CRWMS/M&O

Design Analysis Cover Sheet

Complete only applicable items.

MOL.195971230.0111

@) laa L

Page: 1 Of: 33

2. DESIGN ANALYSIS TITLE
SAS2H Analysis of Radiochemical Assay Samples from Cooper BWR Reactor

3. DOCUMENT IDENTIFIER {Including Rev. No.)

4. TOTAL PAGES

B00000000-01717-0200-00145 REV 00 : 33
5. TOTAL ATTACHMENTS 6. ATTACHMENT NUMBERS - NO. OF PAGES IN EACH
2 1-10 pp.; 11-30 pp.
Printed Name (}ugmwo Date
7. Originator Marcus Nichol w a?:w o‘f/o Z/, 7
Maccus ), edfor
8. Chacker David Henderson D/W S- 2 - 77
9. Lead Design Engineer Dan Thomas % ZLJ/‘Z 2 01/02/?7
10. Department Manager - Hugh Benton W A . M q/ 3’/ 77

11. REMARKS

QAP-3-9 (Effective 0802/97)

* 0482 (Rev. OX/10/97)

D%



q,

) Design Analysis Revision Record

CRWMS/M&O Complete only spplicable items.

@

Page: 2 0t: 33

2. DESIGN ANALYSIS TITLE
SAS2H Analysis of Radiochemical Assay Samples from Cooper BWR Reactor

3. DOCUMENT IDENTIFIER {Including Rev. No.)
B00000000-01717-0200-00145 REV 00

4, Revision No. 5. Description of Revislon

00 Initial Issuance

QAP-J-9 (EHective 01/02/98)

0437 (Rev. 12/14/9%)



Waste Package Development _ Design Analysis

 Title: SAS2H Analysis of Radiochemical Assay Samples From Cooper BWR Reactor

Document ldentifier: BOO000000-01717-0200-00145 REV 00 Page 3 of 33
Table of Contents:
Item Page
L, PUIPOSE . .t i tieenrncetirosanonensactosssnsosasssesasasasssonsesansonsosonses 4
2. Quality ASSurance .........ecceveserses Caseseesassensasraseeraererastertaeens 4
K R - 1T 4
4. DesignInputs ......cvriiriiiiiiiietiieisroresasssttosssessosssascassosenans 5
4.1 DesignParameters ..........cccccveveerntctncennces e iirecesetaannes 5
42 Criterla . . ...viiietiiiiiiretsonnesresssesstossesncssessssssnasssns 13
4.3 ASSUMPIIONS . .. .iiireiieieeraneenserotossssnsnssasosasosnnanosnens 14
4.4 CodesandStandards .........ceiiviiernneniennncsnssocsosnssssssons 14
S References ... iviriiiiiiiiiirneetereeteoeensoseansssessosesssnsssssesanns 15
6. Use of Computer Software ............. e 16
7. Design Analysis .. ...oiiiiiiiiiiiiiiiiiiittrrtereteservosacsacnasasacsan. 17
7.1 SCALEInputDataBlocks 1,2,and 3........ccciieiiieernnnnceerenane. 17
7.2 SCALEInputDataBlockd ..............ccccuunt. seteeretraseceeannn 17
7.3 SCALEInputDataBlocksSThrough7..........l ..................... 19
74 SCALEInput DataBlock 8 ........ciieeiiiiieiiiieniinennennreenene. 20
7.5 SCALE Input DataBlocks 9 Through 16 ..........cccivirrinneennaenan. 24
7.6 Comparison of Calculated and Measured Concentrations ................. 27
T Results . ....iiiieeniiiitiiiiiaieirienessssassossosnsssesnasannnsons 28
8. Conclusions .........ccooiieinvnnerenans, N eeeesresiriaesretrenannane eeseae 32
9. Attachments ...........ccviviennen e e etaetneesttectatanecasrnestesennenns 33



Waste Package Development " Deslgn Analysis

Title: SAS2H Analysis of Radiochemical Assay Samples From Cooper BWR Reactor
Document ldentifier: BO0O000000-01717-0200-00145 REV 00 Page4 of 33

1. Purpose

The purpose of this design analysis is to determine the accuracy of the SAS2H module of SCALE
4.3 in predicting isotopic concentrations of spent fuel assemblies. The objective is to develop a
methodology for modeling assemblies similar to those evaluated within this analysis and to establish
the consistency of SAS2H predictions. The results of this analysis may then be applied to future
depletion calculations using SAS2H in which no measurements are available.

2. Quality Assurance

The Quality Assurance (QA) program applies to this analysis. The work reported in this document
is part of the Waste Package Design analysis that will eventually support the License Application
Design phase. This activity, when appropriately confirmed, can impact the proper functioning of the
Mined Geologic Disposal System (MGDS) waste package; the waste package has been identified
as an MGDS Q-List item important to safety and waste isolation (pp. 4, 15, Reference 5.1). The
waste package is on the Q-List by direct inclusion by the Department of Energy (DOE), without
conducting a QAP-2-3 evaluation. The Waste Package Development Department (WPDD)
responsible manager has evaluated this activity in accordance with QAP-2-0, Conduct of Activities.
The Perform Criticality, Thermal, Structural, and Shielding Analyses (Reference 5.2) evaluation has .
determined the preparation and review of this design analysis is subject to Quality Assurance
Requirements and Description (Reference 5.3) requirements. As specified in NLP-3-18, this activity
is subject to QA controls. -

The analysis described in this document supports development of the disposal criticality analysis
methodology. No designs were analyzed in this document. This document will not directly support
any construction, fabrication, or procurement activity and therefore is not required to be procedurally
controlled as TBV (to be verified). The calculation design inputs or information used in this
document come from data accepted by the Nuclear Regulatory Commission and by the scientific and

" engineering community as established fact. The specific references are listed in Section 5 and
identified in Section 7. The information is therefore not treated as unqualified data.

3. Method

The analytical model employed for this analysis was the SAS2H module of the SCALE sequence.
Based upon fuel design, power history, and operating data for specific assemblies in the Cooper
boiling water reactor (BWR), a computational model was developed for use with the SAS2H module
of SCALE. The SAS2H module is used to perform a fuel depletion analysis to predict the isotopic
concentrations in localized areas of assembly pins (pellet samples) subsequent to irradiation and
cooling time. The isotopic concentrations predicted by the SAS2H module are then comparcd with
measured concentrations of the same localized areas (axial locations) of the assembly pins to
determine the accuracy of the developed model. The measured isotopic concentrations used for
comparisons in the analysis are obtained from a separate report (Reference 5.6).
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4. Design Inputs

The sources for the design parameters are References 5.4 through 5.9. References 5.4 and 5.5
provide information on molar masses and half-lives; the assembly design, power history and
operating parameters are obtained from References 5.6 and 5.7; the cladding composition from
Referénce 5.8; and a list of trace elements in the fuel is derived from Reference 5.9. o

4.1 Design Parameters

The half-lives of selected isotopes and molar masses of selected elements are obtained from

Reference 5.4, while molar masses for selected isotopes are obtained from Reference 5.5. The half-

life and molar masses. are provided below within three significant figures." Precision beyond three

significant figures is not necessary since the calculated isotopic concentrations from SCALE are only

to three significant figures. Also, the weight per mole of enriched uranium is approximated by the-
weight per mole of natural uranium since the weight percent of enrichment is small.

Mole of natural uranium = 238 g,

Half-Life of *Tc = 2.13 x 10° years,
Half-Life of ®'Np = 2.14 x 10° years,
Half-Life of #!Am = 432.7 years,

6.02 x 10?* atoms per mole. (Reference 5.4)
Mole of ®*Tc =989 g,

Mole of ®'Np =237 g,

Mole of 2'Am =241 g. (Reference 5.5)

General spent fuel characteristics for each test sample are presented in Table 4-1 and include the
initial ®°U enrichment, final bumup and the cooling time (p. 4.93, Figure 4.2, and Tables 4.17 and
D.1; Reference 5.6). The initial enrichment for the type 1 fuel rod, which includes over half of the
assembly’s fuel rods, is 2.93 wt% 25U and the burnup ranges from 17.84 to 33.94 GWd/MTU. The
cooling time reflects the time after shutdown in which the burnup measurements were performed.

Assembly design parameters are presented in Table 4-2 (Table 4.1, Reference 5.6; Table 1 and 3,
Reference 5.6). The assembly is a General Electric (GE) 7 x 7 and contains four types of fuel rods
and three types of burnable poison rods. Assembly channel dimensions are obtained for Quad Cities,
which also uses a GE 7 x 7 assembly (Table 1, Reference 5.7). A cross section of the assembly is
presented in Figure 4-1 (Figure 4.2, Reference 5.6; Figure 8, Reference 5.7). The initial enrichments
of ¥*U and Gd,0, for each type of fuel rod and bumable poison rod are included in Table 4-3.
Power histories for each assembly during the three cycles of irradiation are presented in Table 4-4
in the form of Linear Heat Generation Rates (LHGRs) (Table A.2, Reference 5.6). The assemblies
were irradiated for 5 cycles durmg cycles 1,2, 3, 6 and 7. Both rods ADD2966 and ADD2974 are
Type 1 fuel rods. :
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The composmon of the channel, Zircaloy-4, is presented in Table 4-5, and has a density of 6.56
g/cm® (Reference 5.8). A list of trace elements in the fuel used in updating cross sections during the
depletion analysis is presented in Table 4-6 and developed with consideration of elements used in
(Table 1, Reference 5.9).

The measured isotopic concentrations for plutonium and uranium isotopes are presented in Table
4-7, given in g/gUO, (Table 4.17, Reference 5.6). Also measured isotopic concentrations for *Tc,
3Np and **'Am are presented in Table 4-8, given in Ci/gUO, (Table 4.17, Reference 5.6). The
measurements were performed at the Materials’ Characterization Center at Pacific Northwest
Laboratory for fuel pellets at three different axial positions in Rods ADD2974 and ADD2966, of

Bundle CZ346.
Table 4-1. Spent Fuel Characteristic Parameters for Cooper BWR
Sample Axial Location Enrichment, Burnup, Cooling Time,

from Top, cm wt % U MWd/kgM years
ADD2966-B " 55.107 293 18.96 535
ADD2966-K 218.869 293 33.07 5.35
ADD2966-T 274777 293 33.94 535
ADD2974-B 55.723 293 17.84 5.28
ADD2974-J 115.042 293 29.23 528
ADD2974-U 291.087 2.93 31.04 5.28 ’

Reference 5.6
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Table 4-2. Assembly Design Parameters for Cooper BWR
Parameter Data
Assembly general data: '
: Designer . ) General Electric
Lattice 7x7
Number of Fuel Rods 49
Assembly Pitch, in. (cm) 6.0 (15.24)
Channel
Outside Dimension, in. (cm) 5.438 (13.813)
Thickness, in. (cm) 0.080 (0.203)
Material " Zircaloy-4
Fuel Rod Data:
Type of Fuel Pellet uo,
Pellet immersion density, g/cm® 10.32
Rod Pitch, cm 1.87
Rod Oitside Diameter (OD), cm 1.43
Cladding Thickness, cm 0.094
Pellet Diameter, cm 1.21
Active Fuel Length, cm 37
Clad Material Zircaloy-2

0.1435 (0.364)

Dimensions are converted from inches to centimeters by the following relationship: 1 in. = 2.54 cm.

Reference 5.6



Waste Package Developmerit ~ Deslign Analysis

Title: SAS2H Analysis of Radiochemical Assay Samples From Cooper BWR Reactor .
Document Identifier: BO0O000000-01717-0200-00145 REV 00 Page 8 of 33

Figure 4-1. Cross Section of Cooper BWR Assembly

_— Wide-Wide Comer - Control Blade -
i, Channel

Fuel Rod Location

See Table 4-3 for Rod Enrichments

References 5.6 and 5.7
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Table 4-3. Rod Enrichments for Cooper BWR

Rod Type Enrichment, wt % ™U | wt % Gd,0, Number of Rods
o 2.93. 0 .26
2 1.94 0 11
3 1.69 0 6
4 1.33 0 1
5 2.93 3.0 3
6 - 2.93 4.0 R
7 1.94 4.0 1
Reference 5.6

Table 4-4. Power History for Bundle CZ346 from Cooper BWR

Elapsed Time Power Density, | Cumulative Burnup, | Average LHGR,
Time, days Interval, MW/MTU MWd4d/MTU kW/m
days
Cycle 1

19 19 15.63 0297 16.34
27 8 0 ' 0.297 0
90 63 14.21 1.192 14.84
157 67 2274 2.715 23.76
174 . 17 0 2715 0
182 8 14.21 2.829 14.84
215 33 | 2558 3.673 26.73
225 10 0 3.673 0
296 71 27.01 5.591 2822
451 155 T 1421 7.793 1484
486 35 0o 8.062 . 0o -
505 19 14.21 8.574 14.84
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Table 4-4. Power History for Bundle CZ346 from Cooper BWR

Elapsed Time Power Density, | Cumulative Burnup, | Average LHGR,
Time, days Interval, MW/MTU MWd/MTU kW/m
days .
525 20 25.58 8574 26.73
532 7 0 9.074 0
554 22 22.74 9.074 23.76
566 12 0 10.325 . 0
621 55 22.74 11.379 23.76
674 53 19.89 11.379 20.79
693 19 0 11.876 0
718 © 25 19.89 11.876 20.79
807 89 22.74 _ 13.900 23.76
Cycle 2
866 59 0 13.900 0
880 14 15.46 * 14116 16.15
904 24 2098 14.620 21.92
919 15 11.04 14.785 11.53
945 26 20.99 15331 21.93
953 8 o 15.331 0
996 43 20.99 16.234 21.93 .
1001 5 . 8.84 . 16278 9.24
1017 16 . 20.99 16.614 21.93
1022 5 0 16.614 0
1044 2 19.88 17.051 20.77
1083 39 13.25 17.568 1384
1172 89 17.67 19.140 18.46
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Table 4-4. Power History for Bundle CZ346 from Cooper BWR

Elapsed Time Power Density, | Cumulative Burnup, | Average LHGR,
Time, days Interval, MW/MTU MWd4/MTU kW/m
days
Cycle 3
1203 31 0 19.140 0
1367 164 16.95 21.920 . 17.71
. Cycle6
2166 799 0 21.920 0
2189 23 . 10.33 22,158 10.80
2214 25 11.48 . 22.445 12.00
2228 " 14 . 574 23,525 6.00
2326 - 98 1091 23.594 11.40
2335 9 0 23.594 - 0
2377 42 1091 24.052 11.40
2393 16 11.48 24.236 12.00 .
2452 59 10.91 24.880 11.40
2483 31 10.33 . 25.200 10.80
Cycle 7
2531 48 0 25.200 0
2539 8 4.38 25.235 4.57
2548 9 8.75 25.314 9.14
2627 - 79 10.71 26.160 - 11.19
2688 61 0 26.160 0
2743 .55 10.71 26.749 11.19 .
2817 ' 74 10.39 27.518 10.86 J
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Table 4-4. Power History for Bundle CZ346 from Cooper BWR
Elapsed Time Power Density, | Cumulative Burnup, | 'Average LHGR,
Time, days Interval, . MW/MTU MWJ4d/MTU kW/m -
days -
2822 5 0 27.518 0
2853 31 9.84 27.823 10.28
2879 26 8.75 28.050 9.14
Reference 5.6 .
Table 4-5. Composition of Zircaloy-4
Material Wélght Percent
(o) 0.12
Cr 0.10
Fe 0.20
Sn 1.40
Zr 98.18
Density = 6.56 g/cm®
Reference 5.8
Table 4-6. Nuclides Updated in SASZH ]
BKr SKr wy %S¢ »Mo "7r
Zr %Nb $Zs Tc IRu 1“Rh
1SR 16R 105p 4 108p 4 1A 0 14g},
Biye 112y 14Cg 1355 135Cg 160
136Ba 4 l37cs '”La "'Pr IOPr NSNd
I“CC NSNd ll'lNd lf7Pm ll'lsm llle
I49Sm ISOSm lSlSm ISZSm lSJEu l“EU
15Gd ISy

Reference 5.9
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Table 4-7. Measured Isotopic Concentrations (g/gUO,) .
Sample ADD2966-B A.DD2966-K ADD2966-T | ADD2974.B | ADD2974-) | ADD2974-U
Burnup, 18.96 . 33.07 3394 17.84 29.23 31.04
MWd/kgM : -
By 1.7E4 1.35E4 1.44E4 1.74E4 1.46E4 1.54E4
my 1.191E-2 5.34E-3 4.83E-3 1.30E-2 7.76E-3 6.28E-3
»iy 2.63E-3 3.53E3 3.62E-3 248E-3 3.36E-3 3.48E-3
my 8.437E-1 8.346E-1 8.391E-1 8.545E-1 8.490E-1 8.455E-1
Dipy $.35E-5 1.743E4 1.706E-4 . 5.21E-§ 1.64E4 1.389E4 -
»py 3.738E-3 3.579E-3 3.336E-3 4,056E-3 4.526E-3 3.668E-3
py 1.220E-3 2.216E-3 2.190E-3 1.184E-3 2.164E.3 2.082E-3
Uipy 3.403E4 6.390E-4 GiOIE4 3415E4 6.649E-4 6.139E-4
Wwpy 9.892E-5 4.407E-4 4,737E4 8.742E-5 3.247E4 3.823E4
Reference 5.6
Table 4-8. Measure Isotopic Concentrations (Ci/gUQO,)
Sample ADD2966-B | ADD2966-K | ADD2966-T | ADD2974-B | ADD2974-] | ADD2974-U
Burnup, 18.96 33.07 3394 17.84 29.23 31.04
MWd/kgM
"Te 6.26E-6 1.03E-5 1.06E-5 6.17E-6 9.86E-6 1.00E-5
Np 1.11E-7 2.54E-7 246E-7 1.09E-7 2.35E-7 2.36E-7
¥Am 5.18E-4 8.78E4 8.38E4 5.23E4 9.46E4 8.69E-4
Reference 5.6

4.2 Criteria

The design of the waste package will depend on waste package configuration criticality analyses
performed using an acceptable disposal criticality analysis methodology. Criteria that relate to the
development and design of repository and engineered barrier components are derived from the
applicable requirements and planning documents. The Engineered Barrier Design Requireménts
Document (EBDRD, Reference 5.12) provides requirements for engineered barrier segment design.
The Repository Design Requirements Document (RDRD, Reference 5.13) provides requirements
for repository design. The Controlled Design Assumptions Document (Reference 5.14) provides
guidance for requirements listed in the EBDRD and RDRD which have unqualified or unconﬁrmed
data associated with the requirement. :
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This analysis supports the disposal criticality analysis methodology by providing input, in the form
of fuel depletion results, to benchmark calculations which address the prediction of both spent fuel
isotopic compositions and their associated reactivity. These benchmark calculations will contribute
to the determination of bias values in the method of critical multiplication factor calculation that is’
implemented by the analytic tools to be used in the disposal criticality methodology.. The
requirements for utilizing the bias in the method of calculation of the critical multiplication factor
for disposal configurations containing spent nuclear fuel are located in Section 3.2.2.5 of the RDRD
and Section 3.2.2.6 of the EBDRD. This analysis does not satisfy these requirements, but the results
from this analysis will be used as input to subsequent analyses which will satisfy these requirements.

4.3 Assumptions

4.3.1 The average fuel temperature is unknown and assumed to be 840 K. The value for average
fuel temperature is taken from an example depletion case on p. $2.6.12 of Reference 5.10.
The basis for this assumption is that this is a representative value for the average fuel
temperature in a BWR operating under normal conditions. Sensitivity analyses of fuel
temperature changes are documented in Section 7.7 of this analysis. This assumption is used
in Section 7.2.

4.3.2 The cladding temperature is unknown and assumed to be of 620 K. The value for the
cladding temperature is taken from an example depletion case on p. S2.6.12 of Reference
5.10. The basis for this assumption is that this is a representative value for the cladding
temperature in a BWR operating under normal conditions. Furthermore, it is expected that
the cladding temperature will notsignificantly effect the resulting isotopic concentrations,
since the composmon contains no nuclides that are strong neutron absorbers. This
assumption is used in Section 7.2.

4.3.3 The moderator temperature is unknown and assumed to be 557 K. The value for the
moderator temperature in an example depletion case on p. $2.6.12 of Reference 5.10 is 558
K. The basis for this assumption is that this is a representative value for the cladding
temperature in a BWR operating under normal conditions. This assumption is used in
Section7.2.

4.3.4 The moderator density profile is unknown and is assumed to be an inverse exponcntxal
function with an entrance density of 0.862 g/cm® and plateau density of 0.240 g/em* The
basis for this assumption is that this is a representative function for the moderator density
profile in a BWR operating under normal conditions. Additional supportmg data for the

- moderator density profile is to be determined and will be included in mvxsxon(s) to this
analysis. This assumption is used in Section 7.2.

4.4 Codes and Standards

There are no applicable codes or standards for this design analysis.
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5.13  Repository Design Requirements Document, YMP/CM-0023, REV 00, ICN 01, DOE
OCRWM.

5.14 Controlled Design Assumptions Document, DI#: B0000000070.l7l7-4600«00032 REV 04,
ICN 01, CRWMS M&O. .

6. Use of Computer Software

A.  Reference 5.10 describes the SAS2H module of SCALE 4.3 that is used with the
44GROUPNDFS cross section library to calculate the isotopic concentrations for the
specified bumnup and cooling time. The computer code’s spatially independent point
depletion model is appropriate for comparison with pellet sample measurements, and is used
within the range of validation, as described in Reference 5.11, in accordance with the QAP-
SIseries procedures. SCALE is obtained from the Software Configuration Management in
accordance with appropriate procedures. SCALE's CSCI number is 30011 V4.3 and is

- installed on the WPDD HP 9000, 700 Workstation with CRWMS M&O tag number 110433.

B. Lotus 1-2-3 Release 5 for Windows 95 is an Acquired Sofiware spreadsheet program as
defined in QAP-SI-0. User defined formulas and/or algorithms, inputs and results, are
documented in the appropriate sections.
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7. Design Analysis

The SAS2H module of SCALE 4.3 is used to perform one-dimensional (1-D) neutron transport and
point depletion analyses on the Cooper samples using the preferred 44GROUPNDEFS cross-section
library. To properly model the neutron flux spectrum and the nuclide composition changes, it is
necessary to define the compositions, temperatures, and geotetry of the fuel assembly. This is
accomplished with the use of data blocks in which similar parameters are grouped together.

7.1 SCALE Input Data Blocks 1, 2, and 3

Data blocks 1 through 3 define the SCALE module to be used, the title of the input file, the cross
section library to be used, and the lattice type to be modeled. The module used is SAS2H and the
cross sectional library is 44GROUPNDFS, abbreviated as 44GROUP. The 44GROUP cross section
library is recommended by Oak Ridge National Laboratory. Since SAS2H is only to be used for
isotopic depletion/generation, the ‘parm=skipshipdata’ option is used so that a shipping cask
shielding analysis is not performed. The title is arbitrary and should contain information that is -
sample specific, while the lattice type is “latticecell” to reflect the array characteristic of the
assembly.

7.2 SCALE Input Data Block 4

Data block 4 defines the material compositions present in the assembly. A unique mixture number
" is assigned to each composition, and follows the form of mixture 1 for fuel, mixture 2 for cladding
and mixture 3 for moderator.

The fuel mixture is UO, with a density and isotopic weight percentages of the pellet on which the
measurements are performed. This is to ensure that the proper amount of U is present in the fuel
region. The density is approximated as the pellet immersion density. Also, since only the 25U
enrichment is known, the enrichment of #*U and U are approximated by the following relationship
with results for each rod type presented in Table 7-1: wt% 2*U = 0.0046 * wt% **U and wt% 2*U
=0.0089 wt% ***U. The fuel temperature is unknown and assumed to be 840 K. The basis for this
assumption is that this is a typical value for the average fuel temperature in a BWR. Isotopes which
are selected as needing their cross sections updated during the depletion analysis are included in the
fuel mixture. A standard list of trace fuel elements is given in Table 4-6 and defined in the fuel
mixture to have a concentration of 10 atoms/barn-cm.

The cladding material is Zircaloy-2. The cladding temperature could not be obtained, therefore, a
cladding temperature of 620 K is assumed for each sample. This value is consistent with the
cxpectation that the cladding temperature is closer to the moderator temperature than the fuel
temperature. Furthermore, it is expected that the cladding temperature will not sxgmﬁcantly effect
the resulting isotopic concentrations.
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Table 7-1. Enrichment of Fuel Rods
Rod Type wt% 236U wt% 235U wi% 234U . wt% 238U
1 0.013 2.93 0.026 97.031
2 0.009 1.94 0.017 98.034
3 0.008 1.69 0.015 - 98.287
4 0.006 1.33 0.011 98.663
5 0013 . 293 0.026 97.031
6 0.013 2.93 0.026 97.031
7 0.009 1.94 0.017 98.034

The moderator temperature and density are unknown. Therefore, a moderator temperature of 557
K will be assumed. The basis for this assumption is that this is a typical value for the average
moderator temperature in a BWR. The BWR moderator density profile used in this analysis is
assumed to be an inverse exponential function with an average entrance density of 0.862 g/cm? and
plateau density of 0.240 g/cm®. Figure 7-1 shows a typical moderator density profile for a BWR.

Figure 7-1. Typical Moderator Density Profile
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Several other material compositions must be specified. The material for the air between the fuel rod

" and cladding is nitrogen at 5 x 10 atoms/barn-cm, and the material for the channel is Zircaloy-4. .
- The temperature for these materials is the same as the moderator temperature and the mixture
numbers are 4 and 5, respectively. The average Gadolinium rod mixture is specified as mixture 6
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and is an average of all 5 Gd rods. To obtain the average Gadolinium rod composition, the weight
percentages for both Gd and #*U are averaged by the number of rods. The resulting weight perceats
are 3.4 wt% Gd and 2.732 wi% **U; resulting in 0.024 wt% ‘U, 0.013 w1% *U and 97.231 wt%
B3 from the method described previously. The moderator between assemblies does not behave in
the same manner as the moderator within the assembly. Between assembly moderator. must be
defined as mixture 7 and has a density and temperature of the inlet conditions. :

The channel material of Zircaloy-4 is not contained within the Standard Composition Library in
SCALE 4.3 and must be defined as an arbitrary material. The channel is defined with a density and
isotopic weight percentages from Table 4-5 and temperature given in Table 4-2.

7.3 SCALE Input Data Blocks 5 Through 7

The unit fuel rod cell geometry is defined in data block 5. The ‘squarepitch’ designation for the type
of lattice is appropriate since the fuel assembly consists of a square array of fuel rods. Fuel rod,
cladding and pitch dimensions are given in Table 4-2 with the mixture number for each composition
defined in Section 7.2. The gap mixture is defined as 0. '

Data block 6 allows the user to specify such parameters as the spatial mesh, angular quadrature and
the convergence criteria. It is determined that the default values are sufficient and such options are
not used in this design model.

In data block 7 the user defines general assembly data and determines the level of detail in which the
assembly is to be modeled. The number of fuel rods per assembly is given in Table 4-2 and the
length is calculated so that an assembly contains 1 Metric Ton of Uramum Dioxide (MTUO,) using
the following equation:

1 . 10% vo,

Equation 7-1
%(POD)’(PDm)(NFR) IMTUO,

Lcngtlr

Where:
Length = Length Required for an Assembly to Contain 1 MTUO, (cm)
POD = Fuel Pellet Diameter (cm) )
PDen = Fuel Pellet Density (gUO,/cm®)
NFR = Number of Fuel Rods

Since, measured isotopic concentrations are presented in grams of isotope per gram UQ, and SCALE
presents concentrations in grams of isotope per asembly, it is possible to alter the length so that the
assembly contains 1 MTUO,. This is possible since the 1-D transport calculation is axially
independent, consequently the length of the assembly does not impact the neutron flux spectrum nor
the nuclide cross scctwns The resulting calculated length for the Cooper assembly is 1719.74 cm.

