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1. Purpose 
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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 e~tablish 
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 Actiyities. 
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 compared 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 
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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 
Reference 5.8; and a list of trace elements in the fuel is derived from Reference 5.9. 

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 99-rc = 2.13 x 105 years, 
Half-Life of 237Np = 2.14 x 106 years, 
Half-Life of 241Am = 432.7 years, 
6.02 x 1023 atoms per mole. (Reference 5.4) 
Mole of 9~c = 98.9 g, 
Mole of 237Np = 237 g, 
Mole of 241Am = 241 g. (Reference 5.5) 

General spent fuel characteristics for each test sample are presented in Table 4-1 and indude the 
initial 235U enrichment, final bumup and the cooling time (p. 4.93, Figure 4.2, and Tables 4.17 and 
D.l; 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% 235U and the bumup ranges from 17.84 to 33.94 GWdiMliJ. The 
cooling time reflects the time after shutdown in which the bumup measurements were perfo~ed. 

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 aGE 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 235U and Gd20 3 for each type of fuel rod and burnable 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 during cycles 1, 2, 3, 6 and 7. Both rods ADD2966 and ADD2974 are 
Type 1 fuel rods. 
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The composition of the channel, Zircaloy-4, is presented in Table 4-5, and has a density of 6.56 
g/cm3 (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/gU02 (Table 4.17, Reference 5.6). Also measured isotopic concentrations for ~c. 
237Np and 241 Am are presented in Table 4-8, given in CilgU02 (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. 

a e - ipent T bl 4 1 S F 1 Ch ue . . p aractenst1c ~ c arameters or ooper BWR 

Sample Axial Location Enrichment, Burnup, Cooling Time, 
from Top, em wt% 235U MWdlkgM years 

ADD2966-B 55.107 2.93 18.96 5.35 

ADD2966-K 218.869 2.93 33.07 5.35 

ADD2966-T 274.777 2.93 33.94 5.35 

ADD2974-B 55.723 2.93 17.84 5.28 

ADD2974-J 115.042 2.93 29.23 5.28 

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: 
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Designer 
Lattice 

General Electric 
7x7 

Number of Fuel Rods 
Assembly Pitch, in. (em) 

Channel 
Outside Dimension, in. (em) 
Thickness, in. (em) 
Material 

Fuel Rod Data: 

49 
6.0 (15.24) 

5.438 (13.813) 
0.080 (0.203) 

· Zircaloy-4 

Type of Fuel Pellet U02 

Pellet immersion density, g/cm3 10.32 
Rod Pitch, cq1 1.87 
Rod Outside Diameter (OD), em 1.43 
Cladding Thickness, em 0.094 
Pellet Diameter, em 1.21 
Active Fuel Length, em 371 
Clad Material Zircaloy-2 
Peripheral-Rod-to-Channel Spacing, in. (em) 0.1435 (0.364) 

Dimensions are converted from inches to centimeters by the following relationship: 1 in. = 2.54 em. 
Reference 5.6 
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Figure 4-1. Cross Section of Cooper BWR Assembly 
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a e - 0 nne ents or ooper T bl 4 3 R d E . hm f< C BWR 

Rod Type Enrichment, wt % 235U wt% Gd20 3 Number of Rods 

1 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 1 

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, MWIMTU MWd/MTU kW/m 

days 

Cycle 1 

19 19 15.63 0.297 16.34 

27 8 0 0.297 0 

90 63 14.21 1.192 14.84 

157 67 22.74 2.715 23.76 

174 17 0 2.715 0 

182 8 14.21 2.829 14.84 

215 33 25.58 3.673 26.73 

225 10 0 3.673 0 

296 71 27.01 5.591 28.22 . 

451 155 14.21 7.793 14.84 

486 35 0 8.062 0 

505 19 14.21 8.574 14.84 
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Table 4-4. Power History for Bundle CZ346 from Cooper BWR 
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Elapsed Time Power Density, Cumulative Burnup, Average LHGR, 
Time, days Interval, MW/MTU MWd!MTU kW/m 

days 

525 20 25.58 8.574 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 

Cycle2 

866 59 0 13.900 0 

880 14 15.46 14.116 16.15 

904 24 20.98 14.620 21.92 

919 15 11.04 14.785 11.53 

945 26 20.99 15.331 21.93 

953 8 0 15.331 0 

996 43 20.99 16.234 21.93 

1001 5 8.84 16.278 9.24 

1017 16 20.99 16.614 21.93 

1022 5 0 16.614 0 

1044 22 19.88 17.051 20.77 

1083 39 13.25 17.568 13.84 

1172 89 17.67 19.140 18.46 
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Table 4-4. Power History for Bundle CZ346 from Cooper BWR 
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Elapsed Time Power Density, Cumulative Burnup, Average LHGR, 
Time, days Interval, MWIMTU MWd/MTU kW/m 

days -

Cycle3 

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 5.74 23.525 6.00 

2326 98 10.91 23.594 11.40 

2335 9 0 23.594 0 

2377 42 10.91 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 

Cycle7 

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 
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Table 4-4. Power History for Bundle CZ346 from Cooper BWR 
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Elapsed Time Power Density, Cumulative Burnup, Average LHGR, 
Time, days Interval, MW/MTU MWd/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 
a e -T bl 4 5 C omposttlon o uc oy-fz· al -4 

Material Weight Percent 

0 0.12 

Cr 0.10 

Fe 0.20 

Sn 1.40 

Zr 98.18 

Density = 6.56 g/cm3 

Reference 5.8 

a e - uc 1 es Jp1 ate m T bl 4 6 N l"d U d d. SAS2H 

83Kr 85Kr 89y 90Sr 95Mo 93Zr 

94Zr 94Nb 95Zr '»fc IoiRu 1o3Rh 

105Rh 106Ru 105pd wspd I09Ag 1z4Sb 

I3IXe 132Xe I34Cs 135Xe 135Cs 136Xe 

136Ba 137Cs 13'1_.a I4Ipr 143pr 143Nd 

144Ce I4sNd I47Nd 147pm I47Sm 14sPm 

149Sm 1sosm 151Sm 1s2Sm 1s3Eu 154Eu 

1ssGd 1ssEu 

Refer(;:nce 5.9 
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Table 4-7. Measured Isotopic Concentrations W_ gUO~ 

Sample ADD2966-B ADD2966-K ADD2966-T ADD2974-B ADD2974-J 

Burnup, 18.96 33.07 33.94 17.84 29.23 
MWdlkgM 

:z:wu 1.7E-4 1.35E-4 1.44E-4 1.74E-4 1.46E-4 

l.l5u 1.191E-2 5.34E-3 4.83E-3 1.30E-2 7.76E-3 

l.l(;u 2.63E-3 3.53E-3 3.62E-3 2.48E-3 3.36E-3 

2J8u 8.437E-I 8.346E-l 8.391E-I 8.545E-1 8.490E-1 

2J8Pu 5.35E-5 1.743E-4 1.706E-4 5.21E-5 1.64E-4 

l.l9pu 3.738E-3 3.579E-3 3.336E-3 4.056E-3 4.526E-3 

l40Pu 1.220E-3 2.216E-3 2.190E-3 1.184E-3 2.164E-3 

l41pu 3.403E-4 6.390E-4 6.201E-4 3.415E-4 6.649E-4 

l4lPu 9.892E-5 4.407E-4 4.737E-4 8.742E-5 3.247E-4 

Reference 5.6 

a e - easure T bl 4 8 M I ·c sotoptc oncentrat10ns g J2 ~if uo) 
Sample ADD2966-B ADD2966-K ADD2966-T ADD2974-B ADD2974-J 

Burnup, 18.96 33.07 33.94 17.84 29.23 
MWdlkgM 

99Tc 6.26E-6 1.03E-5 1.06E-5 6.17E-6 9.86E-6 

2J7Np l.IIE-7 2.54E-7 2.46E-7 1.09E-7 2.35E-7 

241Am 5.18E-4 8.78E-4 8.38E-4 5.23E-4 9.46E-4 

Reference 5.6 

4.2 Criteria 
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ADD2974-U 

31.04 

·1.54E-4 

6.28E-3 

3.48E-3 

8.455E-1 

1.389E-4 

3.668E-3 

2.082E-3 

6.139E-4 

3.823E-4 

ADD2974-U 

31.04 

l.OOE-5 

2.36E-7 

8.69E-4 

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 Requirements 
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. S2.6.12 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 t~atlhis is a representative value for the cladding 
temperature in a BWR operating under normal conditions. Furthermore, it is expected that 
the cladding temperature will not·significantly effect the resulting isotopic concentrations, 
since the composition 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. S2.6.12 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 
Section 7.2. 

4.3.4 The moderator density profile is unknown and is assumed to be an inverse exponential 
function with an entrance density of 0.862 glcm3 and plateau density of 0.240 glcm3· The 
basis for this assumption is that this is a representative function for the moderator d~nsity 
profile in a BWR operating under normal conditions. Additional supporting data for the 
moderator density profile is to be determined and will be included in revision(s) to this 
analysis. This assumption is used in Secti9n 7 .2. 

