 8.11710E-04 0.00000E+00 0.00000E+00
791 9.17470E-01 5.06417E+00 8.69514E-01 8.12961E-04 0.00000E+00 0.00000E+00
792 9.05597E-01 5.06783E+00 8.69560E-01 8.13215E-04 0.00000E+00 0.00000E+00
793 8.71160E-01 5.07150E+00 8.69562E-01 8.12189E-04 0.00000E+00 0.00000E+00
794 8.92208E-01 5.07517E+00 8.69591E-01 8.11667E-04 0.00000E+00 0.00000E+00
795 8.83034E-01 5.07883E+00 8.69607E-01 8.10820E-04 0.00000E+00 0.00000E+00
796 8.68376E-01 5.08250E+00 8.69606E-01 8.09800E-04 0.00000E+00 0.00000E+00
797 8.56340E-01 5.08617E+00 8.69589E-01 8.08952E-04 0.00000E+00 0.00000E+00
798 8.99654E-01 5.08983E+00 8.69627E-01 8.08818E-04 0.00000E+00 0.00000E+00
799 8.46349E-01 5.09350E+00 8.69598E-01 8.08330E-04 0.00000E+00 0.00000E+00
800 9.03032E-01 5.09717E+00 8.69640E-01 8.08403E-04 0.00000E+00 0.00000E+00
801 8.43871E-01 5.10083E+00 8.69607E-01 8.08035E-04 0.00000E+00 0.00000E+00
802 8.52464E-01 5.10450E+00 8.69586E-01 8.07308E-04 0.00000E+00 0.00000+E00
803 8.76863E-01 5.10817E+00 8.69595E-01 8.06351E-04 0.00000E+00 0.00000E+00

KENO MESSAGE NUMBER K5-123 EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.

LIFETIME = 2.24743E-04 + OR - 9.75418E-07 GENERATION TIME = 1.91383E-05 + OR - 3.66801E-08
NO BAR = 2.43406E+00 + 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 + OR - 6.83592E-04

C,

NO. OF INITIAL
GENERATIONS

SKIPPED

3

4

5

6

7

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 95 PER CENT 99 PER CENT NUMBER OF
K-EFFECTIVE DEVIATION CONFIDENCE INTERVAL CONFIDENCE INTERVAL CONFIDENCE INTERVAL HISTORIES

0.86961 + OR - 0.00081 0.86881 TO 0.87042 0.86800 TO 0.87123 0.86719 TO 0.87203 800000

0.86961 + OR - 0.00081 0.86880 TO 0.87041 0.86799 TO 0.87122 0.86718 TO 0.87203 799000

0.86965 + OR - 0.00081 0.86884 TO 0.87046 0.86803 TO 0.87127 0.86723 TO 0.87207 798000

0.86968 + OR - 0.00081 0.86887 TO 0.87049 0.86806 TO 0.87129 0.86725 TO 0.87210 797000

0.86971 + OR - 0.00081 0.86890-TO 0.87052 0.86809 TO 0.87133 0.86728 TO 0.87213 796000

0.86971 + OR - 0.00081 0.86890 TO 0.87052 0.86809 TO 0.87133 0.86728 TO 0.87214 795000

0.86974 + OR - 0.00081 0.86893 TO 0.87055 0.86812 TO 0.87136 0.86731 TO 0.87217 794000

0.86977 + OR - 0.00081 0.86896 TO 0.87058 0.86815 TO 0.87140 0.86734 TO 0.87221 793000

0.86975 + OR - 0.00081 0.86894 TO 0.87056 0.86813 TO 0.87137 0.86732 TO 0.87219 792000
0.86977 + OR - 0.00081 0.86896 TO 0.87059 0.86815 TO 0.87140 0.86734 TO 0.87221 791000

0.86977 + OR - 0.00081 0.86896 TO 0.87059 0.86815 TO 0.87140 0.86733 TO 0.87221 786000

0.86972 + OR - 0.00082 0.86891 TO 0.87054 0.86809 TO 0.87136 0.86727 TO 0.87217 781000

0.86975 + OR - 0.00082 0.86893 TO 0.87057 0.86811 TO 0.87139 0.86729 TO 0.87220 776000

0.86974 + OR - 0.00082 0.86892 TO 0.87056 0.86810 TO 0.87138 0.86728 TO 0.87220 771000

0.86973 + OR - 0.00082 0.86892 TO 0.87055 0.86810 TO 0.87137 0.86728 TO 0.87219 766000

0.86969 + OR - 0.00082 0.86886 TO 0.87051 0.86804 TO 0.87133 0.86722 TO 0.87215 761000

0.86965 + OR - 0.00082 0.86882 TO 0.87047 0.86800 TO 0.87130 0.86718 TO 0.87212 756000

0.86965 + OR - 0.00083 0.86882 TO 0.87048 0.86799 TO 0.87131 0.86716 TO 0.87213 751000

0.86955 + OR - 0.00083 0.86872 TO 0.87038 0.86789 TO 0.87121 0.86705 TO 0.87205 746000

0.86953 + OR - 0.00084 0.86869 TO 0.87037 0.86786 TO 0.87120 0.86702 TO 0.87204 741000

0.86951 + OR - 0.00084 0.86867 TO 0.87035 0.86784 TO 0.87119 0.86700 TO 0.87203 736000

0.86960 + OR - 0.00084 0.86875 TO 0.87044 0.86791 TO 0.87128 0.86707 TO 0.87212 731000

0.86949 + OR - 0.00084 0.86865 TO 0.87034 0.86781 TO 0.87118 0.86696 TO 0.87203 726000

0.86956 + OR - 0.00085 0.86872 TO 0.87041 0.86787 TO 0.87126 0.86702 TO 0.87211 721000

0.86943 + OR - 0.00085 .0.86858 TO 0.87028 0.86773 TO 0.87113 0.86688 TO 0.87198 716000

0.86950 + OR - 0.00085 0.86864 TO 0.87035 0.86779 TO 0.87120 0.86694 TO 0.87206 711000

NO. OF INITIAL
GENERATIONS AVERAGE 67 PER CENT 95 PER CENT 99 PER CENT NUMBER OF

SKIPPED K-EFFECTIVE DEVIATION CONFIDENCE INTERVAL CONFIDENCE INTERVAL CONFIDENCE INTERVAL HISTORIES

97 0.86934 + OR - 0.00085 0.86849 TO 0.87020 0.86764 TO 0.87105 0.86678 TO 0.87190 706000 I,
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102

107

112

117

122

127

132

137

142

147

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

767

NO. OF INITIAL
GENERATIONS

SKIPPED

772

777

782

787

792

797

0.86937

0.86937

0.86945

0.86951

0.86945

0.86944

0.86937

0.86933

0.86927

0.86923

0.87123

0.87152

0.87096

0.87098

0.87127

0.87187

0.87189

0.87221

0.87159

0,87202

0.87282

0.87318

0.87338

0.87352

0.87273

0.87386

0.87397

0.87331

0.87344
0.87254

0.87197

0.87207

0.87366

0.87403

0.87303

0.87365

AVERAGE

K-EFFECTIV

0.87464

0.87603

0.87356

0.87630

0.87212

0.87037

+ OR - 0.00086

" OR - 0.00086

+ OR - 0.00087

+ OR - 0.00087

+ OR - 0.00087

+ OR - 0.00088

+ OR - 0.00088

" OR - 0.00089

+ OR - 0.00089

+ OR - 0.00090

+ OR - 0.00178

" OR - 0.00181

+ OR - 0.00185

+ OR - 0.00190

+ OR - 0.00193

" OR - 0.00197

+ OR - 0.00198

" OR - 0.00205

+ OR - 0.00202

" OR - 0.00206

+ OR - 0.00212

+ OR - 0.00219

" OR - 0.00226

+ OR - 0.00235

" OR - 0.00243

" OR - 0.00242

" OR - 0.00254

" OR - 0.00267

" OR - 0.00281
" OR - 0.00281

+ OR - 0.00302

" OR - 0.00326

" OR - 0.00342

" OR - 0.00369

"OR - 0.00381

+ OR - 0.00408

E DEVIATION

" OR - 0.00471

+ OR - 0.00467

" OR - 0.00554

" OR - 0.00594

" OR - 0.00630

" OR - 0.01090

0.86851 TO 0.87023

0.86851 TO 0.87024

0.86859 TO 0.87032

0.86864 TO 0.87038

0.86857 TO 0.87032

0.86856 TO 0.87031

0.86849 TO 0.87025

0.86844 TO 0.87021

0.86838 TO 0.87016

0.86834 TO 0.87013

0.86945 TO 0.87300

0.86970 TO 0.87333

0.86910 TO 0.87281

0.86909 TO 0.87288

0.86934 TO 0.87321

0.86990 TO 0.87384

0.86991 TO 0.87388

0.87017 TO 0.87426

0.86957 TO 0.87360

0.86996 TO 0.87408

0.87071 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

0.87064 TO 0.87598

0.87063 TO 0.87626
0.86973 TO 0.87534

0.86895 TO 0.87499

0.86880 TO 0.87533

0.87024 TO 0.87708

0.87034 TO 0.87772

0.86922 TO 0.87684

0.86958 TO 0.87773

67 PER CENT

CONFIDENCE INTERVAL

0,86993 TO 0.87936

0.87135 TO 0.88070

0.86803 TO 0.87910

0.87036 TO 0.88224

0.86582 TO 0.87843

0.85947 TO 0.88128

0.86766 TO 0.87109

0.86765 TO 0.87110

0.86772 TO 0.87119

0.86777 TO 0.87125

0.86770 TO 0.87119

0.86768 TO 0.87119

0.86761 TO 0.87114

0.86755 TO 0.87110

0.86749 TO 0.87105

0.86744 TO 0.87103

0.86768 TO 0.87478

0.86789 TO 0.87514

0.86725 TO 0.87466

0.86719 TO 0.87478

0.86741 TO 0.87514

0.86793 TO 0.87581

0.86792 TO 0.87586

0.86812 TO 0.87631

0.86755 TO 0.87562

0.86790 TO 0.87614

0.86859 TO 0.87706

0.86881 TO 0.87755

0.86886 TO 0.87790

0.86882 TO 0.87821

0.86787 TO 0.87760

0.86902 TO 0.87870

0.86889 TO 0.87905

0.86796 TO 0.87866

0.86781 TO 0.87907
0.86693 TO 0.87815

0.86593 TO 0.87801

0.86554.TO 0.87859

0.86682 TO 0.88050

0.86665 TO 0.88141

0.86541 TO 0.88066

0.86550 TO 0.88181

95 PER CENT

CONFIDENCE INTERVAL

0.86522 TO 0.88407

0.86668 TO 0.88537

0.86249 TO 0.88464

0.86441 TO 0.88818

0.85952 TO 0.88473

0.84857 TO 0.89218

0.86680 TO 0.87195

0.86678 TO 0.87196

0.86685 TO 0.87206

0.86689 TO 0.87212

0.86682 TO 0.87207

0.86680 TO 0.87207

0.86673 TO 0.87202

0.86666 TO 0.87199

0.86659 TO 0.87194

0.86655 TO 0.87192

0.86590 TO 0.87656

0.86607 TO 0.87696

0.86540 TO 0.87652

0.86529 TO 0.87668

0.86548 TO 0.87707

0.86596 TO 0.87779

0.86594 TO 0.87784

0.86608 TO 0.87835

0.86554 TO 0.87763

0.86584 TO 0.87821

0.86647 TO 0.87918

0.86662 TO 0.87974

0.86659 TO 0.88016

0.86648 TO 0.88056

0.86544 TO 0.88003

0.86660 TO 0.88112

0.86635 TO 0.88158

0.86529 TO 0.88133

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

0.86297 TO 0.88510

0.86160 TO 0.88447

0.86142 TO 0.88588

99 PER CENT

CONFIDENCE INTERVAL

0.86050 TO 0.88878

0.86201 TO 0.89005

0.85696 TO 0.89017

0.85847 TO 0.89412

0.85321 TO 0.89103

0.83766 TO 0.90308

701000

696000

691000

686000

681000

676000

671000

666000

661000

656000

161000

156000

151000

146000

141000

136000

131000

126000

121000

116000

111000

106000

101000

96000

91000

86000

81000

76000

71000
66000

61000

56000

51000

46000

41000

36000

NUMBER OF

HISTORIES

31000

26000

21000

16000

11000

6000

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RUN.
THE LINE REPRESENTS K-EFF = 0.8696 + OR - 0.0008 WHICH OCCURS FOR 803 GENERATIONS RUN.

0.8507 0.8631 0.8754

- ------------- I----------- ------------------------ I---------------------------------
5 I

I I
I *I

I I
I *I

10 + I *I
SI I

I *I
I I
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120 +
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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 • I
• I

I I

I I

I * I

S* 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
I * I
I - I
I * I
I *' I

I 'I
II * I

I * I

I* II* I

I* I
I *I

I* I
I* I
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760

765+

770+

775+

780+

785+

790+

795+

800+

1* I
fl I
I~ I
I~ I
I- I
1* I
1* I
fl I
1 I
0* I
I~ I
1 I
I~ I
I~ I
2* I
I *1
I' I
I~ I
I~ I
I, I
I' I
I ~I
I *1
I *1
I *1
I *0
I *I
I *1
1*11
I ~I
I ~I
I 1
I *1
I *I
I ~I
I 'I
I *1
I *1
1*1
I *I
I-I
I *I
I *I
I *I

/

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION SKIPPED.
TEE LINE REPRESENTS K-EFF = 0.8696 ÷ OR - 0.0008 WiEIG OCCURS FOR 3 GENERATIONS SKIPPED.

0.8577 0.8680 0.8782

5+ 1*1
"I-I

1*1
I*I
1*I

10 + I*I
I*1
1*I

I*1
15+ I'I

I'I
I'I
I*1
I*I

20 + I*1
I1*I

I*I

1*1

I*I
I*1
I*1

30 + 1*
1*1

I*I
1*I
1*5

35 + 1*1

1*I
I* I

I*I
40 + I*1

I*I
1*1

I'I

45 + I*1
I*1
1*I
I.I
I*I

50+ 1*1

~0
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SKIPPING 3 GENERATIONS

GROUP FISSION UNIT
FRACTION

1 0.0036
2 0.0149
3 0.0171
4 0.0075
5 0.0032

6
7
8
9

10

11
12
13
14
15

16
17
18
19

20

21
22
23
24
25

0.0037
0.0042
0.0042
0.0056
0.0121

0.0243
0.0311
0.0284
0.0218
0.0043

0.0029
0.0045
0.0061
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-03

3.25030E-03
3.63493E-03
3.67098E-03
4.87620E-03
1.04961E-02

2.10948E-02
2.70160E-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
1.31646E-01

PERCENT
DEVIATION

1.0708
0.3253
0.2519
0.2913
0.2354

0.2309
0.2597
0.2411
0.2244
0.2204

0.1815
0.1737
0.1721
0.1629
0.2554

0.3287
0.4239
0.4146
0.3296

0.2043

0.3200
0.2289
0.1555
0.1480
0.1596

ABSORPTIONS

2.07689E-03
7.41767E-03
6.55451E-03
3.24606E-03
2.80208E-03

5.61286E-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

0.9611
0.2988
0.2380
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

LEAKAGE

o.OOC0E+00
0.00000E+00
0.00000EC00
0.00000E+00
C.m00000E+00

0.00000E+00
o.00000E+00
0.CO000E+00
0.00000.E00
C.00000E+00

0.OCOO0E+00
0.0O000E+00
C.0OOOE±00
0.00000E+00
0.00000E+00

C.00000E+00
0.0O000E+00
0.0O000E+00
O.00000E+00

0.O0OCOE+00

C.00000E+00
O.00000E+00
0.0O000E+00
0.0000OE+00
C.OOCO0E+00

PERCENT
DEVIATION

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

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 0.00000E+00 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
RANDOM NUMBER= 74DA6F694404

1.6990E-01 + OR - 0.0003

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
0.8151 TO 0.8187
0.8187 TO 0.8224
0.8224 TO 0.8261
0.8261 TO 0,8298
0.8298 TO 0,8334
0.8334 TO 0.8371
0.8371 TO 0.8408
0.8408 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
0.8665 TO 0,8702
0.8702 TO 0,8739
0.8739 TO 0.8775
0.8775 TO 0,8812
0.8812 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
0.8151 TO 0.8187
0.8187 TO 0.8224
0.8224 TO 0.8261
0.8261 TO 0.8298
0.8298 TO 0.8334
0.8334 TO 0.8371
0.8371 TO 0.8408