Each assembly was irradiated for five cycles, which are divided into a total of 17 intervals so that
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all periods of downtime may be modeled. It is determined that approximately 80 days per cross

section library is sufficient to accurately model the changc in nuclide cross sections with increasing

burnup, without over-burdening the SAS2H code. Therefore, the number of libraries per cycle are

specified as two. To obtain the concentrations of all interested nuclides, a print Jevel of § is chosen,

while an input level of 2 is defined so that a Path B model may be utilized. The number of light’
elements is zero, while the number of zones is eight which is determined by the Path B model

described in Section 7.4.

7.4 SCALE Input Data Block 8

It should be noted that control blade insertion information could not be obtained for the pertinent
cycles, even though such information is important in the modeling of BWR assemblies. Calculated
concentrations obtained from a BWR model without control blade insertion information are not
expected to agree closely with corresponding measurements.

The Path B model for Cooper is a centralized average Gadolinium rod unit cell surrounded by an
homogenized fuel and moderator mixture that conserves the fuel to moderator volume ratio. Further
surrounding the homogenized fuel and moderator mixture are the moderator between the fuel cells
and channel, the channel, and the moderator between assemblies. The equation below is used to
determine the number of fuel unit cells that surround the central guide tube. All of the following
equations used to calculate the Path B model dimensions are derived. The results of the fuel-unit-
cell calculations are presented in Table 7-2, and the rcsultmg Path B model dimensions are presented
in Table 7-3.
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Eycuemm
o 3 . Equation 7-2
(F_V)-(ﬁ)wv;
(NFR)(Z)(POD)?
E 4 Equation 7-3

M (NFRIRP*~(Z)CODY | +(NGAR)IRP?~(Z)(CODY)

CUCMV=RP’-(%)(COD)’ .. Equation 7-4
FV=(-E)(POD)’ Equation 7-5
MV=RP’-(-E)(COD)’ Equation 7-6

Where:
x = Number of Unit Fuel Cells
F/M = Fuel to Moderator Volume Ratio
NFR = Number of Fuel Rods )
POD = Fuel Pellet Outer Diameter
RP = Rod Pitch
COD = Cladding Outer Diameter
NGdR = Number of Gadolinium Rods :
CUCMYV = Central Unit Cell Moderator Volume
FV = Fuel Volume of Fuel Unit Cell
MYV = Moderator Volume of Fuel Unit Cell

Once the number of fuel cells per central Gd rod is determined the geometry of the Path B model
may be calculated. Since the Gd rod is centralized, the dimensions of the first three zones are the
same as the Gd rod pellet radius, cladding inside radius and cladding outside radius.

The radius for the moderator surrounding the Gd rod, but still within the Gd rod unit cell, is

calculated with the following equation:
R,= '(—71?)15:}’2 Equation 7-7

R, = Radius of Moderator Surrounding Gd Rod

Where:
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The area of an annular region is calculated by the difference between the outer circular area and the -
inner circular area. Equation 7-8 is the basis for the Equations 7-9 and 7-10 which determine the
radii of the homogenized fuel zone and the outer moderator zone.

ARA=n(ORAR?-IRAR?Y .. Equation 7-8

Where:
ARA = Annular Region Area
ORAR = Outer Radius of Annular Region
IRAR = Inner Radius of Annular Region

The area of the homogenized fuel zone surrounding the Gd rod unit cell is equal to the number of
fuel unit cells surrounding the Gd rod multiplied by the area of a fuel unit cell. Consequently, the
radius of the homogenized fuel zone is computed with the following equation:

- Rg=, l (i)kpwef Equation 7-9

Where:
R, = Radius of Homogenized Fuel and Moderator Zone

The mixture number of the homogenized fuel and moderator mixture must be specified as 500. The
code then determines the composition of the region using cell averages or homogenized densities
of the fuel-pin-cell.

The area of the moderator between the unit cells and the channel is determined by calculating the
total moderator volume and multiplying by the fraction of unit cells surrounding the Gd rod in the
Path B model. The volume is calculated by determining the distance from the unit cells and the
channel using the following equation:

Rb-\[ n(x—h}éL”'ﬂ(NCpR'RP¢CC:p RP ‘;OD).(cc.p RP ':OD)MQS’ Equation 7-10
o NCe

Where:
R, = Radius of Moderator Between Unit Cell and Channel
NCell = Number of Cells in Assembly
NCpR = Number of Cells per Row
CCsp = Cell to Channel Spacing

The area of the channel is calculated from the total channe] volume and multiplying by the fraction
of unit cells surrounding the Gd rod in the Path B model. The total channel volume of the asscmbly
is ca]culatcd by the following equation:
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.R,=‘JEL.[4(CH0D-CH:M)-(CH:L;A.)] +R? Equation 7-11
wesNCel .
Where: '
R, = Radius of Channel

CHOD = Channel Outer Dimension
CHithick = Channel Thickness

The area of the moderator between assemblies is calculated from the total moderator between
assemblies volume and multiplying by the fraction of unit cells surrounding the Gd rod in the Path
B model. The total volume of the moderator between assemblies is calculated by the following
equation:

R;-\J L +[20(CHOD+W,)+(N,)+2+(CHOD+N,)»(%,)|-R]  Equaiion 7-12

Where:
R; = Radius of Moderator Between Assemblies
W, = Wide-Wide Half Dimension
N,, = Narrow-Narrow Half Dimension
Table 7-2. Calculation of Fuel Unit Cell per Guide Tube Unit Cell
F/M CUCMYV, cm? FV, cm? MV, cm? X

0.5461 1.8908 1.1499 1.8508 88
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Table 7-3. Path B Model Dimensions

Radius, cm Composition
R, 0.6050 Average Gd Rod
R, 0.6210 Air
R, 0.7150 Cladding
R, 1.0550 Moderator
R, 3.3028 Homogenized Fuel and Moderator
Ry 33179 . ' Modérator
R, 3.4223 Channel
R, 3.7883 Moderator

7.5 SCALE Input Data Blocks 9 Through 16

Data block 9 is used to describe the power history of the reactor. The specific power, fuel irradiation
period, the length of downtime, the fraction of boron and moderator density, and the temperature
during the cycle may all be defined. The specific power is in units of MW/MTUO, while the
irradiation period and length of downtime are both defined in days. The specific power is

~ determined from Table 4-4 by developing intervals that allow modeling of the downtime during and
after each cycle. The power during the interval is determined by the cumulative burnup of that
interval and the length of the interval. Tables 7-4 and 7-5 contain values for the specific powers and .
the interval lengths. The moderator density fractions and the individual cycle temperature options
are not used in modeling the Cooper assemblies because data obtained were not in sufficient detail
to determine cycle specific values.
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Table 7-4. Approximated Power History for Samples from Rod ADD2966
Time Interval, days Specific Power, MW/MTUO,

Cycle Uptime Downtime Axial Level B Axial Level K Axial Level T

One 19 8 9.313 16.243 16.671
130 17 11.086 19.336 19.845
41 10 13919 24278 24917
226 35 10.863 18.947 19.445
39 7 11.941 20,827 21375
22 12 13549 23632 24.254
108 19 12.716 22.179 22762
114 59 13.177 22.983 23587

Two 79 8 10.795 18.829 19.324

. 64 5 11.941 20.827 21375

150 31 10.037 17.506 17.966

Three 164 799 10.099 17.615 18.078

Six 160 9 6.234 10.874 ° 11.160
148 48 6.465 11276 11.573

Seven 96 - 61 5.958 10.391 10.664 *
129 s 6272 10.939 11227
57 Sec4Tlablc 5.567 9.709 9.965
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Table 7-5. Approximated Power History for Samples from Rod ADD2974

Time Interval, days Specific Power, MW/MTUO, )
Cycle Uptime Downtime Axial Level B Axial LevelJ | Axial Level U
One 19 8 8.763 14357 - 15.246
130 17 10431 17.091 18.149
41 10 13.097 21.459 22.788
226 35 10.221 16.747 17.784
39 7 11.235 18409 - | . 19549
22 12 12.749 20.888 22.182
108 19 11.965 19.603 20.817
114 59 12.398 20314 "21572
Two 79 8 10.157 16.642 17.673
64 5 11.235 18.409 19.549
150 31 9.444 15473 16.431
Three 164 799 9.503 15.570 16.534
Six 160 9 5.866 9.611 10.206
148 48 6.083 9.967 10.584
Seven 96 61 5.606 9.184 9.753
129 5 5.901 9.669 10.268
57 Sec4T:blc 5238 8.582 9.113

Light elements and their effective weight, in kg per assembly, are entered in data _blbqk 10.
However, information concerning the light elements could not be obtained and this option is not
used. '

Data blocks 11 through 15 describe parameters used in the radial shielding analysis of a shipping
cask and are not necessary in performing the depletion analysis. Data block 16 denotes the end of
the SCALE input. N
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7.6 Comparison of Calculated and Measured Concentrations

Comparisons of corresponding calculated and measured concentrations are performed on a percent
difference basis. The difference between the measured and the calculated value is divided by the .
measured value to determine the accuracy of the SAS2H calculation. A positive percent difference
represents an over-prediction by the code, while a negative percent difference represents an under-
prediction by the code. )

Measured concentrations presented in Table 4-7 have units of g of isotope per g of UO,, while
calculated concentrations presented in Table 7-6 have units of g of isotope per Metric Ton of UQO,.

Therefore, the measured concentrations must be multiplied by 10° gUO,/M'l'UOz to obtain similar
units.

. Measured concentrations are presented in Table 4-8 with units of Curies per g UO,. The activity of
a particular isotope per gram UQ, is converted to grams of that isotope per gram UO,; using the half-
life and molar mass presented in Section 4.1 and the following equation:

Yo XCi 37:101034\,1 3.16x107% Imole . Mass vation 7-13
gUO) (gUO) Ci )( 1y )(6.02x10”atom' 1..,.,1.) Eq

Where:
Y = Measured Value Used in Comparison (g isotope/g UO,)
X =Measured Value from SAS2H (Ci isotope/g UO,)

_In(@)
A —T,,, o)

Ty, = Half-life of Isotope (yr)
Mass = Molar Mass of Isotope

Percent differences for the actinides and fission products are presented in Table 7-6.

In an attempt to determine the impact of the assumptions from Section 4.3 on the calculated isotopic
concentrations, a sensitivity analysis is performed on the fuel temperature and moderator density.
It is determined that the effect of the moderator temperature is not significant in the absorption of
neutrons and the effect of up-scattering is not significant over the expected range of moderator
temperatures. Also it is determined that the cladding temperature has no significant effect because
it does not contribute significantly to either neutron.absorption or scattering. Two samples
mprcscnﬂng low and high burnups, ADD2966-B and ADD2974-B, are used to observe the changes
in lSOtOplC concentrations for both: 1) a 100 K increase in fuel temperature, and 2) a 10 peércent
increase in moderator density for the sample taken near the bottom of the assembly and a 50 percent
increase in moderator density for the sample taken near the top of the assembly. 'I'he results are.
reported in Tables 7-8 and 7-9.
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7.7 Results

SAS2H predicted isotopic concentrations are presented in Table 7-6. The calculated concentrations
are obtained through the methodology described in Sections 7.1 through 7.5, and with the input

parameters defined in Section 4.1.

Calculated concentrations are compared with measured

concentrations as describe in Section 7.6 to determine the accuracy of the SAS2H module. Results
of the comparison, in the form of percent differences, are presented in Table 7-6. Also the results
of the sensitivity analysis are reported in Tables 7-8 and 7-9.

Table 7-6. Calculated concentrations (g/MTUO,)

Sample ADD2966-B | ADD2966-K | ADD2966-T | ADD2974-B | ADD2974-] | ADD2974-U
Burnup, 18.96 33.07 33.94 17.84 29.23 31.04
MWd/kgM
"Te 4.22E2 7.02E2 7.22E2 3.99E2 6.24E2 6.71E2
ey 1.67E2 1.39E2 1.38E2 1.70E2 1.44E2 1.45E2
By 1.20E4 5.22E3 4.50E3 1.25E4 7.23E3 5.32E3
4y 2.61E3 3.46E3 351E3 2.52E3 3.29E3 3.40E3
By 8.42ES 8.34ES 8.34E5 8.43ES 8.35ES 8.37ES
BINp - 2.00E2 3.44E2 332E2 1.85E2 3.29E2 . 293E2
mapy $93E] 1.60E2 1.54E2 5.15E1 1.44E2 1.25E2
Dpy 4.41E3 3.95E3 3.57E3 4.32E3 461E3 347E3
uipy 1.30E3 2.10E3 2.08E3 1.21E3 1.98E3 1.92E3
Utpy 428E2 - | 687E2 6.44E2 393E2 6.93E2 5.82E2
Mpy 1.22E2 4.60E2 491E2 1.05E2 342E2 3.98E2
MAm 2.08EZ 3.06E2 2.83E2 1.92E2 3.19E2 2.60E2
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Table 7-7. Percent Difference Between Measured and Calculated [(C/M-1)*100]

1 sample ADD2966-B | ADD2966-K | ADD2966-T | ADD2974-B | ADD2974-J | ADD2974-U
Burnup, 1896 33.07° -33.94 17.84 29.23 31.04
MWd/kgM g )
"Te 14.18 15.44 1537 9.53 -7.19 13.65
By -1.76 2.96 417 230 -1.37 -5.84
By 0.76 225 -6.83 -3.85 -6.96 -15.29
iy -0.76 -1.98 -3.04 1.61 -2.08 -230
iy -0.20 -0.07 -0.61 -135 --1.68 -1.01
'Np 26.76 472 -5.05 19.41 -1.51 -12.66
3py 10.84 -820 -9.73 115 -12.20 -10.01
vpy 17.98 1037 ° 7.01 651 1.86 .5.40
upy 656 523 -5.02 220 -8.50 178
utpy 25.77 7.51 3.85 . 15.08 423 -5.20
uipy 2333 4.38 3.65 20.11 533 41l
Am 37.39 19.25 15.55 25.61 15.38 2.37
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Table 7-8. Sensitivity Aixalyscs for Sample ADD2966-T

Case Modeled Conditions Fue] Temperature Moderator Density Increase of 10%
. Increase of 100 K

Isotope Calculated Calculated % Change in Calculated % Change In

Concentration, Concentration, Calculated Concentration, Calculated

g/MTU g/MTU " gMTU

"Te 7.22E2 7.22E2 0.00 7.24E2 0.28

By 1.38E2 1.38E2 - 0.00 1.38E2 0.00

my 4.50E3 4.54E3 0.89 4.31E3 422

™y 3.51E3 3.50E3 -0.28 3.52E3 0.28

™y 8.34ES 8.34ES 0.00 8.35ES 0.12

'Np 3.32E2 3.34E2 0.60 3.23E2 2.7

Bipy 1.54E2 1.55E2 0.65 148E2 . -390

mpy 3.57E3 3.61E3 112 3.42E3 420

Mpy 2.08E3 2.08E3 0.00 2.06E3 -0.96

upy 6.44E2 6.50E2 093 621E2 357

Mipy 491E2 4.92E2 0.20 4.92E2 0.20

YAm 2.83E2 2.86E2 1.06 2.71E2 424
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Table 7-9. Sensitivity Analyses for Sample ADD2974-B
Case Modeled Conditions Fuel Temperatare Moderator Density Increase of 50%
Increase of 100 K
Isotope Calculated Calculated % Change in Calculated % Change in
Concentration, Concentration, Calculated Concentration, Calculated
g/MTU gMTU - g/MTU :
»Tc 3.99E2 3.99E2 0.00 4,02E2 0.75
My 1.70E2 1.70E2 0.00 1.72E2 1.18
»y 1.25E4 . 1.26E4 - 0.80 1.22E4 -2.40
ey 2.52E3 251E3 -0.40 2.51E3 -0.40
my 8.43E5 8.43ES 0.00 B.44ES 0.12
YNp 1.85E2 1.86E2 0.54 1.69E2 -8.65
Bipy 5.15E1 5.17E1 0.39 4.53El -12.04
Mpy 4.32E3 4.36E3 0.93 3.93E3 -9.03
Wpy 1.21E3 1.21E3 0.00 1.16E3 -4.13
Hpa 3.93E2 397E2 1.02 3.64E2 -7.38
Hpy 1.05E2 1.05E2 0.00 1.03E2 | -1.90
MAm 1.92E2 1.94E2 1.04 1.77E2 -7.81
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8. Conclusions

The accuracy with which the SAS2H module is able to predict isotopic concentrations is indicated
by the percent differences presented in Table 7-7. Inspection of such results.reveals that the code
has a tendency to over-predict ®Tc, #?Pu and #*'Am while it tends to undcr-pmdlct By,

An analysis of the sensitivity of isotopic concentrations in relation to the fuel temperature reveals
that for a 100 K increase in the fuel temperature, most of the plutonium isotopic concentrations
increase by approximately 1%. For the sample at relatively low burnup, ADD2974-B, the isotopes
of 33U, #'Np, 2**Pu, ¥**Pu, #*'Pu and *’ Am increase by 1.04% or less; 2*U decreases by 0.4% and
the remaining isotopes are unchanged. For the sample at relatively high burnup, ADD2966-T, the
isotopes of U, ®'Np, ¥*Pu, ®Pu, #'Pu, *?Pu and #!'Am all increase by 1.12% or less; *¢U
decreases by 0.28% and the remaining isotopes remain unchanged. Since the actual fuel temperature
is not expected to deviate more than 200 K from the temperature assumed, the assumption of a fuel
temperature of 840 K does not significantly effect the calculated isotopic concentrations.

An analysis of the scnsmwty of isotopic concentrations in relation to the moderator density reveals
that for a 10 percent increase in the moderator density of sample ADD2966-T and a 50 percent
change in sample ADD2974-B, the isotopic concentrations change significantly. For the sample at
relatively low burnup, ADD2974-B, the isotopes of 2U, *'Np, **Pu, #°Pu, ***Py, *'Pu and *'Am
decrease between 2.4 to 12.04%, and the remaining isotopes change by less than 2%. For the sample
at relatively high bumup, ADD2966-T, the isotopes of 2*U, #'Np, ***Pu, *°Pu, ?*'Pu and *'Am
decrease between 2.72 to 4.24% or less, and the remaining isotopes change by less than 2%. The
moderator density is not expected to deviate more than 10 percent from the assumed value near the
bottom of the assembly, or not more than 50 percent from the assumed value near the top of the
assembly. Therefore, it may be concluded that an incorrect assumption of the moderator density
would significantly effect the calculated isotopic concentrations.

The SAS2H code normally predicts isotopic concentrations as a radial assembly average; however,
measurements are performed on individual pellet samples. Therefore, local pellet conditions are
modeled as closely as possible in this analysis so that a more realistic pellet composition can be
determined. However, it was necessary to approximate the fuel temperature and the moderator
temperature as typical assembly average values. Furthermore, approximations made to obtain local
pellet conditions will influence the calculated isotopic concentrations. .

No final conclusions can be drawn from inspection of the measured to calculated ratios presented
in this analysis. Although the assumptions for the fuel temperature and the moderator density do
effect the resulting isotopic concentrations, the effect is not significant enough to account for all
variation between the measured and calculated concentrations. More detailed operating data,
especially data conccrmng control blade insertion, would be expected to unprovc the accuracy of the
calculated concentrations in relation to the comespondmg measurements. It is expected that future
revision(s) to this analysis will incorporate more detailed operating data thereby providing more’
conclusive results.
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9, Attachments

Attachment I includes ten pages and contains the input files used in the modeling of the Cooper
samples. A description of the parameters contamcd within the input files is found in Sections 7.1
through 7.5.

Included in Attachment IT is an extraction from each of the output files, containing the following
information:

> echo of the SAS2H i mput deck,

. time/date stamp for when the SAS2H depletion ca]cu]at.mn was performed,

. the output extraction of information pertinent to the Radiochemical Assay evaluations
from the final ORIGEN calculation of the SAS2H depletion calculation.
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coop2966b.input
wsas2h parmaskipshipdaza
Cooper BWR Sample ADD2966-B, Height

mixtures of fuel-pin-unit-cell:

44 group latticecell
uo2 1den=1032 1 840

55.107 em from top, Aug 97

92234 0.026 92235 2.93 92236 0.013 $2238 97.031 end

kr-83 101-20 840 end
kr85 101.20840 end
y-89 101.20840 end
£r-90 101-20840 end
z-93 10 1-20 840 end
2r-94 10 1.20 840 end
w95 101.20840 end
nb-$4 10 1-20 840 end
mo-95 10 1.20 840 end
1c-99 101.20840 end
ru-101 § 0 1.20 840 end
ru-106 1 0 .20 840 end
rh-103 10 1-20 840 end
th-105 10 1-20 840 end
pd-105 10 1-20 840 end
pd-108 1 0 1-20 840 end
2g-109 10 1-20 840 end
3b-124 | 0 1.20 840 end
xe-131 10 1.20 840 end
“xe-132 10 1.20 840 end
xe-1351 0 1-20 840 end
x¢-136 1 0 1-20 840 end
¢3-134101.20 840 end
cs-13510 1-20 B40 end
¢s3-137 10 1.20 B40 end
ba-136 10 1-20 840 end
12-139 10 1-20 840 end
pr-141 10120 840 end
pr-143 10 1-20 840 end
ce-144 1 0 1-20 840 end
nd-143 1 01.20 840 end
nd-145 10 1-20 840 end
nd-147 10 3-20 840 end
pm-147 1 0 1-20 840 end
pm-148 1 0 1.20 840 end
sm-147 1 0 1.20 840 end
sm-149 1 0 1-20 840 end
sm-150 10 1.20 840 end
sm-151 101.20 840 end
sm-152101.20 840 end
eu-153 10 1-20 840 end
cu-154 10 1.20 840 end
cu-155101.20 840 end -
£3-15510 1-20 840 end

zire2 21620 end

h20 3den=0.240 1 557 end
n 405.5557end

arbm-zircd 6.56 50 0 0 8016 0.12 24000 0.10 26000 0.20 $0000 1.40

40000 93.18 5 1.0 557 end

ua2 6den=10.32 1 840

92234 0.024 92235 2.732 92236 0.013 92238 97.231 end
arbm-gdrod 10.3220 1 080163 64000 2 6 0.034 840 end

h20 7dens0.862 1 587 end

Page I-1 of 10

end comp

*  fuel-pin-cell geometry:

squarepitch 1.87 1211 3 143 2 1242 O end

' assembly and éyclc parameters:

npin/assmadd fuelnght=1719.74 ncycles=17 nlibVeyc=2
printicvel=S inplevel=2 numriotal=8 end

" 60.60504 0.621020.71503 1.0550 500 3.3028 333179 8

3.422373.7883

power=9.313 turm=19 downa$ end
powers1].086 burn=130 down=17 end
power=13.919 bum=d] down=10 end
power=10.863 burn=226 down=35 end
power=11.941 burn=39 down=? end
pover=]13549 burn=22 down=12 eand
power=12.716 bura=108 down=19 end
power=13.177 burs=114 down=59 end
power=10.795 burna?9 downs8 end
power=11.94]1 burnafd downs$ end
power=10.037 buro=150 downs=3! end
power=10.099 bum=164 down=799 end
powers6.234 bum=160 down=9 end
powern§ 465 bumn=148 down=48 end
power=5.958 bume96 down=61 end
powern§,272 bum=129 down=$S end
power=5.567 bum=57 down=1954.09 end



Attachment I: BBA000000-01717-0200-00145 REV 00 Page 1-2 of 10

coop2966k.input
=sas2h  parmaskipshipdata

Cooper BWR Sample ADD2966-K, Height 218.845 cm from top, Aug 97

* mixtures of fuel-pin-unit-cell:
44group latticecell
“uo2 | den=10.32 | 840

92234 0.026 52235 2.93 92236 0.013 92238 97.031 end

kr-83 101-20 840 end .
kr-85 10 1.20 340 end
y-89 101-20840 end
2r-50 10 1.20 840 end
r-93 10 1.20840 end
r-94 10 120 840 end
95 101.20840 end
nb-94 10 1-20 840 end
mo-95 10 1-20 840 end
©-99 101-20 840 end
ru-101 10 1.20 340 end
1u-106 1 0 1-20 840 end
rh-103 1 0 1.20 840 end
th-105 1 0 1-20 840 end
pd-1051 0 1-20 840 end
pd-108 1 0 1-20 840 end
23-109 10 1-20 B40 end
sb-124 10 1-20 840 end
xe-131101.20 840 end
xe-132 1 0 1.20 840 end
xe-1351 0120840 end
xe-136 10120 840 end
c3-134 10 1-20 840 end
cs-13510 1-20 840 end
€3-137 10 1-20 840 end
ba-136 10 1-20 840 end
1a-139 1 0 1-20 840 end
pr-141 10 1-20 840 end
pr-143 1 0 1-20 B40 end
. ©ce-1441 0 1-20 840 end
nd-143 10 1-20 840 end
nd-145101-20 840 end
nd-147 10 1-20 840 end
pm-147 1 0 1-20 840 end
pm-148 10 1.20 840 end
sm-147 1 0 1-20 340 end
sm-149 1 0 1-20 840 end
sm-150101-20 840 end
sm-151 3 01-20 840 end
sm-15210 1-20 840 end
€u-153 10 1-20 840 end
eu-154 10 1-20 840 end
cu-15510 1.20 840 end
§d-155101-20 840 end

zirc2 21620 end

h20 3 den=0.478 | 557 end

n 405.5557end -

M-ﬁml 6.56 50008016 0.12 24000 0.10 26000 0.20 50000 1.40

40000 98.18 5 1.0 557 .end

uo2 6den=1032 | 840

eod comp

fuel-pin-cell geometry:
squarepitch 1.87 1211 3 143 2 1.242 0 end

.
M wwecesmsvecceve
.
.

opin‘assm=49 fuclnght=1719.74 ncycles=17 nlib/cyc=2
printievela$ inpleveln2 numstotal=8 end
60.605040.621020.7150 3 1.0550 500 3.3028 33.3179 §
3.422372.7383

power=16.243 bum=]9 down=8 end
power=19.336 bumn=130 down=17 end
powers24.278 bumn=dl down=10 end
power=18.947 burn=226 down=3S end
power=20.827 burne39 down=7 ead
power=2).632 burns22 down=]2 end
power=22.179 burn=108 down=19 end
powern22.983 bum=114 down=S9 end
power=18.329 bumna79 downs$ end
power=20.827 burn=fd down=5 end
power=17.505 burn=150 down=3] end

power=17.615 burn=164 down=799 end

powers10.874 bura=160 down=9 end -
powers11.276 burn=148 down=43 end
power=10.39]1 burn=96 down=61 end
powers=10.939 bur=]29 down=5 end
power=9.709 bumn=57 down=1954.09 end

ereescsessesesssssssccscarsere

end

92234 0.024 92235 2.732 92236 0.013 92238 97.231 end
arbm-gdrod 103220108016 3 64000 2 6 0.034 840 end

h20 7 den=0.862 1 557 end



Attachment I: BBA000000-01717-0200-00145 REV 00

coop2966t.input
mzas2h  permaskipshipdata .