4.4 Codes and Standards 

There are no applicable codes or standards for this design analysis. 
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6. Use of Computer Software 

A. Reference 5.10 describes the SAS2H module of SCALE 4.3 that is used with the 
44GROUPNDF5 cross section library to calculate the isotopic concentrations for the 
specified burnup 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
SI series procedures. SCALE is obtained from the Software Configuration Managem_ent 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 Software 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 
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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 44GROUPNDF5 cross-section 
library. To properly model the neutron flux spectrum and the nuclide composition changes, it is 
necessary to define the compositions, temperatures, and geometry 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 44GROUPNDF5, abbreviated as 44GROUP. The 44GROUP cross section 
library is recommended by Oak Ridge National Laboratory. Since SAS2H is only to be us~d 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, w~ile 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 U02 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 235U is present in the fuel 
region. The density is approximated as the pellet immersion density. Also, since only the 235U 
enrichment is known, the enrichment of 234U and 236U are approximated by the following relationship 
with results for each rod type presented in Table 7-1: wt% 234U = 0.0046 * wt% 235U and wt% 236U 
= 0.0089 wt% 2350. 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 w-20 atomslbam·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 
expectation that the cladding temperature is closer to the moderator temperature than the fuel 
temperature. Furthermore, it is expected that the cladding temperature will not significantly effect 
the resulting isotopic concentrations. 
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Table 7-1 Enrichment of Fuel Rods 

Rod Type wt% 236U wt% 235U wt% 234U 

1 0.013 2.93 0.026 

2 0.009 1.94 0.017 

3 0.008 1.69 0.015 

4 0.006 1.33 0.011 

5 0.013 2.93 0.026 

6 0.013 2.93 0.026 

7 0.009 1.94 0.017 
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wt% 238U 

97.031 

98.034 

98.287 

98.663 

97.031 

97.031 

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/cm3 and 
plateau density of0.240 g/cm3

. Figure 7-1 shows a typical moderator density profile for a BWR . 
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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 w-s atomslbam·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 235U are averaged by the number of rods. The resulting weight percents 
are 3.4 wt% Gd and 2.732 wt% 235U; resulting in 0.024 wt% 234U, 0.013 wt% 236U and 97.231 wt% 
238U 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 Uranium Dioxide (MTU02), using 
the following equation: 

Where: 
Length= Length Required for an Assembly to Contain 1 MTU02 (em) 
POD= Fuel Pellet Diameter (em) 
PDen = Fuel Pellet Density (gUO/cm3

) 

NFR = Number of Fuel Rods 

Equation 7-1 

Since, measured isotopic concentrations are presented in grams of isotope per gram U02 and SCALE 
presents concentrations in grams of isotope per assembly, it is possible to alter the length so that the 
assembly contains 1 MTU02• 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 sections. The resulting calculated length for the Cooper assembly is 1719.74 em. . . 

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 change in nuclide cross sections with increasing 
bumup, 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 level of 5 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 an_d 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 resulting Path B model dimensions are presented 
in Table 7-3. 
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Where: 

(E_)(CUCMV) 
M X-----

x = Number of Unit Fuel Cells 

(FV)-(£)(MV) 
. M 

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 
CUCMV =Central Unit Cell Moderator Volume 
FV =Fuel Volume of Fuel Unit Cell 
MV =Moderator Volume of Fuel Unit Cell 
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Equation 7-2 

Equation 7-3 

Equation 7-4 

Equation 7-5 

Equation 7-6 

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: 

Equation 7-7 

Where: 
R4 = Radius of Moderator Surrounding Gd Rod 
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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. 

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

Equation 7-8 

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: 

Equation 7-9 

Where: 
R5 = Radius of Homogenized Fu~l 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: 

Where: 
~ = 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 channel volume and multiplying by the fraction 
of unit cells surrounding the Gd rod in the Path B model. The total channel volume of the assembly 
is calculated by the following equation: 



Waste Package Development Design Analysis 
Title: SAS2H Analysis of Radiochemical Assay Samples From Cooper BWR Reactor 
Document Identifier: B00000000-0 1717-0200-00145 REV 00 

Where: 
R7 = Radius of Channel 

(x +I) H *[4(CHOD-CHthicle) *(CHthick)] +Rf 
1t*NCe 

CHOD =Channel Outer Dimension 
CHthick = Channel Thickness 
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Equation 7-11 

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: 

Where: 
R8 = Radius of Moderator Between Assemblies 
W 'h =Wide-Wide Half Dimension 
N'h =Narrow-Narrow Half Dimension 

a e - cu a ton o T bl 7 2 Cal I t. ue mt e fF I U . C ll 

F/M CUCMV,cm2 FV, cm2 

0.5461 1.8908 1.1499 

Equation 7-12 

per me u mt e G 'd T be U . C II 

MV,cm2 
X 

1.8908 8.8 
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Table 7-3 Path B Model Dimensions 

Radius, em Composition 

R. 0.6050 Average Gd Rod 

R2 0.6210 Air 

RJ 0.7150 Cladding 

R4 1.0550 Moderator 
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R, 3.3028 Homogenized Fuel and Moderator 

~ 3.3179 Moderator 

R7 3.4223 Channel 

Rs 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/MTU02 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 bumup 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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a e - •PPfOXImate T bl 7 4 A dP ower £ s 1story or amples om 0 fr R d ADD2966 

Time Interval, days Specific Power, MW/MTU01 

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 13.919 24.278 24.917 

226 35 10.863 18.947 19.445 

39 7 11.941 20.827 21.375 

22 12 13.549 23.632 24.254 

108 19 12.716 22.179 22.762 

114 59 13.177 22.983 23.587 

Two 79 8 10.795 18.829 19.324 

64 5 11.941 20.827 21.375 ' 

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 11.276 11.573 

Seven 96 61 5.958 10.391 10.664' 

129 5 6.272 10.939 11.227 

57 See Table 5.567 9.709 9.965 
4-1 
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a e - Lpproxtma e T bl 7 5 A tdP ower tstory or H' f, s amp.es om 0 fr R d ADD2974 

Time Interval, days Specific Power, MW/MTU01 

Cycle Uptime Downtime Axial Level B Axial Level J Axial Level U 

One 19 8 8.763 14.357 . 15.246 
-

130 17 10.431 17.091 18.149 

41 10 13.097 21.459 22.788 

226 35 10.221 16.747 17.784 

39 7 11.235 18.409 19.549 . 
22 12 12.749 20.888 22.182 

108 19 11.965 19.603 20.817 

114 59 12.398 20.314 21.572 

Two 79 8 10.157 16.642 17.673 

64 5 11.235 18.409 19.549 

150 31 9.444 15.473 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 See Table 5.238 8.582 9.113 
4-1 

Light elements and their effective weight, in kg per assembly, are entered in data block 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. 
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7.6 Comparison of Calculated and Measured Concentrations 
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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 U02, while 
calculated concentrations presented in Table 7-6 have units of g of isotope per Metric Ton of U02• 

Therefore, the measured concentrations must be multiplied by 106 gUO/MTU02 to obtain similar 
units. 

Measured concentrations are presented in Table 4-8 with units of Curies per g U02• The activity of 
a particular isotope per gram uo2 is converted to grams of that isotope per gram uo2 using the half­
life and molar mass presented in Section 4.1 and the following equation: 

Where: 

(_jg_)=( XC; )(3.7x10
10

Bq)(.!_)(3.16xl0
7
s)( !mole )(Mass) 

gU02 gU02 Ci A lyr 6.02xl023atoms lmo/e 

Y =Measured Value Used in Comparison (g isotope/g U02) 

X= Measured Value from SAS2H (Ci isotope/g U02) 

A::; ln(2) (yr.1) 

T¥2 

Tv.= Half-life of Isotope (yr) 
Mass = Molar Mass of Isotope 

Equation 7-13 

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 
representing low and high bumups, ADD2966-B and ADD2974-B, are used to observe the changes 
in isotopic concentrations for both: 1) a 100 K increase in fuel temperature, and 2) a 10 percent 
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. The results are 
reported in Tables 7-8 and 7-9. 
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7.7 Results 
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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/MTU02) 

Sample ADD2966~B ADD2966-K ADD2966-T ADD2974-B ADD2974-J ADD2974-U 

Burnup, 18.96 33.07 33.94 17.84 29.23 31.04 
MWd/kgM 

99Tc 4.22E2 7.02E2 7.22E2 3.99E2 6.24E2 6.71E2 

l34u 1.67E2 1.39E2 1.38E2 1.70E2 1.44E2 1.45E2 

2Jsu 1.20E4 5.22E3 4.50E3 1.25E4 7.22E3 5.32E3 

236u 2.61E3 3.46E3 3.51E3 2.52E3 3.29E3 3.40E3 

l38u 8.42E5 8.34E5 8.34E5 8.43E5 8.35E5 8.37E5 

1l'Np 2.00E2 3.44E2 3.32E2 1.85E2 3.29E2 2.93E2 

2J8Pu 5.93El 1.60E2 1.54E2 5.15El 1.44E2 1.25E2 

2J9Pu 4.41E3 3.95E3 3.57E3 4.32E3 4.61E3 3.47E3 

:z.441Pu 1.30E3 2.10E3 2.08E3 1.21E3 1.98E3 1.92E3 

241Pu 4.28E2 6.87E2 6.44E2 3.93E2 6.93E2 5.82E2 

242Pu 1.22E2 4.60E2 4.91E2 1.05E2 3.42E2 3.98E2 

141Am 2.08E2. 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] 

Sample ADD2966-B ADD2966-K ADD2966-T ADD2974-B ADD2974-J ADD2974-U 

Burnup, 18.96 33.07 33.94 17.84 29.23 31.04 
MWdlkgM -

99Tc 14.18 15.44 15.37 9.53 7.19 13.65 

l34u -1.76 2.96 -4.17 -2.30 -1.37 -5.84 

nsu 0.76 -2.25 -6.83 -3.85 -6.96 -15.29 

l36u -0.76 -1.98 -3.04 1.61 -2.08 -2.30 

mu -0.20 -0.07 -0.61 -1.35 -1.65 -1.01 

n'Np 26.76 -4.72 -5.05 19.41 -1.51 -12.66 

l38Pu 10.84 -8.20 -9.73 -1.15 -12.20 -10.01 

mpu 17.98 10.37 7.01 6.51 1.86 -5.40 

l40Pu 6.56 -5.23 -5.02 2.20 -8.50 -7.78 

l41Pu 25.77 7.51 3.85 15.08 4.23 -5.20 

l42Pu 23.33 4.38 3.65 20.11 5.33 4.11 

141Am 37.39 19.25 15.55 25.61 15.38 2.37 
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Case Modeled Conditions Fuel 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 g/MTU 