FREQUENCY FOR GENERATIONS 4 TO 803

FREQUENCY FOR GENERATIONS 204 TO 803
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0.8408 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
0.8665 TO 0.8702
0.8702 TO 0.8739
0.8739 TO 0.8775
0.8775 TO 0.8812
0.8812 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
0.8151 TO 0.8187
0.8187 TO 0.8224
0.8224 TO 0.8261
0.8261 TO 0.8298
0.8298 TO 0.8334
0.8334 TO 0.8371
0.8371 TO 0.8408
0.8408 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
0.8665 TO 0.8702
0.8702 TO 0.8739
0.8739 TO 0.8775
0.8775 TO 0.8812
0.8812 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
0.8151 TO 0.8187
0.8187 TO 0.8224
0.8224 TO 0.8261
0.8261 TO 0.8298
0.8298 TO 0.8334
0.8334 TO 0.8371
0.8371 TO 0.8406
0.8408 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
0.8665 TO 0.6702
0.8702 TO 0.8739
0.8739 TO 0.8775
0.8775 TO 0.8812
0.8812 TO 0.8849
0.8849 TO 0.8886
0.8886 TO 0.8922
0.8922 TO 0.8959

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

FREQUENCY FOR GENERATIONS 404 TO 803

('0

FREQUENCY FOR GENERATIONS 604 TO 803

14
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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

CONGRATULATIONS! YOU HAVE SUCCESSFULLY TRAVERSED THE PERILOUS PATH THROUGH KENO V IN 5.10900 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 AND INPUT RECORD ( SCALE DRIVER - 95/03/29 - 09:06:37 )

MODULE CSAS25 WILL BE CALLED
LWT W/ HIFAR Mark III Fuel, Accident, Radial - In, Axial - Alternating

Basket Configuration
Fuel Tube Thick Win Fuel Tube OD - W
Fuel Tube eight - Min Fuel Base Plate - in

Fuel Plate Configuration Fuel Plate Thickness - Win Fuel Plate Clad Thicknes
Active Fuel Length - Win Fuel Element Height - Nominal
Plate Location - Mi/ Ratio - Max

Material Description
U235 Fuel Mass - Max Uranium Weight Fraction - Max

27GROUPNDF4 LATTICECELL
'Material Description for LWT Analysis - DIDO HIFAR Mark III Fuel
URANIUM 1 DEN=0.4084 1.0 293.0 92235 85.0 92238 15.0 END
AL, 1 DEN=O .2957 1LO 293.9 END
AL 2 1.00 293.0 END
H20 3 DEN=0.9998 1.00 293.0 END
ARH2MLC 0.9437 3 0 1 0

6A01C2 2 1001 6 8016 2
4 0.5840 END

H20 4 0.4160 293.0 END
HB 5 1.00 293.0 END
00304 6 1.00 293.0 END
AL 7 1.00 293.0 END
SS304 8 1.00 293.0 END
H20 9 DEN1.000l 1.00 293.0 END
END CODM
SYMMSLABCELL 0.6342 0.1039 1 3 .0.1239 2 END

READ PARAM TBA=5 TME=90 RUN=YES PLT=NO
GEN=1203 NPG=I000 END PARAM

READ START XSM=-16.85 XSP=16.85 YSM=16.85 YSF=-16.85
ZSM=26.T 7 ZS==472.14 END START

READ G7OD
UNIT 1
CUMN'Fueled Annular Sections TubeI
'Aluminum inner
CYLINDER 3 1 2.9100 59.0750 0.0000
CYLINDER 2 1 2.911 59.0750 0.0000
'Fuel Annulus 1
CYLINDER 3 1 3.0994 59.0790 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 59.0750 0.0000
'Fuel Annulus 2
CYLINDER 3 1 3.9218 59.0750 0.0000
CYLINDER 2 1 3L9318 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 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 2
COM='Axial Clad Sections Tube 1
'Aluminum 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 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 4.8681 0.0005 0.0000
'Aluminum Outer
CYLINDER 3 1 5.0700 0.0005 0.0000
CYLINDER 2 1 5.0799 0.0005 0.0000
UNIT 3
COM='Fuel Element Tube 1
CYLINDER 3 1 5.0800 59.0763 0.0000
HOLE 2 0.0000 0.0000 0.0000
HOLE 1 0.0000 0.0000 0.0006
HOLE 2 0.0000 0.0000 59.0757
UNIT 4
COM='Basket Fuel Tube - Fuel Down Radial Shifted toward 0 Degrees'
CYLINDER 3 1 5.2578 73.0249 0.0000
HOLE 3 0.0000 0.0000 0.0000
CYLINDER 6 1 5.57510 73.0249 0.0000
UNIT 5
COM='Basket Fuel Tube - Fuel Up Radial Shifted toward 0 Degrees'
CYLINDER 3 1 5.2578 73.0249 0.0000
HOLE 3 0.0000 0.0000 13.9484
CYLINDER 6 1 5.57510 73.0249 0.0000
UNIT 6
COM='Fueled Annular Sections Tube 2
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'Aluminum Inner
CYLINDER 3 1 2.9100 59.0750 0.000C
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 0.000(
CYLINDER 1 1 3.2133 59.0750 0.000(
CYLINDER 2 1 3.2233 59.0750 0.000C
'Fuel Annulus 2
CYLINDER 3 1 3.9218 59.0750 0.000C
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 0.000C
'Fuel Annulus 3
CYLINDER 3 1 4.7442 59.0750 0.000(
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 0.000C
CYLINDER 2 1 5.0799 59.0750 0.0000
UNIT 7
COM='Axial Clad Sections Tube 2
'Aluminum 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 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 4.8681 0.0005 0.0000
'Aluminum Outer

CYLINDER 3 1 5.0700 0.0005 0.0000
CYLINDER 2 1 5.0799 0.0005 0.0000
UNIT 8
COM='PFuel Element Tube 2'
CYLINDER 3 1 5.0800 59.0763 0.000(
HOLE 7 0.0000 0.0000 0.0000
HOLE 6 0.0000 0.0000 0.0006
HOLE 7 0.0000 0.0000 59.0757
UNIT 9
COM='Basket Fuel Tube - Fuel Down
CYLINDER 3 1 5.2578 73.0249 0.000(
HOLE 8 -0.1777 0.0000 0.0000
CYLINDER 6 1 5.57510 73.0249 0.00(
UNIT 10
COM-'Basket Fuel Tube - Fuel Up
CYLINDER 3 1 5.2578 73.0249 0.0001
HOLE 8 -0.1777 0.0000 13.9484
CYLINDER 6 1 5.57510 73.0249 0.001
UNIT 11
COM='Fueled Annular Sections Tubc
'Aluminum Inner

CYLINDER 3 1 2.9100 59.0750 0.0001
CYLINDER 2 1 2.911 59.0750 0.0000
'Fuel Annulus 1
CYLINDER 3 1 3.0994 59.0750 0.0001
CYLINDER 2 1 3.1094 59.0750 0.0001
CYLINDER 1 1 3.2133 59.0750 0.0001
CYLINDER 2 1 3.2233 59.0750 0.0001
'Fuel Annulus 2
CYLINDER 3 1 3.9218 59.0750 0.0001
CYLINDER 2 1 3.9318 59.0750 0.0001
CYLINDER 1 1 4.0357 59.0750 0.0001
CYLINDER 2 1 4.0457 59.0750 0.000'
'Fuel Annulus 3
CYLINDER 3 1 4.7442 59.0750 0.000'
CYLINDER 2 1 4.7542 59.0750 0.000'
CYLINDER 1 1 4.8581 59.0750 0.000'
CYLINDER 2 1 4.8681 59.0750 0.000.
'Aluminum Outer
CYLINDER 3 1 5.0700 59.0750 0.000
CYLINDER 2 1 5.0799 59.0750 0.000
UNIT 12
COM='Axial Clad Sections Tube 3
'Aluminum 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 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 4.8681 0.0005 0.0000
'Aluminum Outer
CYLINDER 3 1 5.0700 0.0005 0.0000
CYLINDER 2 1 5.0799 0.0005 0.0000
UNIT 13
COM= 'Fuel Element Tube 3'

Radial Shifted toward 180 Degrees'

)0

Radial Shifted toward 180 Degrees'
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CYLINDER 3 1 5.0800 59.0763 0.000(
HOLE 12 0.0000 0.0000 0.0000
HOLE 11 0.0000 0.0000 0.0006
HOLE 12 0.0000 0.0000 59.0757
UNIT 14
COM='Basket Fuel Tube - Fuel Down
CYLINDER 3 1 5.2578 73.0249 0.0001
HOLE 13 -0.0889 -0.1539 0.0000
CYLINDER 6 1 5.57510 73.0249 0.001
UNIT 15
COM='Basket Fuel Tube - Fuel Up
CYLINDER 3 1 5.2578 73.0249 0.000(
HOLE 13 -0.0889 -0.1539 13.9484
CYLINDER 6 1 5.57510 73.0249 0.001
UNIT 16
COM='Fueled Annular Sections Tub,
'Aluminum Inner

CYLINDER 3 1 2.9100 59.0750 0.000(
CYLINDER 2 1 2.911 59.0750 0.0000
'Fuel Annulus 1

CYLINDER 3 1 3.0994 59.0750 0.000(
CYLINDER 2 1 3.1094 59.0750 0.000(
CYLINDER 1 1 3.2133 59.0750 0.000(
CYLINDER 2 1 3.2233 59.0750 0.0001
'Fuel Annulus 2

CYLINDER 3 1 3.9218 59.0750 0.000(
CYLINDER 2 1 3.9318 59.0750 0.000(
CYLINDER 1 1 4.0357 59.0750 0.000(
CYLINDER 2 1 4.0457 59.0750 0.000(
'Fuel Annulus 3
CYLINDER 3 1 4.7442 59.0750 0.000(
CYLINDER 2 1 4.7542 59.0750 0.000(
CYLINDER 1 1 4.8581 59.0750 0.000W
CYLINDER 2 1 4.8681 59.0750 0.0001
'Aluminum Outer

CYLINDER 3 1 5.0700 59.0750 0.0001
CYLINDER 2 1 5.0799 59.0750 0.000(
UNIT 17
COM='Axial Clad Sections Tube 4
'Aluminum 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 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 4.8681 0.0005 0.0000
'Aluminum Outer
CYLINDER 3 1 5.0700 0.0005 0.0000
CYLINDER 2 1 5.0799 0.0005 0.0000
UNIT 18
COM='Fuel Element Tube 4'
CYLINDER 3 1 5.0800 59.0763 0.0001
HOLE 17 0.0000 0.0000 0.0000
HOLE 16 0.0000 0.0000 0.0006
HOLE 17 0.0000 0.0000 59.0757
UNIT 19
COM='Basket Fuel Tube - Fuel Down
CYLINDER 3 1 5.2578 73.0249 0.0001
HOLE 18 0.0889 -0,1539 0.0000
CYLINDER 6 1 5.57510 73.0249 0.001
UNIT 20
COM='Basket Fuel Tube - Fuel Up
CYLINDER 3 1 5.2578 73.0249 0.0001
HOLE 18 0.0889 -0.1539 13.9484
CYLINDER 6 1 5.57510 73.0249 0.001
UNIT 21
COM='Fueled Annular Sections Tub,
'Aluminum Inner
CYLINDER 3 1 2.9100 59.0750 0.0001
CYLINDER 2 1 2.911 59.0750 0.0000
'Fuel Annulus 1
CYLINDER 3 1 3.0994 59.0750 0.0001
CYLINDER 2 1 3.1094 59.0750 0.0001
CYLINDER 1 1 3.2133 59.0750 0.0001
CYLINDER 2 1 3.2233 59.0750 0.0001
'Fuel Annulus 2
CYLINDER 3 1- 3.9218 59.0750 0.0001
CYLINDER 2 1 3.9318 59.0750 0.0001
CYLINDER 1 1 4.0357 59.0750 0.0001
CYLINDER 2 1 4.0457 59.0750 0.0001
'Fuel Annulus 3
CYLINDER 3 1 4.7442 59.0750 0.0001
CYLINDER 2 1 4.7542 59.0750 0.0001
CYLINDER 1 1 4.8581 59.0750 0.0001
CYLINDER 2 1 4.8681 59.0750 0.0001
'Aluminum Outer
CYLINDER 3 1 5.0700 59.0750 0.0001
CYLINDER 2 1 5.0799 59.0750 0.0001
UNIT 22
COM='Axial Clad Sections Tube 5
'Aluminum Inner

C,Radial Shifted toward 240 Degrees'

)0

Radial Shifted toward 240 Degrees'

)0

4

Radial shifted toward 300 Degrees'

30

Radial Shifted toward 300 Degrees'

6,
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CYLINDER 3 1 2.9100 0.0005 0.0000
CYLINDER 2 1 2.911 0.0005 0.0000
IClad Axial End Piece 1

CYLINDER 3 1 3.0994 0.0005 0.0000
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 4.8681 0.0005 0.0000
'Aluminum Outer

CYLINDER 3 1 5.0700 0.0005 0.0000
CYLINDER 2 1 5.0799 0.0005 0.0000
UNIT 23
COMý'Fuel Element Tube 5'
CYLINDER 3 1 5.0800 59.0763 0.0000
HOLE 22 0.0000 0.0000 0.0000
HOLE 21 0.0000 0.0000 0.0006
HOLE 22 0.0000 0.0000 59.0757
UNIT 24
COMz'Basket Fuel Tube - Fuel Down Radial Shifted toward 0 Degrees'
CYLINDER 3 1 5.2578 73.0249 0.0000
HOLE 23 0.1777 0.0000 0.0000
CYLINDER 6 1 5.57510 73.0249 0.0000
UNIT 25
COMz'Basket Fuel Tube - Fuel Up Radial Shifted toward 0 Degrees'
CYLINDER 3 1 5.2578 73.0249 0.0000
HOLE 23 0.1777 0.0000 13.9484
CYLINDER 6 1 5.57510 73.0249 0.0000
UNIT 26
COM='Fueled Annular Sections Tube 6
'Aluminum Inner
CYLINDER 3 1 2.9100 59.0750 0.0000
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 0.0000
CYLINDER 2 1 3.2233 59.0750 0.0000
'Fuel Annulus 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 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 27
COM='Axial Clad Sections Tube 6
'Aluminum Inner

CYLINDER 3 1 2.9100 0.0005 010000
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 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 4.8681 0.0005 0.0000
'Aluminum Outer
CYLINDER 3 1 5.0700 0.0005 0.0000
CYLINDER 2 1 5.0799 0.0005 0.0000
UNIT 28
COM='Fuel Element Tube 6'
CYLINDER 3 1 5.0800 59.0763 0.0000
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 Radial Shifted toward 60 Degrees'
CYLINDER 3 1 5.2578 73.0249 0.0000
HOLE 28 0.0889 0.1539 0.0000
CYLINDER 6 1 5.57510 73.0249 0.0000
UNIT 30
COM='Basket Fuel Tube - Fuel Up Radial Shifted toward 60 Degrees'
CYLINDER 3 1 5.2578 73.0249 0.0000
HOLE 28 0.0889 0.1539 13.9484
CYLINDER 6 1 5.57510 73.0249 0.0000
UNIT 31
COM='Fueled Annular Sections Tube 7
'Aluminum Inner
CYLINDER 3 1 2.9100 59.0750 0.0000
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 0.0000
CYLINDER 2 1 3.2233 59.0750 0.0000
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'Fuel Annulus 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 59.0750 0.0000
CYLINDER 2 1 4.7542 59.0750 0.0000
CYLINDER 1 1 4.9581 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 32
COM='Axial Clad Sections Tube 7
'Aluminum 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 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 4.8681 0.0005 0.0000
'Aluminum Outer