Cooper BWR Sample ADD2966-T, Height 274.777 cm from top, Aug 57

* mixtures of fuel-pin-unitcell:
ddgroup  latticecell
o2 1den=10.32 1 840
92234 0.026 92235 2.93 92236 0.013 92238 97.031 ead
kr-83 101-20840 end
kr-85 10 1-20 840 end
y-39 101-20 840 end
$r-90 10 1-20840 end
zr-93 101.20840 end
zr-94 101-20 840 end .
@95 101.20 840 end
nb-94 10 1-20 840 end
mo-95 10 1-20 840 end
199 101-20840 end
ru-101 1 0 1-20 840 end
ru-106 1 0 1-20 840 end
rh-103 1 0 §-20 840 end
th-105 ] 0 1-20 840 end
pd-105 10 1.20 840 end
pd-108 1 0 1-20 840 end
2g-109 10 1.20 840 end
3b-124 1 0 1.20 840 end
xe-131 101.20 840 end
xe-132 101-20 840 end
. xe-135 10 1-20 840 end
xe-136 10 1.20 840 end .
es-134 10 1-20 840 end
cs-135 10 1-20 840 end
cs-137101-20 840 end
ba-136 10 1-20 840 end
12-139 1 0 1-20 840 end
pr-141 1 0 1-20 840 end
pr-143 1 0 1-20 840 end
ce-144 1 0 1-20 840 end
nd-143 10 1-20 840 end
nd-145101-20 840 end
nd-147 10 1.20 840 end
pm-147 10 1-20 840 end
pm-148 10 1-20 840 end
sm-147 10 1-20 840 end
sm-149 10 1.20 840 end
sm-150 10 1.20 840 end
sm-151 1 0 1-20 840 end
sm-15210 1.20 840 end
cu-153 10 1.20 840 end
cu-154 10 1-20 840 end
eu-155 10 1-20 840 end
gd-155 10 1.20 840 end

zirc2 21620 end

h20 3den=0.607 | 557 end

n 495-5557eod

arbm-zircd 6.56 50 0 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40

40000 98.18 5 1.0 557 end
002 6den=10.32 1 B40
92234 0.024 92235 2.732 92236 0.013 92238 97.231 end
arbm-gdrod 103220108016 3 64000 2 6 0.034 840 end

" h20 7den=0.862 1 557 end

Page I-3 of 10

fuel-pin-cell goometry:

assermbly and cycle parameters:

ppin/assm=d9 fuelaght=1719.74 ncycles=17 alit/cyc=2
printlevel=S inplevele2 pumztotal=8 end
60.605040.62102 0.7150 3 1.0550 500 3.3028 33.31719 S
34223737883 . ‘
power=16.671 bum=19 down=8 end

power=19.845 burn=130 down=17 end

power=24.917 bumn=d] downs=10 end

power=19.445 bum=226 down=35 end

powern2].375 bum=39 downa?7 end

powern24.254 bum=22 down=12 end

© power=22.762 bum=108 down=19 end

587 bum=114 down=S9 end .
power=19.324 bum=79 down=8 end
power=21.378 bum=64 down=S end
poweru17.966 bum=150 downa3l end
power=13.078 bum=164 downa799 end
power=11.160 burn=160 down=9 end
power=11573 bum=148 down=48 end
power=10.664 burna96 down=§] end
power=11.227 burn=129 down=5 end
power=9.965 bum=37 down=1954.09 end

cecsssccsscssvstercrsrsrsnes esese

end



Attachment I: BBA000000-01717-0200-00145 REV 00

coop2974b.input
w=3252h  parm=skipshipdata

Cooper BWR Sample ADD2974-B, Height 55.723 em from top, Aug 97

44 group lanticecell
uo2 1den=1032 1 840

92234 0.026 52235 2.93 92236 0.013 92238 $7.031 end

kr-83 10 1.20 840 end

kr-3S 101-20 840 end

y-89 101.20840 end

$r-90 101.20 840 end

r-93 10 1.20 840 end

94 101.20 840 end

95 101.20 840 end

nb-94 10 1.20 840 end
mo-95 10 1-20 840 end
199 101-20840 end

ru-101 10 1.20 340 end
1u-106 1 0 120 840 end
1h-103 10 1.20 840 end
th-105 10 1-20 840 end
pd-105 10 1-20 840 end
pd-108 1 0 .20 840 end
2g-109 10 1.20 840 end
3b-124 10 1.20 840 end
xe-131 10120 840 end
xe-13210 120840 end
xe-135 10 1.20 840 end
xe-136101-20 840 end
cs-134 10 1-20 840 end
¢s5-135101-20 840 end
c5-137 10 1-20 840 end
ba-136 10 1-20 840 end
12-1391 0 1-20 840 end

pr-141 1 0 1-20 840 end
pr-143301-20 840 end
ce-144 10 1-20 840 end
nd-143 10 1-20 840 end
nd-145101.20 840 end
nd-147 1 0 1.20 840 end
pm-147 10 1-20 840 end
pm-148 § 0 1-20 840 end
sm-147 10 1.20 840 end
sm-149 10 1-20 840 end
sm-1501 0 1.20 840 end
sm-151 1 0 1-20 840 end
sm-152 10 1-20 840 end
cu-153 10 1-20 840 end
cu-154 1 0 1.20 840 end
cu-155 10 1-20 840 end
gd-155101.20 840 end

tirc2 21 620 end

mixtures of fuel-pin-unit-cell:

Page I4 of 10

end corap '

svseasessssvvrssssavsssacnosne

fuel-pin-cell geometry:
squarepitch 1.87 1211 3 143 2 3242 0 ead

assembly and cycle parameters:

npin/assm=49 fuelnght=1719.74 ncycles=17 plitcycm2
printievel=S inplevela2 pumziotal=8 end
60.6050 4 0.621020.7150 3 1.0550 500 3.3028 333179 §
3422373.7883

powers=3.763 bum=19 down=} eod
powers10.43] bum=130 down=17 ead
power=13.097 burn=4] down=10 end
powers10.221 burn=226 down=1S end
power=11.235 bum=39 down=?7 end
power=12.749 bum=22 down=12 end
power=11.965 burn=108 down=19 end
power=12.398 bum=114 down=59 end
power=10.157 burn=79 down=3 end
power=]1.235 bume64d down=S end
powersd 444 burn=150 down=31 end
power=9.503 burn=]64 down=799 end
powers=5.866 burn=160 downs9 end
power=6.083 bumn=148 down=48 ead
powersS.606 bum=96 downaSl end
powers5.901 bum=129 down=S end
power=5.238 bum=57 down=1954.09 end

end

h20 3den=0.240 1 557 end
n 405-5557end .

arbm-zirc4 6.56 $ 0 0 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40
40000 98.18 5 1.0 557 end
uo2 6den=]0.32 1 840
92234 0.024 92235 2.732 92236 0.013 92238 97.231 end
arbm-gdsod 10.32201 080163 640002 60.034 840 end

h20 7 den=0.862 1 557 end



Attachment I: BBA000000-01717-0200-00145 REV 00

coop2974j.input
=sas2h parm=skipshipdata

Cooper BWR Sample ADD2974-J, Keight 115.042 cm from top, Aug 97

« o o o

mixtures of fuel-pin-unit-cell:

4dgroup  larticecell
uo2 | den=10.32 1 840
92234 0.026 92235 2.93 92235 0.013 92238 $7.031 end

kr-83 101-20840 end
kr-85 101-20840 end
y-239 101.20840 end
$r-90 101.20840 end
2793 101-20840 end
2r-94 1 0 1.20 340 end
2r-95 10 1.20 840 end
ob-94 10 1.20 840 end
mo-95 10 1-20 840 end
199 101.20840 end
ru-101 10 1.20 840 end
1u-106 1 0 1-20 840 end
th-103 10 1.20 840 end
rh-105 10 1.20 340 end
pd-1051 0 1-20 840 end
pd-108 10 1-20 840 end
2g-109 1 0 1-20 840 end
3b-124 1 0 1.20 840 end
xe-131 10 1.20 840 end
x¢-132 10 1-20 840 end
xe-135 10 1-20 840 end
xe-13610 1.20 840 end
cs-134 10 1-20 840 end
¢s-135 10 1.20 840 end
cs-137 1 0 1-20 840 end
ba-136 § 0 1-20 840 end
12-139 1 0 1-20 840 end
pr-141 10 1.20 840 end
pr-143 1 0 1-20 840 end
ce-144 1 0 1-20 840 end
nd-143 10 1.20 840 end
nd-14510 1-20 840 end
nd-147 10 1.20 840 end
pm-147 1 0 1.20 840 end
pm-148 1 0 1.20 840 end
sm-147 1 0 1-20 840 end
sm-149 1 0 1.20 840 end
sm-150 1 0 1.20 840 end
sm-151 1 0 1.20 840 end
sm-15210 1.20 840 end
eu-153101.20 840 end
eu-154 10 1-20 840 end
cu-155101-20 840 end
£4-155 10 1-20 840 end

Zirc2 21 620 end

h20 3 den=0.306 | 557 end
n 405.5557end

* arbm-zirc4 6.56 5 0 0 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40

40000 98.18 5 1.0 557 end

uo2 6den=10.32 | 840

92234 0.024 92235 2.732 92236 0.013 92238 97.231 end
arbm-gdrod 103220108016 3 640002 6 0.034 840 end

h20 7 den=0.862 1 557 end

'-.-.-.---.'.-.--.--.----.-....

end comp

*  fucl-pin-cell goometry:
squarepitch $.87 1211 3 143 2 1242 0 end

npin/assmed fuelnght=1719.74 ncycles=17 nlibicycs2
printievelsS inpleveln2 numniotal=8 ead
60.6050 4 0.621020.71503 1.0550 500 3.3028 333179 §
34223737883

power=14.357 bum=]9 down=8 ead
power=17.091 burn=130 down=17 end
power=21.459 bumed] down=10 end
power=16.747 burn=226 down=35 end
power=13.409 burnu39 down=7 end
power=20.888 bum=22 down=12 end
power=19.60] burn=108 down=19 end
power=20.314 bum=114 down=39 end
power=16.642 bumn=79 downa8 end
power=18.409 bums64 down=3 end
power=15.473 bumn=]50 down=31 end
power=15.570 bumn=164 down=799 end
power=9.611 bum=160 down=9 end
power=9.967 bum=]48 down=48 end
power=9.184 bume9§ down=61 end
power=9.669 bum=129 down=S end
power=3.582 bum=57 down=1954.09 end

Page I-5 of 10



Attachment I: BBA000000-01717-0200-00145 REV 00 Page 16 of 10

coop2974u.input
=gas2h parmaskipshipdata

Cooper BWR Sample ADD2974-U, Height 291.087 em from top, Avg 97

mixtures of fuel-pin-unit-cell:

44group lasticecell
uvo2 [ den=1032 1 840
92234 0.026 92235 2.93 92236 0.013 92238 97.031 end

kr-83 10 1.20 840 end
kr-85 101-20840 end
y-89 101.20840 end
$r-90 10°1-20 840 end
2r-93 101-20 840 end
zr-94 10 1-20 840 end
r-95 10 1.20 840 end
nb-54 101.20 840 end
mo-95 101.20 840 end
tc-99 101-20840 end
ru-101 101.20 840 end
1u-106 1 0 1.20 840 end
th-103 1 0 1.20 840 end
th-105101-20 840 end
pd-105 10 1-20 840 end
pd-108 10 1-20 840 end
2g-10910 1-20 840 end
'sb-124 10 1.20 840 end
xe-131 10 1.20 840 end
xc-132101-20 840 end
x¢-1351 0 1.20 840 end
xe-136 10 1-20 840 end
c3-134 10 1-20 840 end
cs-135101-20 840 end
c3-137 10 1-20 840 end
ba-136 1 0 1-20 840 end
12-139 10 1-20 840 end
pr-141 10 1-20 840 end
pr-143 10 1-20 840 end
ce-144 1 01.20 840 end
nd-143 10 1-20 840 end
nd-145101.20 840 end
nd-147 10 1-20 840 end
pm-147 1 0 1-20 B40 end
pm-148 1 0 1-20 840 end
sm-147 1 0 1-20 840 end
sm-149 10 1.20 840 end
sm-150 10 1-20 840 end
3m-151 10 1-20 840 end
sm-152 1 0 1.20 340 end
cu-153 10 1-20 840 end
cu-154 10 1-20 B40 end
eu-155101.20 840 end
gd-155101.20 840 end

zirc2 21620 end

h20 3den=0.652 | 557 end

n 405.5557end

arbm-zirc4 6.56 5000 8016 0.12 24000 0.10 26000 0.20 S0000 1.40

40000 98.18 5 1.0 557 end

Vo2 6den=10.32 § 840

92234 0.024 92235 2.732 92236 0.013 92238 97.23] end

arbm-gdrod 10.3220 1 08016 3 64000 2 6 0.034 840 end
h20 7 den=0.862 1 557 end

?ecemoveonovccas (TR R RAREI LR B3

fuel-pin-cell geometry:

printlevel=S inplevel=2 numziotal=8 end .
60.605040.621020.7150 3 1.0550 500 3.3028 3 3.3179 5
3422373.788)

power=15.246 bum=19 down=8 end
powern18.149 bum=130 down=17 end
power=22.788 bumn=4] down=10 end
power=17.784 burn=226 down=15 end
power=19.549 bumn=39 "down=7 end
powern22.182 burn=22 down=12 end
power=20.317 burn=108 down=19 end
power=21.572 burn=114 down=59 end
power=17.673 bum=?9 downa8 end
power=19.549 bum=64 down=5 end
power=16.43] bum=150 down=31 end
powern16.534 bum=164 down=799 end
power=10.206 bum=160 down=9 end
power=10.584 bum=148 down=48 end
powerw9.753 bum=96 down=Sl end
power=10.268 bum=129 down=S end
power=9.113 bum=S? down=1954.09 end



Attachment T: BBAOOOO_OO-OI717—0200—00145 REV 00

2966tplus100deg.input g
weas2h  parm=skipthi

ipdata
Cooper BWR Sample ADD2966-T, Height 274.777 em from top, Aug 97

* 100 K increase in fuel temperarure

' mixtures of fuel-pin-unit-cell:
ddgroup  latticecell
uo2 1den=10.32 1 540
92234 0.026 92235 2.93 92236 0.013 92238 97.031 end
kr-83 101-20940 end
kr-85 10 1-20 940 end
y39 101-20940 end
5190 101-20 940 end
93 101.20940 end
94 101.20940 end
95 101.20940 end
nb-94 |0 1.20 940 end
mo-95 1 01-20 540 end
tc-99 101-20940 end
ru-101 1 0 1-20 940 end
ru-106 1 0 1-20 940 end
th-103 1 0 1-20 840 end
rh-105 1 0 1-20 840 end
pd-105 1 0 120940 end
pd-108 1 0 1.20 940 end
2g-109 10 1-20940 end
sb-124 10 1.20 940 end
xe-131 10 120940 end
"xe-132101-20 940 end
x¢-135 10 1.20 940 end
x¢-136 1 0 1-20 940 end
cs-134 10 1.20 940 end
£3-135 1 0 1-20 940 end
cs-137 10 1-20 940 end
ba-136 1 0 1-20 940 end
1a-139 10 1-20 940 end
pr-141 10 1.20 540 end
pr-143101-20 940 end
ce-144 1 0 1-20 940 end
nd-143101-20940 end
nd-145101-20940 end
nd-147 10 1-20940 end
pm-147 10 1-20 940 end
pm-148 10 1-20 540 end
3m-147 1 0 1.20 940 end
sm-149 10 1.20 940 end
sm-150 1 0 1.20 940 end
sm-151101.20540 end
sm-152 10 1-20940 end
cu-153 10 1-20 940 end
eu-154 10 1-20 940 end
cu-155101-20940 end -
§4-155101-20940 end

zirc2 21620 end

h20 3 den=0.607 1 557 end
D 4055557 end '

ubm-m46565000!0160|22&0000102600002050000140

40000 98.18 5 1.0 557 end

uo2 6den=10.32 1 940

92234 0.024 92235 2.732 92236 0.013 92238 97.231 end

arbm-gdrod 10.32201 08016 3 64000 2 6 0.034 940 end

b20 7den=0.862 | 557 end

Page I-7 of 10

'-..0..01--...-...-...-.-......

end comp

squarepitch 1.87 1211 3 143 2 1242 0 end

.
'evesseeseccccnssoccccccavssncce
.
.

assemnbly and cycle parameters:
npin/assm=49 fuelaghte1719.74 ncycles=17 nlitVeyea2
printlevelnS inpleveln2 numriotal=8 ead
60.605040.621020.7150 3 1.0550 500 3.3028 3 331719 §
3.422373.7883 .
power=16.671 burmn={$ downs=$ end
power=19.845 burn=130 down=17 end

power=24.917 bum=4] down=10 ead
power=19.445 burn=226 down=1S end

. power=21.375 bum=39 downs? end

powers24.254 bum=22 down=12 end
powern22.762 bum=108 down=19 end
power=23.587 burn=114 down=$9 end
power=19.324 bum=79 down=8 end
powers2]1.37S bumneSé down=$ end
power=17.966 biim=150 down=3] end
power=18.078 bum=164 down=799 end
power=11.160 burn=160 down=9 ead
power=11.573 bura=148 down=48 end
powerz10.664 burn=9§ down=61 end

" power=11.227 bum=129 down=S end

power=9.965 bum=57 down=1954.09 end



Attachment I: BBA000000-01717-0200-00145 REV 00

2966tplus10den.input
=sas2h  parmeskipshipdata

Cooper BWR Sample ADD2966-T, Height 274.777 cm from top, Aug 97

* increase moderator density by 10%

* mixtures of fuel-pin-unitcell:
ddgroup  latticecell
©02 ]den=1032 1 840
92234 0.026 92235 2.93 92236 0.013 92238 97.031 end
kr-83 101-20 840 end T
kr-85 101.20 840 end
y-89 101-20 8B40 end
3r-90 10 1.20 840 end
93 101-20 840 end
7-94 10 1.20 840 end
© ;95 101-20 840 end
nb-94 10 1-20 840 end
mo-95 10 1-20 840 end
tc-99 101-20840 end
r-101 1 0 1.20 840 end
ru-106 1 0 1.20 840 end
rh-103 1 0 1-20 840 end
rh-105 1 0 1-20 840 end
pd-105 3 0 1-20 840 end
pd-108 10 1.20 840 end
2g-109 1 0 1-20 840 end
$b-124 10 1.20 840 end
xe-131 10 1-20 840 end
x¢-132 10 1.20 840 end
xe-13510 1-20 840 end
xe-13610 1.20 840 end .
cs-134 10 1-20 840 end
€3-13510 1-20 840 end
cs-137101.20 840 end
ba-136 10 1-20 840 end
12-139 10 1.20 840 end
pr-141 10 1.20 B40 end
pr-143 1 0 1.20 840 end
ce-144 1 0 1.20 B40 end
nd-143 10 1-20 840 end
nd-145 10 1-20 840 end
nd-147 10 1.20 840 end
pm-147 10 1-20 340 end
pm-148 1 0 1-20 840 end
sm-147 1 0 120 840 end
sm-149 10 1.20 840 end
sm-150 1 0 1.20 840 end
sm-15110 1-20 840 end
sm-152 10 1.20 840 end
eu-15310 1.20 840 end
cu-154 1 0 J-20 840 end
€u-15510 1.20 340 end
§d-155101.20 840 end

zirc2 21620 end

h20 3 den=0.668 1 557 end

n 405-5557end

arbm.zircd 6.56 5 0 0.0 8016 0.12 24000 0.10 26000 0.20 50000 1.40 .

40000 98.18 5 1.0 557 end
vo2 6den=10.32 1 840
92234 0.024 92235 2.732 92236 0.013 92238 97.231 end
wbm-gdrod 10.32201 08016 3 640002 6 0.034 840 end

h20 7 3en=0.862 1 §57 end

Page I-8 of 10

end comp
fuel-pin-cell geometry:
squarepitch 187 1211 3 143 2 1242 0 end

assembly and cycle parameters:

ppin/assmed9 fuelnght=1719.74 ncycles=17 nlib/cycm2-
printlevels$ inplevels2 pumztotal=$ end
60.60304 0.621020.7150 3 1.0550 500 3.3028 33.31719 S
3.422373.7383

power=16.67] bum=19 -down=8 end
power=19.845 bura=130 down=17 end
power=24.917 burnad]l downs10 end
powers19.445 burn=226 down=35 end
powern21.375 burn=39  downs?7 end
powers24.254 burn=22 down=12 end
power=22.762 burn=108 down=19 end
powern23.537 bum=114 down=59 end
power=19.324 bum=79 down=8 end
power=21.375 bum=64 down=5 end
powern]7.966 bum=150 down=3! end
power=18.078 burns164 down=799 end
power=]1,160 bum=160 down=9 end .
power=11.573 bum=148 down=48 end
powers]10.664 burn=96 down=6] end
power=11.227 burn=129 down=5 end
power=0.965 bum=57 down=1954.09 end



Attachment I: BBA000000-01717-0200-00145 REV 00

2974bplus100deg.input
wsas2h parmeskipchipdata

Cooper BWR Sample ADD2974-B, Height §5.723 cm from top, Aug 97

* increase fuel tempemuu 100K
* mixtures of fuel-pin-unit-cell:

44group  larticecell
vo2 1den=]0.32 1 940
92234 0.026 52235 2.93 92236 0.013 92238 97.031 end
kr-83 101-20840 end |
kr-8S 101-20940 end
y-39 101-20940 end
51-50 101-20940 end
293 101-20940 end
94 101-20 940 end
95 101-20 940 end
nb-94 10 1.20940 end
mo-95 101-20 940 end
199 101.20940 end
ru-101 1 0 1-20 940 end
ru-106 1 0 3-20 540 end
rh-1031 0 1-20 940 end
rh-105 10 1-20 940 end
pd-105 1 0 1.20 940 end
pd-108 1 0 1-20 940 end
2g-109 10120940 end
$b-124 10 1-20 940 end
xe-131 101-20540 end
xe-132 30120940 end
xe-135101.20 940 end
xe-136 1 0 1-20 940 end
cs-134 10 1.20 940 end
cs-135 10 1-20 940 end
c3-137 1 0 1-20 940 end
ba-136 10 1.20940 end -
12-139 1 0 1-20 940 end
pr-141 10 1-20 940 end
pr-143 10 1-20 940 end
ce-144 10 1-20 940 end
nd-143 10 1-20 940 end
nd-145 1 0 1-20 940 end
nd-147 1 0 1.20 940 end
pm-147 1 0 1.20 940 end
pm-148 1.0 1-20 940 end
sm-147 10 1.20 940 end
sm-149 1 0 1-20 940 end
sm-150 1 0 1-20 940 end
sm-151 § 0 1-20 940 end
sm-152 10 1-20 940 end
cu-153 10 1.20 %40 end
cu-154 1 0 1-20 940 end
eu-15510 1-20940 end
gd-15513 0120940 end

zirc2 21620 end

h20 3den=0.240 1 557 end

n 405-5557end

arbm-zirc4 6.56 500 08016 0.12.24000 0.10 26000 0.20 50000 1.40

40000 98.18 5 1.0 557 end

uo2 6den=10.32 1 940

92234 0.024 92235 2.732 92236 0.013 92238 97.231 end

arbm-gdrod 103220108016 3 64000 2 6 0.034 940 end

" h20 7den=0.862 1 557 end

Page I-9 of 10

ead comp

fuel-pin-cell geometry:
squarepitch 1.87 1211 3 143 2 1242 0 end

| P oeowvscssaw cToccceesvonne

* assembly and cycle parameters:

npin/assmed? fuelnght=1719.74 ncycles=17 alib/cyen2
printlevel=S inplevel=2 numziotal=8 end
60.605040.621020.7150 3 1.0550 500 3.3028 33.3179 §
3.422373.7883 .

763 bum=19 downs=8 end
power=10.43] bum=130 down=17 end
power=13.097 bum=41 down=10 ead
power=10.221 bum=226 down=35 end
power=1123S burn=39 down=7 eod
power=12.749 burna22 down=12 end

- powers11.965 bums=103 downal19 end

power=12.398 burn=114 down=39 end
power=10.157 buma?9 down=8 end
power=11235 bum=b4 down=S end
power=9.444 burn=150 downe3] end
powern9.503 bum=164 downa799 end
power=5.866 bum=160 downe9 end
power=6.083 bum=148 downwdd end
powers5.606 burna96 downs§l end
power=5.901 bum=129 downs5S end
power=5.238 bum=57 down=1954.09 end



Attachment I: BBA000000-01717-0200-00145 REV 00

2974bplus50den.input
mias2h parmetkipshipdata

Cooper BWR Sample ADD2974-B, Height 55.723 em from top, Aug 97

' increate moderator density by 50%
' mixtures of fuel-ptn-unitcell:

44group  latticecell
Vo2 1 den=10.32 | 840
92234 0.026 92235 2.93 92236 0.013 92238 97.031 end
ke-83 10 1-20 840 end
ks-35 10 1-20 840 end
y-39 101-20 840 end
5190 103-20840 end
2r93 101-20 840 end
294 101-20 840 end
2195 10 1.20 840 end
nb-94 101.20 840 end
mo-95 10 1.20 840 end
1c-99 101-20840 end
ru-101 10 1-20 340 end
1u-106 3 0 1-20 840 end
th-103 3 0 1-20 840 end
th-105 1 0 1.20 340 end
pd-105 3 0 1-20 840 end
pd-108 10120840 end
2g-109 1 0 1.20 840 end
$b-124 1 0 1-20 840 end
xe-13110 1-20 840 end
x¢-132 10 1-20 840 end
xe-13510 1.20 840 end
xe.136 10 1.20 840 end .
cs-134 10 1.20 840 ‘end
cs-135101.20 840 end
cs-137101-20 840 end
ba-136 10 1-20 840 end
1a-139 10 120 840 end
pr-141 10 1-20 840 end
pr-143 10 1-20 840 end
ce-144 1 0 1-20 840 end
nd-143 1 0 1-20 840 end
nd-145 10 1-20 340 end
nd-147 1 0 1-20 840 end
pm-147 10 1-20 840 end
pm-148 10 1-20 840 end
sm-147 10 1.20 $40 end
sm-149 10 1-20 840 end
sm-15010 1-20 840 end
sm-151101-20 840 end
sm-152101-20 840 end
eu-153 10 1-20 840 end
eu-154 101.20 840 end
eu.155101.20 840 end
§d-155101-20 840 end

zirc2 21620 end

.

h2o0 3 denn0.36 | 557 end
n 4055557end

arbm-zircd 6.56 50 0 0 8016 0.12 24000 0.10 26000 0.20 50000 §.40

4000098.18 5 1.0 557 end

uo2 6den=1032 | 840

92234 0.024 92235 2.732 92236 0.013 92238 97.231 end

arbm-gdrod 10.3220 108016 3 64000 2 6 0.034 840 end
h20 7 den=0.862 1 557 end

Page I-10 of 10

'.---...--...-.--...--.-u-v---.

end comp

Fue)-pin-cell geometry:
squarepitch 1.87 1.211 3 143 2 1.242 0 end

assembly and cycle parameters:

npin/assmnd9 fuclnght=1719.74 ncycles=17 . alib/cyos2
printicvela$ inplevel=2 pumziotal=8 end .
60.605040.621020.7150 3 1.0350 500 3.3028 333179 5
34223737883

power=3.763 bum=19 down=8 end
power=10.43] bum=130 down=17 ead
power=13.097 burn=d] down=10 end
powerm10.221 bum=226 down=35 end
power=11.235 burn=39 down=7 end
powerw12.749 bume22 downsl12 end
powers]]1.965 bum=108 down=19 end
powern12398 bum=114 down=59 end
powers10.157 burn=?9 down=8 end
powers1]1.235 bunefd down=5 end
powers9.444 bum=150 down=3] end
power=9,503 burn=164 down=799 end
power=5.866 burn=160 down=9 end
powers5.083 bumn=148 down=48 end
power=$.605 bum=96 down=61 end
power=5.501 burns129 down=5 end
power=$5.238 bumn=S7 down=1954.09 end



Attachment II: BBA000000-01717-0200-00145 REV 00

COOP2I6CDSUM . vvverssecs
E mu il s ' :
E . Welcome to SCALR-4.3. E

1o scceas and ingut record { scsle driver - 93/03/29 - 09:06:37 )

1 prisary modu.
- module sasih will be called
Coop'r R Sesple ADD2966-3, Melght 33,107 cm from top. Aug 97

¢ mixtures of fuel-pin-unit-cell:
.

digroup :lat:lc:ecll
uoZ 1 dene10.32

923236 0.026 92233 2.93 92236 0.01) 32238 97.0J1 end
kre8) 20 840
kr-$%
y-09
sr-30
sr-3)
=94
sr-93
nb-34
mo-33
tc-3%
ru-101
ru-106
th-103
rh-108

iiiiiiiiiiiiiiiiiigiii2&2&%&&&1&2&1%&5&2&&&;

1-20 840
20 end

¢d-15%
zire?