~c 7.22E2 7.22E2 0.00 7.24E2 0.28 

l34u 1.38E2 1.38E2 0.00 1.38E2 0.00 

lJSU 4.50E3 4.54E3 0.89 4.31E3 -4.22 

lJ6u 3.51E3 3.50E3 -0.28 3.52E3 0.28 

238u 8.34E5 8.34E5 0.00 8.35E5 0.12 

lJ'Np 3.32E2 3.34E2 0.60 3.23E2 -2.71 

238Pu 1.54E2 1.55E2 0.65 1.48E2 -3.90 

lJ9Pu 3.57E3 3.61E3 1.12 3.42E3 -4.20 

248Pu 2.08E3 2.08E3 0.00 2.06E3 -0.96 

l4Ipu 6.44E2 6.50E2 0.93 6.21E2 -3.57 

l42pu 4.91E2 4.92E2 0.20 4.92E2 0.20 

141Am 2.83E2 2.86E2 1.06 2.71E2 -4.24 
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Case Modeled Conditions Fuel Temperature Moderator Density Increase of 50% 
Increase of 100 K 

Isotope Calculated Calculated %Change in Calculated %Change in 
Concentration, Concentration, Calculated Concentration, Calculated 

g/MTU g/MTU g/MTU 

99Tc 3.99E2 3.99E2 0.00 4.02E2 0.75 

2J4u 1.70E2 1.70E2 0.00 1.72E2 1.18 

mu 1.25E4 1.26E4 0.80 1.22E4 -2.40 

l36u 2.52E3 2.51E3 -0.40 2.51E3 -0.40 

mu 8.43E5 8.43E5 0.00 8.44E5 0.12 

237Np 1.85E2 1.86E2 0.54 1.69E2 -8.65 

l38Pu 5.15£1 5.17El 0.39 4.53E1 -12.04 

239pg 4.32E3 4.36E3 0.93 3.93E3 -9.03 

:z.40Pu 1.21E3 1.21E3 0.00 1.16E3 -4.13 

l41Pu 3.93E2 3.97E2 1.02 3.64E2 -7.38 

l4ZPu 1.05E2 l.05E2 0.00 1.03E2 -1.90 

141Am 1.92E2 1.94E2 1.04 1.77E2 -7.81 
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8. Conclusions 
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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 99-yc, 242Pu and 241Am while it tends to under-predict 238U. 

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 bumup, ADD2974-B, the isotopes 
of 235U, 237Np, 238Pu, 23'1>u, 241Pu and 241Am increase by 1.04% or less; 236U decreases by 0.4% and 
the remaining isotopes are unchanged. For the sample at relatively high bumup, ADD2966-T, the 
isotopes of 235U, 237Np, 238Pu, 23'1>u, 241Pu, 242Pu and 241Am all increase ·by 1.12% or less; 236U 
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 sensitivity 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 235U, 237Np, 238Pu, 239Pu, 240pu, 241Pu and 241 Am 
decrease between 2.4 to 12.04%, and the remaining isotopes change by less than 2%. For the s~ple 
at relatively high bumup, ADD2966-T, the isotopes of 235U, 237Np, 238Pu, 23'1>u, 241 Pu and 241 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 concerning control blade insertion, ~ould be expected to improve the accuracy of the 
calculated concentrations in relation to the corresponding 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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Attachment I includes ten pages and contains the input files used in the modeling of the Cooper 
samples. A description of the parameters contained within the input files is found in Sections 7.1 
through 7.5. -

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

• echo of the SAS2H input deck, 
• time/date stamp for when the SAS2H depletion calculation was performed, 
• the output extraction of information pertinent to the Radiochemical Assay evaluations 

from the final ORIGEN calculation of the SAS2H depletion calculation. 



Attachment 1: BBA000000-01717-0200-00145 REV 00 

coop2966b.input 
"'sas2h pann=skipshipdata 
~ooper BWR Sample ADD2966-B, Height 55.107 em from top, Aug 97 

' mixtures of fuel-pin-unit-cell: 

44group laiticecell 
uo2 I den .. l0.32 I 840 

92234 0.026 92235 2.93 92236 0.013 92238 97.031 end 
kr-83 I 0 1-20 840 end 
kr-85 I 0 1-20 840 end 
y-89 I 0 1-20 840 end 
sr-90 I 0 1-20 840 end 
zr-93 I 0 1-20 840 end 
zr-94 I 0 1-20 840 end 
zr-95 I 0 1-20 840 end 
nb-94 I 0 1-20 840 end 
mo-95 I 0 1-20 840 end 
tc-99 I 0 1-20 840 end 
ru-101 I 0 1-20 840 end 
ru-106 I 0 1-20 840 end 
rh-103 I 0 1-20 840 end 
rh-105 I 0 1-20 840 end 
pd-105 I 0 1-20 840 end 
pd-108 I 0 1-20 840 end 
ag-109 I 0 1-20 840 end 
sb-124 I 0 1-20 840 end 
xe-131 I 0 1-20 840 end 
xe-132 I 0 1-20 840 end 
xe-135 I 0 1-20 840 end 
xe-136 I 0 1-20 840 end 
cs-134 I 0 1-20 840 end 
cs-135 I 0 1-20 840 end 
cs-137 I 0 1-20 840 end 
ba-136 I 0 1-20 840 end 
la-139 I 0 1-20 840 end 
pr-141 I 0 1-20 840 end 
pr-143 I 0 1-20 840 end 
ce-I44 I 0 I-20 840 end 
nd-143 I 0 I-20 840 end 
nd-I45 I 0 1-20 840 end 
nd-147 I 0 I-20 840 end 
pm-I47 I 0 1-20 840 end 
pm-148 I 0 1-20 840 end 
sm-'!47 I 0 1-20 840 end 
sm-149 I 0 1-20 840 end 
sm-I50 I 0 I-20 840 end 
sm-151 I 0 1-20 840 end 
sm-152 I 0 1-20 840 end 
eu-153 I 0 1-20 840 end 
eu-154 I 0 1-20 840 end 
eu-155 I 0 1-20 840 end 
gd-155 I 0 1-20 840 end 

zirc2 2 I 620 end 

h2o 3 den=0.240 557 end 

n 4 0 5-5 557 end 

arbm-zirc4 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 

uo2 6 den=l0.32 I 840 
92234 0.024 92235 2.732 92236 0.013 92238 97.231 end 

:m'm-gdrod 10.32 2 0 I 0 8016 3 64000 2 6 0.034 840 end 

h2o 7 den=0.862 I 557 end 
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endcomp 
' 

fuel-pin-cell geometty: 

squarepitch 1.87 1.21 I 3 1.43 2 1.242 0 end 
' 

: assembly and cycle panuneters: 

npinlassm=49 fuelnght=l719.74 ncycles=l7 nliblcye=2 
printlevel=5 inplevel=2 numztotal=8 end 
6 0.60504 0.6210 2 0.7150 3 1.0550 500 3.3028 3 3.3179 5 
3.4223 7 3.7883 
power=9.313 b\1111=19 down=8 end 
power=ll.086 bum=l30 down=l7 end 
power=l3.919 bum=41 down=IO end 
power=I0.863 bum=226 down=35 end 
power=ll.941 bum=39 down=7 end 
power=l3.549 bum=22 down=l2 end 
power=l2.716 bum=l08 down=l9 end 
power=l3.177 bum=114 down=59 end 
power=10.795 bum=79 down=8 end 
power= I I. 941 bum=64 down=5 end 
power=10.037 bum=l50 down .. 31 end 
power=10.099 bum=l64 down=799 end 
power=6.234 bum=160 down=9 end 
power=6.465 bum=l48 down=48 end 
power=5.958 bum=96 down=61 end 
power=6.272 bum=l29 down=5 end 
power=5.567 bum=57 down=l954.09 end 
' 

end 



Attachment 1: BBA000000-01717-0200-00145 REV 00 

coop2966k.input 
=sas2h parm=slcipshipdata 
;ooper BWR Sample ADD2966-K, Height 218.869 em from top, Aug 97 

mixtures of fuel-pin-unit-cell: 

44group Jatticecell 
uo2 I den=10.32 I 840 

92234 0.026 92235 2.93 92236 0.013 92238 97.031 end 
kr-83 I 0 1-20 840 end 
kr-85 I 0 1-20 840 end 
y-89 I 0 1-20 840 end 
sr-90 I 0 1-20 840 end 
zr-93 I 0 1-20 840 end 
zr-94 I 0 1-20 840 end 
zr-95 I 0 1-20 840 end 
nb-94 I 0 1-20 840 end 
mo-95 I 0 1-20 840 end 
tc-99 I 0 1-20 840 end 
ru-101 I 0 1-20 840 end 
ru-106 I 0 1-20 840 end 
rh-103 I 0 1-20 840 end 
rh-105 I 0 1-20 840 end 
pd-105 I 0 1-20 840 end 
pd-108 I 0 1-20 840 end 
ag-109 I 0 1-20 840 end 
sb-124 I 0 1-20 840 end 
xe-131 I 0 1-20 840 end 
xe-132 I 0 1-20 840 end 
xe-135 I 0 1-20 840 end 
xe-136 I 0 1-20 840 end 
cs-134 I 0 1-20 840 end 
cs-135 I 0 1-20 840 end 
cs-137 I 0 1-20 840 end 
ba-136 I 0 1-20 840 end 
la-139 I 0 1-20 840 end 
pr-141 I 0 1-20 840 end 
pr-143 I 0 1-20 840 end 
ce-I44 I 0 I-20 840 end 
nd-I43 I 0 1-20 840 end 
nd-145 I 0 1-20 840 end 
nd-147 I 0 I-20840 end 
pm-147 I 0 1-20 840 end 
pm~l48 I 0 1-20 840 end 
sm-147 I 0 I-20 840 end 
sm-149 I 0 1-20 840 end 
sm-150 I 0 1-20 840 end 
sm-151 I 0 1-20 840 end 
sm-152 I 0 1-20 840 end 
eu-153 I 0 1-20 840 end 
eu-154 I 0 1-20 840 end 
eu-155 I 0 1-20 840 end 
gd-155 I 0 1-20 840 end 

zirc2 2 I 620 end 

h2o 3 den=0.478 557 end 

n 4 0 5-5 557 end 

arbm-zirc4 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 

uo2 6 den=I0.32 I 840 
92234 0.024 92235 2.732 92236 0.013 92238 97.231 end 

:v"m-gdrod 10.32 2 0 I 0 8016 3 64000 2 6 0.034 840 end 

h2o 7 den=0.862 I 557 end 
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endcomp . 

fuel-pin-cell geometry: 

squarepitch 1.87 1.21 1 3 1.43 2 1.242 0 end . 