CYLINDER 3 1 5.0700 0.0005 0.0000
CYLINDER 2 1 5.0799 0.0005 0.0000
UNIT 33
COM='Fuel Element Tube 7'
CYLINDER 3 1 5.0800 59.0763 0.0000
HOLE 32 0.0000 0.0000 0.0000
HOLE 31 0.0000 0.0000 0.0006
HOLE 32 0.0000 0.0000 59.0757
UNIT 34
COM='Basket Fuel Tube - Fuel Down
CYLINDER 3 1 5.2578 73.0249 0.0000
HOLE 33 -0.0889 0.1539 0.0000
CYLINDER 6 1 5.57510 73.0249 0.0000
UNIT 35
COM=.'Basket Fuel Tube - Fuel Up Ral
CYLINDER 3 1 5.2578 73.0249 0.0000
HOLE 33 -0.0889 0.1539 13.9484
CYLINDER 6 1 5.57510 73.0249 0.0000
UNIT 36
COM='Basket Bottom Plate Hole
CYLINDER 3 1 1.27 1.2190 0.0000
UNIT 37
COM='Basket Bottom Plate
CYLINDER 6 1 16.8466 1.2190 0.0000
HOLE 36 0.0000 0.0000 0.0000
HOLE 36 11.1506 0.0000 0.0000
HOLE 36 5.5753 9.6567 0.0000
HOLE 36 -5.5753 9.6567 0.0000
HOLE 36 -11.1506 0.0000 0.0000
HOLE 36 -5.5753 -9.6567 0.0000
HOLE 36 5.5753 -9.6567 0.0000
UNIT 38
COM='Basket Fuel Down'
CYLINDER 3 1 16.7260 73.0249 0.0000
HOLE 4 0.0000 0.0000 0.0000
HOLE 9 11.1506 0.0000 0.0000
HOLE 14 5.5753 9.6567 0.0000
HOLE 19 -5.5753 9.6567 0.0000
HOLE 24 -11.1506 0.0000 0.0000
HOLE 29 -5.5753 -9.6567 0.0000
HOLE 34 5.5753 -9.6567 0.0000
CYLINDER 3 1 16.8466 73.0249 0.0000
UNIT 39
COM='Basket Fuel Up'
CYLINDER 3 1 16.7260 73.0249 0.0000
HOLE 5 0.0000 0.0000 0.0000
HOLE 10 11.1506 0.0000 0.0000
HOLE 15 5.5753 9.6567 0.0000
HOLE 20 -5.5753 9.6567 0.0000
HOLE 25 -11.1506 0.0000 0.0000
HOLE 30 -5.5753 -9.6567 0.0000
HOLE 35 5.5753 -9.6567 0.0000
CYLINDER 3 1 16.8466 73.0249 0.0000
UNIT 40
COM='Cask Cavity
CYLINDER 3 1 16.9863 445.4652 0.0000
HOLE 37 0.0000 0.0000 0.0001
HOLE 39 0.0000 0.0000 1.2192
HOLE 37 0.0000 0.0000 74.2443
HOLE 38 0.0000 0.0000 75.4634
HOLE 37 0.0000 0.0000 148.4885
HOLE 39 0.0000 0.0000 149.7076
HOLE 37 0.0000 0.0000 222.7327
HOLE 38 0.0000 0.0000 223.9518
HOLE 37 0.0000 0.0000 296.9769
HOLE 39 0.0000 0.0000 298.1960
HOLE 37 0.0000 0.0000 371.2211
HOLE 38 0.0000 0.0000 372.4402

Radial Shifted toward

dial Shifted toward

120 Degrees'

120 Degrees'

\.0

ý,'0
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UNIT 41

COM= Cask Shield Radial Configuration
CYLINDER 3 1 16.9863 445.4652 0.0000
HOLE 40 0.0000 0.0000 0.0000
CYLINDER 8 1 18.9103 445.4652 0.0000
CYLINDER 5 1 33.4645 445.4652 0.0000
CYLINDER 8 1 36.5189 445.4652 0.0000
CYLINDER 9 1 49.2189 445.4652 0.0000
CYLINDER 8 1 49.8183 445.4652 0.0000
CUBOID 9 1 4P49.8183 445.4652 0.0000
UNIT 42
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 43
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 26.0706 0.0000
CYLINDER 8 1 49.8183 26.6700 0.0000
CUBOID 9 1 4P49.8183 26.6700 0.0000
GLOBAL UNIT 44
COM='LWT Cask '
ARRAY 1 -49.8183 -49.8183 0.0000
END GEOM
READ ARRAY
ARA=1 NUX=1 NUY=l NUZ=3 FILL 43 41 42 END FILL
END ARRAY
READ BOUNDS ALL=MIRROR END BOUNDS
END DATA

- 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.
VP 1.0000 VOLUME FRACTION
ROTH 0.4084 SPECIFIED DENSITY
NEL 1 NO. ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

92000 1.00 ATOM/MOLECULE
92235 85.000 WT%
92238 15.000 WT%

END

SC AL STANDARD COMPOSITION
MX 1 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.2957 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.
Vp 1.0000 VOLUME FRACTION
ROTH 2.7020 THEORETICAL DENSITY
NfEL 1 NO, ELEMENTS
ICP 1 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEC KELVIN

13027 1.00 ATOM/MOLECULE
END

SC H20 STANDARD COMPOSITION
MX 3 MIXTURE NO.
VP 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
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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 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

1001 2 . 00 ATOMS/MOLECULE
8016 1.00 ATOM/MOLECULE

END

SC P9 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 DEG KELVIN

82000 1.00 ATOM/MOLECULE
END

SC SS304 STANDARD COMPOSITION

MX 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 WT%
25055 2.000 WT%

26304 69,500 WT%
26304 9.500 WT%

END

SC AL STANDARD COMPOSITION
MX 7 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 SS304 STANDARD COMPOSITION
MX 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%
25055 2.000 WT%
26304 69.500 WT%
28304 9.500 WT%

END

SC H20 STANDARD COMPOSITION

MX 9 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.0001 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

PROBLEM GEOMETRY**

CTP SYPS4SLABCELL CELL TYPE
PITCH 0,6342 CM CENTER TO CENTER SPACING

FUELOD 0.1039 CM FUEL DIAMETER OR SLAB THICKNESS

M•UEL 1 MIXTURE NO. OF FUEL
MMOD 3 MIXTURE NO. OF MODERATOR
CLADOD 0.1239 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 6.6.12-8
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LWT W/ HIFAR MARK III FUEL, ACCIDENT, RADIAL - IN, AXIAL - ALTERNATING

. . . . . . . . . .. . .DATA LIBRARY INFORMATION. . .

UNIT VOLUME

NUMBER DATA SET NAME NAME UNIT FUNCTION

89 M:\scale43\DATALIB\FT89F001 STANDARD COMPOSITION LIBRARY

82 M:\sca1e43\DATALIB\FT82F001 CROSS SECTION LIBRARY

11 K:\HJP\LWT\ANSTO\Crit\NIFAR Mark III vl.l\Ac SHORT CROSS SECTION LIBRARY

INPUT DATA DIRECT ACCESS90 K:\HJP\LWT\ANSTO\Crit\HIFAR Mark III_vl.1\Ac

STANDARD COMPOSITION LIBRARY DATA

UNIT NUMBER : 89

DATASET NAME : M:\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 LIBRARY DATA

UNIT NUMBER : 82

DATASET NAME : M:\scale43\DATALIB\FT82F001

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

COMPILED FOR NRC 1/27/89

LAST UPDATED

L.M.PETRIE - ORNL
~e08/12/94

M I X I

ENTRY
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

NG TABLE

MIXTURE ISOTOPE
1 92235
1 92238
1 13027
2 13027
7 13027
3 1001
4 1001
9 1001
3 8016
4 8016
9 8016
4 6012
5 82000
6 24304
8 24304
6 25055
8 25055
6 26304
8 26304
6 28304
8 28304

NUMBER DENSITY
8.89418E-04
1.54974E-04
6.59980E-03
6.03066E-02
6.03066E-02
6.68762E-02
5.98801E-02
6.68896E-06
3.34381E-02
2.45894E-02
3.34448E-06
1.07014E-02
3.29690E-02
1.74286E-02
1.74286E-02
1.73633E-03
1.73633E-03
5.93579E-02
5.93579E-02
7.72070E-03
7.72070E-03

NEW IDENTIFIER
1092235
1092238
1013027
2013027
7013027
3001001
4001001
9001001
3008016
4008016
9008016
4006012
5082000
6024304
8024304
6025055
8025055
.6026304
8026304
6028304
8028304

VOLUME FRACTION OF FISSILE MATERIAL IN THE CORE= 3.89437E-03 (.4
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= 1.68500E+01 +Z= 4.72140E+02 -z=

2.66700E+01
THE FLAG TO START NEUTRONS IN THE REFLECTOR WAS TURNED OFF

0.72350 MINUTES WERE REQUIRED FOR STARTING. TOTAL ELAPSED TIME IS 0.80000 MINUTES.

C,
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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

KENO MESSAGE NUMBER K5-132 WARNING .... ONLY 791 INDEPENDENT FISSION POINTS WERE GENERATED
1 7.09889E-01 8.01833E-01 1.00000E+00 0.0000OE+00 0.00000E+00 O.O0000E+00

KENO MESSAGE NUMBER K5-132 WARNING .... ONLY 791 INDEPENDENT FISSION POINTS WERE GENERATED
2 7.07974E-01 8.055OOE-01 1.0005E+S0 000000E+00 C.CCCS0E+00 0.00000E+00

KENO MESSAGE NUMBER K5-132 WARNING.... ONLY 818 INDEPENDENT FISSION POINTS WERE GENERATED
3 7.28123E-01 8.09167E-01 7.28123E-01 0.00000E+00 0.00000E+00 0.00000E+00
4 6.99889K-01 8.12833E-01 7.14006E-01 1.41169E-02 C.O0000E+00 S.C0000E+00
5 7.45916E-01 8.16500E-01 7.24642E-01 1.34002E-02 0.00000E+00 S.000S0E+00
6 7.24359E-01 8.20167E-01 7.24572E-01 9.47566E-03 0.00000E+00 0.00000E+00
7 7.18195K-01 8.23833E-01 7.23296E-01 7.44978E-03 0.00055E+00 0.00000E+00
8 7.14250E-01 8.27500E-01 7.21789E-01 6.26678E-03 0.00000E+00 C.S0000E+00
9 7.20630E-01 8.31167E-01 7.21623E-01 5.29899E-03 0.0C0C0E+00 0.00C00E+00

10 7.14943E-01 8.34833E-01 7.20788E-01 4.66441E-03 C.OCSC0E+00 0.CC000E+00
11 7.40037K-01 8.38500EC01 7.22927E-01 4.63641E-03 0.00000E+00 0.00000E+00
12 7.51910E-01 8.42167E-01 7.25825E-01 5.05936E-03 S.0C00SE+00 0.00000E+00
13 7.06498E-01 8.45833E-01 7.24068E-01 4.90206E-03 C.00000E+00 0.00000+00
14 7.52900E-01 8.49500ES01 7.26471E-01 5.07915E-03 0.00000R+00 0.000OOE-00
15 6.88658K-01 8.53167E-01 7.23562E-01 5.50359E-03 0.SOS0KE+00 0.OSCCOK±00
16 7.37354E-01 8.56833E-01 7.24547E-01 5.18969E-03 C.SOS0CE+00 0.00000E+00
17 7.21124E-01 8.60500E-01 7.24319E-01 4.83673E-03 C.000C0E+00 0.00000E+00
18 7.52855E-01 8.63167E-01 7.26102E-01 4.86318E-03 S.00CO0E+00 0.00000EC00
19 7.21886E-01 8.66833E-01 7.25854E-01 4.57489E-03 0.00000E+00 0.00000E+00
20 7.15449E-01 8.70500EC01 7;25276E-01 4.35182E-03 0.0O000E+00 0.00000E+00
21 7.45817E-01 8.74167E-01 7.26357E-01 4.25600E-03 0.C0000E+00 0.CO000E+00
22 6.99200K-01 8.77833E-01 7.25000E-01 4.2598IE-03 0.C0000E+00 0.00000E+00
23 7.23050K-Cl 8.81500E-01 7.24907E-01 4.05295E-03 C.C0000E+00 O.C0000ES0K
24 7.03529K-01 8.85167E-01 7.23935E-01 3.98463E-03 0.COSOCE+00 0.00000E+00
25 7.51812E-01 8.88833E-01 7.25147E-01 3.99570E-03 0.COCC0E+00 0.0000CE+00
26 6.72410K-01 8.92500E-01 7.22950E-01 4.41175E-03 0.C0C00E+00 0.00000E+00
27 7.41152E-01 8.96167E-01 7.23678E-01 4.29379E-03 0.OOSS0E+00 0.CCCC0E+00
28 6.84907E-01 8.99833E-01 7.22187E-01 4.38657E-03 0.SOSOCE+00 0.CCCS0EK00
29 7.62803E-01 9.03500E-01 7.23691E-01 4.48103E-03 S.00000E+00 0.0000OE+00
30 7.34032E-01 9.07167E-01 7.24060E-01 4.33379E-03 0.CCC00E+00 0.O0000E+00
31 7.44923E-01 9.10833E-01 7.24780E-01 4.24311E-03 0.OSS00E+00 0.0OC00E+00
32 7.49358E-01 9.13500E-01 7.25599E-01 4.18031E-03 0.OSSS0E+00 0.OOC0E+00
33 7.39990E-01 9.17167E-01 7.26063E-01 4.06978E-03 0.00000E+00 0.COSK0E+00
34 7.15728E-01 9.20833E-01 7.25740E-01 3.95376E-03 C.0O000E+00 0.OCC00E+00
35 7.13413E-01 9.25500E-01 7.25367E-01 3.85024E-03 C.OSC0OE+00 0.SOSC0E+00
36 7.58703E-01 9.28167E-01 7.26347E-01 3.86182E-03 S.OOSK0E+00 0.COOC0E+00
37 7.34892E-01 9.31833E-01 7.26591E-01 3.75780E-03 0.CS000E+00 0.00000E+00
38 7.94697E-01 9.35500E-01 7.28483E-01 4,11285E-03 C.COCC0E+00 0.00000E+00
39 7.23480E-01 9.39167E-01 7.28348E-01 4,00243E-03 0.00000E+00 0.00000E+00
40 7.30759E-01 9.42833E-01 7.28411E-01 3.89620E-03 S.OCOKE+00 0.00000E+00
41 7.34901E-01 9.46500E-01 7.28578E-01 3.79863E-03 S.00S00E+00 0.CC000E+00
42 7.39935E-01 9.49167E-01 7.28862E-01 3.71331E-03 0.00005ES00 0.00000E+00
43 7.48304E-01 9.52833E-01 7.29336E-01 3.65253E-03 0.OCC00E+00 0.00000E+00
44 7.17041E-01 9.56500E-01 7.29043E-01 3.57650E-03 0.00000E+00 0.00000E+00
45 7.17662E-01 9.60167E-01 7.28778E-01 3.50235E-03 0.00000E+00 C.OCO00E+00
46 7.25939E-01 9.63833E-01 7.28714E-01 3.42244E-03 0.00000E+00 C.SCSOCE+00
47 7.47779E-01 9.68500E-01 7.29138E-01 3.37224E-03 C.OOCO0E+00 0.00000E+00
48 7.16671E-01 9.71167E-01 7.28867E-01 3.30923E-03 0.00000E+00 0.00000E+00
49 7.05373E-01 9.74833E-01 7.28367E-01 3.27641E-03 0.CSCSSE+00 0.00000E+00
50 6.93529E-01 9.78500E-01 7.27641E-01 3.28852E-03 0.SOS00E+00 0.00000E+00
51 7.34499E-01 9.82167E-01 7.27781E-01 3.22375E-03 0.O0OOKE+00 0.00000E+00
52 7.09665E-01 9.85833E-01 7.27419E-01 3.17932E-03 S.OOCOSE+00 0.OOSC0E+00
53 7.51152E-01 9.89500E-01 7.27884E-01 3.15091E-03 0.CCC00E+00 S.OOOOE+00
54 7.31311E-01 9.93167E-01 7.27950E-01 3.09043E-03 0.00000E+00 0.OOOSOE+00
55 7.07805E-01 9.96833E-01 7.27570E-01 3.05529E-03 0.00000E+00 0.00000E+00

1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203

7.39458E-01
7.76993K-01
7.42277E-01
7.23662E-01
6.93317E-01
7.45434E-01
7.33420E-01
7.00802E-01
7.01500E-01
7.14325E-01
7.37661E-01
7.54176E-01
7.13691E-01
7.17434E-01
7.49003E-01
7.16163E-01
7.40547E-01
6.80678E-01
7.42750E-01

5.71767E+00 7.26398E-01 6.71494E-04
5.72233E+00 7.26441E-01 6.72286E-04
5.72683E+00 7.26455E-01 6.71852E-04
5.73233E+00 7.26452E-01 6.71289E-04
5.73600E+00 7.26424E-01 6.71304E-04
5.73967E+00 7.26440K-01 6.70929E-04
5.74600E+00 7.26446E-01 6.70391E-04
5.75067E+00 7.26425E-01 6.70174E-04
5.758005+00 7.26404E-01 6.69938E-04
5.76167E+00 7.26394E-01 6.69452E-04
5.76617P+00 7.26403E-01 6.68957E-04
5.77167E+00 7.26426E-01 6.68802E-04
5.77533E÷00 7.26416E-01 6.68327E-04
5.78000E+00 7.26408E-01 6.67810E-04
5.78633E+00 7.26427E-01 6.67519E-04
5.79000E+00 7.26418E-01 6.67016E-04
5.79467E+00 7.26430E-01 6.66564E-04
5.80017E+00 7.26392E-01 6.67099E-04
5.80550E+00 7.26406E-01 6.66682E-04

0.OS000E+00 S.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.0O000E+00 0.OOCO0E+00
0.00000E+00 0.0000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.OOOK0E+00 0.000E+00
0.S0000E+00 0.00000E+00
O.OOO0E+C0 O.OOOOKE+00
0.00000E+00 0.00000E+00
0.00000E+00 S.0O000E+00
C. SSSSOK+S0 0. OCCCSK+SS
0.0O000E+00 0.00000E+00
0.00000E+00 0.00000E+00
S.0O000E+00 C.SOOOE+00
0.0000E+00 0.00CO0E+00
C.0O000E+00 0.00000E+00
0.00000E+00 0.00000E+00