B3 0t 00 0t 5 8 B 5 5D b DS D Dt 90 00 b 0 5 Bt Bt 0t B 00 e P 0 B B el - B i el e B b 0 e et st B
- aeuucodecoooooeoeoooeeeoooooeoooooocoaoocooo
e

h2o 3 dan=0.240 1 337 end
n 40 3-5 537 end

-rh-lltct 6.6 S 0 0 0 BO1C Q. 33 24000 0.10 26000 0.20 50000 1.40
40000 98.19 8 1.0 3%7

. uol & cene10.,32 1 840
92234 0.024 922]! 2,732 92236 0.013 93238 97.23%  end
ardm-gdrod 10.32 2 0 1 O B01€ 3 64000 2 6 0.038 840 end

720 7 dens0. 962 1 3357 end

ond cowp

. .

LA IR I I R B R R I I IR Y A IR
: fuel-pin-cell nu—-'tryx

squarepiteh 1.87 1,213 3 1.4 2 1242 O end

.

. assembly and cycle parameters:

rpin/asem=iy fuelnghte=1719.74 ncycln--l? nlib/cycs2
printlevelss inplevelsl mumstotales
¢ 0.6050 4 0.6210 2 0.7150 ) 1.0330 soo 3.3028 3 3.3179 5 3.4223 7 1.788)
powers9.31) burnely down=§

powersll.086 burnell0 downel?
powersl). 913 turnedl downeld
powers10.86) burne226 downe)s
powere11.941 burneld  downs?
power=13,54% burne22 downell
powers12.716 burn=108 downs=19
poversl1).177 burn=11¢ down=39
powers10.793 dbumns=79 downes
powersll, 34l durmneéld downs3
powers10.037 burne150 downell
powarel0.099 burnelél downe79d
poweref.234 burn=160 down=9
powere=§.465 Dburn=140 downsis

Riiiiiiiiiii!i
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Attachment II: BBA000000-01717-0200-00145 REV00 .

Page II-2 of 30

poveres. 930 bumedé downell end
powere§.272 burn=119 downe$s ond
pover=3.567 Durnes37 Gown=1954.09 end
1  ssssssvsess asnssasas 38800808888 22222322222 hh ah
s s s 2222222222222 hn e
22 22 A
22 bhh .3
22 hh ah
22 ARAARRRARRRRAY
2 RhRhhhhhhhhAh
23 hh b
22 hh &h
a2 ah h
2322223222222 kb hh
2332222322232 hn Bh
[}
) nan f44i84444444 eccecceecee ) hh ©0000000000 11 B
mn en A48484884888 ecccecececccee hh . Bh  cocoocoooocooo 11
nn m i ee ec hh hh oo oo 11
m an m 11 ec ha hh oo oo 11 .
m  an mn 11 ce hh hh o0 o 11
m on nn i1 ec hhhhhhhhhhhbhh o0 e 11
™m AN An i 4 BRARRRRhRRRAR 00 00 3
mn m nmn i1 ee bh Bh o0 o0 11
nn ™m nn i1 cec hh bh o0 o0
m rn 14 [ 14 ec hh hh oo oo
nn o 405044411124 eceeeeeccecce  hh hh 11111111111
° nn L I TEYEEEEEEEEY ecceeeeccee hh hh 11111111111
0000000 ' 11 44 A1 99999999999 T17177771717177717
000000000 " P33 a4 1" 9999999999999 1177177177173
00 00 17 1113 (12 Y] 17 ” P T 77
00 .00 14 11 44 4 1/ 9 ” 17
©0 00 1] " /7 33 44 o 17" .99, ” kil
00 (.1 1seistseig 1’ 13 4 & 17 9993993999999 had
[-]-] 00 sssstesnss 17 11 44 44 17 999939999999 ud
1] 00 [ 1] “" 1 11 4444448484848 17 ” 77
[-]-] 00 an " 17 1 4844400484488 " 99 17
00 00 11 11} 144 11 4 U 11 17
000000000 s880880050808 17" 11111311 44 11 9999999999939 ”
0000000 lllll“lll_l 1" 11111111 48 4] 399999999399 ”
11 s0s88302188 11 33133333113 0000000 31133333113
11 11 111 3333333323313 000000000 3332333333333
1113 t3 un N n 382 00 00 33 b2 ]
11 188 11 b2} (11 00 00 3
13- 3¢ 11 3 s 00 00 3
11 11 m .14 00 333
13 1 m 00 00 B33 ]
b3 S 333 1 3 LT 00 (1] 3
11 (13 11 33 331 oc 0o 33
1 i3 11 b3 ] 33 (131 00 00 N 33
113113111 11111112 333333333330 000000000 3333133333333
. 111111 11111112 3333333330 0000000 331333333333
L] 88858808388 ceecececcee 1
SSN9EE88  ETCTCCCCCCCCC 31
ce e 11
[ 1
ce 11
ee 11
cc 11 Teceeeees
cc 31 L)
cc 1 .
¢c ec 1 o
1111113111111 e
1111111111121 e
0000000400040 00000000000800¢4R00000000000000
program veriticstion information
scale wversion: [ % ]
program: sas?
crestion date: £83/07/97
1ibrery: /Jopt/neut/Bcaled.ld/bin
this 43 not & wscale configuration controlled code
Jobname: nichol
date of sxecution: 08/14/%7
tise of executjon: 18:13:04 .
V000000000000 00000000000000000000000000800000000000000008¢0
1
0
o
ol
] nuclide concentrations, grams



Attachment IT: BBAOOQOOO-OI717-0200-00145 REV 00

iniciel
9d185  4.39%.02
total 1.973.04

initial

ullé  3.292.02
ulls 2.588+04
u2lé 1.13302
uzls 8.35808
total 5.81%208

]
° .
[}
[}
initial
sals0 1.578-0¢6
[TAY P 1.332-08
*uls) 6.923-01
[
inicial
gd133 J.q92-01
total 1.97R+08
initiel
u2l3} 1.442-0)
u2l4  1.642.02
u23ls 1.202+:04
u23é 2.613+0)
uz3ls 5.428+03
np3)T 1.982.02
pu2dé 1.303-04 -
pu2ls  5.58%.01
Pl 3.388+01
pully 4,408+03
pu2d0  1.302.03
il 3.332.02
puddl  1.22R.02
amldl  5.302.01
an2ilms 1.618+00
an2é) 1.018.01
total 3.84%08
0
[}
initial
=0 935 J.862402
te 99 4.23202
0
initial
rulldl 3.91K+02
hl0) 2.30R402
agloy J.79B+01
0

initdal
nd1d) 4.00802
ndlds J3,63202
147 1.092.02
saley 1.59%¢00
sals50 1.322+02
smlSl 1.032.01

wels)  4.91%.01

. initisl
94133 8.)52-02
total 1.722+04

13-18 4
4.393.02
1.978404

1-10 d
3.392.02
3.508+0¢8
1.138402
4.93K.08%
3.818+08

initial
initial

328.7 d
1.57%-06
1.34%-05
7.338-01

328.7 4
J3.328-01
1.378.04

J18.7 4
1.518-03
1.03K002
1.30840¢

'3.618+0)

8.418405
1.99R.02
8.918-03

5.99%01 |

5.93%01
4.418+03
1.30840)
5.312+02
1.228402
1.062+02

8.648+0%

313.7 4
4.018.02
4.222.02

323,17 ¢
3.912.02
2.57%+02
3.792+01

338.7 ¢
4.81Re02
J.658+02
1.228+02
1.73R<00
1.328402

4.923+01

338.7 4
J.12z2-01
1.728.04

2.4
2.4

€51.4 8
1.5712-04
1.343-0%
7.762-01

€51.44
3.542-02
1.972+04

8.642+08

§31.4 4
4.038002
€.278+02

3.793+01

631.4 8
4.8)2.02
J.652+02
1.328+02
1.758+00
1.328+02
1.022+01
2,222-01
€.878+01
4.928001

§351.4 ¢
$.128-01
1.728+04

e 4.0 4
q

basis esingle resctor assemdly

aucllde concentrstions, grams
basis sgingle reactor assembly

basis =
7.14
4.8 4 7.14
mlta- emtntlen-. qnn
le resctor sssemb
’71.0 d 1)!3.7 a 3828.4 4 l’ 4.1d
1,%72-06 1.378-06 1.378-06 1.373-04
1.!!!-05 1.338-05 1.368-03 1.368-08
7.952-01 7.993-01 17.%02-01 7.%1g-01
m:uh concentrstions, wm
apingle reactor as
’11 0 d 1302.7 4 1628.4 d l’!( 14
3.362-01 3,373-01 3.392-01 3.608-01
1.978+404 1,97340¢ 1.973404 1.97R404
muclide concentrations, grams
basis asingle reactor assembly
977.04 13)02.7d4 1620.4 4 X!Sl 1d
1.632-0) 1.702-0) 131.76x-03 1.823-03
1.658¢02 1.€62402 1.66R002 1.672402
1.208¢04 1.20B¢04 1.20R¢04 1,3202+04
3 €1R+03 2.61R+0) 2.612+0) 2.41B+0)
8.828+08 B5.422405 8.42%405 §.42B408
l.l!looi 1.992¢02 2.008402 2.00B.02
$.02E-05 4.70%-03 J3.80R-0S J.072-08
6.04R«01 €£.01R¢01 $.972401 9$.932.01
€,04B¢01 6.01B+01 S5.978e01 5.938.01
4.418403 4.418+0] 4.41R60] 4.41E003
1.302¢03 1.30240) 1.302403 1.30R+0)
4.08%+02 4.8678+07 4.478402 4.288+02
1.222402 1,232402 1.222402 1.238.02
1.502402 1,708.02 1,088.02 2
3.61%00 1,.60m+00 +E0Be00 1,392.08
1.812403 1.812+01 1.81me81 1
0.64R¢03  §5.64%+03 D.84Re0S 8
td

Ll

basis ssingle Teactor asserbly
$77.04 1302.74 1620.4 & xssc.x d
4.038+02 4.03B¢02 4.03%402 4.033402
4.220+02 4.22B402 4.222402 d,222402

nueliao concentrations, ctu-a

basis w=single resctor asseably
$77.0 d 1302.7 4 1628.4 8 xssd 1d
3.9im¢02 1.91Re02 3.9iRe02 3.918.02
2.572402 2.57R402 2.97R402 2.572402
3.798+01 J3.79B¢01 1.791+01 3.792401

muclide concentrations, grams

basis esingle reactor assemdbly
977,04 1)02.74 16385.4d 19%4.14
4.038402 4.832402 4.932402 4.838402
3.652002 3.452002 °),658+02 3.638402
1.402¢02 1.472402 1.522402 1.368e02
1.732400 1,758+00 1,7352¢00 1.73Ke00
1.323402 1.322402 1.322+02 1.328+02
1.012¢01 1.012401 1,002401 9.94Re00
2.928-01 J.612-01 4.302-01 4.992-01
€.872+01 £.872401 €.8372+01 £.878+01
4.938+01 4.922401 4.923401 4.922.01

nuclsdo concentzations, grams

s =single resctor assesmbl
!71 o d 1302,7d4 3620.44 19541 8
6.802-01 8.41E-01 9.762-01 1.092+00
1.728+04 1.73R404 1.722.04 1.728+04

Page II-3 of 30



Attachment II: BBA000000-01717-0200-00145 REV 00

coop2966k. sum

pesscasie se0ccee

s ﬂ-}:’i Bulletin Board
E Welcoms to SCALR-4.3.

00000000000800008000¢000000000s08000000000

cevovose wooss

module unn

-:ﬁ}-b:eeo;; and irput record | scale driver - 93/03/29 - 09:06:37 1
ca
Cooper JR Sasple W’“-l. Neight 215.869 cm from top, Aug 97

*  mixtures of fuel-pin-unit-cell:

4égroup htum-u

wol 1 dene10.32

kr-8) 013-2018

kr-83 1 90 31-20 ICO
y-8 10 1-20 840
er-30 1 0 1-20 040
zr-93 1 0 3-20 840
zr-94 1 0 1-20 840
sr-9% 3 0 1-20 840
nb-94 10 1-30 840
mo-95 1 0 1-20 840
tc-99 1 0 1-30 840
ru-101 1 0 1-20 840
Tu-106 1 0 1-20 840
£h-103 1 0 1-20 040
rh-305 1 0 1-30 84O
pAa-105 1 0 1-20 840
p4-100 1 0 1-20 8¢0
2g-109 1 0 1-20 840
sb-1234 1 0 1-30 B840
ne-131 1 0 1-20 840
xe-132 1 0 1-20 B&D
xe-135 1 0 120 840
xe-136 3 0 1-20 04D
ces-134 1 0 1-20 BdD
€s-313% 1 0 1-20 840
c9-137 3 0 1-20 840
ba-136 31 0 1-20 840
18-13% 1 0 1-20 340
pr-141 1 0 1-20 840
pr-143 1 0 1-20 340
ce-144 1 0 1-20 840
nd-314) 1 0 1-20 840
nd-145 1 0 1-20 840
nd-147 1 0 1-20 840
pm-147 1 0 1-20 840
pm-140 3 0 1-20 840
s=-147 1 0 1-20 B840
am-149 1 0 1-20 840
sa-130 1 0 1-20 840
am-151 1 0 120 840
s=-1352 1 0 1-20 34O
su-153 1 0 1-20 340
su-134 1 0 1-20 040
eu-13% 1 0 1-20 840
9d-15% 1 0 1-20 840
sire2 2 2 620 end

iiiiiiiiiiiiiiii&&i&iiiiiii!iii&iiiiiiiill!

h2o I den=0.478 3 357 end

n 4 0 3-3 337 end

1 B0
!23): ©0.02¢ ’21!5 2. !l 92236 0.01) 32238 97.032

ond

nrw-ﬁre‘ $.56 5000 8016 0. 12 3‘000 e. 10 26000 0.20 30000 1.40
40000 92.18 S 1.0 537 .

6 den=10.32

02 1 8&0
92234 0.024 92238 2. 7)2 92236 0,013 923238 97.2]11 end
srtm-gdrod 10.32 2 0 1 0 8016 3 64000 2 & 0.034 §40 end

h2e 7 dene0.362 1 337 end

and comp
.

. fuel-pin-cell geometry:

squarepitch
.

L A A A I B S SRR A SN BN Y

npin/assmaqd tuclwht-l‘ll’ 74

printleveles inp

power=16.34) bumnel$
power=19.3)6 burne1l0
povers24.278 bumedl
povers18.947 dume226
s R
powersll). me.
22.179 burne108

pov.r-l‘l 506 burm=130
powvere17.618 bummeléd
powersl10.074 bume=160
powerell.276 umeldd

downel
down=17
downel
down=1%
downe?
downell
downels
downe3s
downet
downes -
downe)l
downs799
down=9
downe4§8

1.87 1,211 3 1.43 2 1.24

: sssambly and cycle pnr—:-otl'v

L )

ln-l'l atib/cyc=2
sveles? mumstota
6 0.6030 ¢ o.cno 2 0.7130 3 1. 0”0 560 3,3028 3 3.3179 S 3.4223 7 3.141)

ililiiiiiiiii
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power=10.391 burne3é downef]l end
powure10.939 burnell) dowe$
pover=3.70% durn=3? downs=1958.03 end

1 sesssassass 23222323322 hh b
Ll 2232223222222 X b
[ 1] s aa [ I ] s 22 2 X b ed
[ 1] a8 e s 32 hh A
s as [ TR T . 22 hh hh
LI 22 BhhhhhhhhhhAR
sussanssanse 22 Rhhhhhhhhhhhh
ss aa a8 [l 22 hh Lo
ss a8 as . s 22 ®h ‘ Rh
»s ss aa as  ® s 22 hh hh
CIITITTITETIT R 1Y aa  ssessssssasss 2333223232233 hh bh
sssesssnsss aa as 25889558388 2322222222223 bhh h
° .
nn an 418444448148 ceeceececee s hh 80006000000 1
om L NP STEEEEREEERY ccecccececceece  hh Bh 0000000000000 11
N m i ec ec Bh o0 o0 11 .,
mom m 8 cc hh Bh o0 oo 11
o m 11 ec p Y A oo oo 11
m m m i cc AAAARRARRRRRAR o0 oo 11
nn m m i ce RAARARAMARRAN o0 o0 11
nn "m om 14 ec A A oo oo 11
nn nn o 14 [ ah A o0 oo 11
an nn i1 e ec kh M o0 oo 11
an o 414484448441 ceeceecceecee b Ah  oococoocooocco 1111111111111
n o 144884488118 ececeececee hh ah 00000000000 1111111111111 .
o .
0000000 sssasaseses ” 11 17 99999999999 7173171711711?
000000000 1t 111 /7 9999999999939 ITTTITITITN?
00 00 17 1111 It ” ” 17 77
00 00 17 17 L3 ” ”
€0 00 " 11 11 ki 99 Ty
00 00 17 11 4 « /7" 3999999993339 - 77
00 00 1" 11 (1] [t} 17 999999995998 7
00 00 17 11 488848484884 1 ” 7
o0 00 1 11 48844484484484 1t ” 17
00 00 /" 11 «“ 17 ” 7
000000000 11 11111111 " 1 9999999999999 ki
oooc000 " 11111111 [1} 1 999933999999 ”
11 955353938838 99999599999 3333333333} 11
111 SS5355955555S 9999993999999 3333333333333 11
i 131 33 9 ” 22 33 33 un
3} 328 3 . ” " 318 33 11
) [l [1] 9 1] P ET) 3 p 31
11 3333553393333 9999999999999 b B3] 11
1 $555555355348 999939999958 m 11
11 a1 ss » 1 b2 ] 1
11 s 53 . ” 11X ) 1
11 3 11 1113 ss 53 2”9 18 33 3 11
131111131 sssasnanItEey 8353333553358 9999999999999 3333333330 111111
) 111311112 sz 55553333833 999959939939 33333333333 1111111
0 s 88 11 2008800000008
SESENEESNNNES  LCTCCCCCCCOCT [ TTIYTYYYTYY 11 seesseseseces
a8 ¢c [ 1) s 11 [ ]
cc (1) s 1) o
ee as s 11 o0
288808 cc asasasansasss 1l esssscetes
ssessnssssss  cc asssasssasess 1) seoevesee
s cC an sa 11 ()
ss cC . sa 11 [ ]
[ ss ec cc  an e 12 o
. assse as as 1111111111111 eecsceesevence .
as as 1111111111111  eesecscerenes
C0OBONVRGPRONCRCOOIOOS
progrem verlfication informstion
code system: ° scele versiom:
program: sasl .
cTeation date: 03/07/97
1ibrery: /opt/neut/Scaled.3/bin R
this 1z not 8 »scale contfiguration controlled code
Jobname: nichol
date of execution: 00/14/97 .
time of axecution: 18:39:32
SE0EROPCRNENC0COICRR0TO00SRCPONRORE0RCO0RISEIINIGERRCOANNC0000000000¢ .
. *
0000000000000 000000 0000800000000 000CRRRR0RERURROR0ERIREPORRONNIN00000C0RC0CQOROPYS
1 . .
0*
o .
0 .

[] nuclide concentrations, grams



Attachment II: BBA000000-01717-0200-00145 REV 00
basis =single resctor assembly
N initisl 13-180 d -
4.393402 4.393002
total 1.972+04 1.372+08
miclids concentrations, grams
basis esingle reactor assesbly
inftial 32-10 4
u23d  2.292.02 2.298+02
u2ls  32.30%+04 2.38%+08
u3lé  1.138.02 1.3158+02
u2ys §.35358403 5.338+08
total §.01309  0.013+08
0 basls =
[ inicial 2.4 4 482 7.14
] initial 2.4 8 4.84 738
basie = single reactor assesbly
charge 2.44 4.0 @ 7.14 9.5d 9.54
basis = single resctor assembly
tharge 2.¢44 4.8 4 7.148 9.54 .54
. basis » 3ingle reactor assembly
charge 2.44 4.2 8 7.1 ’.5¢ .
sald? .00R+00 1.19E-22 4.473-32 9.362-22 1.612-21 1.638-31
aaldd .00R¢00 3.33X-312 5.992-12 0.123-12 9.81%-12
=130 .002+00 1.762-11 3,.392-11 S$.473-11 7.402-11
salll .00%+00 J.332-10 7.01x-30 131.043-09 1.378-09
=132 +00EeQ00 J,77B+10 7.392-10 1,138-09 1,54%-0%
*ulsl .002+00 1.81%-12 3.602-12 $.372-12 7,118-12
*uls) .002+00 4.578-08 1.822-07 4,00x-07 7.232-07
gd1S%e .00%+00 4.63K-12 4.63%-12 4.612-12 {.392-12
9da1SS  2,012.00 2.822+00 2.81R+00 2.802400 2.70%400
totals 6.958+0) 6.93R¢0) 6.932¢0) £.93%3¢0) €.933+0)
basis = single tuctot assembly
charge .4 4.8 4 7.3 4 .3
u2y) .00%+00 1.97%-08 3.3312-08 S.898-08 7 ldl-cl
u24e 9.732-01
u2)S  1.,108.02 1.
$2l6 4,058-01 $5.31R-01 €.292-01
u238  3.593.03 ),39%.0) 3.592+03
p2)7 008400 7.222-0% 9.402-04
pI¥3 11 00200 J).71X-14 4.278-12
™2l +008+00 $.223-09 7.738-07
U2l 00200 3.222-0% 7.738-07
Ppu2le .002+00 2.652-02 2.512-01
Pu2do +00B<00 4.§52-0S 1.108-03 N
pudl .002+00 1.132-07 1.048-0%
242 .008400 3.952-11 7.422-10 4.103-09 1.432-08
is = single Teactor assembly
charge 2.4 8 4.4 7.1 .54
amldl .00Ee00 8.458-13 1.392-10 0.94%-10 3.062-09 3.06K-09
am242n . 00Re00 1.02E-13 3.742-14 3.138-13 1,428-12 1.428-12
an24) +00Re¢00 7.33K-13 2.842-13 2.462-12 l.lll-ll 1.148-11
totals 3.702+03 J.70R+03 J.70R+03 3.70R+83 3.70R+03 3.70B.03
. decsy dats, including gasme and toral mrw, are from .od!lb-vt
0 1697 total number of nuclides in library
° nuclide coacentrations, grams
. basis reingle zesctor sssembly
initial J35.7d4 €31.44 977.04 1302,74 1628.44 13%4.1 4
sm130 2.3208-0f 2.20R-06 2.308-06 32.302-06 2.208-04 2.208-0€6 2,202-04
=al32 2.342-05 1.33R-0% 1.33R-08 1.368-05 31.372-0% 131.372-0% 1.,)82-0%
«ul3) 7.002-01 B.712-01 9.062-01 5.308-01 9.262-01 9.283-01 9.2%2-01
] nuclide concentrations, rrm
basis esingle rasctor ass
initial 325.74 £31.4d4 977,04 1302.74d 1620.4 ¢ 1!54 1a
gd18s  2.122-01 2,16E-01 2.202-01 2.23E-01 2.2642-01 2.202-03 2.302-01
total 1.972404 1.97Be04 1.97B¢04 1.97Be00 1.978+08 1.97B«0& 1.972404
mclldo cwm:nuw. yrans
i le resctor assembly
initial 328574 €51.44 977.04 1) Ai 6 l‘z. 44 1950.1 d
w2)3  1.49X-03) 1.60R-03 1.712-03 1.313-0) i -0 3Je-01 2.142-03
6234 1.32E+02 2.332¢02 1.34R¢02 1.352402 1.378402 1.:0:»03 1.392402
u2)$  5.228.0) $.222+03 5.223.03 5.222¢0) 3.323+0) 5.328<0 $.328.03
U236 3.46240) I 46Re0) I.48200) I.463403 I 462403 3.468+0) I.46Re01
ulll 8,348+03 B.J42+0%5 B.348+08 8.34Re03 B.342+05 B5.348+03 0.348.+08
np237  3.408+02 J.41Be02 I.428402 3,438403 3J.48IR002 3.438¢02 3.448402
pu23é  3,308-04 3.68%-04 2.162-04 1.752-04 1.418-04 1.142-04° 9,228-05
Ppu2l8  1.508402 1.622+02 1.648+02 1.63R02 1.83B402 1,61B+02 1.608402
w238 1.,508+02 1.638+02 1.643-02 1.63B¢02 1.828+02 1.61B¢02 1.608¢02
Pu239  3,.33E+403  3,.962.03 J.96B+03 3.962.0) 958403 3.95R403 3.95K¢0)
Pu240  2.09E¢D) 2.038401 2.098+03 2.092403 2.100403 2.10R«0) 2.102+03
puzél 8.90%¢02 §£.328+02 9.162+02 7T.02B+02 7.498+02 7,178402 £.37B402
Pu2d2  4.603402 4.60B+02 4.602+02 4.608402 4.802402 4.80R402 4.60R402
an2dl  1.052402 1.4)8002 1.782002 2.138402 2.432+02 2.762402 3.063.02
anldZ2n  1.99280 1.90B+00 1.97E+00 1.9€2+00 1.938+00 1.94R<00 1.932+00
Bm243  9.47Be01 9.47Re01 9.47Be01 9.472¢01 9.47401 9.47R401 9.478401
total 8.513+05  J.S1B+03 B.51Rk+05 $.513¢05 £.512+03 8,512+03 5.513.08%
-4 alement concentrstions, grams
4 nuclide concentrations, grams
basis esingle reactor sssembly
inicial 325.7d4 431,44 977,04 102,74 1628.4 ¢ 1951 1d
o 93 6.382+02 §.652002 £.66me02 6.66B¢02 €.66R402 6€.6620027 6.668002
te 99 7.01Re02 7.022¢02 7.023+02 7.028+02 7,038402 7.028402 7.022+02
° nuclide concentrations, grams
basis =single Teactor assasbly
inicial 323374 €31.4d 977,064 1302,7d 1620.4 & 1954.1 4
Tuldl  6.708402 €.70R2+02 §.702402 €.708402 6.788402 §.78E+02 6.782¢02
rhio) J.958e02 4.00%+02 4.002402 4.08E+02 4.082+02 4.088+02 {.082¢02
agl0®  T.93Re01 T.94Re01 T.94B+01 7.94R401 7.948401 ?.943401) 7.9¢R¢01
° mclide concentrationsa, vn-
basis esingle reactor assemd {
initiel 323.7d 6€31.4d8 977,04 102,74 1620.4 4 1954.1 4
nALEY  £.362002 6.62B+02 6.62R402 €.628+02 §.638402 6.622402 §.62Re02
naldes S.898+02 S.898402 5,89R402 $.898402 S.l’loez $.898+03 5.093+02
smldY  1.31X+02 1,70R+02 1.83%¢02  1.962402 2.082402 2.132+01 2.198+02
smlés 1.388+80 1.308+00 1.508400 3.508+00 1.502¢00 J1.508+00 1.50E+00
smls0  2.372+02 2.378e02 2.37Ke02 2.378+02 2.372+02 2.378<02 2.373+02
smlsl  9.012+00 9.823e00 9.768¢00 9.692+00 9.632400 9.562400 9.492+00
eulsSl 2.872-02 9.642-02 1.648-0% 2.30R-01 2.972-01 3.€32-01 4.202-01
em1S2  1,178+01 1,178402 1.178402  1.17R+02 1.173.02 3.178+02 1.172+02
euls3  1.038+402 1.,0)3¢02 1.038+02 1.032+02 1.032+02 1.032+02 1.03%¢02
[ . nuclide concentrations, grams
basis ssingle reactor sssesbly
initial 325,74 6€51.44 977.04 1302.7d 1620.4 d !Sl 14
al 8.078-02 6.458-03 3.14B+00 1,378+00 1.93E¢00 32.298¢00 2.58%+00
total 2.998404 2.998404 2,993404 2,.99E.04

2.998404 2.998+04 2.99208
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coop2966t.sum
ooucooo---'oooooono.ocooDuoo'oocoo'ocooooooa.uo'cc0"0"”0000noc'........oooo
. SCALEA.Y Bulletin Board

E welcome to SCALE-{.),

:-'ononc-"'.oonno.oo..oooto eeecestee 0000000000000

primary module ueou and imgut recerd ( scale driver - 93703729 - 09:06:37 )
~ module sas2h’  will be called
Cooper MR Sample AID2966-T, Meight 274.777 cm from top. Aug 97

mixtures of fuel-pin-unit-cell:

d4gr 1stticecell
ue: 3 d-n 10.33 3 840 .
93234 O, 03‘°’12!5 2.93 92236 6.01) 23238 97,031 end . . .

e st

ke-83 101 . .
kr-33 1 0 1-30 -II .
-0 101-30 [ ] .
s7-90 10 1-20 ond .
3r-93 10 1-20 ond
3r-94 1 0 1-20 end
sr-93 1 0 1-20 ond
nb-94 1 0 120 ond
=0-33 1 0 1-20 and
tc-99 1 0 1-20 end,
ru-101 1 0 1-390 ond .
T-106 1 0 1-20 and
FA-103 1 0 1-20 ond
h-305 1 0 1+30 end
pd-105 1 0 1-20 and . .
pa-108 1 0 1-20 and
ag-109 1 0 1-20 and .
ad~124 1 0 1-20 ond
xze-131 1 0 1-20 ond
xe-132 1 0 1-20 ond
xe-1)S 1 0 120 ond
xe-136 3 0 1-20 and
cs-1341 0 1-20 ond
©9-1)5 1 0 1-20 ond
c9-137 1 0 1-20 ond
ba-136 1 0 3-20 ond
18339 1 © 3120 -and
pr-141 1 0 1-30 oand .
pr-143 1 0 1-30 end
ce-14¢ 1 0 1-20 ond
nd-143 1 0 1-20 ond
nd-1435 1 0 3-20 end
nd-147 1 0 1-30 ond
147 1 0 1-20 ond
pm-280 1 0 1-20 ond
s»-147 1 0 1-20 and
sm-149 1 0 1-20 ond
sm-130 1 0 1-20 ond
sm-151 3 0 1-20 end
s=-132 1 6 1-20 and
ou-133 1 0 1-20 oend -
eu-13¢ 1 0 1-20 ond
*u-1335 1 0 1-20 ond .
9d-138 1 0 1-20 ol
sirc? 23 620 end
. -
h2o 3 Gene0.607 1 337 end .