: assembly and cycle parameters: 

npinlassm=49 fuelnght=l719.74 ncycles=17 nliblcyc=2 
printlevel=5 inpievel=2 nurnztotal=8 end 
6 0.6050 4 0.6210 2 0.7150 3 1.0550 500 3.3028 3 3.3179 5 
3.4223 7 3.7883 
power=l6.243 bum=l9 down=8 end 
power=l9.336 bum=130 down=l7 end 
power=24.278 bum=41 down=IO end 
power=l8.947 bum=226 down=35 end 
power=20.827 bum=39 down=7 end 
power=23.632 bum=22 down=l2 end 
power=22.1 79 burn= I Q8 down= 19 end 
power=22.983 bum=ll4 down=59 end 
power=l8.829 burn=79 down=8 end 
power=20.827 burn=64 down=5 end 
power=l7.506 bum= I 50 down=31 end 
power=l7.615 bum=164 down=799 end 
power=I0.874 burn=l60 down=9 end 
power=ll.276 bum=l48 down=48 end 
power=10.391 bum=96 down=61 end 
power=I0.939 bum=l29 down=5 end 
power=9.709 burn=57 down=l954.09 end 

end 



Attachment 1: BBA000000-01717-0200-00145 REV 00 Page 1-3 of 10 

coop2966t.input 
=sas2h parm=skipshipdata • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
~ooper BWR Sample ADD2966-T, Height 274.777 em from top, Aug 97 end comp 

mixtures of fuel-pin-unit-cell: 

44group latticecell 
uo2 I den=10.32 I 840 

92234 0.026 92235 2.93 92236 0.013 92238 97.031 end 
kr-83 I 0 1-20 840 end 
kr-85 I 0 1-20 840 end 
y-89 I 0 1-20 840 end 
sr-90 I 0 1-20 840 end 
zr-93 1 0 1-20 840 end 
zr-94 I 0 1-20 840 end 
zr-95 1 0 1-20 840 end 
nb-94 I 0 1-20 840 end 
mo-95 I 0 1-20 840 end 
tc-99 I 0 1-20 840 end 
ru-101 1 0 1-20 840 end 
ru-106 I 0 1-20 840 end 
rh-103 I 0 1-20 840 end 
rh-105 I 0 1-20 840 end 
pd-105 I 0 1-20 840 end 
pd-108 I 0 1-20 840 end 
ag-109 I 0 1-20 840 end 
sb-124 I 0 1-20 840 end 
xe-131 I 0 1-20 840 end 
xe-132 I 0 1-20 840 end 
xe-135 I 0 1-20 840 end 
xe-136 I 0 1-20 840 end 
cs-134 I 0 1-20 840 end 
cs-135 I 0 1-20 840 end 
cs-137 I 0 1-20 840 end 
ba-136 I 0 1-20 840 end 
la-139 I 0 1-20 840 end 
pr-141 I 0 1-20 840 end 
pr-143 I 0 1-20 840 end 
ce-144 I 0 1-20 840 end 
nd-143 I 0 1-20 840 end 
nd-145 I 0 1-20 840 end 
nd-147 I 0 1-20 840 end 
pm-147 I 0 1-20 840 end 
pm-148 I 0 1-20 840 end 
sm-147 1 0 1-20 840 end 
sm-149 I 0 1-20 840 end 
sm-150 I 0 1-20 840 end 
sm-151 I 0 1-20 840 end 
sm-152 I 0 1-20 840 end 
eu-153 I 0 1-20 840 end 
eu-154 I 0 1-20 840 end 
eu-155 I 0 1-20 840 end 
gd-155 I 0 1-20 840 end 

zirc2 2 I 620 end 

h2o 3 den=0.607 557 end 

n 4 0 5-5 557 end 

arbm-zirc4 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 

uo2 6 den=J0.32 I 840 
92234'0.024 92235 2.732 92236 0.013 92238 97.231 end 

;utm-gdrod 10.32 2 0 I 0 8016 3 64000 2 6 0.034 840 end 

h2o 7 den=0.862 I 557 end 

fuel-pin-cell geometry: 

squarepitch 1.87 1.21 I 3 1.43 2 1.242 0 end 

; assembly and cycle panuneters: 

npin/assm=49 fuelnght=l719.74 ncycles=l7 nliblcyc=2 
printlevel=5 inplevel=2 numztotal=8 end 
6 0.60504 0.6210 2 0.7150 3 1.0550 500 3.3028 3 3.3179 5 
3.4223 7 3.7883 
power=l6.671 bwn=l9 down=8 end 
power=19.845 bwn=l30 down=l7 end 
power=24.917 bwn=41 down=IO end 
power=l9.445 bwn=226 down=35 end 
power=21.375 bwn=39 down=7 end 
power=24.254 bwn=22 down=l2 end 
power=22.762 bwn=IO!! down=l9 end 
power=23.587 bwn=ll4 down=59 end 
power=l9.324 bwn=79 down=8 end 
power=21.375 bwn=64 down=5 end 
power=l7.966 bwn=l50 down=31 end 
power=l8.078 bwn=l64 down=799 end 
power= 11.160 bwn= 160 down=9 end 
power=II.573 bwn=l48 down=48 end 
power=I0.664 bwn=96 down=61 end 
power= 11.227 bwn= 129 down=5 end 
power=9.965 bwn=57 down=l954.09 end 

end 



Attachment 1: BBA000000-01717-0200-00145 REV 00 

coop297 4b.input 
=sas2h parm=slcipshipdata 
~ooper BWR Sample ADD2974-B, Height 55.723 em from top, Aug 97 

mixtures of fuel-pin-unit-cell: 

44group lanicecell 
uo2 I den=l0.32 I 840 

92234 0.026 92235 2.93 92236 0.013 92238 97.031 end 
kr-83 I 0 1-20 840 end 
kr-85 I 0 1-20 840 end 
y-89 I 0 1-20 840 end 
sr-90 I 0 1-20 840 end 
zr-93 I 0 1-20 840 end 
zr-94 I 0 1-20 840 end 
zr-95 I 0 1-20 840 end 
nb-94 I 0 1-20 840 end 
mo-95 I 0 1-20 840 end 
tc-99 I 0 1-20 840 end 
ru-101 I 0 1-20 840 end 
ru-106 I 0 1-20 840 end 
rh-103 I 0 1-20 840 end 
rh-105 I 0 1-20 840 end 
pd-105 I 0 1-20 840 end 
pd-108 I 0 1-20 840 end 
ag-109 I 0 1-20 840 end 
sb-124 I 0 1-20 840 end 
xe-131 I 0 1-20 840 end 
xe-132 I 0 1-20 840 end 
xe-135 I 0 1-20 840 end 
xe-136 I 0 1-20 840 end 
cs-134 I 0 1-20 840 end 
cs-135 I 0 1-20 840 end 
cs-137 I 0 1-20 840 end 
ba-136 I 0 1-20 840 end 
la-139 I 0 1-20 840 end 
pr-141 I 0 1-20 840 end 
pr-143 I 0 1-20 840 end 
ce-144 I 0 1-20 840 end 
nd-143 I 0 1-20 840 end 
nd-145 I 0 1-20 840 end 
nd-147 I 0 1-20 840 end 
pm-147 I 0 1-20 840 end 
pm-148 I 0 1-20 840 end 
sm-147 I 0 1:20 840 end 
sm-149 I 0 1-20 840 end 
sm-150 I 0 1-20 840 end 
sm-151 I 0 1-20 840 end 
sm-152 I 0 1-20 840 end 
eu-153 I 0 1-20 840 end 
eu-154 I 0 1-20 840 end 
eu-155 I 0 1-20 840 end 
gd-155 I 0 1-20 840 end 
' 
zirc2 2 I 620 end 

h2o 3 den=0.240 557 end 

n 4 0 5-5 557 end 

arbm-zirc4 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 

uo2 6 den=l0.32 I 840 
92234 0.024 92235 2.732 92236 0.013 92238 97.231 end 

;utm-gdrod 10.32 2 0 I 0 8016 3 64000 2 6 0.034 840 end 

h2o 7 den=0.862 I 557 end 
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:md comp 

fuel-pin-cell geometry: 

squarepitch 1.87 1.21 I 3 1.43 2 1.242 0 end 

' assembly and cycle parameters: 

npin/assm=49 fuelnght=l719.74 ncycles=l7 _nliblcyc=2 
printlevel=5 inplevel=2 numztota1=8 end 
6 0.6050 4 0.6210 2 0.7150 3 1.0550 500 3.3028 3 3.3179 5 
3.4223 7 3.7883 
power=8.763 bum=19 down=8 end 
power=I0.431 bum=130 down=l7 end 
power=13.097 bum=41 down=IO end 
power=l0.221 bum=226 down=35 end 
power=ll.235 bwn=39 down=7 end 
power=l2.749 bwn=22 down=l2 end 
power=ll.965 bwn=l08 down=l9 end 
power=l2.398 bwn=ll4 down=59 end 
power=IO.I57 bwn=79 down=8 end 
power= 11.235 bwn=64 down=5 end 
power=9.444 bwn=l50 down=31 end 
power=9.503 bwn=l64 down=799 end 
power=5.866 bwn=l60 down=9 end 
power=6.083 bwn=l48 down=48 end 
power=5.606 bum=96 down=61 end 
power=5.901 bum=l29 down=5 end 
power=5.238 bum=57 down=l954.09 end 

end 
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coop2974j.input 
=sas2h parm=skipshipdata - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