KENO MESSAGE NUMMBER K5-123 EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.
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LIFETIME = 1.12919E-04 + OR - 1.14508E-07 GENERATION TIME = 8.97425E-05 + OR - 1.08694E-07
NU BAR = 2.41917E+00 + OR - 7.72772E-06 AVERAGE FISSION GROUP = 2.45962E+01 + OR - 2.74778E-03

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION = 3.03848E-02 + OR - 7.72864E-05

7-

0
NO. OF INITIAL

GENERATIONS
OF

SKIPPED
HISTORIES

AVERAGE

K-EFFECTIVE

67 PER CENT

DEVIATION CONFIDENCE INTERVAL

10

11

12

17

22

27

32

37

42

47

52

57

0.72640

0.72643

0.72641

0.72641

0.72642

0.72643

0.72643

0.72644

0.72643

0.72641

0.72643

0.72643

0.72646

0.72643

0.72640

0.72632

0.72630

0.72636

0.72637

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

+ OR - 0.00067

+ OR - 0.00067

" OR - 0.00067

+ OR - 0.00067

+ OR - 0.00067

" OR - 0.00067

+ OR - 0.00067

" OR - 0.00067

+ OR - 0.00067

+ OR - 0.00068

" OR - 0.00068

+ OR - 0.00068

+ OR - 0.00068

" OR - 0.00068

" OR - 0.00068

0.72574 TO

0.72574 TO

0.72575 TO

0.72576 TO

0.72576 TO

0.72577 TO

0.72576 TO

0.72574 TO

0.72576 TO

0.72576 TO

0.72579 TO

0.72575 TO

0.72572 TO

0.72708

0.72708

0.72709

0.72710

0.72710

0.72711

0.72710

0.72708

0.72710

0.72710

0.72714

0.72710

0.72708

0.72574 TO 0.72707

0.72576 TO 0.72709

95 PER CENT

CONFIDENCE INTERVAL

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 0.72778

0.72504 TO 0.72776

0.72497 TO 0.72768

0.72494 TO 0.72766

0.72500 TO 0.72773

0.72500 TO 0.72774

99 PER CENT NUMBER

CONFIDENCE INTERVAL

0.72440 TO

0.72442 TO

0.72441 TO

1127

1132

1137

1142

1147

1152

1157

1162

1167

1172

0.72841

0.72843

0.72841

OR - 0.00255

OR - 0.00252

OR - 0.00267

OR - 0.00270

OR - 0.00288

OR - 0.00281

OR - 0.00306

OR - 0.00327

OR - 0.00344

OR - 0.00377

0.72564 TO 0.72700

0.72562 TO 0.72698

0.72568 TO 0.72704

0.72569 TO 0.72705

0.72352 TO 0.72862

0.72302 TO 0.72807

0.72368 TO 0.72901

0.72556 TO 0.73095

0.72493 TO 0.73069

0.72531 TO 0.73093

0.72420 TO 0.73033

0.72433 TO 0.73087

0.72473 TO 0.73162

0.72293 TO 0.73047

0.72097

0.72050

0.72101

0.72286

0.72205

0.72250

0.72114

0.72106

0.72129

0.71917

TO 0.73117

TO 0.73059

TO 0.73168

TO 0.73364

TO 0.73356

TO 0.73374

TO 0.73339

TO 0.73415

TO 0.73506

TO 0.73423

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 0.72845

0.72441 TO 0.72845

0.72444 TO 0.72849

0.72440 TO 0.72845

0.72437 TO 0.72843

0.72429 TO 0.72835

0.72426 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 0.73634

0.71917 TO 0.73644

0.71969 TO 0.73656

0.71807 TO 0.73645

0.71778 TO 0.73742

0.71784 TO 0.73851

0.71540 TO 0.73800

1200000

1199000

1198000

1197000

1196000

1195000

1194000

1193000

1192000

1191000

1186000

1181000

1176000

1171000

1166000

1161000

1156000

1151000

1146000

76000

71000

66000

61000

56000

51000

46000

41000

36000

31000

NO. OF INITIAL
GENERATIONS

OF
SKIPPED

HISTORIES

1177

1182

1187

1192

1197

AVERAGE

K-EFFECTIVE

67 PER CENT

DEVIATION CONFIDENCE INTERVAL

95 PER CENT

CONFIDENCE INTERVAL

0.72557 . OR - 0.00416

0.72724 + OR - 0.00502

0.72279 + OR - 0.00542

0.72436 + OR - 0.00676

0.72443 + OR - 0.01038

0.72142 TO 0.72973

0.72222 TO 0.73227

0.71737 TO 0.72820

0.71759 TO 0.73112

0.71405 TO 0.73481

0.71726 TO

0.71719 TO

0.71195 TO

0.71083 TO

0.70367 TO

0.73389

0.73729

0.73362

0.73789

0.74518

99 PER CENT

CONFIDENCE INTERVAL

0.71310 TO 0.73805

0.71217 TO 0.74232

0.70654 TO 0.73903

0.70406 TO 0.74465

0.69330 TO 0.75556

NUMBER

26000

21000

16000

11000

6000 K,*
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PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RUN.
THE LINE REPRESENTS K-EFF = 0.7264 + OR - 0.0007 WHICH OCCURS FOR 1203 GENERATIONS RUN.
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PLOT OF AVERAGE K-EFFECTIVE BY GENERATION SKIPPED.
THE LINE REPRESENTS K-EFF = 0.7264 + OR - 0.0007 WHICH OCCURS FOR 3 GENERATIONS SKIPPED.
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November 2007
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0.6386 TO 0.6415
0.6415 TO 0.6444
0.6444 TO 0.6472
0.6472 TO 0.6501
0.6501 TO 0.6530
0.6530 TO 0.6558
0.6558 TO 0.6587
0.6587 TO 0.6616
0.6616 TO 0.6644
0.6644 TO 0.6673
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
0.7619 TO 0.7647
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
0.7-791 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

NAC International
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0.6386 TO 0.6415
0.6415 TO 0.6444
0.6444 TO 0.6472
0.6472 TO 0.6501
0.6501 TO 0.6530
0.6530 TO 0.6558
0.6558 TO 0.6587
0.6587 TO 0.6616
0.6616 TO 0.6644
0.6644 TO 0.6673
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
0.7619 TO 0.7647
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

NAC International

FREQUENCY FOR GENERATIONS 304 TO 1203
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0.6386 TO 0.6415
0.6415 TO 0.6444
0.6444 TO 0.6472
0.6472 TO 0.6501
0.6501 TO 0.6530
0.6530 TO 0.6558
0.6558 TO 0.6587
0.6587 TO 0.6616
0.6616 TO 0.6644
0.6644 TO 0.6673
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
0.7619 TO 0.7647
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

NAC International

FREQUENCY FOR GENERATIONS 604 TO 1203

6.6.12-19



NAC-LWT Cask SAR
Revision 38

November 2007

0.6386 TO 0.6415
0.6415 To 0.6444
0.6444 TO 0.6472
0.6472 TO 0.6501
0.6501 TO 0.6530
0.6530 To 0.6558
0.6558 To 0.6587
0.6587 TO 0.6616
0.6616 TO 0.6644
0.6644 TO 0.6673
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
0.7090 TO 0.7619
0.7619 TO 0.7647
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

FREQUENCY FOR GENERATIONS 904 TO 1203

C.

C,
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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

MODULE CSAS25 WILL BE CALLED
LWT w/ MOATA Mark II Fuel, Accident, Radial - In, Axial - Alternating

Basket Configuration
Fuel Tube OD - Nominal Fuel Tube Height - Min
Fuel Tube Thick - Min Fuel Base Plate - Min

Fuel Plate Configuration
Fuel Plate Width - Max Fuel Plate Thickness - Nominal
Clad Thickness - Min
Active Fuel Width - 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

27GROUPNDF4 LATTICECELL
'Material Description for LWT Analysis - MOATA Mark II Fuel

URANIUM 1 DEN=0.3093 1.0 293.0 92235 92.0 92238 08.0 END
AL 1 DEN=0.7718 1.0 293.0 END
AL 2 1.00 293.0 END
N20 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 0.3832 0.1832 1 3 0.2032 2 END

READ PARAM TBA=5 ThE=90 RDN=YES PLT=NO
GEN=1023 NPG=I000 END PARAM

READ START XSM=-16.85 XSP=16.85 YSM=16.85 YSP=-16.85
ZSM=26.67 ZSP=472.14 END START

READ GEOM
UNIT 1
COM='Fuel Plate'
CUBOID I 1 2P0.0916 2P3.6608 58.4200 0.0000
CUBOID 2 1 2P0.1016 2P3.8291 58.4200 0.0000
CUBOID 3 1 2P0.1916 2P3.9334 58.4200 0.0000 (
UNIT 2
COM='Cavity Material Replacement - Side Plate'
CUBOID 3 1 2P0.3175 2P3.9334 58.4200 0.0000
UNIT 3
COM='Water Gap to side Plate
CUBOID 3 1 2P0.0450 2P3.9334 58.4200 0.0000
UNIT 4
COM='Plate Bundle'
ARRAY 11 -3.4074 -3.9334 0.0000
UNIT 5
COM='Fuel Plate'
CUBOID 1 1 2P3.6608 2P0.0916 58.4200 0.0000
CCUBOID 2 1 2P3.8291 2P0.1016 58.4200 0.0000
CUBOID 3 1 2P3.9334 2P0.1916 58.4200 0.0000
UNIT 6
COM='Cavity Material Replacement - Side Plate'
CUBOID 3 1 2P3.9334 2P0.3175 58.4200 0.0000
UNIT 7
COM='Water Gap to Side Plate'
CUBOID 3 1 2P3.9334 2P0.0450 58.4200 0.0000
UNIT 8
COM='Plate Bundle'
ARRAY 12 -3.9334 -3.4074 0.0000
UNIT 9
COM='Tube 1 - Fuel Down Radial Shifted toward 0
CYLINDER 3 1 5.2388 73.0240 0.0000
HOLE 4 0.0000 0.0000 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000
UNIT 10
COM='Tube 1 - Fuel Up Radial Shifted toward 0
CYLINDER 3 1 5.2388 73.0240 0.0000
HOLE 4 0.0000 0.0000 14.6030
CYLINDER 6 1 5.55525 73.0240 0.0000
UNIT 11
COM='Tube 2 - Fuel Down Radial Shifted toward 180
CYLINDER 3 1 5.2388 73.0240 0.0000
HOLE 4 -0.0508 0.0000 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000
UNIT 12
COM='Tube 2 - Fuel Up Radial Shifted toward 180
CYLINDER 3 1 5.2388 73.0240 0.0000
HOLE 4 -0.0508 0.0000 14.6030
CYLINDER 6 1 5.55525 73.0240 0.0000
UNIT 13
COM='Tube 3 - Fuel Down Radial Shifted toward 240
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 14
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COM='Tube 3 - Fuel Up Radial Shifted toward 240
CYLINDER 3 1 5.2388 73.0240 0.0000
HOLE 8 -0.0164 -0.0298 14.6030
CYLINDER 6 1 5.55525 73.0240 0.0000
UNIT 15
COM='Tube 4 - Fuel Down Radial Shifted toward 300
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 16
COM='Tube 4 - Fuel Up Radial shifted toward 300
CYLINDER 3 1 5.2388 73.0240 0.0000
HOLE 8 0.0164 -0.0298 14.6030
CYLINDER 6 1 5.55525 73.0240 0.0000
UNIT 17
COM='Tube 5 - Fuel Down Radial Shifted toward 0

CYLINDER 3 1 5.2388 73.0240 0.0000
HOLE 4 0.0508 0.0000 0.0000
CYLINDER 6 1 5.55525 73.0240 0.0000
UNIT 18
COM='Tube 5 - Fuel Up Radial Shifted toward 0
CYLINDER 3 1 5.2388 73.0240 0.0000
HOLE 4 0.0508 0.0000 14.6030
CYLINDER 6 1 5.55525 73.0240 0.0000
UNIT 19
COM='Tube 6 - Fuel Down Radial Shifted toward 60
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 20
COM='Tube 6 - Fuel Up Radial Shifted toward 60
CYLINDER 3 1 5.2388 73.0240 0.0000
HOLE 8 0.0164 0.0298 14.6030
CYLINDER 6 1 5.55525 73.0240 0.0000
UNIT 21
COM='Tube 7 - Fuel Down Radial Shifted toward 120
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 22
COM='Tube 7 - Fuel Up Radial Shifted toward 120
CYLINDER 3 1 5.2388 73.0240 0.0000
HOLE 8 -0.0164 0.0298 14.6030
CYLINDER 6 1 5.55525 73.0240 0.0000
UNIT 23
COM='Basket Bottom Plate Hole
CYLINDER 3 1 1.27 1.2172 0.0000
UNIT 24
COM='Basket Bottom Plate
CYLINDER 6 1 16.8466 1.2172 0.0000
HOLE 23 0.0000 0.0000 0.0000
HOLE 23 11.1125 0.0000 0.0000
HOLE 23 5.5563 9.6237 0.0000
HOLE 23 -5.5563 9.6237 0.0000
HOLE 23 -11.1125 0.0000 0.0000
HOLE 23 -5.5563 -9.6237 0.0000
HOLE 23 5.5562 -9.6237 0.0000
UNIT 25
COM='Basket Fuel Down'
CYLINDER 3 1 16.6698 73.0240 0.0000
HOLE 9 0.0000 0.0000 0.0000
HOLE 11 11.1125 0.0000 0.0000
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
CYLINDER 3 1 16.8466 73.0240 0.0000
UNIT 26
COM='Basket Fuel Up'
CYLINDER 3 1 16.6698 73.0240 0.0000
HOLE 10 0.0000 0.0000 0.0000
HOLE 12 11.1125 0.0000 0.0000
HOLE 14 5.5563 9.6237 0.0000
HOLE 16 -5.5563 9.6237 0.0000
HOLE 18 -11.1125 0.0000 0.0000
HOLE 20 -5.5563 -9.6237 0.0000
HOLE 22 5.5562 -9.6237 0.0000
CYLINDER 3 1 16.8466 73.0240 0.0000
UNIT 27
COM='Cask Cavity
CYLINDER 3 1 16.9863 445.4652 0.0000
HOLE 24 0.0000 0.0000 0.0010
HOLE 26 0.0000 0.0000 1.2192
HOLE 24 0.0000 0.0000 74.2452
HOLE 25 0.0000 0.0000 75.4634
HOLE 24 0.0000 0.0000 148.4894
HOLE 26 0.0000 0.0000 149.7076
HOLE 24 0.0000 0.0000 222.7336
HOLE 25 0.0000 0.0000 223.9518
HOLE 24 0.0000 0.0000 296.9778
HOLE 26 0.0000 0.0000 298.1960
HOLE 24 0.0000 0.0000 371.2220
HOLE 25 0.0000 0.0000 372.4402
UNIT 28
COM='Cask Shield Radial Configuration
CYLINDER 3 1 16.9863 445.4652 0.0000
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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 0.0000
CYLINDER 8 1 36.5189 445.4652 0.0000
CYLINDER 9 1 49.2189 445.4652 0.0000
CYLINDER 8 1 49.8183 445.4652 0.0000
CUBOID 9 1 4P49.8183 445.4652 0.0000
UNIT 29
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 30
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 26.0706 0.0000
CYLINDER 8 1 49.8183 26.6700 0.0000
CUBOID 9 1 4P49.8183 26.6700 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
ARA=Il NUX=18 NUY=l NUZ=D FILL 2 3 14R1 3 2 END FILL
ARA=12 NUX=1 NUY=18 NUZ=1 FILL 6 7 14R5 7 6 END FILL
END ARRAY
READ BOUNDS ALL=MIRROR END BOUNDS
END DATA

U-235 Fuel Mass - Max Uranium Weight Fraction - Max

'Material Description for LNT Analysis - MOATA Mark II Fuel
LWT W1 MOATA MARK II FUEL, ACCIDENT, RADIAL - IN, AXIAL - ALTERNATING

-- 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 0.3093 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 8.000 WT%

END

SC AL STANDARD COMPOSITION
MX 1 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.7718 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
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ROTH 0.9437 SPECIFIED DENSITY
NEL 3 NO. ELEMENTS
ICP 1 0/I MIXTURE/COMPOUND

6012 2.00 ATOMS/MOLECULE
1001 6.00 ATOMS/MOLECULE
8016 2.00 ATOMS/MOLECULE

END

SC N20 STANDARD COMPOSITION
MX 4 MIXTURE NO.
VF 0.4160 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 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 DEG KELVIN

82000 1.00 ATOM/MOLECULE
END

SC SS304 STANDARD COMPOSITION
MX 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 WT%

25055 2.000 WT%
26304 69.500 WT%
28304 9.500 WT%

END

SC AL STANDARD COMPOSITION

MX 7 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
zND

SC SS304 STANDARD COMPOSITION
MX 8 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 7.9200 THEORETICAL DENSITY
M4EL 4 NO. ELEMENTS
xCP 0 0/1 MIXTURE/COMPOUND
TEMP 293.0 DEG KELVIN

24304 19.000 WT%
25055 2.000 WT%

26304 69.500 WT%
28304 9.500 WT%

END

SC H20 STANDARD COMPOSITION

14X 9 MIXTURE NO.
VF 1.0000 VOLUME FRACTION
ROTH 0.0001 SPECIFIED DENSITY
MEL 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 SYMMSLABCELL CELL TYPE

PITCH 0.3832 CM CENTER TO CENTER SPACING
FUELOD 0.1832 CM FUEL DIAMETER OR SLAB THICKNESS

MFUEL 1 MIXTURE NO. OF FUEL

MMOD 3 MIXTURE NO. OF MODERATOR

CLADOD 0.2032 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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MIX

ENTRY
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21

ING TABLE

MIXTURE ISOTOPE
1 92235
1 92238
1 13027
2 13027
7 13027
3 1001
4 1001
9 1001
3 8016
4 8016
9 8016
4 6012
5 82000
6 24304
8 24304
6 25055
8 25055
6 26304
8 26304
6 28304
8 28304

I
kit

NUMBER DENSITY
7.29070E-04
6.25966E-05
1.72260E-02
6.03066E-02
6.03066E-02
6.68762E-02
5.98801E-02
6.68896E-06
3.34381E-02
2.45894E-02
3.34448E-06
1.07014E-02
3.29690E-02
1.74286E-02
1.74286E-02
1.73633E-03
1.73633E-03
5.93579E-02
5.93579E-02
7.72070E-03
7.72070E-03

NEW IDENTIFIER
1092235
1092238
1013027
2013027
7013027
3001001
4001001
9001001
3008016
4008016
9008016
4006012
5082000
6024304
8024304
6025055
8025055
6026304
8026304
6028304
8028304

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:
+X= 1.68500E+01 -X=-1.68500E+0l +Y=-l.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.