" 4 0 3-5 537 end

. srbtm-gired ‘ S¢S 000 8016 0. 12 2“00 0.10 26000 0.20 30000 1.40 ’ -
0000 98.18 3 1.0 337

uo? § den=10.32
92234 0.02¢ !23)5 3 7)2 92236 0.01) ’22!' 97.231 end
’rh-gdxod 10,33 2 03 0 8016 3 £4000 2 6 0.03¢ 840 ond

h20 7 den=0.062 1 3357 end

:n;;c-v R R R A

: fuel-pin-cel} geometry:

squarepites 31.87 1,313 3 1.4 2 1,243 0 end ¢
: assambly and cycle parameters: .

npin/aseme{y !un!.n'bttlﬂ, 'M les=17 nlib/cyced

printlevele’ inplevels=2
€ 0.6030 4 0. nxo 20. 'luo 3 1 05!0 500 3.3024 3 3.3179 S 3.4223 7 3.0
powere16.671 burnel$ downs$ end
pw-t-u 343 burn=130 downel?
power=24.917 burns=dl  downs10
povereld 445 Durne216 downels
pover=31.J75 burne)y downs?
pover=24.254 burns2l downell
power=22.761 burn-108 down=1)
powvers23.587 burns1ld downe=3)
power=19.324 burme?8 dowmsl
powers21.378 burnsfé downe§
powersl?.96€ burn=1%0 dowme3l
powverell.078 burnelfd downs733
powerell. 160 Durmne160 dowme9
powers1l,57) burne1d8 downedd

iiill!iiiiiii
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powersl0.664 burne9§ down=6l end
powerell,227 burnelly downsS and
powvere$.968 burna3? AEownel®54.0% end

eweoevoereesereemdesecancsaesenrarmnenrs

b3 '] 33222222222 hh b
s a 3333232232222 hh hh
as as a2 22 . hh hh
[y s 22 W kb
as as 21 hh
saaa [Y) 22 ARARRARRRRRAD
saaas. a4 22 ARARMRRARRRIS
as as 23 bV Y ha
.- as 232 hh hn
a s a3 b3 L
aa . 3232322223222 W hh
aa aa 2222223322222 b L S,
[}
an nn 444148444444 cceceecceeee hh hh 50006000000 11 .
nnn nn 444148414448 eccocecceeceecee  hh . hh ooocoooocococos 11
o mn A [ ec hha hh o0 o0 11
o ™ i1 ee ah hh o0 oo 1 .
nm ™ m 11 e¢ hh hh oo oc 1
nn nn m 11 [ ARAMARRARRRRRL o0 ea 11
nn m m 3 [ *  RRRRRRRRRARRR 0O oo 11
m L 1 [ hh M 00 oo 11
nn "o i ee hh A oo oo 11
nn annn i ec ce b M oo oo 11
nn o $1M484048448 cccececeecece  Bh Bh 0000000000000 1111111111111
nmn o f111442442144 eeceeecceee b Y 00000000000 1111111un1
° .
0000000 17 11 «“ L7 99993933988 mnImmmm
000000000 1" 1 444 17 9999993333339 ININMTTITIN?
oo o 1" 1un 4444 " 29 9 77 ”
00 [ 17 1 44 44 17" ” ”
[-1] 00 8 4 1 44 44 7" .99 9 kil
0 00 88388088808 1" 11 a4 1/ 9999999999399 17
[.]'] 00 S8033802830 1/ 11 44 44 17 9979932999999 17
0o [-1- 2 1 ] (13 1" 1 ddacaqaqaidd 1" 99 7
L] 0 88 £ 1] /7 n 4844444448444 17 " 7
[-{ 00 20 89 1 1 a4 U4 ”” kil
$00000000 asssessnseise 17 R 11113111 4 1/ 9999999993998 had
0000000 ssansaNRed " 11113111 L1 1" 99992399999 ”
° .
11 99955999338 4 111111111113 22223233223 4
m 9999959999399 444 CEEEEEEEEEEES 2322323322223 444
111 ” 9 s31 4444 (1] t13 a2 2 4444
11 9 134 11 44 &4 £ 13 T 22 4" 4
1 9 R L s “” 4 L 1] $31 23 44 44
1 9999999999999 4 44 SCEEEEEECEEE 32 a“ 44
1n 999999999999 44 L1 EEE6EEEEEE6EE 22 [ 1] (1
n - ” (31 444 4448 114 (13 " 31 4448844848444
11 ”» 138 4644000030048 &6 (11 311 a2 LIRRRTEYREY YY)
n b4 [1X) 4 (11 L{} 111 22
11111111 9999999999999 446 CEEEEEEEEEEEE 2312222232222
s 11111111 999999993999 44 (13111111111 2322222222222
] 11
11
ee ce 11
- ¢ 1
ee 11
cc 11
ce 1n
€c 11
eec 1
cc cc 11 o
ccceececcecee 1111111111111  eeesecevascse
eeeccceecece 3111111111111 eesevessesees
progras verification information
code system: scale wversiom: 4.3
progras: sas2
creation date: 03/07/97
dibrary: /opt/neut/Scalel.3/din
this iz not &  scele configuration controlled code
Jobname: mnichol
date of execution: 03/14/97
time of axecution: 19:46:2¢
0000060800080 00000000000000000000000000000000 .
1
0 .
o-
o

[ muclids concentrations, grams
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basis esingle resctor assembly

initial 1x-38 4

94133 €.)IRe02 4,392002
total 1.978+04 1.97804
° muclide concentrations, grams

o basis spingle reactor sssesbly
initial 13-19 0
u2ldé  2.29%402 3,298-02
u3)S  2.582404 2.30%408
u2ls  1.158402 1.138+02
u238  5.33Ee0% §.352.0%
totsl 3.913+0% 3.018-08
° .
[ ] N initial 7.1 4 .34 3.54d
[ inicial 7.1 4 2.54¢ .54
besis » luqh Teactor assembly
charge 2.42¢ 4.8 ¢ 7.1 8 .94 9.54d

. is = single resctor assembly
charge 3.44d 4.8 ¢ 7.4 9.5 4
ise ﬂuh Teactor assembly
.34 9.3
.942-32 £.372-22 1.423-31 1.422-31
.308-312 7.40%3-12 6.902-12 §.902-12
.378-11 $.138-11 €.948-11 §,.942-11 . -
.S48-10 9.672-10 1.272-09 1.272-09
7.072-10 1.072-09 1.448-09 1.442-09

charge 2.4
w147 .00B+05 1.038-322 g
3
[
oulsl .00R+00 31.718-12 :.cu-u $.062-12 £.70R-12 6.70R-12
4
2
3

snlé)d .00R+00 J.008-12

.672-07 3.742-07 £.622-07 §£.628-07
L10K-12 4.092-12 4.078-12 4.072-27
odl 2,782+00 2.78Re00
totals $.932.03 §.932°0) :.’!Iob! €.938+03
charge 2,48 4.0 8 7.1 4 .3
u2ll .00R+00 1,882-08 3.738-08 3.622-08 7.6'!-0. 7.483-08
u23é  3.732-01 9.792-0%1 9.782-01 9.772-01 9.772-01 9.773-01
u233  1.10E¢02 1,108+02 3.092¢02 1.09%¢02 3.092+402 1.093.02
uz)é  4.8352-01 5.222-01 35.308%2-0%1 5.94E-01 4.302-01 6.)0R.01 R
u238  3.3592+0) 3.39%¢0) 3.398.0) ) 3
317 008400 6.0)8-03 2.34K-0¢ 35.)32-04 8.902-04 2.30E-08 .
pu2lé 008+00 3,34%-14 J.%32-1) 1.832-12 3. l‘l-l? 3.062-12
pulds ¢ .00Re00 4.793-0% §£.223-00 2

pu2ld 00R«00 2.5¢%-02 4.382-02 1,58%-01 2.41k-01 2.412-01
2.132-04 5.432-04 1,088-03 1.0%53-0)
puddl 008400 9.702-08 9.402-07 3.50%-08 9.24%-06 9.242-06
puél .008¢00 J.482-11 €.8)2-10 ).773-0% 1,308-08 1.308-00
basis & aingle resctor assembly

charge 3.4 ¢ 4.0 4 7.3 8 9.54 .34

an24} .002400 7.233-12 1.382-10 7.832-10 2,703-09 13.70%-09
an242n .00%+00 8.582-26 J.202-314 2.702-13 13.238-12 1,232-12
an2d) 00200 6,1%2-1%5 2.333-1) 2.0%%-12 9.533-12 3.342-12
totals 3.702+03 3.70B¢03 3.70240) 3.70E+03 3.702+03 J,702+83

. decay data, including gsama and total snergy, are from endf/d-vi hd .

«392¢03 J.59R¢03 °

0o 1697 total mumber of mucllides in library
] rncud' concentrstions, grams
egingle reactor assesbly
initial 323.7¢ é351.4 8 971 0 d 1302.7 4 16204 8 1”( 14
emlS0 2.0862-06 2.062-06 2.06x-0€ 2.062-06 2.06R-0¢6 3. 06!-0( 2.088-0¢
=132  1.388-08 1.20x-05 1.292-0% 3.292-0% 1.30E-08 1.318-03 1.31k-0% .
*ulll 7.3713-01 8.252-01 9.60r-01 9.742-01 8.792-01 8.01R-01 40.323-0)
[ nuclide concentrations, grama
. basis ssingle resctor asammdly
dnjtisl 323.7d4 631.4d 977.04 1302.7d4 1638.4 8 l’Sl 14
94155  1.862-01 1.908-01 1.938-01 1.962-01 1.952-01 2.012-01 2.042-01
total 1.972+04 1.97R+04 1.97R¢04 1.97Re04 2.97R+04 1.972+04 1.97Re04
[ muclide conceatrations, grams

basis esingle reactor assesbly
initial 323,74 63l.4d 917 0d 3302.74 1638.44 l”l 1d
u2))  1.362-03 1.473-03 1.37%-0) 1.683-03 1.782-0) 1.89%-0) 1,993-03
6234 1.31Re02 1,328402 1.3)R«02 1.358+02 1.3€2+02 1.372+02 1.382482
9233 4.492403 4.502003 4.3502.0) 4.S50Re03 4.508¢0) 4.50R¢03 4.50240)
ullé 3.312¢0) J3,512¢0) 3.513+03 J3.31H¢03 JI.51B¢0) . 3.512+03 3.51Re03 *
. wids B.34R¢03 B.34R008 §.342¢0S  5,342605 §.34Re03 £.)42405 8.342.08
3.303¢02 3.31%+02 3,312402 3.318¢02 3,318402 3.3282+02
2.503-04 2.022-04 1.638-0¢ 1,322-04 1,.062-04 §.602-09%
1.562002 1.302403 1,57B¢02 3.568002 1.558+02 1.34%.02
1.563002 1.3582+02 1.87B402 1.358+03 1.342+02
3.57R¢03 -3.37R+03 3.57R¢0) J.572+0) 3.37R+03 1.578+0)3
2.008¢03 2.082+03 2.082403 2 2.082+03 2.082+0)
7.998002 7.65R4023 T7.33Re02 7.02Re082 €.722¢02 €.48X+02
pu2d2 4. 1Be02 4.918002 4.312.03 4.91Re03 d4.91R¢02 4.912.02 4.91R+03
am241  9.452+01 1.308+02 1.6)B¢02 1.938+02 2.28R+402 2.558+402 2.032.02
am242m  1.602:00 1,67Re00 1.67R¢00 1.663400 1.632¢00 1.64B+00 1.64%400 .
an2d) 9.612001 9.62R001 9.628¢01 9.628+01 9.628+01 9.€1R+01 9.612401
total 8.50%+08 B5.30R+05 8,30E.08 3.308+05 §.508¢03 §.502+05 §.502.0%
. element concentrstions, grams
nuclida concentrations, qnn
basis seingle reactor
inftial 335,74 €31.4 8 977.04 1303.7 8 1628.4 d uu 14 .
B0 95 . 6.36R402 £.04K+02 €.832¢02 6.052402 €.838401 €.05%¢02 €.853402
e 99 7.21Be02 T.2284082 7.222403 9.233402 7.233+02 7.228¢02 7.2283402
] nuclide ¢concentrations, grams
N besis saingle reactor assesbl
initisl J23.7d €31.4d 9ITI.04 1302.74 1620.44 1%%4.1 4
101l 6.97R¢03 €.97E+02 6£.97R+02 £.972¢02 §.97R+02 §.972402 £.97R402
rhi103 4,008+02 4.138+02 4.138+02 4,1)8402 4.138402 c.xnoo: 4.138402
ag109  B5.12E+01 $,123.01 8.128401 B5.322+01 3.123+01 8.3223+01 0.328.03
°© nuclide concentrationa, grama
besls =single reactor sssembly .
inicdal J23.7d 631.44 977,08 noz.1 4 1638.4 4 1’!4 1
nAl4)  6.448402 €.312002 6.31R+02 £.313+02 6.51R+02 €.513+02 ¢.S13+02
nA14S  6.05K+02 §.03K+03 6.038+02 €.053+02 §.058¢02 6.052+02 6.033+02
ml47  1.572402 1.763+02 1,91E¢023 2,0)8002 2.12R¢02 2.208+02 3.2€3+02
emld43  1.028400 - 1.36R400 1.3€2¢00 3.36R400 1,.368400 1.362400 1.362400
an130  2.418+02 2,.412+02 2.41RB¢02 2.41B402 2.41B¢02 2.431R+02 2.41R402
8.818+00 8.833+00 $.773400 B.718+00 0.658400 8.392+00 {§.332+00 .
eulsl 2,232-02 8.332-02 1.442-01 2,.04%-01 2.6)E-01 3.333-01 3.012-01
sm132  1.228402 1.222402 1.22%e02 1.222402 1.21B¢02 3.222402 1.323+02
®ulSl  1.0358402 1.062+02 1.06Re02 1,063401 1.06B¢02 1,068+02 1.062002 .
0, nuclide concentrations, grama
besis esingle reactor assembly
initial 323,74 €51.44 977.04 1302.7d 1621.44d uu 14
pd13s €.008-02 €.532-01 1.162+00 1.61R+00 2.018+00 2,33200 2.658+00
total 3.072.04 3.078+08 3.078¢04 3.07K¢04 3.072+0¢ 3.073<04 3.07Be04

-1-4




Attachment II: BBA000000-01717-0200-00145 REV 00

coop2974b.sum

o.""'..'..'...'Q"'....lll..'.'vv"v- ..."l..I.l"..OQOOOOOO:
: SCALE4.3 Dulletin Iﬂ::.‘ :
E . elcome to BCALE-4.3. :
:...0.0....'....'0.....QQ........"....Q..'.- ‘.0:

1 prhuy wmodule sccess and input record { scale driver - 93703729 - 09:086:37 )
- wsodule sasih will be cslled
Cooper BUR Sasple wnc-n. Naight 55.72) cm from top, Aug 97 .

+  amixtures of fuel-pin-unit-cell:
N :
44group latttcoe.ll
wol 1 dan=10.32 1

92234 0.03¢6 32233 3 !3 9223¢ 0.01) 32234 97.0)1 aend
kr-83 1 0 1-20 840
kr-83% 1-20 840
y-8 1-20 840
asr-90 1-30 840
3z-9) 1-30 840
3594 1-20 840
3-20 340
1-30 840
1-20 840
1-30 840
1-20 840
1-20 B4d
1-20 B840
1-20 840
1-30 840
1-30 B840
1-30 840
1-30 840
1-20 840
1-20 840
1-20 340
1-30 340
1-20 340
1-20 840
1-20 849
1-30 840
1-20 840
1-20 840
1-30 840
1-320 840
1-20 840
1-20 840
1-30 840
1-20 040
1+20 840
1-30 840
1-20 840
1-30 840
1-20 840
1-20 340
1-20 840
120 340
1-20 840
1-20 840

§20 end

11RRARARRARRRRARRARRAAAANANRRARARIRNNNNNNRRES

- 0000000000 A00000000000000080000000000000000

hZo 3 dan=0.2d0 1 337 end
n 4 0 33 357 end

-rh~xlre‘ ‘ S¢S 000 8016 0.12 I‘DOO 0.10 26000 0.20 30000 3. (0
40000 98,18 3 1.0 357

uol € danel0.32 1 4O

92234 0.024 92233 2,732 92236 0.01) 92230 97.231 end
artmegdzod 30.32 2 0 1.0 8016 3 64000 2 € 0,034 840 end
.

h2o 7 Gened.862 1 3537 end
.

L I R L L I IR S A A R A P Y

]
i

fuel-pin-cell geometry:
querepiteh 1.87 1.2131 3 1.4 2 1.242 0 end

sssembly and cycle paramaters:

moin/assme=iy fuelnghtel?19.7¢ n-l'l nlib/eyes2
printlevelsS inplevelel numstotsl=¢ end
¢ 0.4030 4 0.€210 2 0.7150 ) 1,0350 300 3.3020 3 1.3179 $ 3.,4223 7 3.708)
powersd.763 burmeld downel
power=10,411 burns1)0 downel?
powers131.097 burnedl downeld
powerelD.221 burne22f downs=3$
power=11.21% bumely downe?
powerel2.749 burne22 downsil
pover=11.963 burne108 downe19
powers=12.398 burns=114 down=39
powersl0.137 burnsT9 Gownel
powverell.21$ burnefd downe$
pover=3,444 Dburnel30 downsll
powerey,303 burneléd down=T7%9
powerss 866 Dburnelfd downe$

. pover=6.08) burnsiél downeds

!iiiiii!ul!ii

Page 11-10 of 30



Attachment II: BBA000000-01717-0200-00145 REV 00

-1

power=3.60¢6 burne®é dowmsél end
powers3.301 burnelly dowoes -l
powereS.238 burneS? downel1934.09 end
.
23323222222 b ah
sseasesesssss 23258888808 sssesssesesss 2332232222222 W hh
[ THE VY s 83 s 22 a b
s as 2 W L
aa as 2 W kb
L] SARSASRARASEE  BUSEINSIISSS 2 ‘hhhhhhhhhhhhh
[TTITTIIT I T R VYVITY VYIS ) LIYTITYYTITY) 2 RhRhRhRRhARRL
[ Z I ] [ s 2 an hh
s s as s 1 j 3 b
1] [ I ] s o8 LI M ah
[TTITITITTTY Y B ] a8 ssssssessssss 2331222233233 W hh
FTTTTITYYT 1S sa as [ITTEITITET 2333332333322 hW» b
mn wo 1L1148844148 eceececeece hh a ©0000000000
nwn o A41444444848 cecececceeeeee b kR 0000000000000
nnnn nn 11 cc ec hr A o0 o0
an AR nn i1 ee hh Ax oo o0
A oan nn i1 ot hn A oo o0
an nn nn i1 ce BRARRARARRR 00 o0
nn m i1 ec AhRRRRARRRARR &0 [
nn oY ) i1 ec hn hh o0 ]
an oA 14 cc hh M o0 [
nn A i1 ec ce hh R oo o0
m nen 148444120448 cceceeecceeee hh hh 0000000000000
m o 414844441448 ceeeeeceeee ha hh $0000000000
©000000 1 1 44
000000000 1 b8 3 444
-] 00 17 11 4444
0 00 7" 1 oy
00 00 " 11 44 48
00 00 17 b3 (1) 44
[-L] 00 n 11 (1) 44
00 o0 1" 11 4444848484848
00 (-1 11 11 LEIYYEYRYTLYY]
(-1} o0 17 i (1)
0000 1" 111111 4¢
17 11111111 41
22222322222 0000000 . 3333333330 a4
2222222222222 800000000 3333313333303 [L1]
2 22 o0 00 (23] 33 33 4844
22 00 [1] 1 b3 ] 44 44
22 00 * 00 L X1 33 4 4
22 09 o0 333 .44 M
a2 00 -1} 33 44 44
2 [-1] -1} " n 4444448448448
2 00 o0 [31] bR LT PP IRYRRYLY]
a2 00 00 11 33 3 [{)
3232222333222 000000000 3333313311333 4“
2221322222273 0000000 33333333303 “
[TITITITITL cececeeecee assasssss
20888 SA0800280A08
(1 3 cc R T Y
[ ee as *s
7] ec as a
BOSBOSSSRIES ee 8288220832308
PEESSNS: 28 ({4 4388338380002
ss cc as as
an ce aa an
»s ss cc cc a8 2
R a aa
. aa

program verificatlen information

code system: scale wersion:

1111111111112
pRSPSPRERESBY)

17
/

LR}
s
(32

11111inn
111111331111

progres: 8482
creation date: 03/07/97
1ibrary: /opt/meut/Scalel.3/din

jobneme: nichol
date of mxecution: 08/14/97
time of execution: 20:34:30

20000000000000000000000000000¢ eseoe

this is not & scale coanfiguration controlled code
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k1 9
2999999999999
’)””””:;

”

tdl
9999993999999
999999999999

22222222222
2222222222223
2 22

22
2

22
2222222222222
2222232222233

|90 00ENCNSY
«CTLEITONVIOE
e

oe

L.

ceeeessee
acseesees

L,

L, J

ot
seseesosinENe
ooeeeseeseese

0000000000 000000 4800000000000t 0s00000

eeoncscese

es000000000000

LI Y] 00000000800 00000000000000040000000000800000000
.

nuclide concentrations, graas

771777717171
nmnITITMm
™ 77

99999999998
9999999933998
” [ 44

29 39
9999995959999
!”””!!!::