~ooper BWR Sample ADD2974-J, Height 115.042 em from top, Aug 97 ~nd comp 

mixtures of fuel-pin-unit-cell: 

44group latticecell 
uo2 I den=l0.32 1 840 

92234 0.026 92235 2.93 92236 0.013 92238 97.031 end 
kr-83 I 0 1-20 840 end 
kr-85 I 0 1-20 840 end 
y-89 I 0 1-20 840 end 
sr-90 I 0 1-20 840 end 
zr-93 I 0 1-20 840 end 
zr-94 I 0 1-20 840 end 
zr-95 I 0 I-20 840 end 
nb-94 I 0 1-20 840 end 
mo-95 I 0 1-20 840 end 
tc-99 I 0 I-20 840 end 
ru-101 I 0 1-20 840 end 
ru-I06 I 0 1-20 840 end 
rh-I03 I 0 I-20 840 end 
rh-I05 I 0 1-20 840 end 
pd-105 I 0 1-20 840 end 
pd-I08 I 0 1-20 840 end 
ag-109 I 0 1-20 840 end 
sb-124 I 0 1-20 840 end 
xe-131 I 0 1-20 840 end 
xe-132 I 0 1-20 840 end 
xe-135 I 0 1-20 840 end 
xe-136 I 0 1-20 840 end 
cs-134 I 0 1-20 840 end 
cs-135 I 0 1-20 840 end 
cs-137 I 0 1-20 840 end 
ba-136 I 0 1-20 840 end 
la-139 I 0 1-20 840 end 
pr-141 I 0 1-20 840 end 
pr-143 I 0 1-20 840 end 
ce-144 I 0 1-20 840 end 
nd-143 I 0 1-20 840 end 
nd-145 I 0 1-20 840 end 
nd-147 I 0 1-20 840 end 
pm-147 I 0 1-20 840 end 
pm-148 I 0 1-20 840 end 
sm-147 I 0 1-20 840 end 
sm-149 I 0 1-20 840 end 
sm-150 I 0 1-20 840 end 
sm-151 I 0 1-20 840 end 
sm-152 I 0 1-20 840 end 
eu-153 I 0 I-20 840 end 
eu-154 I 0 1-20 840 end 
eu-155 I 0 I-20 840 end 
gd-155 I 0 1-20 840 end 

zirc2 2 I 620 end 

h2o 3 den=0.306 557 end 

n 4 0 5-5 557 end 

arbm-zirc4 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 

uo2 6 den=10.32 I 840 
92234 0.024 92235 2.732 92236 0.013 92238 97.231 end 

:ut'm-gdrod 10.32 2 0 I 0 8016 3 64000 2 6 0.034 840 end 

h2o 7 den=0.862 I 557 end 

fuel-pin-cell geometry: 

squarepitcb 1.87 1.21 1 3 1.43 2 1.242 0 end . ' 

: assembly and cycle parameters: 

npinlassm=49 fuelnght=I7I9.74 ncycles;,l7 niibicyc=2 
printlevei=5 inpievj:I=2 numzt0011=8 end 
6 0.6050 4 0.62IO 2 0.7I50 3 1.0550 500 3.3028 3 3.3179 5 
3.4223 7 3.7883 
power=14.357 bum=19 down=8 end 
power=17.091 bum=130 down=l7 end 
power=21.459 bum=41 down=IO end 
power=l6.747 bum=226 down=35 end 
power=l8.409 bum=39 down=7 end 
power=20.888 bum=22 down=l2 end 
power=I9.603 bum=10.8 down=19 end 
power=20.3I4 bum=ll4 down=59 end 
power=16.642 bum=79 down=8 end 
power=l8.409 bum=64 down=5 end 
power=I5.473 bum=I50 down=31 end 
power=I5.570 bum=164 down=799 end 
power=9.611 bum=l60 down=9 end 
power=9.967 bum=I48 down=48 end 
power=9.I84 bum=96 down=61 end 
power=9.669 bum=l29 down=5 end 
power=8.582 bum=57 down=l954.09 end 

end 



Attachment 1: BBA000000-01717-0200-00145 REV 00 

coop297 4u.input 
=sas2h pann=skipshipdata 
~per BWR Sample ADD2974-U, Height291.087 em from top, Aug 97 

mixtures of fuel-pin-unit-cell: 

44group latticecell 
uo2 I den= I 0.32 I 840 

92234 0.026 92235 2.93 92236 0.013 92238 97.031 end 
kr-83 I 0 1-20 840 end 
kr-85 I 0 1-20 840 end 
y-89 I 0 1-20 840 end 
sr-90 I 0 1-20 840 end 
zr-93 I 0 1-20 840 end 
zr-94 I 0 1-20 840 end 
zr-95 I 0 1-20 840 end 
nb-94 I 0 1-20 840 end 
mo-95 I 0 1-20 840 end 
tc-99 I 0 1-20 840 end 
ru-101 I 0 1-20 840 end 
ru-106 I 0 1-20 840 end 
rh-103 I 0 1-20 840 end 
rh-105 I 0 1-20 840 end 
pd-105 I 0 1-20 840 end 
pd-108 I 0 1-20 840 end 
ag-109 I 0 1-20 840 end 
sb-124 I 0 1-20 840 end 
xe-131 I 0 1-20 840 end 
xe-132 I 0 1-20 840 end 
xe-135 I 0 1-20 840 end 
xe-136 I 0 1-20 840 end 
cs-134 I 0 1-20 840 end 
cs-135 I 0 1-20 840 end 
cs-137 I 0 1-20 840 end 
ba-136 I 0 1-20 840 end 
la-139 I 0 1-20 840 end 
pr-141 I 0 1-20 840 end 
pr-143 I 0 1-20 840 end 
ce-144 I 0 1-20 840 end 
nd-143 I 0 1-20 840 end 
nd-145 I 0 1-20 840 end 
nd-147 I 0 1-20 840 end 
pm-147 I 0 1-20 840 end 
pm-148 I 0 1-20 840 end 
sm-147 I 0 1-20 840 end 
sm-149 I 0 1-20 840 end 
sm-150 I 0 1-20 840 end 
sm-151 I 0 1-20 840 end 
sm-152 I 0 1-20 840 end 
eu-153 I 0 1-20 840 end 
eu-154 I 0 1-20 840 end 
eu-155 I 0 1-20 840 end 
gd-155 I 0 1-20 840 end 

zirc2 2 I 620 end 

h2o 3 den=0.652 557 end 

n 4 0 5-5 557 end 

arbm-zirc4 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 

uo2 6 den=I0.32 I 840 
92234 0.024 92235 2.732 92236 0.013 92238 97.231 end 

:ut'm-gdrod 10.32 2 0 I 0 8016 3 64000 2 6 0.034 840 end 

h2o 7 den=0.862 I 557 end 
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end comp . 

fuel-pin-cell geometry: 

squarepitch 1.87 1.21 I 3 1.43 2 1.242 0 end . 

: assembly and cycle parnmeters: 

npinlassm=49 fuelnght=1719.74 ncycles=l7 nliblcyc=2 
printlevel=5 inplevel=2 numztotal=8 end · 
6 0.60504 0.6210 2 0.7150 3 1.0550 500 3.3028 3 3.3179 5 
3.4223 7 3.7883 
power=l5.246 bwn=l9 down=8 end 
powel'=l8.149 bwn=130 down=17 end 
powe1'=22.788 bwn=41 down=IO end 
powe1'=17.784 bwn=226 down=35 end 
powe1'=19.549 bum=39 down=7 end 
powe1'=22.182 bum=22 down=12 end 
powe1'=20.817 burn=IQB down=l9 end 
powel'=21.572 burn= 114 d~wn=59 end 
powel'=l7.673 burn=79 down=& end 
powel'=l9.549 burn=64 down=5 end 
powel'=16.431 burn=150 down=31 end 
powe!'=16.534 bum=l64 down=799 end 
powel'=10.206 burn=160 down=9 end 
powe1'=10.584 bwn=148 down=48 end 
power=9.753 bwn=96 down=61 end 
powel'=10.268 burn=129 down=5 end 
power=9.113 burn=57 down=l954.09 end 

end 



Attachment 1: BBA000000-01717-0200-00145 REV 00 

2966tplus 1 OOdeg.input 
=sas2h parm=slcipshipdata 
~ooper BWR Sample ADD2966-T, Height 274.777 em from top, Aug 97 