S
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GENERATION
GENERATION K-EFFECTIVE

KENO MESSAGE NUMBER K5-132
1 7.31623E-01

KENO MESSAGE NUMBER K5-132
2 6.87897E-01

KENO MESSAGE NUMBER K5-132
3 7.62074E-01
4 7.55989E-01
5 7.68824E-01
6 7.66991E-01
7 7.59518E-01
8 7.90893E-01
9 7.29438E-01

10 7.25050E-01
11 7.08347E-01
12 7.33306E-01
13 7.41343E-01
14 7.64793E-01
15 7.94944E-01
16 7.52601E-01
17 7.48314E-01
18 7.30448E-01
19 7.60018E-01
20 7.76509E-01
21 7.56157E-01
22 7.48444E-01
23 7.54437E-01
24 7.45199E-01
25 7.03146E-01
26 7.75307E-01
27 6.97750E-01
28 7.50911E-01
29 7.58368E-01
30 7.75055E-01
31 7.59545E-01
32 7.87068E-01
33 7.59780E-01
34 7.30985E-01
35 7.86816E-01
36 6.89861E-01
37 7.51420E-01
38 7.41461E-01
39 7.52616E-01
40 7.87241E-01
41 7.44746E-01
42 7.71586E-01
43 7.13124E-01
44 7.45383E-01
45 7.63992E-01
46 7.50626E-01
47 7.07328E-01
48 7.26958E-01
49 7.42864E-01
50 7.79316E-01
51 7.38988E-01
52 7.57247E-01
53 7.73838E-01
54 7.65306E-01
55 6.97184E-01
56 7.39188E-01
57 7.70477E-01
58 7.52446E-01
59 7.33142E-01
60 7.68338E-01
61 7.65693E-01
62 7.31627E-01

ELAPSED TIME
MINUTES

WARNING .... ONLY
3.79000E-01

WARNING.... ONLY
3.82667E-01

WARNING .... ONLY
3.85500E-01
3.89167E-01
3.92833E-01
3.96500E-01
4.00167E-01
4.02833E-01
4.06500E-01
4.10167E-01
4.13833E-01
4.17500E-01
4.21167E-01
4.24833E-01
4.27500E-01
4.31167E-01
4.34833E-01
4.38500E-01
4.42167E-01
4.45000E-01
4.48667E-01
4.52333E-01
4.56000E-01
4.59667E-01
4.62333E-01
4.66000E-01
4.69667E-01
4.73333E-01
4.76000E-01
4.79667E-01
4.83333E-01
4.87000E-01
4.90667E-01
4.94333E-01
4.97167E-01
5.00833E-01
5.045008-01
5.08167E-01
5.11833E-01
5.15500E-01
5.19167E-01
5.21833E-01
5.25500E-01
5.29167E-01
5.32833E-01
5.35667E-01
5.39167E-01
5.42833E-01
5.46500E-01
5.50167E-01
5.53000E-01
5.56667E-01
5.60333E-01
5.64000E-01
5.67667E-01
5.70333E-01
5.74000E-01
5.77667E-01
5.81333E-01
5.84167E-01
5.87833E-01
5.91500E-01

3.81467E800
3.81833E+00
3.82200E+00
3.82567E+00
3.82933E+00
3.83200E+00
3.83567E+00
3.83933E+00
3.84217E+00
3.84583E+00
3.84950E+00
3.85317E+00
3.85667E+00
3.85950E+00
3.86317E+00
3.86683E+00
3.87050E+00
3.87417E+00
3.87783E+00
3.88050E+00
3.88417E+00
3.88783E+00
3.89150E+00

AVERAGE AVG K-EFF
K-EFFECTIVE DEVIATION

806 INDEPENDENT FISSION POINTS WERE
1.00000E+00 0.00000E+00

740 INDEPENDENT FISSION POINTS WERE
1.00000E+00 0.00000E+00

861 INDEPENDENT FISSION POINTS WERE
7.62074E-01
7.59032E-01
7,62296E-01
7.63469E-01
7.62679E-01
7.67381E-01
7.61961E-01
7.57347E-01
7.51903E-01
7.50043E-01
7.49252E-01
7.50547E-01
7.53962E-01
7.53865E-01
7.53495E-01
7.52054E-01
7.52523E-01
7.53856E-01
7.53977E-01
7.53700E-01
7.53735E-01
7.53347E-01
7.51164E-01
7.52170E-01
7.49994E-01
7.50029E-01
7.50338E-01
7.51220E-01
7.51508E-01
7.52693E-01
7.52921E-01
7.52236E-01
7.53284E-01
7.51418E-01
7.51418E-01
7.51142E-01
7.51182E-01
7.52131E-01
7.51941E-01
7.52432E-01
7.51474E-01
7.51329E-01
7.51623E-01
7.51600E-01
7.50617E-01
7.50102E-01
7.49948E-01
7.50560E-01
7.50324E-01
7.50462E-01
7.50921E-01
7.51197E-01
7.50178E-01
7.49975E-01
7.50348E-01
7.50385E-01
7.50082E-01
7.50397E-01
7.50656E-01
7.50339E-01

7.42792E-01
7.42753E-01
7.42723E-01
7.42733E-01
7.42789E-01
7.42784E-01
7.42759E-01
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
7.42800E-01
7.42788E-01
7.42817E-01
7.42829E-01

0.00000E+00
3.04273E-03
3.70674E-03
2.87188E-03
2.36076E-03
5.08200E-03
6.91587E-03
7.56037E-03
8.60810E-03
7.92073E-03
7.20809E-03
6.70629E-03
7.05111E-03
6.52879E-03
6.08923E-03
5.87526E-03
5.53869E-03
5.38927E-03
5.09918E-03
4.84541E-03
4.60904E-03
4.41164E-03
4.74701E-03
4.65492E-03
4.96722E-03
4.77248E-03
4.60270E-03
4.52227E-03
4.37298E-03
4.38783E-03
4.25008E-03
4.17183E-03
4.17701E-03
4.46103E-03
4.33169E-03
4.21873E-03
4.10332E-03
4.10506E-03
4.00290E-03
3.93233E-03
3.95324E-03
3.86069E-03
3.78132E-03
3.69446E-03
3.74304E-03
3.69671E-03
3.62048E-03
3.59668E-03
3.53042E-03
3.46186E-03
3.42411E-03
3.36900E-03
3.45839E-03
3.39984E-03
3.35820E-03
3.29790E-03
3.25362E-03
3.21249E-03
3.16819E-03
3.13105E-03

8.31736E-04
8.31811E-04
8.31486E-04
8.30691E-04
8.31784E-04
8.30949E-04
8.30485E-04
8.30279E-04
8.29446E-04
8.29015E-04
8.28587E-04
8.29222E-04
8.29427E-04
8.28762E-04
8.27979E-04
8.27195E-04
8.26434E-04
8.26641E-04
8.26166E-04
8.25354E-04
8.24615E-04
8.24305E-04
8.23566E-04

MATRIX
K-EFFECTIVE

GENERATED
0.O00000E+00

GENERATED
0.00000E+00

GENERATED
0.00000E+00
0.00000E+00
0.00000E+00
0.00008E+00
0.00000E+00
O.O00000E00
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
0.00O00E+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
0.000008E00
0.00000E+00
O.00000÷+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000008E00
0.00000*E00
0.00000E+00
0. 00000E00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
O.00008E+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
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
O.000000E+0
0.00000E+00
0.00000E+00

MATRIX K-EFF
DEVIATION

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
O.000000E+0
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
O.O0000*E00
0.00000E+00
0.00000E+00
0.000008*00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.00000E+00
0.000008E00
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
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
0.00000E800

0.000008E00
0. 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
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
0.00008E+00

977
978
979
980
981
982
983
984
985
986
987
988
989
990
991
992
993
994
995
996
997
998
999

6.79375E-01

7.04463E-01
7,13813E-01
7.52117E-01
7.98334E-01
7.37944E-01
7.18047E-01
7.10727E-01

7.38439E-01
7.17007E-01

7.68514E-01
7.91476E-01
7.01679E-01

7.59538E-01
7.52235E-01
7.52038E-01
7.53727E-01
7.83910E-01
7.18682E-01
7.48482E-01

7.30613E-01
7.71883E-01
7.54841E-01
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1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023

7.30416E-01
7.37220E-01
7.71580E-01
7.45144E-01
7.55448E-01
7.41935E-01
7.23444E-01
7.76276E-01
7.75243E-01
7.63803E-01
7.56903E-01
7.09754E-01
7.80382E-01
7.59572E-01
7.02572E-01
7.05531E-01
7.59689E-01
7.54767E-01

.7.52696E-01
7.33079E-01
7.23735E-01
6.93952E-01
7.26085E-01
7.84354E-01

3.89433E+00
3.89800E+00
3.90167E+00
3.90533E+00
3.90900E+00
3.91167E+00
3.91533E+00
3.91900E+00
3.92267E+00
3.92533E+00
3.92900E+00
3.93267E+00
3.93633E+00
3.94000E÷00
3.94367E+00
3.94733E+00
3.95017E+00
3.95383E+00
3.95750E+00
3.96117E+00
3.96483E+00
3.96850E÷00
3.97217E+00
3.97583E+00

7.42817E-01
7.42811E-01
7.42840E-01
7.42842E-01
7.42855E-01
7.42854E-01
7.42834E-01
7.42868E-01
7.42900E-01
7.42921E-01
7.42934E-01
7.42902E-01
7.42939E-01
7.42955E-01
7.42915E-01
7.42878E-01
7.42895E-01
7.42907E-01
7.42916E-01
7.42907E-01
7.42888E-01
7.42840E-01
7.42823E-01
7.42864E-01

8.22834E-04
8.22029E-04
8.21711E-04
8.20892E-04
8.20169E-04
8.19352E-04
8.18763E-04
8.18625E-04
8.18444E-04
8.17894E-04
8.17200E-04
8.17052E-04
8.17085E-04
8.16443E-04
8.16611E-04
8.16639E-04
8.16001E-04
8.15281E-04
8.14535E-04
8.13791E-04
8.13210E-04
8.13829E-04
8.13197E-04
8.13418E-04

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
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000.E00 0.000005E00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
0.00000E+00 0.00000E+00
O.00000E+00 O.000000E+0
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
0.00000+E00 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

C

KENO MESSAGE NUMBER K5-123 EXECUTION TERMINATED DUE TO COMPLETION OF THE SPECIFIED NUMBER OF GENERATIONS.
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LIFETIME = 9.69309E-05 + OR - 1.11719E-07 GENERATION TIME = 6.01750E-05 + OR - 8.80249E-08
NU BAR = 2.42029E+00 + OR - 8.55604E-06 AVERAGE FISSION GROUP = 2.38131E+01 + OR - 3.65186E-03

ENERGY(EV) OF THE AVERAGE LETHARGY CAUSING FISSION = 5.55885E-02 + OR - 1.61291E-04

NO. OF INITIAL
GENERATIONS

OF
SKIPPED

HISTORIES

AVERAGE

K-EFFECTIVE

67 PER CENT

DEVIATION CONFIDENCE INTERVAL

95 PER CENT

CONFIDENCE INTERVAL

10

11

12

17

22

27

32

37

42

47

52

57

62

67

72

77

82

0.74285

0.74283

0.74281

0.74278

0.74277

0.74272

0.74273

0.74275

0.74278

0.74279

0.74271

0.74265

0.74269

0.74257

0.74256

0.74247

0.74251

0.74247

0.74244

0.74240

0.74238

0.74250

0.74252

0.74249

0.74135

0.74132

0.74064

0.74235

0.74183

0.74267

0.74310

0.74237

0.74114

0. 74439

0.74477

0.74674

0.74599

0.74578

0.74402

0.74263

0.73600

0.73565

+ OR - 0.00081

+ OR - 0.00081

+ OR - 0.00082

" OR - 0.00082

" OR - 0.00082

+ OR - 0.00082

" OR - 0.00082

+ OR - 0.00082

+ OR - 0.00082

+ OR - 0.00082

+ OR - 0.00082

+ OR - 0.00082

+ OR - 0.00082

+ OR - 0.00083

+ OR - 0.00083

+ OR - 0.00083

+ OR - 0.00083

+ OR - 0.00083

4 OR - 0.00084

+ OR - 0.00084

+ OR - 0.00084

+ OR - 0.00084

" OR - 0.00085

" OR - 0.00085

0.74203 TO

0.74202 TO

0.74199 TO

0.74197 TO

0.74195 TO

0.74190 TO

0.74192 TO

0.74193 TO

0.74197 TO

0.74366

0.74365

0.74362

0.74360

0.74358

0.74353

0.74355

0.74357

0.74360

0.74122

0.74120

0.74118

0.74115

0.74113

0.74109

0.74110

0.74112

TO 0.74447

TO 0.74446

TO 0.74444

TO 0.74441

TO 0.74440

TO 0.74435

TO 0.74436

TO 0.74438

0.74115 TO 0.74442

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 0.74339

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 0.74528

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 0.74878

0.74246 TO 0.75102

0.74150 TO 0.75049

0.74077 TO 0.75079

0.74116

0.74107

0.74100

0.74104

0.74091

0.74091

0.74082

TO

TO

TO

TO

TO

TO

TO

0.74443

0.74435

0.74429

0.74433

0.74422

0.74421

0.74413.

0.74084 TO 0.74417

0.74080 TO 0.74414

0.74076 TO

0.74072 TO

0.74069 TO

0,74081 TO

0.74083 TO

0.74411

0.74408

0.74406

0.74419

0.74422

99 PER CENT

CONFIDENCE INTERVAL

0.74040 TO 0.74529

0.74039 TO 0.74528

0.74036 TO 0.74525

0.74034 TO 0.74523

0.74032 TO 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

0.74018 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

0.73997 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 0.75113

0.73262 TO 0.75103

0.73291 TO 0.75243

0.73267 TO 0.75354

0.73118 TO 0.75356

0.72947 TO 0.75281

0.73260 TO 0.75619

0.73272 TO 0.75681

0.73391 TO 0.75957

0.73251 TO 0.75947

0.73076 TO 0.76080

0.72639 TO 0.76164

0.72067 TO 0.76459

0.71017 TO 0.76184

0.69833 TO 0.77297

NUMBER

1020000

1019000

1018000

1017000

1016000

1015000

1014000

1013000

1012000

1011000

1006000

1001000

996000

991000

986000

981000

976000

971000

966000

961000

956000

951000

946000

941000

932

937

942

947

952

957

962

967

972

977

982

987

992

997

1002

1007

1012

1017

4 OR -

+ OR -

" OR -

" OR -

0.00275

0.00282

0.00285

0.00293

" OR - 0.00307

" OR - 0.00325

" OR - 0.00348

+ OR - 0.00373

+ OR - 0.00389

" OR - 0.00393

+ OR - 0.00402

" OR - 0.00428

+ OR - 0.00449

" OR - 0.00501

" OR - 0.00587

" OR - 0.00732

" OR - 0.00861

" OR - 0.01244

0.74080 TO 0.74419

0.73585 TO 0.74685

0.73569 TO 0.74695

0.73493 TO 0.74634

0.73650 TO 0.74821

0.73569 TO 0.74797

0.73617 TO 0.74917

0.73615 TO 0.75006

0.73491 TO 0.74983

0.73336 TO 0.74892

0.73653 TO 0.75226

0.73674 TO 0.75280

0.73819 TO 0.75530

0.73700 TO 0.75498

0.73577 TO 0.75580

0.73227 TO 0.75577

0.72799 TO 0.75727

0.71878 TO 0.75323

0.71077 TO 0.76053

91000

86000

81000

76000

71000

66000

61000

56000

51000

46000

41000

36000

31000

26000

21000

16000

11000

6000

0.73814

0.73531

0.72739

0.72321

TO 0.74989

TO 0.74995

TO 0.74461

TO 0.74809
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NAC-LWT Cask SAR November 2007
Revision 38

PLOT OF AVERAGE K-EFFECTIVE BY GENERATION RUN. 1

THE LINE REPRESENTS K-EFF = 0.7428 + OR - 0.0008 WHICH OCCURS FOR 1023 GENERATIONS RUN.