$ 34
9999993999999
999999999938



Attachment II: BBA000000-01717-0200-00145 REV 00
. . tasis =single resctor assembly
initisl 12.13 8
33 4,398+02 4.33R02
total 1.972+08 1.973404
muclide concentrationa, grams
. basis ssingle reactor pasesdly
initial 1m-18 ¢
u23é  2.293+02 2,398402
u33s  2.583404 2.30Re04
ullé 1.132+02 1.138.02
ullys 8.558+03 8.332+88
total 8.013+03 B.01803
[ basis ®
° initial 2.44 4,88 7.1 4
(4 initial 2,44 4.0 4 a4
basis ® single resctor sssembly
charge 2.4 98 7.14 9. 9.354¢
basis = sing ie zesctor sssembly
charge 3.4 4 714 9.34 9.34
basis » single resctor assembly
tharge 2,44 7.14 3da ’.54
anld? .00B+00 $.142-3) l.dlt-!! 7.762-22 7.768-21
a4y .00B+00 2,332-12 €.332-12 §.018-12
am130 +00Be00 1.314E-11 4.708-13
13l .008+00 2.36R-10 .248-10
am152 .00%+00 3.498-10 1.002-09
oulsl .008+00 1.17K-12 4.638-32
*ull) 003+00 3.173-08 3.012-07
94155 .002+00 3.302-112 3. 3.472-27
94155 2.0)3+00 2.032+00 3.83B+00 3.012400 3.813400 2.313400
totals 6.93%+03 6.93R¢03 £.938+03 6.932603 £.9358+03 £.932403
besis » single resctor assembly
charge 3.4 8 (A X ] 7.1 4 9.5 o
u3ll 00200 1.242-09 2.47E-08 ).703-08 4.913-08 ¢£.932-08
wllé  9.793-01 9.793-01 9.702-01 9.702-61 9.782-01 9.782-01
alls 1,3102402 1.108+02 1,108+03 1.103402 1,098+02 1,09202
ui)é  4.838-01 S5.063-01 S$.362-01 $5.468-01 $.662-01 S5.662-01
ulls J3.593+403 J3,59240) 3.59%403 3.59R0) 3.592.0)
nIN? 4.608-03 1.718-04 3.39%-04 S5.36m-04 S.96E-04
pullé 92-14 1.74%-13 €.792-1) 1.713-12 1.71B-12
puls 2.052-09 2.662-08 1.1)2-07 3,033-07 13.032-07
pulls 2.058-09 2.662-080 1.132-07 3.032.-07 3.032-07
puzle 1.648-02 3.422-02 1.022-01 1.86R-01 1.5632-01
pu24b b3 2.1318-04 4.023-04 4.02x-0¢
puidl .00R+00 3.008-06 2.342-06 2.342-04
pulis .00R+00 $.615-10 1.892-09 1.092-0%
basis = -anlo Teactor assembly
charge .54 .54
anddl .002+20 2.248-10 7.338-10 7.Si%-10
am2élm  ,00R+00 ¢.658-14 2. ou-u 3 082-1)
am243 .00R+00 2.232-1) 1.023-13 1.022-12
totals J.708.03 3.708403 3.702+01 3.702403
. decay data, including gamma and totsl energy, are from endf/b-vi
[] 1697 total number of muclides in library
] miclide concentrations, grams
basis .asingle resctor assembdly
initial 333.7d €351.4d 977,04 110,74 1628.4 4 1954.21 4
smi1S0  1.488-06 1.482-06 1.432-06 1.482-06 1.882-06 1.482.06 1.408-06
=132  1.332-0% 1.322-05 1.332-05 1.332-05 1.34%-05 1.348-03 1.342-03
*uls) 6.662-01 7.232-01 7.43K-01 7,.342-01 7.578-01 7.398-01 7.93%-03
] nuclide concentrations, grams
basis =single Tesctor assembly
initial 323,74 6331.4 4 977.04 1302,7d 1620.4 4 13%4.1 4
9d133  3.3532-01 3,.56E-031 3.38K-01 1.3593-0% 3.612-01 3.622-01 ).632-01
totsl 1.97R¢04  1.972404 1.972¢04 1.978+04 1.97Ee04 1.97R00 1.97B.0¢
nuclide concentrations, grams
besis ssingle reactor assesbl
fnicial 325.7d4 €351.4¢8 977,04 uo: 768 1620.4 4 l! 4.1 8
u2l)  1.402-0) 1.433-03 1.512-01 1.572-0) 1.6)R- 92-03 1.732-0)
u234  1.688002 1.68Ee02 1.602:03 1.698+02 1.698002 1.692402 1.708+03
u2)5  1.238<04 1.232404 1.258404 1.258¢04 1.252+04 1.25804
u2l6  2.328+03 2.538.0) 2.328403 2.5282403 2.528+03 2.528403
u2I0 . 0.43840% £.432408 8.438403 5.432408 B5.430403 §.418608
™2J7  1.83Be02 1.04R.02 1.842402 1.842¢02 1.843002 1.838+02
pu2lf  9.448-03 7.632-03 ¢.998-08 4.04%-03 3,.262-0% 2.6)8-08
Pu2l8  &.862+01 S.21Ke01 $.258+0% $5.223001 5.3192.01 5.138200%
Ppulls $.862401 S.218401 5.25K+01 5.228+01 5.3192+01 5.1352+01
Pl €,33%03 4.322+0) €.328+03 4.32R«D3 d.328403 4.32R403
Pu2d0 1,.210¢0) 1.21R<03 1.212403 1.218¢03 1,21R403 1.21Be03
puidl S,108e02 4.38R¢02 4.672+02 4.40B402 4.292002 4.11F¢02 3.93K¢02
Pu2dl  1.05EeD2 1.082+02 1.082+02 1.038¢02 1.058402 1.052403 1.052+82
am3dl  T.71Re01 9.852+01 1.192+02 1.308¢02 1.37E+02 1,792¢02 1.328.02
anin  1.498000 1.483400 1.472400 2.478<00 3.462400 1.468¢00 1.452400
andé]  1.468¢01 1.463001 1.462001 1.468401 1.462401 1.46Re01 1,.863401
total B.653405 B.632403 $.6352005 B.65B+05 §.658403 5,652405 8.632+0%
-] eslament concentretions, grams
° muclide concentrations, grass
besis saingle reactor sssembly
initial 323,74 €31.4d 977.048 3)02.7d 1628.4 &8 19%4.14
mo 93 3.838+02 J.B81Re02 3.81Ee02 J.01R402 3,.812402 3,.812402 3,81R602
te 99 3.992.02 3.99R402 J.998402 3.992402 3.992402 3.993+02 3,99%+02
[ . nuclide concentrations, grams
basis ssingle resctor assembly
initial 333.7d 635144 977,04 1302.74 1628.4 & uu.x d
13101  J.632402 3.688402 .688402 ).608402 3.68R002 I.682402 3.682402
hl03 2.372002 2.43%¢03 2.43J8¢02 2.438+403 2.4)8¢03 2.43E¢02 2.438.02
59109 J.47B+01 J.4TBe01 3.47R¢01 J.47B+02 I.47Re0% I.47B¢01 3.472401
0 muclide concentrations, grams
basis esingle reactor sssembly
initial J25.7d 6€351.4d IN.0d 1303.7d 1638.4 d uu.x 4
ndld)  4.582402 4.628402 4.822401 4.628+03 4.622.02 4.628402 4. ﬂlob!
PA1ES  3.462402 3.46Ee02 3.46Ee03 3.462402 3.46B+03 3.46Re02 *02
smld?  1.058402 1.182602 1,27Re02 1,.352402 3.412002 11,4602 1. so:ooi
snlds  1.59800 1.738400 3,718+00 1.73R¢00 3.738400 1.73R¢00 1.732400
salS0 ° 1.232¢02 1.338¢02 1.238+02 1.232402 1.238402 1.23R¢02 3.23B002
smlSl  1.01R401 1.018¢01 9.992:00 9.93200 3$.352+00 9.782400 9.738¢00
sulsl 3,3528-02 1.338-01 2,232-01 2.922-01 3.602-01 4.272-01 4.%42-01
omi32  6.493401 6.48K+01 6.40K001 €.488401 €.488+01 6.402401 £.40R401
sulsS)  4.502601 4.31B¢01 d.S1Re01 4.S1Re01 d.512401 ¢.512+01 4.518401
0 . nuclide concentrations, grams
basis ssingle resctor asseably
infcfal 32874 €31.4 4 977.04 1302.74 31628.4 6 19%4.1 8
©4a15%  8.042-02 2,072-01 4.€9E-D1 6.272-01 7.6€73-01 R.$353-01 9.962-01
total 1.628+04 3.622+04 1.62R¢04 3.628000 1.62%604 1.628.04 1.62%.04

[ 13
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coop2974j.sum

Qeeocssssrece ssscstssentsee 1] e
: SCALR4.3 Bulletin Board

: Welcoms to SCALR-4.3,

LN

e800000000000i0e

imary module scc
module :ull will h.

s0eoeesene s0csee

alled
Cooper VR Sample nn:rud. Meight 115,042 cm from top, dug 97

nixturss of fusl-pin-unit-csll:

ddgroup latticecell
vol 1 dens10.32 1 840

026 92233 2.9) 92236 0.01) 93338 97.031 end
kr-83 1-20 80
kr-48 1-30 80
y-89 1.20 840
sr=-9%0

sr-9)

»
-
[}
b d
-
“
Lad A g g oyl ol T ]

* 000000000000 000000000000000C0000000000000C0G0

REBRIGIABARIAINRRERAZIAIATAGRARLRALNDILA LAY

1-20 840
€20 end

hlo 3 dens0.306 3 537 end
] ¢ 0 3-5 337 end

erbm-ztrcé €.56 3 0 0 0 BO16 0.12 24000 °0.30 26000 0.20 50000 1.40
40000 95.23 S 1.0 337 ond

uol € dene10.32 1 840
92234 0.024 92215 2.732 92236 0.013 92238 97.2)1 end
arbw-gdrod 10.322 0 1 0 8016 3 64000 2 € 0.03¢ 840 end

h2o 7 den=0.862 3 3837 end

L R I A L E R s
nd cong

fuel-pin-call .oc-'tryx
quarepiteh  31.87 1.311 3 1.4) 2 1.242 0 'end

.
.
.
s
. nu-bly and cycle parsmeters:

wlnlu—-ﬂ l\uluht-ﬂﬂ 'Il lo'-l'l nlib/eyes3
printlevels$ implevels2 {

¢ 0.6030 4 0.6210 2 O 'nso 3 1 uso soo 3.3028 3 3.3179 S 3.4223 7 3,783
powerelq,337 burmal? downel

powerel7.091 burne130 downel?
powere21.433 burn=41 downe}d
povers16.747 burne22§ downels
pover=10.409 burmsel}y downe?
povers20.888 burna22 downs12
powersl?.60) burn=108 down=19
powered0.314 Dumelll downe3y
poweralf.642 burnald downe$
powersll 809 burnefs downeS
powerel5.47) burnelSd downell
powersl15.570 durnel§é down=799
povere?.611 burnel6) down-)
powere9.967 burneldés downeds

iii&&ii!ill!!l

and input rocan! { scale driver - 93703/29 - 09:06:37 )
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powers3.18{ bummedf dowmell and
pover=3.66) Ddurnsll9 dowmel ond
povere$.502 Dburne3? downel334.09 end

1 sesvsesssss . s 33222222222 hh A

s s s 2333222212223 ®a Rh
[ 1] 8 aa aa Bs ss 32 hh h
1) [ a8 s 3T M hh
s aa e o 2 W bh
ssssasesenss sss 32 AhRARARRARRRS

asen 32 RARRRRRRhRARRR N

[T Y 22 hh b
[T Y L H xh ha

s 3 s 22 ah ha
FLITTITTITIT] PT R 2222222223222 hh ah

ssssssenses s 2322223222222 W a

[] .
" nn 448404040448 ceceececeeee hh hh 00000000000 11 .
nnn nn 414404442444 ceceecececcee  hh . B o00o0000000000 11
ann nn i1 ec ec 1y hh o0 oo U
anom "m 11 ec bl hh oo oo 11 .
nm  an m cc an . hh o0 oo 11
nn m m ee AMRRRRRRRRRRN 00 o0 11
m m m ece * MMARRRARRARAR 00 oo 11
nm m m cc Ay hh o0 e 1
nn ™m [ Ah A oo o0 11
nmn nnnn cec cc  hh Ah oo o 11
nn nnn  L44042418218 hh kh  oooooo0000000 1111111111111
nn nn 121808444848 an b DO000000000 1111111111111
] .
0000000 /7" 11 44 N1 99999999999 I
000000000 17 111 444 /! 9999999999939  TIITIYIIITIN?

00 00 17 il 4444 77 » ”» 7 77
00 1] 1" 11 48 44 17 ” 9 . 77
00 09 17 11 4 & 17 .99, 9 ki
00 00 17 11 LT 1 2939999999939 ksl
00 00 1 1 4 44 17 999999999939 77

] 00 1" . 11 4444448484488 1 b1 ”

00 00 " 11 dedad8844d884 17 99 77

o 00 17 11 L1 1" ” n

000000000 17 11111118 4 17 9999999999999 b

ogoooep " 111111 4 17 993999999999 "
[}

222332222222 11 22222232222 11 0000000 (1)
2222222222222 113 2232322222222 11 000000000 ad
22 az 1133 1 22 22 m [2E 00 00 @4

23 11 e 2 11 (X1 00 00 448 4

22 1 222 . 22 11 188 00 (14 46 &

23 1 22 11 00 00 @ 4

22 11 22 11 00 00 - 4" 44
23 . 11 LR 22 1 ERL] 00 00 444484448848
22 1 382 32 by} 113 00 00  4dsd4dadsted

a2 1 31 32 1 121 00 00 4"

2222222223222 11111111 2222221222222 11111112 000000000 T
' 3222222122233 11 2222322222222 11111111 0000000 4
] a8 PYIYYYTTYY 1 Ll IITTT T
] sasdanssess P2} LTI
cc cc a8 s 12 ou
ec as sa 11 [} R
ce as ss 11 [
ce assssssassass 11 secsesnes
ee asasssssssass 1} oecsesese
cc a8 as 11 L)
ec as a2 11 [ 1]
[ 3 € as " aa 1 .o
as as 1111111111111 seecccccsecee
aa 42 1111111111111 eseccsceceves
program verification information ¢
bt code system: scale wversion: :
00D SGROCOIORNIOONINNS .
program;: sas2
creation dave: 03/07/97
1library: Jept/neut/Sceled.l/bin
this is mot &  scale configuration controlled code
Jobname: nichol .
date of execution: 08/14/97
time of execution: 21:21:04 .
CE0000000C00000000000000000000000000000000000 asde e L]
2080000000000 0 L4
LAl d 0000000000 00000000000000000000000000000000
1 .
o .

(] nuclide concentraticans, grams



o0

Attachment I1:
inltial
4.398+02
total 1.978.04
°
inicial
u2lé  2.29%.02
ulls 2.398+04
u23é 31.338.02
u23l  B.352+08
° totsl 2.818+05
H .
-]
o
initial
sm130 21.332-06
am132 1.4315-0%
o oulsl #.258-01
inltial
$s  2.7¢2-01
total 1.978+04
]
iaitial
uwll3l 1.842-0)
ulld 1.J88402
ulils 7.22303
u216  3.2820)
u2)8  §.338.08
0237 J.238-02
Ppu2ls  2.993-04
pu2ll 1.15%.02
Pu2ll 1.33%.02
pully  4.338.0)
Pule0  1.98890)
puldl  5.37R.02
pu2dz  3.428002
an241  1.178002
am2din 2.41R.00
anm2é)  7.13R+01
total 0.552408
initial
o 9% $.67R02
tc 99 6.218+02
°
initinl
rulfl  5.982.02
Thl0)d J.638+02
o agley 6.858001
initial
nd14d €.373+032
ndl1es  S.3208.02
sald? 1.382402
smld®  1.48K400
sal30 2.132+402
151 1.138401
*ulSl  4.532-02
sal33 1.022402
-]
inftial
. oul%) 9.830+03

9.998-0C3
2.643004

BBAOO(_)000401717-0200-00145 REV 00

1g-18 4
4.39%+02
1.978404

13-18 d
2.2392+02
2.588+04
1.138+02
8.938.08
8.812+403

inicial
infetial

338.7

4.128-01

3237 4d
2.822-01
1.97208

328.7 4
1.73R-03
1.398+02
7.328+0)
3.208+03
8.358+08
3.278+02
3.42%-04
1.43%.02

3.45802°

4.612+0)
1.983+03
8.59%.02
3.428402
1.543402
3.408+00
7.238.01
8.35808

3187 ¢
$.92%+02
6.343+02

328.7 d
$.98%+02
3.732-02
6.858401

325.7 d
l 42802

S.20R402
1.558+02
1.768+00
2.118.02
1.138+01
1.243-01
1.028+02

3287 4

(dloﬂ(

9.461-01

651.4 &
2.858-01
1.97804

1.408002
7.332+03
3.398403

9.33%08

¢51.4 &
5.9)8+01
6.24%8+02

¢51.4 a
$.982.02
3.738+02
€.838.01

€31.4 8
€.428002
S.28R+02
1,6%802
1.748¢00
2.118402
1.1)2401
2.018-01
1.028.02

351.4 4
8.873481
$.738-01
2.648404

basis esingle Teactor assesbly

muclide concentrations, grame
basis esingle xeactor assembly

] 7.34
[ 7314

meud- concentrations, 'r-

18 =8 1¢ reactor sssesmh

97 7.0 @ 1304.7d 1628.44d l'sl.t 4
3.232-06 2.25R-0¢ 3 238-06 : 2!!-0‘
1.4!!-0! 1.442-03 1.43%-03 0

9,592-01 9.642-01 9.675-01 ! (1!—01

nmuclide concentrations, grams

basis ssingle zesctor assesbl
977.0 4 1302.7& 1620.4 4 1934.1 ¢
2.893-01 2.%12-01 2.943-01 2,963-01
3.992.04 1.972+04 1.972+08 1.972.04

muclide concentrations, grams

basis wsingle reactor assesdl
$77.0 4 102,74 13620.44 21938.14
1.932-03 3.063-0) 2.163-0) 2,273-03
1.41R602 '1.423+03 1.432+02 1.443402
7.228+03 7.228+03 7.223.0) 7,223.0)
3.39%403 ),298403 3.292.0) 3,298+0)
8.358+05 8.35Z+08 B.352+08 §.338003
J3.282+62 J.28R+02 J.29%403 3.293.02
1.582-84 1.388-04 1.0)2-04 9.348-08%
3.478+402 1.468403 1.432+02 1.44Be02
1.478602 3,403402 1.438403 1,648402
4.618003 4,.61R40) 4.618+0] 4.6180)
1.988403 1,33R40) 1.982+03 1.98840)
T7.083482 7.538402 9.2)8402 €.938402
3.422402 3,423¢02 J3.022+023 3.438402
3.238+02 2,383+02 3.898+02 3,19R402
2.388400 3.,37R¢00 -2.362+00 32.348400
T7.332681 7.238e81 7.138601 7.13E¢01
8.532¢08 §.352405 §.333403 3,532408

alemant concentrations, grass

muclide mmtuum. gTans

basis e ls zeactor assesb)
M.04d x: 74 1633.4 4 1934.1 d
5.938+02 5,.9)E+02 5,932+02 $.932402
6.208¢02 €.348+02 €.243402 €.248+02

muclide concentrations, grams.

basis esingle reactor assesbly
IM.04 1302.78 1628.4 4 1’54 1d
$.902402 S.90R4021 $.902+02 $.982.02
3.732+03 3.738+03 3.73202 3.732+02
S.032+01 €.05B+01 6.B5R401 €.852+01

miclide concentrations, grame

basis »single resctor sssembl
Mo a 1102 7 d 1628.4 4 19%4.1 4
€.428402 €.422+03 6.83Re02 €.42R002
$5.28%.02 $.3832+02 S$.21Re02 28R+02
1.792.02 1.882402
1.768400 1.768400
2.118+02 2,31R+02

1.028+02 1.022402 1.022402
nuclide :mntutlom, vn-
basis ssingle veactor assesbly
977.04 1302.7& 1420.4 4 l!sl.l a
8.878001 0.302402 2.8382+01 3.08E+01
1.348+400 1.63B400 1.933+00 2.17R<00
2.648000 2.648¢04 2.64R04 2,64240¢
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Attachment II: BBA000000-01717-0200-00145 REV 00

coop2974u.sum

Qesescrsessssssees ITXYIITITY 0000000000000000000000s000000000
.

SCALEE.) Bulletin Board

eesvvons esscrsss asceme

L N W

*

.

. Welcoms to SCALE-L.).
.

.

.

..l...'.'.l’.l_‘....‘ * rrrxrrxitiilg
1 primery module sccess and Input yecord { scale driver - 935/03/29 - £9:06:37 )
= wodule sasld will be called
l:wpcr R Sasple wnc-u, Neight 291.087 cw from top, Aug 97 .

*  aixtures of fuel-pin-unit-cell:

.

d4group latticecell

uo2 1 denel0.32 1 8¢

92234 ©. “:o,;:gs 2.93 92236 0.01) 92238 97.031 end

1-20 840
1-20 040
1-20 840
1-20 840
1-20 840
1-20 840
1-30 840
1-20 840
1-20 840
1-20 840
1-20 840
1-20 840
1-30 040
3-20 840
1-20 840
320 840
1-30 840

ARiRiifRARARRRRAAAANANARRARANAARARARASAAAASS

LRl bl ad ol ool ol Tl o oy ol ol o Ty O ST T VY O VY VY VYO Y Py ST Vv rorore)
- 00OOOOOGGGOOOOOOODODQQQGGQOQOOOOOOOOOOGOOOCO
- - M

.

-~

o

-

-

o

hlo 3 dene0.632 1 337 end
n 4 0 3-5 3357 end

ardm-zired ‘ 36 3 0 60 801€ 0, 12 2“00 9.10 26000 0.20 30000 3.40
0000 98.18 S 1.0 337 .

uvo2 € dene10.32 1 840
92234 0.024 32235 2.712 92236 0.01) 932)8 37.331 end
srbm-gdrod 10,32 2 0 1.0 8026 J 64000 2 6 0.0)4 840 end

hlo 7 dene0.862 1 3357 end
.

L L I I T TR T R WP Cp ey
and comp .
AN I R A R N L R T T R N N S Y

. fuel-pin-cell geometry:

squarepiteh  1.87 1.313 J 1.43 2 1.242 0 end

. assembly and cycle parameters:

roin/assmald fuelngheel71y, 74 les«1?7 nlib/cycs2
printleveleS inplevele2 n-nou{-

6 0.6030 4 0.6310 2 0.71%0 3 12,0850 soo 3.3028 3 3.3179 8 3.4223 7 3.70D)
powerel3.246 burnsly downs}

powe 143 durnsl)0 Gown=17
powver=22.788 burnedl downell -
powersl?.784 burnel2f downels
powers19.3549 burne=)? downe?
pover=22.3182 dburnell down=11
power=20.817 burmel08 downel}
power=21.572 burna114 downe33
powersl7.€7) urns?y  downel§
poweral9.549 burnefé downeS
powerslf. 411 bum=130 downel}
powerel6.5)4 burnelsd downe799
power=10.30€ burmel$0 downe$
povere10.581 burn=148 downe{s

iiiiiiii!li!ii
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Attachment II: BBA000000-01717-0200-00145 REV 00

§§ F!E!EEEFE!FF
3333388882 (41244441141

38383833

5%

44 (L}
444448484444
deaaaLddtid

TTIININMNIT
17T
” 17

[YTITTYTLY
288880030082
a8 as
a8 [T
aa [ 1}
2834888888002
S582838833200

e
113414

1111111111111
3111111111111

/7
7"
/

1111111111111
1111imn

Page 0-17 of 30

99999939993
9999999999999
9 "
” ”
k4 tdl
9999999999399

”!”””’;g

”

99
999999999999
799999399999

33133333333
3333333333313
3 )

n
3331133133333
33333121313

LI 14 Tl ])
ceecesesenoee
[ ]

e

.

eeeseseed
sesescece

o

e
9006020020000
SEVCNITITIONN

progran verification information

scale wersion:

fopt/neut/Scaled .3 /bin

scsle configuretion controlled code

D000 000000P00R000RECRI00000RECR0000000000000000000000000000000000000000008
.

powere’. 753 burned§ downefl end
powers10.262 turnelly down=3 and
povers9.113 burne3? down=193{.09 end
1 ssesssessss 22223222222
s ssas 2323222222222
[ 1] s e as 88 s 22 b+
s as es B8 2
[ 1] [ 23 [ S S 1) 22
sss A33A888880088  BESEITISINES 22
S585508S0088  ALR23ARANNNNR Ssseesssssess 22
aa [ 1) 22
aa (¥} 32
aa as 22
[TIEITT TR T a ssss  23321222221212
S8800888088 aa as 288508083888 2222233212212
°
nmn nn 114444414844 £eeeeeeeeee b3 b
mn m 141444444244 ceeecccececec  hh h
o m 1 ec ec hh s
nonn m i ec A Ah
m wn m 1 cc A hh
m nn nn " ce ARRRARARRRARR
nn Al m i1 ec AARRRRARRRARRR
nn an mn 11 e hh P 3
nn Y AR 13 eec hh hx
nn nnRn i1 ce e hr hh
m e f844444441481 ccececcecccceee  hh hh
an o A44444441148 ecececcecee hh hh
°
0000000 1 1
000000000 1" ph 3
0 []] /17 i
[-1] 00 1 11
00 00 1" 11
00 00 1" 1
34 00 1 11
00 00 " 11
00 [ 1t 11
00 00 17 11
000000000 17? 11111111
R 0000000 ' 11311111
22322223222 32223332122 0000000
2322322222322 2322233312112 000000000
22 22 2 22 132 o0 €0
22 a2 t5t 00 00
22 * 22 EX1] 00 (44
a2 2 00 00
22 22 00 00
23 a2 L] 00 00
22 22 1t 00 00
a2 22 333 00 00
3332222322322 3222222232222 000000000
2323222222222 2232222222223 0000000
3
¢
s ss «¢c e
[ 1] cc
s cc
88820880008 ce
SESS8NSESES CC
ss cc
ss cc
[ 1} s cc cc
code system:
program: sas2
cresation date: 03/07/97
1ibsary:
this is pot &
Jobname: nichol
date of execution: 08/14/97
time of execution: 22,07:32
1
o
0
[- 24 :
0 nuclide concentrations, grams

7177717711717
1NN
" T?