: tOOK increase in fuel temperature 

' mixtures of fuel-pin-uniH:eU: . 
44group latticeceU 
uo2 I den= 10.32 I 940 

92234 0.026 92235 2.93 92236 0.013 92238 97.031 end 
kr-83 I 0 1-20 940 end 
kr-85 I 0 1-20 940 end 
y-89 I 0 1-20 940 end 
sr-90 I 0 1-20 940 end 
zr-93 I 0 1-20 940 end 
zr-94 I 0 1-20 940 end 
zr-95 I 0 1-20 940 end 
nb-94 I 0 1-20 940 end 
mo-95 I 0 1-20 940 end 
tc-99 I 0 1-20 940 end 
ru-101 I 0 1-20 940 end 
ru-106 I 0 1-20 940 end 
rh-103 I 0 1-20 940 end 
rh-105 I 0 1-20 940 end 
pd-105 I 0 1-20 940 end 
pd-108 I 0 1-20 940 end 
ag-109 I 0 1-20 940 end 
sb-124 I 0 1-20 940 end 
xe-131 I 0 1-20 940 end 
xe-132 I 0 1-20 940 end 
xe-135 I 0 1-20 940 end 
xe-136 I 0 1-20 940 end 
cs-134 I 0 1-20 940 end 
cs-135 I 0 1-20 940 end 
cs-137 I 0 1-20 940 end 
ba-136 I 0 1-20 940 end 
la-139 I 0 1-20 940 end 
pr-141 I 0 1-20 940 end 
pr-143 I 0 1-20 940 end 
ce-144 I 01-20940 end 
nd-143 I 0 1-20 940 end 
nd-145 I 0 1-20 940 end 
nd-147 I 0 1-20 940 end 
pm-147 I 0 1-20 940 end 
pm-148 I 0 1-20 940 end 
sm-147 I 0 1-20 940 end 
sm-149 I 0 1-20 940 end 
sm-150 I 0 1-20 940 end 
sm-151 I 01-20940 end 
sm-152 I 0 1-20 940 end 
eu-153 I 0 1-20 940 end 
eu-154 I 0 1-20 940 end 
eu-155 I 0 1-20 940 end 
gd-155 I 0 1-20 940 end 

zirc2 2 I 620 end 

h2o 3 den=0.607 I 557 end 

n 4 0 5-5 557 end 

arbm-zirc4 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 · 

uo2 6 den= I 0.32 I 940 
92234 0.024 92235 2.732 92236 0.013 92238 97.231 end 

:m'm-gdrod 10.32 2 0 I 0 8016 3 64000 2 6 0.034 940 end 

h2o 7 den=0.862 I 557 end 
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end comp . 

fuel-pin-cell geometry: 

squarepitch 1.87 1.21 I 3 1.43 2 1.242 0 end . 

: assembly and cycle parameters: 

npin/assm=49 fuelngbt=1719.74 ncycles=17 nliblcyc=2 
printlevel=5 inpleve1=2 numztotal=8 end 
6 0.6050 4 0.6210 2 0.7150 3 1.0550 500 3.3028 3 3.3179 5 
3.4223 7 3.7883 
power=16.671 bum=19 down=8 end 
power=19.845 bum=l30 down=17 end 
power=24.917 bum=41 down=IO end 
power=l9.445 burn=226 down=35 end 
power=21.375 bum=39 down=7 end 
power=24.2S4 bum=22 down=12 end 
power=22.762 bum=I08 down=19 end 
power=23.587 burn=l14 down=59 end 
power=19.324 bum=79 down=B end 
power=21.375 bum=64 down=S end 
power=17.966 bum=150 down=31 end 
power=18.078 bum=l64 down=799 end 
power=11.160 bum=l60 down=9 end 
power=l1.573 bum=148 down=48 end 
power=10.664 bum=96 down=61 end 
power= 11.227 burn= 129 down=S end 
power=9.965 bum=57 down=19S4.09 end 

end 



Attachment 1: BBA000000-01717-0200-00145 REV 00 

2966tplus 1 Oden.input 
=sas2h parm=skipshipdata 
~ooper BWR Sample ADD2966-T, Height 274.777 em from top, Aug 97 

: increase moderalor density by 10% 

' mixtures of fuel-pin-unit-cell: 

44group latticecell 
iao2 1 den=10.32 1 840 

92234 0.026 92235 2.93 92236 0.013 92238 97.031 end 
lcr-83 1 0 1-20 840 end 
lcr-85 1 0 1-20 840 end 
y-89 I 0 1-20 840 end 
sr-90 I 0 1-20 840 end 
zr-93 I 0 1-20 840 end 
zr-94 I 0 1-20 840 end 
zr-95 I 0 1-20 840 end 
nb-94 I 0 1-20 840 end 
mo-95 I 0 1-20 840 end 
tc-99 I 0 1-20 840 end 
ru-101 I 0 1-20 840 end 
ru-106 I 0 1-20 840 end 
rh-103 I 0 1-20 840 end 
rh-105 I 0 1-20 840 end 
pd-105 I 0 1-20 840 end 
pd-108 I 0 1-20 840 end 
ag-109 I 0 1-20 840 end 
sb-124 1 0 1-20 840 end 
xe-131 I 0 1-20 840 end 
xe-132 I 0 1-20 840 end 
xe-135 I 0 1-20 840 end 
xe-136 I 0 1-20 840 end 
cs-134 1 0 1-20 840 end 
cs-135 I 0 1-20 840 end 
cs-137 I 0 1-20 840 end 
ba-136 I 0 1-20 840 end 
la-139 I 0 1-20 840 end 
pr-141 I 0 1-20 840 end 
pr-143 I 0 1-20 840 end 
ce-144 I 0 1-20 840 end 

· nd-143 I 0 1-20 840 end 
nd-145 I 0 1-20 840 end 
nd-147 I 0 1-20 840 end 
pm-147 I 0 1-20 840 end 
pm-148 I 0 1-20 840 end 
sm-147 I 0 1-20 840 end 
sm-149 I 0 1-20 840 end 
sm-150 I 0 1-20 840 end 
sm-151 I 0 1-20 840 end 
sm-152 I 0 1-20 840 end 
eu-153 I 0 1-20 840 end 
eu-154 I 0 1-20 840 end 
eu-155 I 0 1-20 840 end 
gd-155 I 0 1-20 840 end 

z.irc2 2 I 620 end 

h2o 3 den=0.668 557 end 

n 4 0 5-5 557 end 

arbm-z.irc4 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 

uo2 6 den=l0.32 I 840 
92234 0.024 92235 2.732 92236 0.013 92238 97.231 end 

;unm-gdrod 10.32 2 0 I 0 8016 3 64000 2 6 0.034 840 end 

h2o 7 den=0.862 I 557 end 
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end comp 
' 

fuel-pin-cell geometry: 

squarepitch 1.87 1.21 I 3 1.43 2 1.242 0 end 
' . 

: assembly and cycle parameters: 

npinlassm=49 fuelnght=l719.74 ncycles=l7 nliblcyc=2· 
printlevel=5 inplevel=2 numztotal=8 end 
6 0.6050 4 0.6210 2 0.7150 3 1.0550 500 3.3028 3 3.3179 5 
3.4223 7 3.7883 
power=16.671 bum=19 down=8 end 
power=l9.845 bum=l30 down=l7 end 
power=24.917 bum=41 down=IO end 
power=19.445 bum=226 down=35 end 
power=21.375 bum=39 down=7 end 
power=24.254 bum=22 down=l2 end 
power=22.762 bum=108 down=19 end 
power=23.587 bum=114 down=59 end 
power=19.324 bum=79 down=8 end 
power=21.375 bum=64 down=5 end 
power=I7.966 bum=150 down=31 end 
power=l8.078 bum=164 down=799 end 
power= 11.160 bum= 160 down=9 end 
power= 11.573 bum= 148 down=48 end 
power=I0.664 bum=96 down=61 end 
power= 11.227 bum= 129 down=5 end 
power=9.965 bum=57 down=1954.09 end 

end 



Attachment 1: BBA000000-01717-0200-00145 REV 00 

297 4bplus 1 OOdeg.input 
=sas2h parm=skipshipdata 
~ooper BWR Sample ADD2974-B, Height 55.723 em from top, Aug 97 

' increase fuel temperature I 00 K 

' mixtures of fuel-pin-unit-cell: 

44group lanicecell 
uo2 I den=I0.32 I 940 

92234 0.026 92235 2.93 92236 0.013 92238 97.031 end 
kr-83 I 0 I-20 940 end 
kr-85 I 0 1-20 940 end 
y-89 I 0 1-20 940 end 
sr-90 I 0 1-20 940 end 
zr-93 I 0 1-20 940 end 
zr-94 I 0 1-20 940 end 
zr-95 I 0 1-20 940 end 
nb-94 I 0 1-20 940 end 
mo-95 I 0 1-20 940 end 
tc-99 I 0 1-20 940 end 
ru-101 I 0 1-20 940 end 
ru-106 I 0 1-20 940 end 
rh-103 I 0 1-20 940 end 
rh-105 I 0 1-20 940 end 
pd-105 I 0 1-20 940 end 
pd-108 I 0 1-20 940 end 
ag-109 I 0 1-20 940 end 
sb-124 I 0 1-20 940 end 
xe-131 I 01-20940 end 
xe-132 I 0 1-20 940 end 
xe-135 I 0 1-20 940 end 
xe-136 I 0 1-20 940 end 
cs-134 I 0 1-20 940 end 
cs-135 I 0 1-20 940 end 
cs-137 I 0 1-20 940 end 
ba-1361 01-20940 end 
la-139 I 0 1-20 940 end 
pr-141 I 0 1-20 940 end 
pr-143 I 0 1-20 940 end 
ce-144 I 0 1-20 940 end 
nd-143 I 0 1-20 940 end 
nd-145 I 0 1-20 940 end 
nd-147 I 01-20940 end 
pm-147 I 0 1-20 940 end 
pm-148 1.0 1-20 940 end 
sm-147 I 0 1-20 940 end 
sm-149 I 0 1-20 940 end 
sm-150 I 0 1-20 940 end 
sm-151 I 0 1-20 940 end 
sm-152 I 0 1-20 940 end 
eu-153 I 0 1-20 940 end 
eu-154 I 0 1-20 940 end 
eu-155 I 0 1-20 940 end 
gd-155 I 0 1-20 940 end 