0.7427 0.7556 0.7684

------------- I-------------------I--- --------------I---------- -------I-----------------5+ I i
5 +

i ~*
I * I

I z *

10+ *+
i~II*

j *I
I I *I

15 I I*I I *I
I I *I

iII *
I I * I

20+ II I * I

I I *I
i I * I

25+ I + I
I I * I
I I * I
j I * I

SI * I

30+ I + I

I I * I
I I * I

I I *I
35I I

I I * I
iI * I

i I * I
I I * I

40I II I * I
I I * I

45* II I * I
45-I I * I

I I * I

50+ I I
5I II I * I

I I * I
I I * I

55+ I I *+I I * I

i I * I
i I * I
i I * I
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I I * I
II * I
I I I
I I I
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II

I I * IJ II * I

SI * I
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I ' * I
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II * "I
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95 +

100 *

105 +

110 +

115 +

120 +

125 +

130 +

135 +

140 +

145 +

150 +

155 +

160 +

165 +

170 +

175 +

180 +

185 +

190 +

NAC International

November 2007
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I I
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195

200 4

205 +

210 +

215 +

220 +

225 +

230 +

235 +

November 2007
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II
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II
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I
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II
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I 1
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S
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PLOT OF AVERAGE K-EFFECTIVE BY GENERATION SKIPPED.
THE LINE REPRESENTS K-EFF = 0.7428 + OR - 0.0008 WHICH OCCURS FOR 3 GENERATIONS SKIPPED.

0.7320 0.7436 0.7552

----------------- ------------------------ I---------------------I--------------------II
5+ I
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SKIPPING 3

GENERATIONS

GROUP FISSION UNIT REGION FISSIONS PERCENT
FRACTION DEVIATION

1 0.0003 2.19740E-04 2.4717

2 0.0015 1.09341E-03 0.7322

3 0.0017 1.27237E-03 0.6133

4 0.0010 7.40677E-04 0.7926

5 0.0013 1.00055E-03 0.6716

6 0.0017 1.26781E-03 0.5040

7 0.0016 1.21258E-03 0.5687

8 0.0016 1.19645E-03, 0.8956

9 0.0022 1.60512E-03 1.0841

10 0.0046 3.40837E-03 0.986S

11 0.0100 7.45951E-03 0.8650

12 0.0133 9.91099E-03 0.9117

13 0.0125 9.27553E-03 0.9477

14 0.0109 8.08484E-03 0.9065

15 0.0022 1.64837E-03 1.7851

16 0.0016 1.15611E-03 2.3160

17 0.0024 1.77984E-03 2.5360

18 0.0032 2.38678E-03 2.3920

19 0.0040 2.97879E-03 1.9978

20 0.0173 1.28169E-02 1.0271

21 0.0095 7.05344E-03 1.4434

22 0.0236 1.75389E-02 0.9264

23 0.0997 7.40734E-02 0.4269

24 0.2310 1.71624E-01 0.2731

25 0.2024 1.503600-01 0.2927

26 0.2502 1.85851E-01 0.2641

27 0.0886 6.58290E-02 0.4449

SYSTEM TOTAL = 7.42845E-01 0.1096

ELAPSED TIME 3.98033 MINUTES

RANDOM NUMBER= 2DAD49504B4B

ABSORPTIONS PERCENT
DEVIATION

1.31432E-03 0.8817

3.04811E-03 0.2835

9.33984E-04 0.3950

4.99404E-04 0.5404

9.52746E-04 0.3953

2.77494E-03 0.3459

4.91185E-03 0.3810

4.05080E-03 0.4096

4.23075E-03 0.4270

1.04716E-02 0.4109

1.44686E-02 0.4018

1.33269E-02 0.5005

1.64557E-02 0.4665

2.07470E-02 0.3954

1.03632E-02 0.4465

6.16176E-03 0.5040

3.63968E-03 0.8226

3.54809E-03 0.8982

5.90096E-03 0.6187

2.15421E-02 0.3959

8.85516E-03 0.6566

2.03161E-02 0.4664

9.33826E-02 0.2008

2.15314E-01 0.1242

1.90295E-01 0.1263

2.39684E-01 0.1202

8.46067E-02 0.2090

1.00179E+00 0.0220

LEAKAGE PERCENT
DEVIATION

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.000000+00 0.0000

0.00000E+00 0.0000

S.OOOOE+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.OOOOOE+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+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

O.O0000E+00 0.0000

0.00000E+00 0.0000

0.0OOOOE+00 0.0000

0.00000E000 0.0000

O.O0000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

0.00000E+00 0.0000

O.00000E+00 0.0000

C.
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0.6577 TO 0.6612
0.6612 TO 0.6648
0.6648 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 0.6861
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
0.7251 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
0.7464 TO 0.7499
0.7499 TO 0.7534
0.7534 TO 0.7570
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
0.8067 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

FREQUENCY FOR GENERATIONS 4 TO 1023
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0.6577 TO 0.6612
0.6612 TO 0.6648
0.6648 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 0.6861
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
0.7251 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
0.7464 TO 0.7499
0.7499 TO 0.7534
0.7534 TO 0.7570
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
0.8067 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

FREQUENCY FOR GENERATIONS 259 TO 1023

6.6.13-20



NAC-LWT Cask SAR
Revision 38

November 2007

0.6577 TO 0.6612
0.6612 TO 0.6648
0.6648 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 0.6861
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
0.7251 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
0.7464 TO 0.7499
0.7499 TO 0.7534
0.7534 TO 0.7570
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
0.8067 TO 0.8102
0.8102 TO 0.8137
0.8137 TO 0.8173
0.8173 TO 0.8208
0.8206 TO 0.8244
0.8244 TO 0.8279

FREQUENCY FOR GENERATIONS 514 TO 1023
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0.6577 TO 0.6612
0.6612 TO 0.6648
0.6648 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 0.6861
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
0.7251 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
0.7464 TO 0.7499
0.7499 TO 0.7534
0.7534 TO 0.7570
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
0.8067 TO 0.810Z
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

FREQUENCY FOR GENERATIONS 769 TO 1023
'C.

(A

V,
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6.6.14 High Fissile Mass LEU (32 g 23SU 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.
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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 - COMMENT CARD REFERS TO NOMINAL PLATE SIZE

TYPE A FUEL - FULL BASKETS
23 PLATES - 20 GRAM U-235 PER PLATE
0.123 CM PLATE THICKNESS; 6.6 CM FUEL WIDTH; 56 CM FUEL HEIGHT
HEU FUEL COMPOSITION 30 WT%U - 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
27GROUPNDF4 LATTICECELL
* TYPE B FUEL - FULL/PARTIAL BASKET FUEL MATERIAL

URANIUM 1 DEN=19.05 0.21915 293 92235 25 92238 75 END
AL 1 DEN=2.702 0.51503 293 END
I CLAD, MODERATOR, AND CASK MATERIALS

AL 2 1.0 293.0 END
H20 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
H20 7 1.E-20 293.0 END
H20 8 I.E-20 293.0 END
H20 9 1.0 293.0 END
I TYPE A FUEL - FULL BASKET FUEL MATERIAL

URANIUM 10 DEN=19.05 0.0364 293 92235 94 92238 6 END
AL 10 DEN=2.702 0.59889 293 END
. SPACER MATERIAL

AL 11 1.0 293.0 END
END COMP
SYMMSLABCELL 0.3917 0.075 1 3 0.115 2 END
I DANCOFF CORRECTION FACTOR FOR TYPE A FUEL- FULL BASKET FUEL DEFINITION
MORE DATA DAN(10)=0.5119 RES=10 SLAB 0.083 END MORE

READ PARAM TBA=10 RUN=YES PLT=NO GEN=803 NFG=O00 RND=ABCDl234 END PARAM
READ GEOM

* FUEL PLATE CELL UNITS - FULL BASKETS - TYPE A FUEL

UNIT 1
COM= 'MIDDLE FUEL PLATE CELL'
CUBOID 10 1 2P3.3000 2P0.0415 58 2
CURDID 2 1 2P3.3000 2P0.0615 60 0.0
CU1OID 3 1 2P3.3000 2P0.1957 60 0.0
UNIT 2
COM='TOP FUEL PLATE CELL'
CUEOID 10 1 2P3.3000 2P0.0415 58 2
CUOID 2 1 2P3.3000 2P0.0615 60 0.0
CUBOID 3 1 2P3.3000 0.0615 -0.1957 60 0.0
UNIT 3
COM='BOTTOM FUEL PLATE CELL'
CUBOID 10 1 2P3.3000 2P0.0415 58 2
CUBOID 2 1 2P3.3000 2P0.0615 60 0.0
CUBOID 3 1 2P3.3000 0.1957 -0.0615 60 0.0

UNIT 4
COM= 'SIDE PLATE'
CUBOID 2 1 2P0.2 2P3.75 60 0.0

'FUEL PLATE CELL UNITS - FULL/PARTIAL BASKET - TYPE B FUEL

UNIT 5
COM= 'MIDDLE FUEL PLATE CELL'
CUBOID 1 1 2P3.6500 2P5.0375 56.7 0.7
CUBOID 2 1 2P3.6500 2P0.0575 57.4 0.0
CUEDID 3 1 2P3.6500 2P5.19585 57.4 0.0
UNIT 6
COM='TOP FUEL PLATE CELL'
CUBOID 1 1 2P3.6500 2P0.0375 56.7 0.7
CUBOID 2 1 2P3.6500 2P0.0575 57.4 0.0
CUBOID 3 1 2P3.6500 0.0575 -0.19585 57.4 0.0
UNIT 7
COM='BOTTOM FUEL PLATE CELL'
CUBOID 1 1 2P3.6500 2P0.0375 56.7 0.7
CUBOID 2 1 2P3.6500 2P0.0575 57.4 0.0
CUBOID 3 1 2P3.6500 0.19585 -0.0575 57.4 0.0

UNIT 8
COM= 'SIDE PLATE'
CUBOID 2 1 2P0.2 2P3.75 57.4 0.0

UNITS 10 TO 100 ELEMENTES SHIFTED DOWN IN BASKET

BASKET CENTER ROW ARRAY ELEMENTS

UNIT 10
COM='FUEL PLATE ARRAY - PLATES IN 5/16 IN. WEE CENTER'
ARRAY 1 -3.3000 -4.3688 0.0
CUBOID 3 1 2F4.3688 2P4.3688 73.152 0.0
HOLE 4 -4.1687 0.0 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 ARRAY PLATES IN 5/16 IN. WEB RIGHT'

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 2R0.3556 4R0.0 1
UNIT 12
COM='FUEL ARRAY PLATES IN 5/16 IN. WEB LEFT'
ARRAY 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 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 0.3048 5RO.0 1
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 4R0.0 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 -4.3688 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 5R0.0 1
UNIT 31
COM='FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON LEFT - BOTTOM STACK'
ARRAY 1 -3.9686 -4.3688 0.0
CUBOID 3 1 2P4.3688 224.3688 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 1

CONSTRUCTION OF BASKET ROWS

UNIT 40
COM='2 UNIT ARRAY WITH 1/4 IN. PLATE ON TOP AND SIDES'
ARRAY 2 -9.0428 -4.3688 0.0
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 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 0,3048 2R0.0 I

BASKET UNIT

UNIT 50
COM='7 04TR 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 4P49.8539 73.152 -1.27

UNITS 110 TO 150 ELEMENTES SHIFTED UP IN BASKET

BASKET CENTER ROW ARRAY ELEMENTS

UNIT 110
COM='FUEL PLATE ARRAY - PLATES IN 5/16 IN. WEB CENTER'
ARRAY 1 -3.3000 -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 2R0.3556 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 0.0 13.152
HOLE 4 4.1687 0.0 13.152
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REPLICATE 5 1 2R0.3556 4R0.0 1
UNIT 112
COM='FUEL ARRAY PLATES IN 5/16 IN. WEB LEFT'
ARRAY 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 2R5.3556 4R0.0 1

* BASKET TOP ROW ARRAY ELEMENTS

UNIT 120
COM='FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON RIGHT - TOP STACK'
ARRAY 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 0.3048 5RO.0 1
UNIT 121
COM='FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON LEFT - TOP STACK'
ARRAY 1 -3.9686 -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 0.0 0.3048 4R0.0 1

BASKET BOTTOM ROW ARRAY ELEMENTS

UNIT 130
COM='FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON RIGHT - BOTTOM STACK'
ARRAY 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 0.3048 5RO.0 1
UNIT 131
COM='FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON LEFT - BOTTOM STACK'
ARRAY 1 -3.9686 -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 0.0 0.3048 4R0.0 1

CONSTRUCTION OF BASKET ROWS

UNIT 140
COM='2 UNIT ARRAY WITH 1/4 IN. PLATE ON TOP AND SIDES'
ARRAY 5 -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 6 -14.1738 -4.3688 0.0
REPLICATE 5 1 2R0.3556 2R0.7112 2R0.0 1
UNIT 142
COM='2 UNIT ARRAY WITH 1/4 IN. PLATE ON BOTTOM AND SIDES'
ARRAY 7 -9.0428 -4.3688 0.0
REPLICATE 5 1 2R0.3048 0.0 0.3048 2R0.0 1

BASKET UNIT

UNIT 150
COM= '7 MTR ELEMENTS IN THE LWT'
CYLINDER 3 1 17.0500 73.152 0.0
HOLE 140 0.0 +9.4489 0.0
HOLE 141 0.0 0.0 0.0
HOLE 142 0.0 -9.4489 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 4P49.8539 73.152 -1.27

UNITS 210 TO 250 ELEMENTS SHIFTED DOWN IN BASKET - NO FUEL IN CENTER ROW

BASKET CENTER ROW ARRAY ELEMENTS

UNIT 210
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
CUBOID 3 1 2P4.3688 2P4.3688 73.152 0.0
REPLICATE 5 1 2R0.3556 4R0.0 1
UNIT 211
COM='FUEL ARRAY PLATES IN 5/16 IN. WEB RIGHT'
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 2R0.3556 4R0.0 1
UNIT 212
COM='FUEL ARRAY PLATES IN 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 2R0.3556 4R0.0 1

BASKET TOP ROW ARRAY ELEMENTS

November 2007
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UNIT 220
COM= FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON RIGHT - TOP STACK'
ARRAY 11 -3.3314 -4.3688 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 0.3048 5RO.0 1
UNIT 221
COM='FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON LEFT - TOP 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

BASKET BOTTOM ROW ARRAY ELEMENTS

UNIT 230
COM='FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON RIGHT - BOTTOM STACK'

ARRAY 11 -3.3314 -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 0.3048 5RO.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 4R5.0 1

CONSTRUCTION OF BASKET ROWS

UNIT 240
COM='2 UNIT ARRAY WITH 1/4 IN. PLATE ON TOP AND SIDES'
ARRAY 12 -9.0428 -4.3688 0.0
REPLICATE 5 1 3R5.3048 0.0 2R0.0 1
UNIT 241
COM='3 UNIT ARRAY WITH REST OF 5/16 WEB'
ARRAY 13 -14.1738 -4.3688 0.0
REPLICATE 5 1 2R0.3556 2R0.7112 2R0.0 1
UNIT 242
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 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 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 4P49.8539 73.152 -1.27

UNITS 310 TO 350 ELEMENTS SHIFTED UP IN BASKET - NO FUEL IN 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
CUBOID 3 1 2P4.3688 2P4.3688 73.152 0.0
REPLICATE 5 1 2R0.3556 4R0.0 1
UNIT 311
COM='FUEL ARRAY PLATES IN 5/16 IN. WEB RIGHT'
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 2R0.3556 4R5.0 1
UNIT 312
COM='FUEL ARRAY PLATES IN 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 2R0.3556 4R5.0 1