23223222222
2232222222222
a2 22

232
R 11

2
3322223322222
2323222222222



BBA000000-01717-0200-00145 REV 00

Attachment II:
. initial 1x-180 ¢
pdi1ss 6.J92+402 4.398402
total 1.97Re04 3.378004
o .
inleisl 12-18 4
U4 2.29%2403 2.2932.02
u2lS  3.383+04 2.30%.04
u2ldé  1.198602 1.138002
uilse B.358¢03 3.338+08
totsl B.818+05 B5.8183+03
[-]
8 initiel
[ inftisl
0
initial 325.7 &
sal30 1.958-06 1.93%-08
anl32 1.232-0% 1,328-09%
euls3 €.972-01 7.76%-01
[
inicial 132374
pd1%%  1.092-01 1.922-01
totel 1.978+04 1.978+04
initiel 323.7 4
233 1.328-03 1.412-0)
w24 1.392«02 1.408-02
u2ls 3. !2!001 $.332+0)
uils 3 2403 J.40R+03
u2it l.J’ B+03 8.378.0%
np237  2.092.02 2.91R02
pu236 2.)43-04 1.908-04
Puz3s  1.16%+02 1.26R.02
Pu239 1,162402 1.263+02
Pu2Id  3.638403 3.47%403
™340 31.92840) 1.3913.0)
udl  T7.343402 7,22%.02
Pudl  3.98%3+02 3.933.02
am2d41  9.00%¢01 1.3223+02
am242m 1.572¢00 1.3562+00
anlil 7.008+01 7.00R+01
total $.332408 £.332+08
° : '
initial 23238.7 4
»o 93 §.11B+02 6.37R402
tc 99 §.708+02 6.71R+02
0 -
initial
™i101 §.398.02
rhi03  3.74Re02
0 29109  7.1)2+01 1 13801
inicial 323.7 8
ndl4)  £.208402 €.26202
ndalds S.66R002 S5.662002
amld?  1.548402 1.723+02
1l 1.008+00 1.30200
am130 2.398¢02 2.19802
anlsl 8.328+00 §.33200
eulSl 2.442-02 8.182-02
sm152 1,14802 1.14Re02
° eulsl 9.298¢01 9.322401
. 3dnfcial 3235.7 4
94133 6.373-02 $.642-01
total 2.518¢0¢8 3.81K+04

8.073-03

€31.4 ¢
1.963-01
1.9718+04

1.338-04
1.288.02
1,382+02
3.478+03
1.92%+0)
6.928+02
3.988+02
1,323402
.1.56%+00
7.008.01
8.532.08

$31.4 8
€.388+02
€.712+02

€31.4 d
€.398.02
3.868+02
7.338+01

651.4 4
§.262+02
5.662+02
3.878402
1.30200
2.192+02
8.27R00
1.392-01
1.343402
9.)22401

€31.¢4 4
1.002+00
2.818+04

basis weingle reactor aseembly

nuclide concentrations, grams
basis *single reactor assembly

basis =

4 4.04 714
44

48 4 714
nuclide concentzations, 'rm
basis =single reactor assesb !
977.0 4 31302.74 1620.44 1934.1d
1.898-06 1.88%-06 1.093-06 3.83%-06
1.242-08 1.242-0% 1.252-03 1.2%R-0%
8.208-01 0.243-01 9.262-01 3.272-01
mu« concentrations, grams
basis le resctor uu-blg
$77.0 8 1:0 76 1638.44 1954.1 4
1.908-01 2.018-01 2.032-01 2,082-01
3.978+04 1.978¢04 1.978+04 1.972404
muclide concentrations, grams
basis esingle resctor assesbly
:11.0 d’ x:o;iv 4 1‘2; 4 4 x:st.x d

$,328+03
402403 J.40B¢03 3.40%.03
372403 0.372408 8.378+0%

2928403 2.52%.0) 1.33%+0)
6.€32002 €£.)58+02 €.08202 5.822402
3.983002 J.988402 3.982402 3.902402
1.81R+02 2.088402 2.3302 2.60R+02
1.558+00 1,54E¢00 1.542¢00 1.51R.00
7.002+8% 7.008401 7.008+01 7.00240}
§.538+085 5.5)2405 $.5)3+0% 8.332+03

slemant toncentrations, grams

meud- toncentrations, grams

basis ssingle Teactor sssembly

77,08 1)03.7 4 l‘ll 4 19841 4
€.)88+03 6.383002 €£.302+02 €.388002
€.712+02 6.71B402 6.71Re02 €.712402

nuclide concentrations, grams

basis =a3ingle zeactor assembly
!17 o d 1)302.7d 1628.4 4 X’Sl 14

6.398402 £.3%8¢02 £.)92402 €.392+02
J.068+02 3.862402 3.862402 ).062+02
1J8+01  T.13R001 7.132401 7.13340%
nuclide concentretions, grams

basis ws 18 resctor sssembly
977.04 1302.7d 1628.4 4 xsst 1d
€.26R002 §.26Ke03 6.26R+02 §.26102
$.66K002 S.66E+02 S.662¢02 5.66%002
1.908+02 2.078402 2.148¢02 2.20R402
1.302400 1.30R«00 1.308¢00 1.302400
3.192402 2.198+02 2,.198+02 2.19%¢02
8.238400 3.16E<00 8.118.00 $.052+00
1.952-01 2.322-01 3.08m-01 13.632-01
1.343402 1.342+02 1,14B¢02 1.14R¢02
9.322+01 9.322401 9.372+01 9.328401

nuclide concentrations, vn-

basis ssingle veactor assesb
977.04 1302.7&8 1620.4 4 19 4.1 4
31.39200 <TIR+00 2.022400 2.208+00
2.012+04 2.813004 2.ll|~oc 2.818+04

1.

wa
an
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Attachment IT: BBA000000-01717-0200-00145 REV 00

2966tplus100deg.sum
’IOQ.....0..O.l..'."'0...‘....O.D..O.QQ.C.......l...'.l...‘..'0......0.0......:
. - SCALEd.3 Bulletin Board :
: Welcome to SCAL3-4.3. :
:'IO.."O. e L2144 *0 '..".:
1 -oml- access and input recerd { u-lc drlwt - 93703729 - £9:08:37 )

prisary
- module saslh will be ealled
Cooper PR Sample ADD296E-T, Meight 374.777 em from top, Aug 97

* 3100 X increass in fusl tesperature

*  mixtures of fuel-pin-unitecell:

44growp latticecsll
uol 1 densl0.32 1 940

92234 0.026 32233 2.9 92236 0.013 92238 97.031 end
kr=8) 1 0 1-20 940

kze8S 1 1-20 940
y-09 1-20 940
ar-30 1-20 %40
sr-93 1-20 240
sr-9¢ 1-20 940
sr-95 1-20 %40
ndb-94 1-30 %40
mo-$3 1-30 340
[ 123 14 1-20 940 .
ru-101 1-20 340
Tu-106 1-20 %40
*h-10) 320 940
xh-103 1-20 940
pd-108 1-20 940
pa-108 1-20 %40
8g-109 1-30 940
sb-124 1-20 940
xe-331 1-20 940
xe-132 1-30 940
xe-13% 1-20 940

1-20 940
1-20 940

AR A AR R AR A R A

1-20 940

3
1
b3
1
)
1
1
b3
1
1
b3
b3
1
1
3
1
1
1
1
1
1
1
1
1
1
b3
1
1
1
1
1
3
1
1
1
1
1
1
1
1
b3
1
23 620 end

" 00000000000000000000000000000000000B0CVOC000
-
]
-
3
b d
-
o

h2o 3 Gened.607 1 $357 end
.
n 4 0 5-3 357 end

. an—-llrcl 6.5 5 0 0 0 8016 0.12 24000 .10 26000 0,30 50000 1.490
40000 98.18 3 3.0 357

uo} € dens10.32 1 540

92234 0.024 92233 2,732 92236 0.013 92238 97.231 end
arbm-pdrod 10.32 2 0 1 0 8016 3 64000 2 ¢ 0.034 940 end
B2o 7 deneB.062 1 337 end

£
i

(ud-ptn-;o!! qoo-o'tryl
quarepiteh  1.37 1.211 3 1.43 2 1,242 0 end

assembdbly and cycle psraseters:

mpin/assesdy fusinghtel719.74 ncycles=17 nlib/cyce2
printlevelss levels2 mmstotalsd end

€ 0.6050 4 0.6210 2 0.7130 3 1.05%0 SM 3.3020 3 3.3179 5 3,422 7 3.1
powers16.671 burnsld downe$
pover=19,085 burne1)0 downw1?
powere24.917 burnell downell
powersly. 443 burn=326 downe)$
powvere21.373 burn=l? downs?
powers24.254 burne22
pover=11.762 burns101 downel?
powers2).337 burnelll dowme3$
povere1%.324 burn=79 dowmed
powerell,373 durnséd downs$
powere17.966 durn~1350 downs=3l1
power=18.078 durneléd downe79%
powers11,160 durn=160 downa)
powers11,57) burne=148 downedl

&iiii!iiiili&
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Attachment II: BBA000000-01717-0200-00145 REV 00

powarel0.664 burn=%6
powerell.227 burne129

downsfl
Gowne3d and
Bowne1934.0% end

end

ah hh
Bh hh
139 Ry
Ah ax
N hh
AAAARRRRARARR
ARRARAARANRRR
hh An
an Sh
hh M
A [T
th [V
00600000000
©OV0000000000
oo o0
[ o0
©0 oo
o o0
oo oo
oo )
©0 )
L] oo
0066000000000
00000000000
44
444
4444
44 44
4 4l
(IR T )
44 44
448044840844
LLLReRIRRRTYY)
44
L1
[ 1]
a4
444
4444
44 44
44 44
4 44
'] 44
444488844444
088484484444
44
44
4
asaasassn
asanasessaa
sa .
s aa
Y} [
asassssansass
sssssanessanl
sa Y]
aa aa
as * aa
aa aa
a8 aa

program verification informstion

scale wversion:

Jopt/neut/Scaled . )/bin

powere3.383 burme3s?
S
[} ss a8 88858888388 22222222222
8838385858888 59580804008 sssssssssssss 2222223322221
s aa 8 [ 1) 2 23,
(13 sa sa @8 22
a8 as sa 80 22
A4S 208 ::
588588809888 8483500008203 880883808898 32
s 83 LT o 22
s as [ ) [ 1) 2
. s aa as s (1} 2
sssssesssssas as as  sssssssesssss 2223233222232
ssssesssess [} as sssssasesss 3122232322232
-3 . .
nn nn $54444044448 eeecceceeee ah hh
nnn nn 148444441848 cecocecccecce  hh b
nnnn nn i1 (13 € A hh
wm nn nn 11 ec oy p Y
.mn nn nn i1 cec hx hh
m m o 11 ec ARARARRRRARAR
nn o an 11 ec * RRRRRRRRARRRN
nn L) 11 ee ha Ah
nn nnonn 11 [ hh hh
nn nann 11 (4 ec kb hh
~m nnn 248408114404 ccoceeceeceee  bh hh
nn na $12444401248 cecceeeeeee hh hh
-]
0000000 1" 1
000000000 17/ 111
(-1 00 7" 11
[ 00 1 11
[-1] 00 17 11
[-1J (L] 1" 11
00 [-1} 17 11
00 00 17 11
00 60 W 11
00 00 1 11
000000000 /7 11111111
0000000 17 11111111
0
22222322222 22222223332 5553555535388
2222322222322 2322232222222 $353333555338
22 22 22 [T 38
22 22 L] 33
22 * 22 113 L1
a2 22 355335535888
2 22 5359355355838
22 . 32 118 3s
22 22 1111 ss
22 22 (XL 38 33
2222222223222 2222222222222 5555553555858
2222322323333 2323331223222 55553833938
1
[}
a8 s ¢c ec
s ce
1] (-
288888888888 ce
asassessssss cc
ss ccC
e et
s ss c¢c (]
2888998888888 eCCCCCCCCCCTE
code system:
creation date: 03/07/%7
library:
this 19 not &
Jobnama: aichol
date of execution: 08/14/97
: time of mxecution: 22:%4:2%
.
-
*
-
1
o

o: 3100 X increase in fuel temperature

miclide concentrations, ¢rams

111111111111
111111112111

17
ty
/

1111111111111
1111111111112

4.3

scale configuration controlled code
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o

totals
.

inicial
£.)9%+02
1.972+04

initisl
2.29%+02
2.58%+04
1.132+02
8.558.03
$.818+08

charge
charge

charge
.00B+00
.008400
.00Re00
.008+00
»Q0R<00
002400
00200
00800
2.83%00
6.952+01

.008+00

3.702.0)

decay dsta, including gaamz and t
totsl nusber of nuelld.l in library

Initial
2.073-06
1.282-05
7.372-01

initiald
1.878-02
1.978+04

initisl

2.008+0)
8.41202
4 928402
9.508+01

1s-10 @
4.3%8+02
1.978.04

18-18 ¢
2.29%.02
2.582404
1.
8

8.91840%

initlel
initial

24
2.4

A
" 1.882-08

9.798-01
1.10802

3.233.01 $.

3.592+03
€.04x-08
3.352-14
4.79%-09
4.792-09

3.518-21

2.4 4
7.308-12
8.668-16
6.19x-13
3.708+03

1697

333.7 4
2.078-06
1.292-08
9.362-01

1.97204

3157 ¢
1.41%-0)
1.33%e02

1.
9.672+01
9.508+08

initiel
6.56802
7.218+02

initial
6.97Re02
4.012+02
8.15201

. initial
6.468.02
£.03R02
1.37Re02
1.03%.00
2.412402
8.88%400
2.29%-02
1.32R.02
1.038402

iniclal
6.992-02
3.073+04

0.50%.08

325.7 4
€.342002
7.228402

333.7 ¢
6.97202
4.148+02
8.1%2001

328.7 4
€.348-01
3.07840¢

6.682-10

4.2 ¢
1.392-10
3.232-34
2.368-1]
3.702+03

631.4 4
2.072-06
1.293-08
8.618-02

51,4 4
1.952-01
1.972.04

€51.4 ¢
1.582-0)
02

4.548.03
3.50+03
5.348408
3.J284+02
2.038-08
1.588+02
1.588+02
3.61840)
2.002403
7.728402
€.92202
1.638002
1.692400
3.678+01
B.308+08

1.4 8
£.852.02
7.228402

631.4 &
€.972+02
4.34202
8.1%2¢01

631,44
§.523402
€.052402

1.91%02.

1.37200
2.418002
8.84R.00
1.438-01
1.228+02
1.068402

651.4 &
3.172+00
3.078404

Attachment II: BBA000000-01717-0200-00145 REV 00

basis esingle resctor sssambly

miclide concentrations, grams
asis =eingle Tesctor asaembly

basis =

4.9
4.9
basis o Saol Teactsy
7.14 ’.94 .54
basis = s 1- t.letot assembly
7.14 9.34d
basis = lt.ngh nneut assembly
. 3¢ 1.594
8.408-22 3.433-21 1.438-21
7.412-12 $.912-12 §.912-12
$.148-11 6,93K-13 €.932-11
9.692-20 1,272-09 1.272-09
1.072-0%  1.442-09 1.44R-08
$.078-12 6.71B-12 £.712-12
3.748-07 6.628-07 £.422-07
4.092-12 4.07E-12. 4.078-27
2.808+00 2.788+00 12.782+00
6.932+0) 6.93E+03 £.932+03
beais = single ?uto; u;c-bly

5.632-00 7.432-08 7.432-08
9.712-01 9.7x.01
31.09%.02 13

$.942-01 §.)0%-01 §£.303-01
3.998403 3.592.0) 3

$.3352-0¢ 9.213-04 5.922-04
1.548-12 J,.878-32 3.87%-12
2.642-07 7,108-07 7.102-07
2.648-07 7,102-07 7.108-07
1,.602-01 2,43-01 2.423-01
$.473-04 1.062-03 1,062-0)
3.612-06 9.312-06 9.31%-06
3.902-09 31,313-03 1.312-00
u-.x- - -Lnalc Teactor assembly

7.1 4 .54 9.8
9.908-10 2.738-09 3.733-03
2.738-13  1.24B-12 1.242-12
2.06%-12 9.602-12 9.60X-12
3.702+03 J 70%«0)  3.70B403
tal wnergy, are from endf/b-vi

nuclide concentrations, grams

basis ssingle reactor sssembly
971 04 1302.74 13620.4 8 X’Sl 1a

2.012-06 2.672-06 2.07%-06 2.073-08
1.302-03 1.302-05 1,)1x-0% 1.322-08
$.742-01 8.80%-01 l.l!l-cl 9.823-01

muclide concentrations, grnla

basis ssingle resctor ass
977.04 1)03.74 1628.4 d 19!4.1 [
1,983-01 2.002-01 2.033-01 2.038-0%
1.978¢04 1.978400 1.978+04 3.972404

nuclide concentrations, crm

besls =aingle reactor ass
977,04 1302.74 1628.4 4 195( 14
1.692-03 1.792-0) 1,%02-03 2.002-0)
1.363402 1.372402 1.302+02
4.543+0)  4.542403 4.342+03
3. !0!003 3.502+03 3.502403 3.50%40)
4.3 8.342+03 B.342403 8.343403
3. )!looa 3.338+02  3.332402 13.342+02
1.648-04 1.32K-04 1.078-04 0.643-08
1.388+02 1.378¢01 1.56%+02 1.55K+02
1.502403 1.37B+02 1.368402 1.533002
J.612¢03 3,61E+03 3.61B+0) I.61K+0)
2.002+0) 2.083+03 2.08E+0) 2.08E+0)
7.392+02 7.00R+02 §£.7882402 §.508402
4.922402 4.92802 4.922.02 4.922402
1.973402 2.282+02 2.31R¢02 2.86R¢02
1.692400 3.882+00 1.672+00 1.66R600
9.672+01 9.672+01 9.672+01 9.662402
8.302+03 0.30E+03 §.508+03 8.50%+0%

elemant conventrations, grass

miclide concentrations, grmms

besis ssingle resctor mssembly
377.0 4 1302.7d4 1623.4 4 1954.1 4
6.83%402 6.858002 6.8352402 €.838402
T.22802 7.228402 7.222402 7.228402

nuclide concentrations, qrn-l

basis #single reactor ass
977.0 4 1302.7d 1620.4 d 195( 14
€.978+02 €.978+02 §.972402 6.978402
4.342+02 4.148402 4.34202 4.242002
8.198+01 §.138401 4.3152.81 §.138.01

muclide concantrations, grams

basis sgingle Tesctor sssembly
977.0 8 1302.7d 1628.4 & 1938.1¢
6.522+02 €.322+D2 6.528403 €.328+402
6.052402 £.03%402 £.058402 €.058¢02
2.032402 2.132402 2.208+02 2.268+02
1.J72400 .1.372+00 1.378400 1 J7R+00
2.418402 2.41B402 2.412402
8.788400 8.712+00 8.662400
2.062-0% 2.442-01 3.2%2-01
1.238402 1.2282402 1.222.02 1.
1.062602 1.068402 1.062+02 1.062+02

muclide concentrations, grams

basis =single reactor assembly
$77.04 1303.74 16284 4 x’sc 14
1.612¢00 2,01R+00 3.35R+00 32.658+00
3.078408 3.072408 3.078+04 3.078404
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Attachment II: BBA000000-01717-0200-00145 REV 00

2966tplus10dcn.sum

o.'.l."'.l'.. XTI RL A4 ...'.0..'.0."'00.0’.‘..00..".00..'.

. SCALE4.3 Mulletin Board :

: Welcome to PCALE-4.3, :
:.'0.u..l..'..."'l..l..l.... CPE00000000000000000000000000000000000000004 0:

1 imary module sccess mnd input recerd | scale driver - 93/03/19 - 09:06:37 1

»pr "Y
- modyle sasih will be called
Cooper MR Sample m!,“-f. Meight 374,777 cm from top, Aug 97
'

*  incresse soderstor density by 108
. -.lnuu of fuslepin.unic-cellsy

dégrouwp latticecell
802 1 dene10.32 1 ¥

236 0.026 92238 2.93 93236 0.013 92232 97.0)1 ed
1-20 840
120 040
1-30 840
1-20 840

sa-152
su-1%)
u-154
eu-193
gd-193

sire2

1-20 840

1
1
1
1
3
3
3
1
1
1
b
1
1
1
1
1
1
1
1
b
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
b3
1
1
1
1
1
1
21620 end

EELETHEEEEETEREER LTI ERLLE L LEELECHEHTEEE

.
hlo 3 dens0.668 1 537 end
n 4 0 5+5 557 end

artm-gircd § !‘ $ 000 8016 0.12 2(000 0.10 26000 0.30 50000 3.40
0000 98.18 S 1.0 337

uo2 6 den=10.32 1 840
92234 0.024 ,2215 2. 7!2 9223€ 0.013 92239 $7.231 end
lrhwu 10.322 02 0 8036 J 64000 2 6 0.034 840 end

h20 7 dens0.862 1 357 end

LRI IR PR A SR BRI I I R R

and comp

P I T T . I T R R A A L

fuel-pin-cell geometry:
squarepited  1.87 1.211 3 143 2 1,242 C end
.

.
. assembly and cycle parameters:
min/asemeis fuelnghtel71y. 14 lee=17 nlid/cycs2
printlevelsS inplevels2 numst,
6 0,6030 4 0.6210 2 0.7130 3 l 0”0 $00 3.3028 3 J.3179 S 3.4223 7 3.7183
power+16.671 burm=1l9 downsl
powerely, 84S burme1)0 downe17
power=24.917 burne4l down=10
povers13.443 burne226 downe)$
povers2l.378 burnel)® dSowne?
pmnr-)l 234 burnell Sowvn=12
powerall. 763 bumel08 dowmnely
povere2],507 burnelld downesy
powarsl?® . J2{ burns?9  downes
powers2].37% bumeéd down=$
povers17,.966 burnel5d downell
pover»18,078 burnelfd dom-'l”
powvers11.160 burne160
povers11.573 burneldd dnndl

!&li!iii%iiii
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Attachment II: BBA000000-01717-0200-00145 REV 00

powver=18.664 burneyé
powerell.337 burneild
powere? 965 burnes?

downse3 end
downs=1934.09 end

end

Page II-23 of 30

99993999999
999999999399
134 ”

Y ”

” 9

9999939999999

99993995999

”

”

E3d

999999939999¢
299999999399

0000000
000000000
00 00

0
000000000
0000000

[ EEEX]
R R EEEE R

3  sssssessess Bsasaasas s50088888 22223213222 hn ab
asas 3222322212222 b
(7] s 2 33 b
[ 22 h ah
[ Y] 22 W b
989380880038 ”” ARARRRARRRRRD
ARARARRRRRARS
as [ 1] 22 hh ah
as [ 1) 2 Bh A
as [ 1] 22 hh b
s (13 se 3332322222232 hh hh
as [ 1) ses 2322232232222 kb hx
[}
™ P AL cececececce  Bh M ooccodoooos 11
nan wn 144241481444 cecececcececeee B hh  ooococooooooooo 11
nnn »m 14 €¢ € R Bh oo o0 11
nn on m 14 ce n Bh .00 oo 11
™ o m 11 - ee B M oo oo 11
nn ™m m 11 cc ARRARAANRRRAN oo oo 11
nn m m 14 ce RARMARRR o0 oo 11
nn o 11 ce A M oo oo 11
an n 11 ce hh hh oo oo 11
an ) i (4 ee hh koo oo 11
nn nen 2400044811444 ccecececceeeee  hh hh 11111111
nn an 284800441448 ecececcceee N ] nnun
°
0000000 5853000008 ” 11 G
000000000 sanssNnnINgg 1 b33y "
00 00 ] ” " 111 /7"
o0 00 [ 1] 1 11 17
00 oo o [ 1] 1" 11 1"
o0 00 838838081888 17 11 17
00 oo 38308380808 1" 1 1"
o0 00 ¢ 1 1 1
00 00 17" 1n "
00 0 1"? 1 77
000000000 ” 11111118 "
o 0000000 1”7 31111112 4
22222222222 33333313333 4@ 11
2222222222222 333333333333) L1 111
2 2 N b3 ] T 4444 * 111 (111
22 3 118 a“" @ 1 331
a2 2 ) L E] a 1 111}
22 b33 4 «u 11
22 3 4 11
22 p3) 1t 44448404000 11 (1]
22 n (XE] 4444404850048 11 LX)
22 1 3 213 " 11 133
2222222222221 33333133303)) 4 11
2222222222222 33333033 44 11313311
1
0 Py a8 ll
ceee [ 3 1n
cc cc 1
ee 11
cec 11
ce un
cc 11
cec 1
€ 13
[ cc -
1111111311111
. 1111111111121
C0008800000800800000000000000000000CPRRRRRRORR0CORC0RRROCCR0CRRNCRRCNRROERENGIGS
.
. 00000008080 0000800008000000000080800C00C000000000¢C000080000000000000000
* . .
: M peogram verification inforsation
: : vode system: ° sCale wversiom: 4.3
. 800000800000 00000000 000000000000 0008000000000 0
L] V0000000000000 0000000000000000000000000000000000000000400840000000000
:
M progTam: ses2
: creation date: 03707/97
: library: /opt/neut/Scaled.d/bin
.
: this 48 mot & scale configuration controlled code
M * Jobname: nichol
M date of execution: 08/14/97
time of szecution: 23:41:08
1
o

) :' increase moderator density by 100

melide concantrations. grams

1MTINNNIMNN
T731711771711711?
” 77



Attachment IT;
° inicial 12-10 ¢
4.)98.02 4.398002
total 1.978404 1.978+08
initial 13-10 8
u2)4  2.29%+02 3.29%.02
u2)s  2.582+04 2.302404
ul)é  1.158402 1.152402
ullys 8.3952+03 §.538408
total 8.818408 5.81808
(-]
0 inaicial
[ inictial
charge 2.44
charge 344
2.4
!.16!-11

totals
.

aals0
sal52
*ulsl

gd}
total

mo 3%
te 39

T™elol
#3109

.83
6.938+03

charge
+008+00
9.792-01
1.108+02
l [33

.002+00

<charge
.00R+00
.008+00
00200
3.70%+0)

8.802-00
3.158-11

2.44
6.562-12
7.648-16
$.328-1%
3.708-03

,d-cn¥‘g;\n,

initial
1.992-06
1.242-0%
7.182-01

inicial
1.708-01
1.972.04

dnitiel)
1.312-03

3.302+08

initial
€.58202
7.338+02

initial
£.97K+02
3.902.02
8.078.01

inicial
£.363+02
€.062+03
1.582402
9.662-01
2.403+02
8.41R+00
2.062-02
1.233+02

©1,038402

inicial
6.41K-02
3.078+04

323.7 4
1.992-06
1.25%-08
8.02x-02

338.74
1.028-01
1.978404

s24

1.50%+02
3.42%8+0)
2.062+03
7.702+02
4.922+02
1.242+02
1.362.00
9.332.01
$.308408

328.7 4
€.062.02
T.24R402

Jas.7 4
€.972.02
4.128+02
3.08201

323.74d

6.428+02
£.078+02
1.788+02
1.302.00
2.402402

1.032402

32357 ¢
6.462-01
3.078+04

3.
3.708+03
Lneludln' gamma snd total energy, are from end{/b-vi
total mumber of nuclides in library
miclide concentrations, 'r-n
osingle zeactor ass

$51.4 &

1.992-0¢
1.263-08
1.312-01

€31.4 4
1.832-01
1.972+04

€51.4 8

1.563402
1.532400
92.333.01
9.50208

€51.4 4
$.878402
7.24%+02

€51.4 &
§.972+02
4.122.02
8.08301

€31.4 ¢

1.342-01
1.23%02
1.082402

€51.4 ¢
1.16%00
).078404

BBA000000-01717-0200-00145 REV 00

basis ssingle Teactor assembly

miclide concentrations. grase
basis wsingle reactor assembly

-

3.818-27
2.78R+00
€.952+0)

?
7.248-08
9.772-01

1.,193-00

besis » single resctor assembly
$.5d 9.5¢

2-09

1.212-12 1.11%-12

$.332-12 0.)6x-12
3.702+403 3.708403

3.708403

dasis » !
977.0 4 1302.74 3620.4 ¢ 1954.1 d
1.992-06 1.998-06 1.992-06 1.992-06
1.262-08 1.272-08 1.272-0% 1.282-0%
8.503-01 8.552-01 $.572-03 8.58%-01

mclide concentrations, grams

basis ssingle reactor assembly
$77.04 1)02.74 1628.4 4 xssl 14
1.882-01 1.912-01 1.932-01 1.952-01
1.978+08 1.978404 1.972+0¢ 1.972.04

nuclide concentrations, grams

basis esingle reactor assembly
77.04 1)02.1 4 16204 8 1’54 14
1.618-03 1.722-03 3,022-83
1.398.02 1.362402
€.J12403 4.31R+0)

328403 3.322.03
8.358+08 8
3.223.02 3.21R.02
1.248-04 1

2.06R+0)

9.33R+01
8.303+05 §.508408 3.302.0% 85,3020

slement concentrations, grams

nuclide eun:oatxutlona. crn-

basis =eingle ywactor ass
977,04 1302.74d 1&:! 44 l’¥6.1 [
€.878002 €.872:02 £.872402 €.87R+02
7.348002 7.243¢02 7.24T+02 7.242402

miclide concentrationa,  grams

basis esingle reactor assembly
977,04 1302.7 4 1628.4 8 1950 1d
§.972002 €.372402 £.97R+02 €.97Re02
4.133+02 4.12B+02 4.128+02 4.128402
8.002401 8.083+01 8.082+01 8.083401

mclide concentrations, "llll

basis »aingle reactor assembly

#77.60 4 1382.74 1620.4 4 1’5‘ 1d
6.43%+02 €.423402
6.07202
3.248402

00

€.433+02
§.078+02
2.032+02
1.302400
2.408.02
0.318+00
1.943-01

€.422+02
§.072+02
2,3283+02
1.308.00
3.40402

(.071003
2.228.02
1.302+00
2.402+02
8,208+00
3.072-03
1.232+02 1.232402 1.232402
1.038+02 1.05202 1.092+02 1. 0!!003

nuclide concentrations, grams

basis esingle reactor lu-b
977.04 1302.74 1628.44d 19!! 14
1.60%¢00 2.008+00 2,34B+00 2.64%+00
3.072+04 3.07E+04 3.07Re08 3.072408

2.312-01
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Attachment II: BBA000000-01717-0200-00145 REV 00

2974bplus100deg.sum

peccsosscocneveee 0000000000000000000000000000600000000040
: sosn) paletin seers :
E. Welcoms to SCALR-4.). E

3 primary module sccess and input record { scele driver - 93/03/39 - 0%:06:37 )
« wodule sseld will be called
Cooper BMA Bample ADD2974-B, Kelght $3.72) cm from top. Aug 97

*  4ncresse fuel tespersture 100 X
+  miztures of fuel-pin-unit-cell:

d44gToup lntuecuu
vwol 1 dane19.32
uzu 0.02¢ ’21!! 2 93 92236 0.013 92238 27.031 end

xr-83 1 0 1-20 940
xr-85 1 0 1-20 %40 oad
y-83 1 0 1-20 940 and
#-90 31 0 1-20 %0 end
sr-93 1 0 1-30 340 end
sT-%4 1 0 1-20 940 end
¥r-95 1 0 1-20 940 end
nb-94 1 0 1-20 940 end
po-93 1 0 1-20 940 end
te-99 1 0 1-20 940 end,
ru-181 1 0 3-30 9340 end
Tu-306 1 0 1-20 9340 end
Th-303 1 0 1-20 340 end
Th-105 1 0 120 940 end
10120 840 end
101-30 %940 end
30 120 940 end
10 1-20 940 end
10 1-20 940 end
10 3-20 940 end
10 1-20 940 =
10 1-20 940 end
10 1-20 %40 end
10 1.20 940 end
10 1-20 %940 end
10 1-20 940 end
10120 940 end
10 1-20 940 end
16 1-20 9340 end
10 1-20 340 .end
101-20 948 end
10 1-20 940 end
10 1-20 940 end
10 1-20 940 end
pm-148 1 0 1-20 940 end
sm-147 1 0 1-20 940 end
em-14% 1 0 1-20 940 end
sm+150 1 0 1-20 340 end
so-151 1 0 1-30 940 end
em-1353 1 0 1-20 940 end *
eu-133 1 0 3-30 940 end
eu-154 1 0 1-20 340 end
ou-155 1 0 120 340 end -
9d-3155 1 0 1-20 940 end
2ire2 23 620 end

hlo J den<0.240 1 3537 end
n 0 5-5 357 end
.

arbem-gircd 6.56 S 0 0 O 8016 0.12 24000 0.10 26000 0.20 S0000 1.40
40000 38.18 S 1.0 837

ua! 6 dens30.32 1 %40
92234 0.024 93338 3.732 92236 0.013 92238 97.231 end
artmegdrod 10.32 2 0 1 0 0016 3 64000 2 § 0.03¢ 9340 end

hlo 7 dene0.562 1 3557 end

H
§

fuel-pin-cell q-u-'u-yx
quarepiteh 1.87 1.211 3 1.43 2 1.243 0 ' end

L R L L I ISR A A A S S I B I I

assembly and cycle parameters:

npin/ssensd? fuelnght=1719.74 w.-{dn-ﬂ nlibsecycs2

printlevelss inplevelel numztol.