zirc2 2 I 620 end 

h2o 3 den=0.240 557 end 

n 4 0 5-5 557 end 

arbm-zirc4 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 

uo2 6 den=I0.32 I 940 
92234 0.024 92235 2.732 92236 O.OI3 92238 97.231 end 

arbm-gdrod 10.32 2 0 I 0 8016 3 64000 2 6 0.034 940 end 

h2o 7 den=0.862 I 557 end 
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~nd comp 

fuel-pin-cell geometry: 

squarepitch 1.87 1.21 I 3 1.43 2 1.242 0 end 

' assembly and cycle parameters: 

npinlassm=49 fuelnght=1719.74 ncycles=17 nliblcyc=2 
printlevel=5 inpleve1=2 numztotal=8 end 
6 0.6050 4 0.6210 2 0.7150 3 1.0550 500 3.3028 3 3.3179 5 
3.4223 7 3.7883 
power=8.763 bum=19 down=8 end 
power=l0.431 burn=l30 down=l7 end 
power=l3.097 bum=41 down=lO end 
power=I0.221 bum=226 down=35 end 
power=ll.235 bum=39 down=7 end 
power=l2.749 bum=22 down=l2 end 
power=ll.965 bum=l08 down=19 end 
power=l2.398 bum=ll4 down=59 end 
power=IO.l57 bum=79 down=8 end 
power=ll.235 bum=64 down=S end 
power=9.444 bum=l50 down=31 end 
power=9.503 bum=l64 down=799 end 
power=5.866 bum=l60 down=9 end 
power=6.083 burn=l48 down=48 end 
power=5.606 bum=% down=61 end 
power=5.901 burn=l29 down=5 end 
power=5.238 bum=57 down=l954.09 end 

end 



Attachment 1: BBA000000-01717-0200-00145 REV 00 

297 4bplus50den.input 
=sas2h pann=skipshipdata 
~ooper BWR Sample ADD2974-B, Height 55.723 em from top, Aug 97 

: increase moderator density by 50% 

' mixtures of fuel-pin-unit-cell: 

44group lanicecell 
uo2 I den=10.32 I 840 

92234 0.026 92235 2.93 92236 0.013 92238 97.031 end 
kr-83 I 0 1-20 840 end 
kr-85 I 0 1-20 840 end 
y-89 I 0 1-20 840 end 
sr-90 I 0 1-20 840 end 
zr-93 I 0 1-20 840 end 
zr-94 I 0 1-20 840 end 
zr-95 I 0 1-20 840 end 
nb-94 I 0 1-20 840 end 
mo-95 I 0 1-20 840 end 
tc-99 I 0 1-20 840 end 
ru-101 I 0 1-20 840 end 
ru-106 I 0 1-20 840 end 
rh-103 I 0 1-20 840 end 
rh-105 I 0 1-20 840 end 
pd-105 I 0 1-20 840 end 
pd-108 I 0 1-20 840 end 
ag-109 I 0 1-20 840 end 
sb-124 I 0 1-20 840 end 
xe-131 I 0 1-20 840 end 
xe-132 I 0 1-20 840 end 
xe-135 I 0 1-20 840 end 
xe-136 I 0 1-20 840 end 
cs-134 I 0 1-20 840 end 
cs-135 I 0 1-20 840 end 
cs-137 I 0 1-20 840 end 
ba-1361 01-20840 end 
la-139 I 0 1-20 840 end 
pr-141 I 0 1-20 840 end 
pr-143 I 0 1-20 840 end 
ce-144 I 0 1-20 840 end 
nd-143 I 0 1-20 840 end 
nd-145 I 0 1-20 840 end 
nd-147 I 0 1-20 840 end 
pm-147 I 0 1-20 840 end 
pm-148 I 0 1-20 840 end 
sm-I47 I 0 I~20 840 end 
sm-149 I 0 1-20 840 end 
sm-I50 I 0 1-20 840 end 
sm-15I I 0 I-20 840 end 
sm-152 I 0 1-20 840 end 
eu-153 I 0 1-20 840 end 
eu-I54 I 0 I-20 840 end 
eu-I55 I 0 1-20 840 end 
gd-I55 I 0 1-20 840 end 

zirc2 2 I 620 end 

h2o 3 den=0.36 I 557 end 

n 4 0 5-5 557 end 

arbm-zirc4 6.56 50 0 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40 
40000 98.18 5 1.0 5.57 end 

uo2 6 den=l0.32 I 840 
92234 0.024 92235 2.732 92236 0.013 92238 97.231 end 

;ut'm-gdrod 10.32 2 0 I 0 8016 3 64000 2 6 0.034 840 end 

h2o 7 den=0.862 I 557 end 
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end comp 
' 

fuel-pin-cell geometry: 

squarepitch 1.87 1.21 1 3 1.43 2 1.242 0 end . 

: assembly and cycle parameters: 

npin/assm=49 fuelnght=l719.74 ncycles=17 .nliblcyc=2 
printlevel=5 inplevel=2 numztotal=8 end 
60.60504 0.6210 2 0.7150 3 1.0550 500 J:3028 3 3.3179 5 
3.4223 7 3.7883 
power=8.763 bum=l9 down=8 end 
power=10.431 bum=130 down=l7 end 
power=13.097 bum=41 down=10 end 
power=I0.221 bum=226 down=35 end 
power= 11.235 bum=39 down= 7 end 
power=12.749 bum=22 down=l2 end 
power=11.965 bum=I08 down=l9 end 
power=l2.398 bum=ll4 down=59 end 
power=IO.l57 bum=79 down=8 end 
power= 11.235 bum=64 down=S end 
power=9.444 bum=l50 down=31 end 
power=9.503 bum=l64 down=799 end 
power=5.866 bum=l60 down=9 end 
power=6.083 bum=l48 down=48 end 
power=5.606 bum=96 down=61 end 
power=5.901 bum=129 down=5 end 
power=5.238 bum=57 down=l954.09 end . 

end 



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

coop2966b.sum 
o••••••••••••••••••••·~••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

SCALE4. 3 Bulletin Board 

welcome to SCALB-4.3 . 

.......... ..................................................................... . 
primary ~le access and input record ( scale driver - 95/03/29 - 09:06:37 

.odule sas2h will be called 
:ooper BWR S~le ADD2966-B, Height 55.107 em from top, Aug 97 

mixtures of fuel-pin-unit-cell: 

44group latticecell 
uo2 1 den~1o. 32 1 840 

92234 0. 026 92235 2. 93 92236 0. 013 92238 97.031 end 
kr-83 1 0 1-20 840 end 
kr-85 1 0 1-20 840 end 
y-89 1 0 1-20 840 end 
sr-90 1 0 1-20 840 end 
zr-93 1 0 1-20 840 end 
zr-94 1 0 1-20 840 end 
zr-95 1 0 1-20 840 end 
nb-94 1 0 1-20 840 end 
mo-95 1 0 1-20 840 end 
tc-99 1 0 1-20 840 end . 
ru-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 1 0 1-20 840 end 
pd-108 1 0 1-20 840 end 
ag-109 1 0 1-20 840 end 
sb-124 1 0 1-20 840 end 
xe-131 1 0 1-20 840 end 
xe-132 1 0 1-20 840 end 
xe-135 1 0 1-20 840 end 
xe-13 6 1 0 1-20 840 end 
cs-134 1 0 1-20 840 end 
cs-135 1 0 1-20 840 end 
cs-137 1 0 1-20 840 end 
ba-136 1 0 1-20 840 end 
1a-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 1 0 1-20 840 end 
nd-145 1 0 1-20 840 end 
nd-147 1 0 1-20 840 end 
pm-H7 1 o 1-20 840 end 
pm-148 1 o 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-152 1 0 1-20 840 end 
eu-153 1 0 1-20 840 end 
eu-154 1 0 1-20 840 end 
eu-155 1 0 1-20 840 end 
qd-155 1 0 1-20 840 end 

zirc2 620 end 

h2o den•0.240 557 end 

n 4 0 5-5 557 end 

arbm-zirc4 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 

uo2 6 den=10.32 1 840 
92234 0. 024 92235 2. 732 9223 6 0. 013 92238 97.231 end 

arbm-gdrod 10.32 2 0 1 0 8016 3 64000 2 6 0. 034 840 end 

h2o 7 den=0.862 557 end 

end comp 

fuel-pin-cell geometry: 

squarepitch 1.87 1.21 1 1.43 2 1.242 end 

assembly and cycle parameters: 

npin/assm•49 fuelnght•1719.74 ncycles=17 nlib/cyc•2 
printlevel•S inplevel•2 ~~otal•8 end 
6 0.6050 4 0.6210 2 0.7150 3 1.0550 500 3.3028 3 3.3179 5 3.4223 7 3.7883 
powerz9.313 burnsl9 down•B end 
power•11.086 burn•130 down=l7 end 
power=13.919 burn•4l down•10 end 
power•l0.863 burn•226 down•35 end 
power•11.941 burn•39 down•7 end 
power•l3. 549 burn•22 down•l2 end 
power•12. 716 burn=-108 downsl9 end 
power•l3 .177 burn•l14 down• 59 end 
power•l0.795 burn•79 down•8 end 
power•ll.941 burn•64 down•S end 
power•lO. 037 burn•l50 do-..n•Jl end 
power•10.099 burn•l64 dovn•799 end 
power~6.234 burn•160 down•9 end 
power•6.465 burn•148 down•48 end 
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11 eeeeeeeeeeeee 
11 eeeeeeeeeeeee 
11 ee 
11 ee 
11 ee 
11 eeeeeeeee 
11 eeeeeeeee 
11 ee 
11 ee 
11 ee 
1111111111111 eeeeeeeeeeeee 
1111111111111 eeeeeeeeeeeee 

...................... " ................................... " ...................... "* *" * * * * * .... . 