BASKET TOP ROW ARRAY ELEMENTS

UNIT 320

COM='FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON RIGHT - TOP STACK'
ARRAY 11 -3.3314 -4.3688 15.752
CUBOID 3 1 2P4.3688 2P4.3688 73.152 0.0
HOLE 8 -4.1687 0.0 15.752
HOLE 8 4.1687 0.0 15.752
REPLICATE 5 1 0.3048 5RO.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 -4.3688 15.752
CUROID 3 1 2P4.3688 2P4.3688 73.152 0.0
HOLE 8 -4.1687 0.0 15.752
HOLE 8 4.1687 0.0 15.752
REPLICATE 5 1 0.0 0.3048 4R0.0 1

BASKET BOTTOM ROW ARRAY ELEMENTS

UNIT 330
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 2P4.3688 2P4.3688 73.152 0.0
HOLE 8 -4.1687 0.0 15.752
HOLE 8 4.1687 0.0 15.752
REPLICATE 5 1 0.3048 5R0.0 1
UNIT 331
COM= FUEL ARRAY WITH HALF OF 1/4 IN. PLATE ON LEFT - BOTTOM STACK'
ARRAY 11 -3.9686 -4.3688 15.752
CUBOID 3 1 2P4.3688 2P4.3688 73.152 0.0
HOLE 8 -4.1687 0.0 15.752
HOLE 8 4.1687 0.0 15.752
REPLICATE 5 1 0.0 0.3048 4R0.0 1

CONSTRUCTION OF BASKET ROWS

UNIT 340
COM='2 UNIT ARRAY WITH 1/4 IN. PLATE ON TOP AND SIDES'
ARRAY 15 -9.0428 -4.3688 0.0
REPLICATE 5 1 3R0.3048 0.0 2R0.0 1
UNIT 341
COM='3 UNIT ARRAY WITH REST OF 5/16 WEB'
ARRAY 16 -14.1738 -4.3688 0.0
REPLICATE 5 1 2R0.3556 2R0..7112 2R0.0 1
UNIT 342
COM='2 UNIT ARRAY WITH 1/4 IN. PLATE ON BOTTOM AND SIDES'
ARRAY 17 -9.0428 -4.3688 0.0
REPLICATE 5 1 2R0.3048 0.0 0.3048 2R0.0 1

BASKET UNIT

UNIT 350
COM=17 MTR ELEMENTS IN THE LWTI
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 0.0
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 4P49.8539 73.152 -1.27

CASK LID AND BOTTOM STRUCTURE

UNIT 460
COM=ISIMPLIFIED LID STRUCTURE NAC-LWT'
CYLINDER 5 1 36.5188 13.6775 -14.1351
CYLINDER 8 1 49.8539 13.6775 -14.1351
CUBOID 8 1 4P49.8539 13.6775 -14.1351
UNIT 461
COM='SIMPLIFIED CASK BOTTOM STRUCTURE NAC-LWT'
CYLINDER 6 1 26.3525 2P3.81
CYLINDER 5 1 36.6188 +13.36 -12.7
CYLINDER 8 1 49.8539 +13.36 -12.7
CUBOID 8 1 4P49.8539 +13.36 -12.7
UNIT 462
COM= THIN TOP AND 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 LID AND BOTTOM

GLOBAL UNIT 470
COM='STACK OF 6 BASKETS IN CASK WITH LID AND BOTTOM'
ARRAY 40 -49.8539 -49.8539 0.0
END GEOM
READ ARRAY

ARRAYS FOR TYPE A BASKETS

FUEL ELEMENT PLATE ARRAY

ARA=1 NUX=1 NUY=23 NUZ=1 FILL 3 21R1 2 END FILL

ARRAYS OF BASKET OPENINGS (TOP, MIDDLE, BOTTOM)
PLATES AT BOTTOM OF OPENING

ARA=2 NUX=2 NUY=1 NHZ=l FILL 20 21 END FILL
ARA=3 NUX=3 NUY=I NDZ=1 FILL 12 10 11 END FILL
ARA=4 NUX=2 NUY=I NUZ=1 FILL 30 31 END FILL

ARRAYS OF BASKET OPENINGS (TOP, MIDDLE, BOTTOM)
PLATES AT TOP OF OPENING

ARA=5 NUX=2 NUY=1 NDZ=1 FILL 120 121 END FILL
ARA=6 NUX=3 NUY=I NUZ=1 FILL 112 110 111 END FILL
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ARA7 NI.DD2 NUY=1 NDZ=1 FILL 130 131 END FILL

ARRAYS FOR TYPE B BASKETS

ABA=11 NUX=1 NUY=23 NUZ=1 FILL '7 21R5 6 END FILL

* ARRAYS OF BASKET
PLATES AT BOTTOM

ARA=12 NUX=2 NUY=1
ARA=13 NUX=3 NUY=1
ARA=14 NUX=2 NUY=1

* ARRAYS OF BASKET
* PLATES AT TOP OF

ARA=15 NUX=2 NUY=1
ARA=I6 NUX=3 NUY=1
ARA=I17 NUX=2 NUY=1

* ARRAY OF BASKETS

ARA=40 NUX=I NUY=I
END ARRAY

OPENINGS (TOP, MIDDLE, BOTTOM)
OF OPENING

NUZ1=1 FILL 220 221 END FILL
NUZ=1 FILL 212 210 211 END FILL
NUZ=1 FILL 230 231 END FILL

OPENINGS (TOP, MIDDLE, BOTTOM)
OPENING

NUZ=1 FILL 320 321 END FILL
NUZ=1 FILL 312 310 311 END FILL
NUZ=1 FILL 330 331 END FILL

WITH LID AND BOTTOM

NUZ=10 FILL 461 462 350 50 150 50 150 250 462 460 END FILL

READ BOUNDS ALL=MIR END BOUNDS
READ START NST=O XSM=-17 XSP=17 YSM=-I7 YSP=17 ZSM=25 ZSP=475 END BOUNDS
READ PLOT
TTL='X-Y PLOT OF CENTER ELEMENT - FUEL ELEVATION'
SCR=YES PIC=MAT LPIW10
UAX=1.0 VDN=-1.0 NAX=1500
XUL=-5.0 YUL=5.0 ZUL=150.0
XLR=5.0 YLR=-5.0 ZLR=150.0 END
TTL='X-Y PLOT OF BASKET - FUEL ELEVATION'
UAX=1.0 VDN=-1.0 NAX=1500
XUL=-17.0 YUL=17.0 ZUL=50.0
XLR=17.0 YLR=-17.0 ZLR=50.0 END
TTL='X-Y PLOT OF BASKET - FUEL ELEVATION - MIDDLE BASKET'
UAX=I.O VDN=-1.0 NAX=1500
XUL=-I7.0 YUL=I7.0 ZUL=150.0
XLR=I7.0 YLR=-17.0 ZLR=150.0 END
TTL='X-Y PLOT OF CASK - FUEL ELEVATION'
UAX=1.0 VDN=-1.0 NAX=1500
XUL=-65.0 YUL=65.0 ZUL=150.0
XLR=65.0 YLR=-65.0 ZLR=150.0 END
TTL='Y-Z (X=0) PLOT OF MIDDLE BASKET - CENTER SECTION'
VAX=1.0 WDN=-1.0
XUL=0.0 YUL=-5.0 ZUL=155.0
XLs=0.0 YLR=5.0 ZLR=150.0 END
TTL='Y-Z (X=0) PLOT OF MIDDLE BASKET - CENTER FUEL ELEMENT'
VAX=1.0 WDN=-I.0
XUL=0.0 YUL=-5.0 ZUL=I80.0
XLR=0.0 YLR=5.0 ZLR=100.0 END
TTL='Y-Z (X=-2) PLOT OF MIDDLE BASKET'
VAX=1.0 WDN=-1.0
XUL=-2.0 YUL=-15.0 ZUL=180
XLR=-2.0 YLR=15.0 ZLR=100.00 END
TTL='Y-Z (X=-2) PLOT OF CASK - R=17.0'
LPI=5 NAX=I000
VAX=1.0 WDN=-1.0
XUL=-2.0 YUL=-17.0 ZUL=502.0
XLR=-2.0 YLR=17.0 ZLR=-1.0 END
TTL='Y-Z (X=-2) PLOT OF CASK - R=51.0'
VAX=1.0 WDN=-1.0
XUL=-2.0 YUL=-51.0 ZUL=502.0
XLR=-2.0 YLR=51.0 ZLR=-I.0 END
END PLOT
END DATA
END
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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.

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 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. TPBAR transports shall be performed with

a leaktight containment boundary.

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.
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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 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 these 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 or 7.1.1) 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 an O-ring on the inner end of the port cover. The alternate port cover was developed
to facilitate ease of installation and removal in the field. 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 leaktight and high-pressure containment boundary seal per

the requirements of ANSI N14.5-1997. The Alternate B port cover is required to be installed for

the transport of TPBAR contents and other authorized contents requiring a leaktight containment

capability. The two port cover designs can be used interchangeably for authorized contents not

requiring a leaktight or high-pressure containment boundary capability.

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, specific procedures will specify the use of the Alternate B
port covers. In these loading procedures, the more restrictive Alternate B port cover helium

leakage rate testing is described. For other content loading procedures, either port cover design

can be used. However, if the Alternate B port covers are used, -the metallic O-ring seal will be

replaced for each transport and the helium maintenance leakage rate test is required to be

performed.

0
NAC International 7.1-2



NAC-LWT Cask SAR November 2007
Revision 38

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
and 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.

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.
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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. If leakage is detected or suspected, 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 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 0
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 basket assembly.

13. Fill the cask cavity with clean water.

14. Install lift yoke ann guides and remote actuation component on the cask lifting yoke.

15. Engage the cask lifting yoke with the cask lifting trunnions and pick up 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.

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. 0
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Note: See Section 7.1.8 procedures for instructions for loading and preparing PWR or
BWR rods 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
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.
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32. Backfill the cask cavity with helium 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 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.

34. Install the vent and drain alternate port covers and torque the bolts to 100 :L10 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 to confirm a leaktight seal condition
for each loaded transport. Install the Alternate B port cover, torque the high-
strength bolts to 285 ± 15 inch-pounds, and perform the maintenance
leakage rate test per the requirements of Section 8.1.3.3.

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.

S39. 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 seal wire and number seal on the top attachment point on the top impact
limiter.

43. Install ISO container bracing and lid or personnel barrier.
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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 (j).

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
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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.

Note: For Alternate B port covers, replace the metallic O-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 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.

11. Visually inspect the inner cavity for foreign material or damage. Install, or verify the
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 0
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.

0
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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 1
atmosphere (absolute) +1, -0 psi.

e. Remove the gas supply line.

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 ±10 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 to confirm a leaktight seal condition for
each loaded transport. Install the Alternate B port cover, torque the high-
strength bolts to 285 ± 15 inch-pounds, and perform the maintenance leakage
rate test per the requirements of Section 8.1.3.3.

27. Decontaminate the cask. Survey the cask for surface contamination and radiation
dose rates.
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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 liffing 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 tamper seal wire and number seal on the top 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 (j).

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.

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 Containing 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. 0
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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. Re-invert 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 diameter 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.

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.
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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.

0

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. Re-invert 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.

0

0
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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 reactor fuel elements such as MTR,

DIDO, spiral and plate assemblies (i.e., MOATA elements). 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 bottoin 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 and

ANSTO (the basket assembly identification for MOATA and spiral fuel types) basket assemblies

consist of a top module, four intermediate modules and a base module. 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.

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.

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 per DIDO fuel element shall not exceed 25 W.

* The maximum decay heat load for a loaded DIDO fuel basket assembly shall not exceed 1.05SkW . • " ... •

* 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
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(HEU fuel), or by use of minimum cool time versus 235U depletion curves in Figure 7.1-11
(generic for LEU, MEU and HEU fuels). 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 I's 235 U depletion curves is required for fuel assemblies in this category.

* An'additional requirement for fuel element loading of the top module limits the heat load to
18 W per element, unless there is a spacer bolted to the underside of the closure lid, or there
is sufficient fuel element hardware to ensure that axial movement of the fuel element is
limited, to ensure that the active fuel region is radially shielded by the gamma shield lead
layer. A lid spacer, if required, shall be as shown on NAC Drawing No. 315-40-113.

Spiral and MOATA fuel elements shall meet the content conditions specified in the Certificate of

Compliance for loading into the ANSTO fuel basket assembly. Full spiral fuel loads or mixed

spiral and MOATA fuel loads are authorized with separate basket modules containing the two

fuel types.

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
CFR71.87(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
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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. If leakage is detected or suspected, 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 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 inspect the
Teflon O-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 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.

Note: If a basket module is to be loaded with a LEU MTR fuel element having 23U

content >470 g (>22 g 23 5U per plate), cell black 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 23U 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.
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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 tort (13 mbar) and continue vacuum
pumping for a minimum of 15 minutes.

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 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 pressure rise is >5 torr (6.7 mbar), repeat vacuum drying until the dryness 0
verification results are satisfactory.

27. Backfill the cask cavity with helium to 0 psig (1 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.
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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, torque the high-strength
bolts to 285 ± 15 inch-pounds, and perform the maintenance leakage rate test
per the requirements of Section 8.1.3.3.

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 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.

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 tamper seal wire and number seal on the top attachment point on 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 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.
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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.

7.1.5 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
for LEU MTR fuel elements with greater than 470 g 235U, 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 1), 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 9
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 Certificate of Compliance (CoC) are met and that the analyses

presented in this SAR are bounded.

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 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 HLEU) 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.
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 235U content greater than 470 grams, but not exceeding 640

grams, 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 470 g per element. Specific basket locations and restrictions
for the high load LEU elements are described in Section 7.1.5.1. 0
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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 is 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

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.

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 470
g, and not exceeding 640 g, 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 (>470 g 235U) 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 >470 g 235U is to be loaded.

5. 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.
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6. 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 2,775 cm2 per package.

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 470 g 2 3 5U 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 1 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 1 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.

4. Independently verify that the fuel element and spacer loading in the basket module
complies with the loading diagram.

5. Repeat steps 1 through 4 until all identified fuel elements have been loaded into basket
modules in compliance with the loading diagrams.

NAC Iternaional7.1i2
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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

7.1-2 through Figure 7.1-7, depending on fuel enrichment (i.e., LEU, MEU or HEU) or 235U

content.

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
231U mass of up to 380 grams and a 235U 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 215U 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 210 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.
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0
Figure 7.1-1 MTR Fuel Basket Module Loading Pattern (Top View)

0
Loading Diagram

0
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Figure 7.1-2 LEU MTR Fuel Basket Loading Guidelines for 30 W Uniform Loading
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Figure 7.1-3 MEU MTR Fuel Basket Loading Guidelines for 30 W Uniform Loading 0
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Figure 7.1-4 HEU MTR Fuel Basket Loading Guidelines for 30 W Uniform Loading -
Maximum 380 grams 23SU
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0Figure 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 235v
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Figure 7.1-7 HEU MTR Fuel Basket Loading Guidelines for Preferential Loading - Maximum 460 grams ý35U
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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. % 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 non-poisoned 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 1 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. Each nonpoisoned basket module

may contain up to 24 TRIGA fuel elements, for a total of 120 elements, or up to 96 TRIGA fuel

cluster rods, for a total of 480 rods. 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. 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, in a screened failed

fuel can, or in a sealed failed fuel can. TRIGA fuel cluster rods may be transported within the

fuel rod insert in a basket cell, or in a sealed failed fuel can. The screened and sealed failed fuel

cans fit in a module cell. The screened failed fuel can holds up to four damaged TRIGA fuel

elements or two TRIGA fuel elements as fuel debris. The sealed failed fuel can holds up to two

damaged TRIGA fuel elements, two equivalent TRIGA elements as fuel debris, or up to six

damaged TRIGA fuel cluster rods.

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.

Screened failed fuel cans are provided in two lengths. The short can is intended for TRIGA fuel

elements having a nominal length of about 30 inches, which includes all of the TRIGA fuel
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elements except fuel follower control rod elements. The long can accommodates the fuel 4
follower control elements, which have a nominal length of 45 inches. The short can may be used
in the top or base basket module. The long can may only be installed in the top module. The

cans have a screened bottom that permits water draining but retains gross particulate material.

TRIGA fuel cluster rods may not be loaded into screened failed fuel cans.

TRIGA fuel debris or damaged fuel cluster rods are required to be loaded into sealed failed fuel

cans. The cans are provided in two lengths. The short can may be used in the base or top basket

modules. The long can may only be used in the top module. The sealed cans are vacuum dried

prior to loading into a TRIGA fuel basket.

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:

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. 0
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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. If leakage is detected or suspected, 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 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.
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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
operations. If the poisoned basket Configuration 2 is used, ensure that the TRIGA
fuel spacer is attached to the NAC-LWT lid. To install the fuel spacer, orient the bolt
in the hole positioned immediately below the center arc shaped clearance on the edge
of the spacer and place the bolt in the hole marked "top of cask" adjacent to the hole.
Install the remaining three bolts and torque bolts to 40 foot-pounds. If TRIGA fuel
cluster rods are tobe 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 contents to be loaded and verify that the fuel contents comply
with the content, heat load and quantity conditions as specified in the CoC.