¢ 0.6050 &4 0.6210 2 0.7130 3 1, 0”0 300 3.3028 3 3.3179 S 3.422) 7 ).7e03
powersl.76) burneld downel

power=10.431 burne1)0 downel?
povere13.097 burnedl downe10
poverel0.221 burns326 downal$
povers11.2)3 burne)? dowmne?
powversll. 749 burnel? downs12
powersll. 963 burns108 downsl9
powere12.398 burn«11d dowmne3?
povers10.157 burnaT4 downel
power=11.2315 burn=§4
powersd. 464 burne130 downe3l
povers?.503 burneléé downe79d
powere5 . 866 burneléd downs=)d
povers$.08) bdurn=148 down=is

liiiiiiiiiiii
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Attachment II: BBA000000-01717-0200-00145 REV 00

1
D

1
111111121111
umniunn

R
11
7

powvers3. 606 bumed§ dowsfl end
powers3.901 burnel2y dowel ond
poverss.2)8 burne3? downeldSi.BY ead
.
sse sa 23231332322 ). hh
. N ns 2322223222222 w» hh
[T ss  aa as 22 32 hh
s as aa 22 hwn h
(1] as aa 22 b an
32 hhhhhhhhhhhhh
21 RAhARRRARRRRN
1 hh b
22 ah bh
ah hh
s s 3232232223222 WA hh
aess [ 1} a8 3232232233233 M hh
nn nan 184808444888 ecceceeceee hh hh 00000000000
nnn nn 1131814488444 cecceecceeeee hh . hh  DOOOOODO00000
nnm nn 11 [ ec bhh hh o0 oo
nn onn an i ce hh Ah oo [
o oan m i1 ce hh hh oo o
nn m nn 11 ce BRAMMRRRRARRR 00 (1]
nn M om 11 ec AARARRRRRRRRA 0O oo
nn m mn 11 cc ah A oo [
nn anm i1 ee an M oo o0
nn nanmn 11 ce hn b ] [
an mw $448401181418 eccececeeceee  hh AN 0000000000000
m nn 144244488884 [ hh 33 00000000000
0000000 17 11 8555555555588
000000000 17 n 555555535358$
[-2] 00 1" 111 1)
00 00 ' 11 ss
80 00 B 1" 11 s
a0 00 saassiseeny 1 11 953333533333
00 o0 88030380008 1" 1 5335355553388
00 [T 2 ] ] [ 1] " 1 33
00 00 11 " 1" 11 33
00 & 11 (1] vl 11 $s s3
000000000 . 8888388088808 1 . 11111 $5555355538%3
©000000 sseasnnicsue H 11111112 $59333331338
22232213222
000000000 000000000 2333232222222
00 00 00 o0 113 2 22
00 0 0o ] 13 3
o0 00 oo ¢ 00 113 a2
1] 00 " 00 00 22
oc 00 00 00 22
.1} 20 00 00 (11 32
00 60 00 oe [17] 22
[ 1] 00 0 00 1113 22
000000000 000000000 2222223222222
0000000 0000000 4332232222222
s
cc cc
ce
ce
(3
ec
ce
ee
ce
ecceceeceecee
eccececeece
. program verification information
code system: scale version:
se00d000
program: sasl
creation date: 03/707/37
1ibrary: /opt/neut/Scaled.}/bin
this 13 not a  scale configuration controlled code
Jobname: nichol
date of execution: 08713797
time of execution: 00:20:04

g: increase fuel tesperature 100 X

nuclide concentrations, grsms
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Attachment II: BBA000000-01717-0200-00145 REV 00

besis ssingle reactor assembly

initia) 12-19 4

gd1s! 4.392+02 4.39%2.02
totsl 1.972+04 1.973:08 .

nuclide concentrations, gTems
basis sgingle reactor assembly

iniciel 12-18 8
ulld  2.29%.02 2.29%.02
u2)S  2.502+04 2.382+04
u2)6  1.13%+01 1.1382.02
u23f  5.332.0% 8.338.08
total 5.018+05 B.812403

]
o - inltial 2.4 ’.54
0 initial 2.4 93¢
charge 2.4 4 4.3 4
charge 2.4 8 4.5
charge 2.4 4
mld? .008+00 S.162.33
snldy .008+00 2.338-12
anl30 .008+00 1.138-11
anl3} .008+00 2.J6K-10
sal32 00800 2.49%-10 .
eulsl .002400 1.173-12
«ulS} .002+00 3.17R-00
9415%= .008+00 ).S51E-12
©d133 2.8)8400 2.81R«00
totals €.358+0) 6.93Ke03
¢harge 2.4
u2)3. .00R+00 13.242-08
u2ld 9.792-01 9.798-01
uldS  1.108+02 1.108+02
Lv3l6  4.83E-01 3.062-01
u23s  3.39240) J.3920)
np33? 008400 4.612-0%
pu2lé ,00B+00 1.492-14
pullt 00800 2.05K-09
il .008+00 2.03x-09
38 00800 1.638-02
240 ,D0R+00 1.83R-0%
pu24} 008400 2.93%-08
pu242 .002+00 3.622-12 1,028-10
basis = wlo :o.c:u assambly
charge 2.44 4.0 8 7.14 54 9.54d
am28) .003+00 2.243-12 4.003-11 3,233-10 7.388-10 7.392-310
am2ila 008400 1.39¢-16 5.70%-1% 4.69z.3¢ 2.302-1) 2,102-13
anl4) .00R+00 7.262-1€ 32.663-14 32.333-13 1.033-13 1.032-12
totals 3.708+03 3.70B¢03 3.70E+03 3.702403 3.702+0) 3.708+03
L Gecay dakxs, including gassa and total ensrgy, sre from endf/b-vi
[} 1697 total musber of mudn in lidrary
o muclide concentrations, grm

basis ssingle reactor assssbly

dnitial 325.7d €51.4d 977.04 2303.74 16304 d X!Sl 14
sal30 1.492-06. 1,498-06 1,49E-06 1.492-06 1.49X-06 1.492-06 1.492-06
sall2 1,322-05 1.332-05 1.3)E-0% 1.34E-0% 1.)4E-05 1.342-0% -1.332-0%
*ulsl  6.67%-01 7,232-01 7,438-0) 7.54m-01 7.372-01 7.8592-01 7.39%-01

] nuclide concentrations, qun

. basis ssingle rsacror ass

inftial 32374 $51.4d 977.048 1302.74 1628.4 & ust 14
gd1s3  3.95K-01 3.582-01 J,.602-01 3,.613-01 J.63R-01 J.642-01 J.832-01
total 1.97E+04 1.97Ee04 1.97Z¢04 1.97R+04 1.97Be04 1.978404 1.97R¢04

muclide concentrations, grams

besis »aingle resctor assamdly
inicisl 335.7d €31.4d 977.04 3)02.7¢ 1638.4 4 1354.1 4
31.462-03 1.522-03 1,%8K-03 1.642-03 1,692-03 1.753-03
1.60B402 1.602¢02 1.698+02 1.692+02 1.69%402 1,702+02
3.268008 1.26B+04 1.24%+04 1.268¢04 1.262404 1.2620¢
2.512+03  2,518+03 2.518+03 2.351%+0) 2.51R¢03 2.513+0)
8.438405 B.4IR<05 $.432+03 §.418+05 8.432003
1.858+402 1.8%38¢02 1,.898+01 1.838+¢02 1.86X+02
6,223-08 $5.0)R-0S 4.062-0% J.382-0% 2.6352-05
$.292+01 $.272+01 35.24Be01 S$.21R.01 S5.178+01
S,29%¢01 3.27B401 $.248401 35,218¢01 S5.178¢01
€.362¢0) 4.362+03 4.36B+03 4.362403 4.36E0)
1.213+03 1.212-0) 1.21Z<03 1.212+03 1.21R0)
4.732¢02 4.522+02 4,33R+02 4.152+02 3.97Re02
1.058402 1.052+02 1.052+02 1.052402 1.03202
1,20R002 31.40%¢02 1.39%+02 1,7724023 1.94R¢02
1.698400 1.488¢00 31.43%00 1.472400 1.47R+00
1.470¢01 31.472403 1.472+01 1.472.01 1.478401
total 8.658003 B.65E+05 5.658+05 6.652+05 B.652¢05 B.652+0% 85.63240%

slemant concentrations, grams

nuclide conCentrations, grams

inieial 32574 £31.44
wo 93 3,.658002 J.818+02 3.81Re02 J.01m402 3. 013002
RC 99 3.99Re02 I.992002 3.993+02 3.992+402 3.998¢02 3.992.02 ).993402
0 nuclide concentrations, qnn
basis esingle reactor assemd
initial 325.7¢ 4€33.44 977.04 231302.74 16284 ¢ usa 1a
rul0l  3.68E¢02 3.60B+02 J.68Ee02 3.882402 3.68%+02 3,682402 3.60%402
rhl03  2.378¢02 2.44Be03 2,.44B¢02 2.44Re02 2.44%002 2.442002 2.44%+02
89109 3.482+01 3.493¢01 3.49%+01 J.433+01 3.498¢01 3.49301 3.432-01
0 muclide concentratioas, grams
basis ssingle resctor sssembl
infelal 32874 481.44 377.0 d 1302.7 4 1628.4 4 19%4.1 ¢
2d14)  4,380402 4.628+02 4.622402 4.623+02 4.622402 4.628403 d.623402
nA1dS I d6Re02 3.462¢402 3,462482 J.462402 3.462402 3.463403 I.462602
sa1d7  1.098¢02 1.18%02 1.278002 1.358+02 1.€1E+02 1.46%+03 1.508¢02
3.748400 1,74Re00 1.74R+00 1.743400 1.74B¢00 1.74B¢00
omlS0  1.238.02 1,3)3402 1.238+03 1.232402 1.232402 3.232+02 1.23R+02
1,018401 1.008+01 9.972¢00 9.90%«00 9.012+00 9.778400
eulsl §.602-02 1,362-01 2.238-01 2,942-01 J.622-01 4.)0R-01 4.97%-01
smiS]  6,4808001 €.40%401 £.488201 6.498+01 €.492001 €.492403 £.438+01
euls)  £.508401 "4.512¢01 4.513+01 d4.518+01 4.53Be01 4.512+01 4.518e01

basis ssingle reactor aspmmbly

dnitial 32574 €351.468 377.04 1302748 1628.4 4 19343 4

4133  8,113-02 2.008-01 &.70E-01 €.293-01 7,68R-01 0§.908-01 9.978-01
total 1.633004 1.628004 31.62B+0d 1.62B¢04 1.628+08 1,622.04 1.8628+04
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Attachment YI: BBA000000-01717-0200-00145 REV 00
2974bp1us50dcn.sum .

pesesee ssee seoscesntes .os

ScALRE.3 Builetin Boerd

Welcome to SCALE-4.).

0080000000000
yruuy module ueu- and ingut Tecord { scale drlvcr - 95703739 - 09:106:37 )
- wodule ssalh will be called

Cooper WA Sample ADD297¢-D, Nelght 35.733 om from top, Aup 97 .
incresse moderator density by SO%

aixtures of fuel-pin-unit-cell:

*
esecees

g Jatticecell
no! 1 d- 10,32 2 8
3¢ 0.026 92233 2.8 92236 0.013 92238 97.033 end

l 0 1-20 340

31-20 040

1-20 840

1-20 840

1-20 840

31-30 840

1-20 340

HEEEEEEEEEEEEEEREREEERESEEEEREEEEEEETLLEEL IS

1
1
1
1
3
1
1
1
1
3
1
1
1
1
1
b3
3
1
1
1
1
1
1
1
1
1
1
1
1
1
1
)
1
1
1
1
b3
1
1
1
1
1
1
2

h2o J dene0.36 1 3537 end,
n 40 35-5 357 end

artm-gired 6.56 5 0 0 0 3016 0. 11 248000 0.10 26000 0.20 30000 1.40
40000 98.318 5 1.0 557 end -

uc! € dene10,32 1 0840

92234 0. eu 92238 2.732 92236 0.013 92230 97,232 end
erbtm-gdrod 10,32 2 0 1.0 3016 3 64000 2 € 0.034 340 end
hlo 7 dene0.862 1 337 end

i
i

fuel-pin-cell geometry:
quarepiteh 1,87 1,311 3 3.4) 2 1,282 O end

sssembly and cycle parameters:

min/asemadd Luelnght=1719.74 ncyclu-l'l nlibseycs2
printleveles levelel numstotales end
§ 0.60%0 4 0.6230 2 0.7150 ) 1, O”O S00 3.3029 3 3.3179 5 3.422) 7 ).7188)
powers$. 763 rnel®  downel

powers10.431 burnelld downel?
powers13.097 burn=4l downe18
powersl0.321 durns22é downe=)3
pover=11.233 burmnel)  downs?
power=12.749 burnell downel2
powver=11.96S burn=100 downei?
powersl2.398 burnslld downe3)y
powerel0.157 burne19 downs$
povers11,233 bumefd  downae3
power=3. 444 bums150 dowme])}
powers). 503 burnelfd downs799
poveres, .66 Dbumnslé0 downes
powers§,083 bumn=148 downedl

agaaazzzaaaa!
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Attachment II: BBA000000-01717-0200-00145 REV 00 . Page 1129 of 30

. power=3.006 burne9¢ downefl end
powers5.301 burns129 downe$ ond
poware3.210 burne37 downe1335{.0% end

L T T i SN 2 I I

b3 asa 22322222222 Bh hh
288 2232222332222 bhh hh
a8 as 22 22 B o)
»s s 22 w Wh
a8 (1} 22 B ]
Ssssassanasss nl! RARRRARRRRARY
asss . RARRRRRRARARN
sa as 22 e . ah
aa s 22 o p 3
aa [ 1 a2 ah hx .
[ as 2222323233232 Bh an
as s 2332333233222 h®h Y

nn mn  f84444444841 eccceeceeee hh b 00006000000 n
nnn an 184442444448 ecececceccecee hh b poocooooococo 11
nn an 11 ec € hh bh o0 oo 1)
m m nn 11 ec hn B | oo oo 11
m an on i1 ec ha Bh oo oo 11
an m m 14 ec pISISNINNA NN S oo 11
™ n m 11 ec RARARRAALARAR 00 oo 1
™ mn mn 18 cc p 33 M oo oo 11 .
nn nn i cc ah -xh 00 oo 11
an o 1 ec ec  hh M oo e 11
an nen 444118881042 ceeeeccececee hh AN 0000000000000 1111111111111 ,
nn [ IR SEREEEEEY R ¥ eeeecceceee Bh hh Q0000000000 iununnan o
[ - .
0000000 s5s00888808 " 1 ) 5355535538538 77 99999999399 17111111
800000000 assanenssiene ’” 11 $355533333533 17 9999999999999 1IN
00 00 a8 [1} 17 11 5s 1" 99 9 N 37
00 o0 s " 1" 11 ss 1" ” ” 77
00 -2 1 ] n 1" 11 53 e 1/ 99 9 7
-] 00 s808es1808 1 .1 $5535555858S 17 9999399939999 kid
00’ -1] 88388200888 " 11 5533355335838 17 993399999999 ”
00 oo 3 ] 17 11 33 17 9 ”
00 oo 177 1 3 17 9 77
00 o0 17 31 53 S 7 ” ke
©0000000¢ /7 11111111 §58359533355S /! 9999999599999 n
o 0000000 IZ4 311111111 55555553833 1 999999999399 "
0000000 11 1 13 25995995999
000000000 b3 3 11 1 9993999159999
00 o0 1111 133 1111 111 1111 9 9
oo 00 11 133 11 EXR] 11 9 2”9
00 00 1y 113 11 s13 1 9 y L1
oo (14 11 11 1 9999939999999
00 (3] 1 1 11 999999999999
oo (13 1 333 31 (IR 11 99
(4] 8o 11 131 .1 L 11 99
o0 -1} 11 313 b3) 131 11 ”»
0000000800 11111111 M 31111111 1111111 9999999559399
: 0000000 11111111 111 11111111 999999999999
] cece 11 seesesecester
11 csesessetese
cc ee [ 1) 1
(-4 11
cc 1
ec 1n
ce 11 )
cc 13
ce 11
ce cc 1
. 111111111118
1111111111111
: progras verification {nformation
M code system: ° scale version: 4.3 .
V000008000000 000000000 000000000000 ee88c00R0000 000
000000000000 0000400000000R00P00COORENRPRRRRO000RIREEELRLCIRRGIRI0S
program: sasd
. crestion date: 01/07/97
: 1ibrary: /sopt/neut/Scaled.3/bin
.
: this is not a scale econfiguration controlled code
: Jotname: michol ) :
: dace of executlon: 08715/97 .
. time of execution: 01:14:19
L] .
1 .
e
g' increases moderstor dansity by 30V .

o nuclide concentrations, grass



Attachment II: BBA000000-01717-0200-00145 REV 00
basis weingle resctor assesbly
iniclal 12-13 4 .
gd133 €.19%+023 4.39%+02
total 1.978+04 1.972404
muclide concentrations, graas
basis =single reactor assesbly
initisl 1z-18 4
u23é  2.29202 2.29R402
w2lS  2.382«04 2,902+04
u2lé 2.152402 1,1858402
ulls 0.552+03 §,3535R+09
total B.81%+05 B.31K.08
(-]
] inicial 7.14
° iniciel 7.1 4
rou!o; ;-:dly
cha 2.4 4 .
roe le yeactor assarbly
eharge 2.4 9.54d
s lo rueu; :l;-b Y .
charge 2.44d
147 .00R¢00 4.222-2) 6.332-22
onldd 00«00 2.098-12 7.062-12
180 .002+00 1.032-11 4.243-13
1Sl 002400 2.11K-10 8.282-10
sals2 002400 2.222-10 §.46x-10 8.998-10
eulsl «D0ReC0 1.063-12 32.132-12 4.248-12
*uls) .00Ee00 3.762-08 1.10R-07 4.3712-07
gdissta +D0Re«00 2.938-12 2.91R-12 2.092-237
43158 2.83Be00 2.8382400 2.82R00 2.31%00
totals €.9532+0) 6.938+03 €.953+03
: single resctor assembly
charge 4.8 48 2.34 2.54
u2)) .00R+00 2.282-08 4.348-08 4.342-08
u2ld 2.793-01 9.788-01 9.7 9.788-01 9.788-01
u23S  1,30%.02 1.108402 1,108+02 1.09R¢02 1.09%+02
u2lé  4.852-01 $.258-01 $.43%-01 $.643-01 3.642-01
u2)f 3.39%.0) 3.592.03 3 3
n21? .00B«00 1,.562-04 s
wu2l6 .00R+00 1.468-1) 1
pulls 002400 1.742-09 2.268-08 2 .
puals .002+08 1.74%-09 2
Pzl 008400 1.522-02
pudo .002¢00 1,.552-0%
puddl +00R«00 23.223-08 2. 09!-01
Pu2d2 008000 4.222-12 7.822-11
basis = single touut assemdly
charge 2.4 4 4.9 4 2.1 4 .54 3.5
an2{l .002+00 1.682-12 J.11E-31 1.742-10 §5.302-10 $.90%-10
anlila .00Re00 1,138-16 4.322-15 3.43R-14 1,.33%-1) 1.3532-1)
an2él 00«00 4.81K-16 1,792-14 1.332-1) 7.072-13 7.072-1)
totals 3.70848) J.70K+0) 3.70E+03 3.70R¢0) 3.70Z+83 3.708+0)
.Gecay data, including gamms and totsl energy, are from endf/bevi
0 1697 total nuaber of nuclides in library
] muclide concentrations, grams
basis e=single reactor sssemdly
initisl 323.7d €351.4 & 377.04 1302.748 1628.4 ¢ nsc 14
salS0  3.348-0€ 1.342-06 1.342-0€ 1.342-06 1.342-06 1.342-06 1.342-0€
oml182 1.233-0% 1.232-05 1.332-05 1.23E-08 1.242-05 1.242-0% 1.242-0%
*ul3)  6.062-01 §.382-01 6.782-01 §.063-01 €.893-01 6.902-01 €£.902-01
0 nuclide concentrations, grams
basis =eingle resctor sssemdly
initial 325.7d 651.44 977.0@ 2302.74 1628.4 4 39%4.1 4
g4d1ss  J.00E-01 J,022-01 ).04E-01 3.062-01 3,072-01 3.08E-01 J.09%-01
total 1.972+04  1.972404 1.972+04 1.978¢04 3,97R-04 1.972404 1.97340¢
muclids concentratiors, grams
basis *single reactor assesdly
inftial 325.7d €31.44 977.04 12302.74 1620.4 8 319%4.1 4
ul)) 1.308-03 1.338-0) 1.413-03 1.465-0) . - 1.872-0) 1.622-0)
U234 1.708402 1.712e02 1.71R402 1.71B+02 1.728402 1.72+02 1.722+02
ulls 1.228004 1.223¢04 1.22R¢04 1.332+04 1.322¢04 1.328+04 1.22B04
ullf  2,512+0) 2.51E¢03 2.512+03 2,512403 2.518403
U230, B.44060% B5.44Be05 8.442403 §.442403 8.44%.0%
np21? 1.878+02 1.888+02 1.692+02 1,692+02 1.638+02
236 7.928-03 6.4182-03 S.192-09 4.192-0% 2.21%2-08
Pu23l 4.24Be01 4.572001 4.632401 4.62E401 4.332+01
w3l 4.348401 4.57R¢01 4.63R+01 4.62K+0) 4.338+01
puzl9 3.,923403 3.93Ee03 3.93B+0) 3.9)E.03 3.932+03
Pu2dd  1.162403 1.362+03 1.163+03 1.36R403 1.168+0)
Pu2él  4,712603 4.328.02 4.328002 4.34E002 3.642+02
puldl 1,038¢02 1.0)2+02 1.038¢02 1.032¢02 1,03B¢02 1.038¢02 1.03R402
em2dl  T7,072+01 9.052+01 1.092¢02 1.272402 1,458402 1.612402 1,773402
an242m  1.288¢00 1.208+00 1.278+00 1.278+00 1.262¢00 1.26%+00 1,258+00
am2dl  1.272«01 1,272001 1.2726401 3.272401 1,272¢01 1.272¢01 1.272¢01
total 8.638+05 B.6SE+03  0.6524085 $.658+03 B.638¢05 9.658+03 B.63840%
[} slement concentrastions, grams
] miclide concentrations, uu-l
- basis ssingle reactor sssembl:
tnitisl 325,74 431.4d 9I7T7.04 1302.74 1628. l d 1934.1 4
mo 95 3,.688+02 1.84Ee02 3.8358402 3,.858¢02 3.83R¢02 3,352402 3.08Re02
te 39 4.023+02 4.02E+02 4.02R+02 4.02R¢02 4.02202 &.022+02 4.03%002
] . . muclide concentrations. grams
Dasis ssingle reactor sssesbly
initiel 323,74 £351.44 977.0d 1302.74 1628.4 d nst 14
TUl0l  J.69%¢02 3.632e02 3,.69R+02 3,69R002 13.698+02 3.692¢02 3,.692+02
zhl0} 2.368002 2.438¢02 2.438002 2,438002 2.438¢02 32.4)B¢02 2.4IB403
agl0®  3.)78401 3.372¢01 3.372¢01 3.37R+01 3.372+0% !.!nool 3.31e002
o muclids concentrations, 'rm
basis esingle Teactor assemb)
initial 325.7d 6€s51.44 97704 1102.1 d 163801 4 l!gl 1d
nA14)  4.378¢02 4.61B402 4.61Fe02 4.618402 4.612402 4.618403 4.612402
nalds 3.498002 J.498402 J.49Re02 3.49B+02 .492402 3.492403 J.49%403
sml47  1.098402 1.21B¢02 1.31Re02 1.392+02 1.4SE¢02 1.350R+02 1,342+02
onld®  1.392400 1.348¢00 1.34Re00 1.342+00 1.342¢00 1.54R400 131.5dE00
emls0  1.22F+02 1,222¢02 1.238002 1,228402 1.23¢02 3.22%.02 1.222402
enlsl  9.048+00 9.01200 B.938+00 6.892¢00 8.B8IEe00 §,772+00 5.71R¢00
eulsl  7.512-02 1.372-01 1.993-01 2.602-01 3.31m-01 3.812-01 4.412-01
132 6.628¢01 €.622+01 §.622+01 6,.623+01 £.628+0% 6.628+01 §€.622+01
euls) 4.398401 4.402+01 4£.402401 4.403+01 £.40Be01 4.60Re01 4.40B+01
[ ] . muclide concentrations, grams
basis ssingle reactor assembly
inicial 328,74 63144 977,04 1302.7Q 1630.¢ 4 uu 14
ed13S  §.673-02 2.69%-01 4.462-01 €.01%-01 7.372-01 1.3572-01 9.61x-01
total 1.638404 1.638-04 1.63Ke06 1.628+04 1.623+08 1.638+04 1.623004
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