17. Load a TRIGA fuel basket module into the shielded transfer cask.

18. Place the shielded transfer cask containing the loaded basket module onto the dry
transfer system components positioned on the top of the cask.

19. Lower the fuel basket from the shielded transfer cask into the shipping cask.

20. Repeat the loading and transfer of loaded basket modules until the approved cask
loading plan is completed.

21. Install the closure lid onto the cask. Visually verify that the lid is properly seated.

22. Remove the dry transfer system components from the top of the cask.

23. Install and tighten the 12 closure bolts to 260 ± 20 ft-lbs in three passes, using the
torque sequence stamped on the closure lid.

24. Connect a gas supply line to the vent valve and the drain line to the drain valve.

25. 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. 0
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26. Evacuate the cask cavity to less than or equal to 10 torr (13 mbar) and continue
vacuum pumping for a minimum of 15 minutes.

27. 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
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.

28. Backfill the cask cavity with helium to 0 psig (1 atmosphere, absolute), +1, -0 psi and
disconnect the VDS from the vent valve.

29. 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.

30. Install the vent and drain alternate port covers and torque the bolts to 100 ±1 0 inch-
pounds.

31. 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.

32. 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 to confirm a leaktight seal condition for
each loaded transport. Install the Alternate B port cover, torque the high-
strength bolts to 285 ± 15 inch-pounds, and perform the maintenance leakage
rate test per the requirements of Section 8.1.3.3.

33. 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.

34. Engage the cask lifting yoke to the lifting trunnions.

35. 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
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resting on the front saddle by moving the crane and/or the trailer as required to
maintain cask engagement to the rear supports.

36. .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
tamper seal wire and number seal on the top attachment point on the top impact
limiter.

37. Install ISO container bracing and lid, or personnel barrier.

38. 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).

39. 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.

40. 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.

41. Apply appropriate placards to the transport vehicle in accordance with 49 CFR 172,
Subpart F.

42. 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
TRIGA Sealed Failed Fuel Cans

1. Examine the sealed failed fuel can (can) 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 the can into the pool and position it for fuel loading.

3. Load the damaged TRIGA fuel or fuel debris into the can. Verify that no more than
the equivalent of 2 fuel elements or 6 fuel cluster rods are loaded into the can.
Visually verify that there is no debris in the lid sealing surface and thread areas.

4. Examine the can 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 the fitting is properly
seated.

6. Install the lid and torque the lid bolts to 150 ± 10 inch-pound.

0
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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 can with air or helium to remove the water. Continue the purge for at

least 5 minutes after bubbles appear from the base of the can.

8. Access and torque the drain plug to 50± 10 inch-pound.

9. Evacuate the can 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 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.

11. Backfill the can with helium to a pressure of 1 atmosphere (0 psig), +1, -0 psi.

12. Shut and lock the lid valve.

13. Disconnect the testing hose from the lid test connection.

14. The sealed failed fuel can is now ready for loading into a TRIGA basket module.

7.1.8 Procedure for Wet Loading of PWR/BWR Fuel Rods into the

PWRIBWR Transport Canister

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. 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 and shall be loaded into the NAC-LWT
cask in accordance with Section 7.1.1, Procedures for Wet Loading of LWR Fuel. If
the transport canister is being shipped in the sealed configuration, complete steps 7-
13 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 0
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 1 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.L•
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7.1.9 Procedure for Wet Loading of TPBAR Consolidation Canister into the
NAC-LWT Cask

This section describes the procedures for loading the NAC-LWT with a TPBARconsolidation

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.

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 for the transport TPBARs shall be configured as shown on Drawing

No. 315-40-128, including Alternate B port covers.

I. 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. If leakage is detected, verify shield tank fluid level
and correct, as required.

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 and not damaged when the
lid is set down.

12. Visually inspect the inner cavity for foreign material or damage. Install or verify the 0
presence of the standard drain tube and the TPBAR 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 up 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 to be loaded.

17. Pick up the consolidation 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 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.

20. Position the closure lid over the cask and slowly lower it into place allowing the
consolidation canister bail to engage with the TPBAR spacer on the bottom of the lid. 0
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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 trnnions 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 of ten (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, torque the high-strength bolts to 285 4- 15 inch-pounds, and helium leakage
test the Alternate B vent and drain port covers to leaktight criteria in accordance with
Section 8.1.3.3.

34. Decontaminate the cask. Survey the cask for surface contamination and radiation
dose rates.
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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.
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 tamper seal wire and number seal on the top 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 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 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.

0
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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.

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.
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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. If leakage is detected or suspected, verify shield tank
fluid level and correct, as required.

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 O-ring with an approved
spare prior to reinstallation.

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 O-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
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.
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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.

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 the 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 (1 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.
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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 the leaktight seal condition
for each loaded transport. Install the Alternate B port cover, torque the high-
strength bolts to 285 =L 15 inch-pounds, and perform the maintenance leakage
rate test per the requirements of 8.1.3.3.

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 tamper seal wire and number seal on the top attachment point on the top
impact limiter.,_-..

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.

0
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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
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 weather seal from the cask lid.

10. Remove the Alternate B vent and drain valve port covers. Replace the metallic seal with
an approved spare and inspect the Viton® O-ring seal on each cover. If the Viton® 0-
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.

11. Loosen and remove all closure lid bolts.

12. Attach the lid removal fixture to the closure lid.
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13. Use a transfer cart or loading fixture and move the cask into the loading position.

14. 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 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 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.

15. Install the seal surface protector in the lid cavity, if required.

16. 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.

17. Remove the cask seal surface protector, if used, and install the cask closure lid.

18. Use the transfer cart or loading fixture and remove the cask from the loading area.

19. 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.

20. Connect a vacuum pump to the cask vent valve.

21. Install the drain port cover, if drain valve is not required for operations, and torque the
port cover bolts to 285 ± 15 in-lbs.

22. 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.

23. 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 10-3 micro
curies/cc.

24. 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.

25. 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 withlf49 CFR
173.443 and 173.441, respectively.

26. 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
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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.

27. Install and attach the cask tiedown strap. Install the cask top and bottom impact
limiters.

28. Install a tamper-indicating seal to one of the top impact limiter ball lock pins.

29. 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 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 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.

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.

31. Complete the shipping document, carrier instructions (if required), and apply
appropriate placards and labels.
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7.2 Procedures for Unloading Package

In general, the procedure for unloading the package is the reverse of that presented for loading

the package (Section 7.1). Modifications shall be incorporated into site-specific procedures for

the dry handling and loading of fuel, shipment of waste, shipment of sound metallic fuel rods,

and shipment of failed metallic fuel rods.

7.2.1 Procedures for Wet Unloadina of LWR Fuel

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. Inspect the security seal and wire on the top impact limiter and confirm the seal
number is correct per the shipper's documentation.

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 and fill/drain valve port covers. Connect a pressure gauge and
isolation valve assembly to the cask vent valve.
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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. Carefuilly 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 t o
provide clearance for unloading the cask.

20. Unload the contents of the cask cavity using the required grapple system.

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.

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 1 20 ft-lb in three passes, using the
torque sequence stamped on the closure lid.

0

0

0
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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. Inspect the security seal and wire on the top impact limiter and confirm the seal
number is correct per the shipper's documentation.

6. Remove the top and bottom impact limiters.
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.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.0

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.
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.
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19. Unload the contents of the cask cavity using the required grapple system.

20. 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.

21. Engage the cask lifting yoke with the cask trunnions and raise the cask.

22. 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.

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 (air, nitrogen or helium) supply line to the vent valve and the drain line
to the drain valve.

28. 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.

29. Remove the gas supply and drain lines.

30. Install the alternate port covers over the vent and drain valves and tighten the port
cover bolts to 100 :L 10 in-lb. For Alternate B port covers, install and torque the high-
strength bolts to 285 +L 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.

2.3 Procedure for Wet Unloading of MTR, TRIGA, DIDO, ANSTO or

PULSTAR Fuel Basket Contents

7.2

The procedure for the unloading of MTR, TRIGA, DIDO, ANSTO or PULSTAR 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
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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.

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. Inspect the security seal and wire on the top impact limiter and confirm the seal
number is correct per the shipper's documentation.

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 the 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.
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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 ýcask with clean water to minimize contamination.

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 or PULSTAR fuel assemblies

or fuel cans 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, fuel cans, and empty basket modules are removed from the cavity.

Alternatively, each basket module containing fuel assemblies or damaged fuel cans 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.
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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 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.

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 or

PULSTAR Fuel Contents

This section describes the procedure for unloading of MTR, TRIGA, DIDO, ANSTO or

PULSTAR fuel basket contents from the NAC-LWT in a cell or a dry unloading fixture.

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

NAC International 7.2-8



NAC-LWT Cask SAR November 2007
Revision 38

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 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. 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. Inspect the security seal and wire on the top impact limiter and confirm the seal number
is correct per the shipper's documentation.

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.

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.
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17. Install the seal surface protector in the lid cavity, if required.

18. Unload the MTR, TRIGA, DIDO, ANSTO or PULSTAR fuel basket modules or
TPBAR consolidation canister from the cask cavity using the required grapple or
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
(not required for TPBAR configuration).

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 ±L 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 TPBAR Consolidation Canister or

Waste Container 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.

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.

0
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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 unloading 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
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.

8. Place the cask in a transfer cart or an unloading fixture. Disengage the lifting yoke.

9. Remove the weather seal from the cask lid.

10. Remove the vent valve port cover.

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 1 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 th e 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.

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 from the unloading area.
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22. Collect an ambient air sample near the cask cavity opening. If the measured tritium gas i
concentration exceeds 1 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+4 dpm/100 cm2, 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.

0
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7.3 Procedures for Preparation of the Empty Package for Transport

The procedures for the preparation of the empty package for transport are as follows.

1. Verify that the closure lid bolts and the valve port cover bolts are torqued to the proper
values as given in Table 7.3-1.

2. Verify that the cask cavity has been drained and is empty as directed in Section 7.2.

3. Decontaminate the cask and survey the cask for surface contamination and radiation dose
rates.

Note: Ensure compliance with 10 CFR 71.87(i) and 10 CFR 71.47.

4. Remove lift yoke arm guides, if installed. Engage the cask lifting yoke to the lifting
trunnions.

5. 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.

6. Install the cask tie-down strap. Install the cask top and bottom impact limiters.

7. Install the personnel barrier on the trailer or close doors and install roof cross members (if
provided) and roof on the ISO container.

8. Complete a Health Physics survey and record vehicle radiological compliance data.
Ensure compliance with 10 CFR 71.87(i) and 10 CFR 71.47.

9. Complete the shipping documents and apply appropriate placards and labels.
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Table 7.3-1

No.
Used

Bolt and Torque Table

BoltsW Fastener Torque Value
Tiedown Bolts 8 1/2 - 13 UNC-2A Hex Head 410 + 20 in-lb

Bolt

Closure Lid Bolts 12 1 - 8 UNC-2A - Socket Head 260 + 20 ft-lb
Cap Screw

Closure Lid Test Port Plug 1 N/A 60.± 5 in-lb

Alternate Port Cover Bolts 6 3/8 - 16 UNC-2A - Socket 100 ± 10 in-lb
Head Cap Screws

Alternate B Port Cover Bolts 6 3/8 - 16 UNC - 2A - Socket 285± 15 in-lb
Head Cap Screws

Port Cover Test Port Plug 2 N/A 60 ± 5 in-lb

Trunnion Plate Bolts 12 1/2 - 13 UNC-2A - Flat Socket
Head Cap Screw

100 ± 5 in-lb

0
1 All bolts shall be lightly lubricated using Nuclear Grade Pure Nickel NEVER-SEEZ or

equivalent.

0
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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 G.

Where required, specific procedures for testing will be developed in conjunction with the cask
fabrication, 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 port cover designs are available for use. The alternate port cover has a face -seal

containment boundary Viton® O-ring and a secondary test boundary O-ring seal along the barrel
of the port cover. The alternate port cover was developed to facilitate ease in installation and
removal 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 leaktight configuration for content conditions requiring

a leaktight and/or high pressure containment boundary. The Alternate B port covers utilize
higher strength bolts and a higher installed torque value.

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
inspected in accordance with the methods of Article 9, Section V of the "ASME Boiler and
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Pressure Vessel Code." The acceptance criteria are in accordance with part NB-4424, Section III,

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 (+51-0) 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 +151-0

psig (1.5 x MNOP of 289 psig = 434 psig). Alternate B port covers are installed for the 450
+151-0 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 III,

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 (+51-0) 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

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.
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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 ramns 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 I, 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 1 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-Y7 and 1 x 1 09 ref cm 3 /sec. The procedure is
performed between 40'F and 125TF and is temperature corrected. New 0-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
leakage rate test prior to each loaded transport. 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
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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 1 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
<100 torr (130 mbar).

4. Backfill the cask cavity with 99.9% (minimum) pure helium to atmospheric pressure.

5. Repeat Steps 3 and 4 to ensure that the cask cavity helium concentration is approximately
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 criteria for the helium leakage test for the various NAC-LWT contents
are as follows:

a. For all contents other than the authorized TPBAR contents, the measured leakage rate
shall be < 5.5 x 107 cm3/s, helium.

b. For TPBAR contents, 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± 5
inch-pounds.

0
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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 criteria for the helium leakage rate test is that the measured leakage rate
shall be :< 5.5 x 10-7 cm3/s, helium.

9. Remove helium MSLD from the test port and reinstall port plug and torque to 60 + 5
inch-pounds.

10. Repeat Steps I through 9 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 containment face seal during
cask loading operations.

1. Replace the affected seal(s).

2. Insert port cover in a plastic test bag and seal the bag to the cask body around the 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. 0

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 < 5.5 x 10-7cm 3/s, helium.

11. Remove helium MSLD from test port and reinstall the test port plug and torque to 60:: 5
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. The fabrication leakage rate test shall be performed
immediately following the post-fabrication hydrostatic test to 450 +15/-0 psig required to be

performed on casks intended 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.

0
2.

3.

Install the new metallic O-ring on the Alternate B port cover.

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 acceptance criteria for the Alternate B port cover is that the measured leakage rate
shall be < 2 x 10"7cm3/s, helium.

9. Remove helium MSLD from the test port and reinstall the test port plug and torque to
60 ± 5 inch-pounds.

10. Repeat Steps 1 through 9 for the second Alternate B port cover.

0
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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 0-ring replacement during each cask loading'operation, 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 indicated leakage rate is < 2 x 10-7 cm 3/s (helium), i.e.,
leaktight per ANSI N14.5-1997.

11. 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 siphon tube is used to connect the neutron shield tank to the neutron shield expansion tank.

The 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 0
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 +151-0 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.

A seal is installed at the outer edge of the lid, between the lid and the top cask forging, during
transport. This seal is a weather seal and is not a pressure boundary. It is not pressure tested.

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.

0
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8.1.4.4 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 6°Co 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

neutron shield tank full' and the pressurized water reactor (PWR) basket located in the dry cask
cavity.

The neutron shield tank is filled with a liquid consisting of 58 weight percent ethylene glycol, 39 weight percent
demineralized water and 3 weight percent potassium tetraborate (K2 B40 7 ).
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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.

0
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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 verifyr 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.

TypicalI 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

10B 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 8.2-1).

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. Depending on the port cover design and content conditions, helium leakage rate
tests and air pressure drop tests verify the pre-shipment integrity of the containment boundary.

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.

When NAC-LWT casks are used to transport TPBAR contents, a 450 +151-0 psig hydrostatic test
and helium leakage rate test to the leaktight criteria of ANSI N14.5-1997 are performed instead

of the normal and periodic leakage rate tests. The Alternate B port covers are used for these
tests. 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
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
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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.

0
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Table 8.2-1 Maintenance Program Schedule

Cask Cavity (Including Port Cover and Lid Seals Annulus)

Visual Inspection

Lid and Port Cover Seal Replacement

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 (Altemate
port covers)
Helium Leakage Testing (Aftemate B port covers)
Seal Replacement as Necessary'

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 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 8.1.32.2.

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.

NAC International 8.2-3



NAC-LWT Cask SAR November 2007
Revision 38 0

Table 8.2-1 Maintenance Program Schedule (continued)

Water Jacket Relief Valve
Annually Replace With Now 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, as applicable.

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

NAC International83- 8.3-1



NAC-LWT Cask SAR November 2007
Revision 38

contact thermocouples. The temperatures are monitored during the complete operation and

recorded on charts.

8.3.3 Pourina Procedure

Approximately 27,533 pounds of lead per cask is melted in the appropriate kettles and kept at a

temperature in the range of 6980F (370°C) to 790'F (421 0C).

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*C -
3431C) 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 800TF (4270C) 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 Coolina 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.

0
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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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