.. .. .. .. * * * * .... * * * * ............... """"" ............................................. " •••••••••••• ....................................................................................... 
pr~ram verification information 

code aystem: scale version: '. 3 

............... """"""" *" * * * * *""" •• * •••••••••••••••••••••••••••••••••••••••••••••• * •• ..................................................................................... 
program: sas2 

creation date: 0310?197 

library: /optlneut1Sca1e4.31bin 

this is not a scale configuration controlled code 

jobname: nichol 

date of execution: 08114/97 

time of execution: 18:13:04 

................................................................................. ················································································ ................................................................................... 

nuclide concentrations, grams: 

7777777777777 
777777777777 
77 77 

77 
77 

77 
77 

77 
77 

77 
77 
77 

33333333333 
3333333333333 
33 33 

33 
33 

333 
333 

33 
33 

33 33 
3333333333333 

33333333333 
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initial 11!-18 d 
baais •ainqle reactor assembly 

gd155 4 .391!+02 4.391!+02 
total 1.971!+04 1.971!+04 

0 nuclide concentrationa, gr~ 

initial 11!-18 d 
basi• •single reactor aa•embly 

u2H 2.291!+02 2.UB+02 
u235 2.581!+04 2.581!+04 
u236 1.151!+02 1.151!+02 
u238 8.551!+05 8. 551!+05 

total 8. 811!+05 8.811!+05 
0 baaia • 
0 initial 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 
0 initial 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 
0 nuclide concentrations, grams 

initial 325.7 d 651.4 d 
~is •single reactor assembly 

977.0 d 1302.7 d 1628.4 d 1954.1 d 
...usp 1.571!-06 1. 571!-06 1. 571!-06 l. 571!-06 l. 571!-06 1.57!-06 1.57!-06 
...U52 1. 331!-05 1.341!-05 1.34£-05 1. 351!-05 l. 3 51!-05 1. 361!-05 1. 361!-05 
eu15J 6. 921!-01 7.521!-01 7.761!-01 7.851!-01 7. 891!-01 7. 901!-01 7. 91B-01 

nuclide concentrations, grams 

initial 325.7 d 651.4 d 
basis •ainqle reactor assembly 

977.0 d 1302.7 d 1628.4 d 1954.1 d 
qd155 3. 491!-01 3.521!-01 3.541!-01 3. 561!-01 3. 571!-01 3. 591!-01 3.601!-01 

total 1. 971!+04 1. 971!+04 1. 971!+04 1. 971!+04 1. 971!+04 1. 971!+04 1.971!+04 
nuclide concentrations, grams 

initial 325.7 d 651.4 d 
basis •single reactor assembly 

977.0 d 1302.7 d 1628.4 d 1954 .1 d 
u233 1. 441!-03 1.511!-03 1. 571!-03 1. 631!-03 1.701!-03 1.761!-03 1. 821!-03 
u234 1. 641!+02 1. 651!+02 1. 651!+02 1. 651!+02 1.661!+02 1. 661!+02 1. 671!+02 
u235 1.201!+04 1.201!+04 1. 201!+04 1.201!+04 1.201!+04 1.201!+04 1. 201!+04 
u236 2. 611!+03 2.611!+03 2. 611!+03 2.611!+03 2.611!+03 2. 611!+03 2.611!+03 
u238 8.421!+05 8. 421!+05 8. 421!+05 8. 421!+05 8.421!+05 8.421!+05 8.421!+05 

np237 1. 981!+02 1. 991!+02 1. 991!+02 1. 991!+02 1.99!+02 2.001!+02 2.001!+02 
pu236 1.101!-04 8. 911!-05 7.201!-05 5. 821!-05 4.701!-05 3.801!-05 3.071!-05 
pu238 5.581!+01 5.991!+01 6.061!+01 6.041!+01 6. 011!+01 5.971!+01 5.931!+01 
pu238 5.581!+01 5.991!+01 6. 061!+01 6.041!+01 6. 011!+01 5.971!+01 5.931!+01 
pu239 4.401!+03 '.411!+03 4.411!+03 4 .411!+03 4.411!+03 4.411!+03 '.411!+03 
pu240 1. 301!+03 1.301!+03 1. 301!+03 1.301!+03 1. 301!+03 l. 301!+03 1. 301!+03 
pu241 5.551!+02 5.311!+02 5.091!+02 '. 881!+02 4.671!+02 4. 471!+02 '. 281!+02 
pu242 l. 221!+02 1.221!+02 1.221!+02 1.221!+02 1.221!+02 1. 221!+02 1. 221!+02 
am241 8.301!+01 1.061!+02 1.281!+02 1. 501!+02 1.701!+02 1. 891!+02 2.081!+02 
am242m 1.631!+00 1. 621!+00 1.621!+00 1.611!+00 1. 601!+00 1.601!+00 1.591!+00 
am243 1. 811!+01 1. 811!+01 1.811!+01 1. 811!+01 1. 811!+01 1. 811!+01 1. 801!+01 

total 8.641!+05 8. 64!+05 8.641!+05 8.641!+05 8 .641!+05 8.641!+05 8. 641!+05 
0 element concentrations, grams 
0 nuclide concentrations, grams 

initial 325.7 d 651.4 d 
basis •single reactor aasembly 

977.0 d 1302.7 d 1628.4 d 1954.1 d 
1110 95 3.861!+02 4. 021!+02 4. 031!+02 4. 031!+02 4.031!+02 4. 031!+02 4.031!+02 
tc 99 4.221!+02 4. 221!+02 4. 221!+02 4. 221!+02 4. 221!+02 4.221!+02 4. 221!+02 

0 nuclide concentrations, grams 

initial 325.7 d 651.4 d 
basis •single reactor assembly 

977.0 d 1302.7 d 1628.4 d 1954.1 d 
ru101 3.911!+02 3.911!+02 3.911!+02 3. 911!+02 3.911!+02 3.911!+02 3 .911!+02 
rhl03 2. 501!+02 2.571!+02 2.571!+02 2. 571!+02 2. 571!+02 2.571!+02 2.571!+02 
aq109 3.791!+01 3.791!+01 3.791!+01 3.791!+01 3. 791!+01 3.791!+01 3.791!+01 

0 nuclide concentrations, grams 

initial 325.7 d 651.4 d 
basis •ainqle reactor assembly 

977.0 d 1302.7 d 1628.4 d 1954.1 d 
ndl43 4.801!+02 4. 831!+02 4. 831!+02 4.831!+02 4. 831!+02 4. 831!+02 4.831!+02 
ndl45 3. 651!+02 3. 651!+02 3.651!+02 3.651!+02 3.651!+02 ·3. 65£+02 3.651!+02 
sml47 1. 091!+02 1.221!+02 1. 321!+02 1.401!+02 1. 471!+02 1. 521!+02 1. 561!+02 
sm149 1. 591!+00 1.751!+00 1.751!+00 1.751!+00 1. 751!+00 1.751!+00 1.75!+00 
smlSO 1. 321!+02 1. 321!+02 1. 321!+02 1.321!+02 1.321!+02 1. 321!+02 1. 321!+02 
sml51 1. 03£+01 1.031!+01 1.021!+01 1. 011!+01 1. 011!+01 1.001!+01 9. 941!+00 
eu151 8 .OU-02 1. 511!-01 2.221!-01 2.92£-01 3. 6ll!-01 4. 301!-01 4.991!-01 
sml52 6.861!+01 6. 86E+IH 6. 871!+01 6.871!+01 6. 871!+01 6.871!+01 6. 871!+01 
eu153 4.9ll!+01 4. 921!+01 4. 921!+01 4.92!+01 4.921!+01 4. 921!+01 4.921!+01 

nuclide concentrations, gramB 

initial 325.7 d 651.4 d 
basis •sinqle rea~tor assembly 

977.0 d 1302.7 d 1628.4 d 1954.1 d 
gdl55 8.351!-02 3 .121!-01 5 .121!-01 6. 881!-01 8. UE-01 9.761!-01 1.091!+00 

total 1.721!+04 1. 721!+04 1. 72!+04 1. 721!+04 1. 721!+04 1.72!+04 1. 72!+04 
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coop2966k.sum 
o••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• . 

SCAL£4.3 Bulletin Board 

Welcome to SCALE-4. 3 . 

........ .... ···~····································~~~·························· primary module access and input record I acale driver - 95/03/29 - 09:06:37 
module sas2h will be called 

Cooper BWR Sample ADD2966-K, Height 218.869 em from top, Aug 97 

mixtures of fuel-pin-unit_-cell; 

.t4qroup latticecell 
uo2 1 den•10.32 1 8410 

92234 0.026 92235 2.93 92236 0.013 92238 97.031 end 
kr-83 1 0 1-20 840 end 
kr-85 1 0 1-20 840 end 
y-89 1 o 1-20 840 end 
ar-90 1 0 1-20 840 end 
zr-93 1 0 1-20 840 end 
zr-94 1 0 1-20 840 end 
zr-95 1 0 1-20 840 end 
nb-94 1 0 1-20 840 end 
mo-95 1 0 1-20 840 end 
tc-99 1 0 1-20 840 end 
ru-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 1 0 1-20 840 end 
pd-108 1 0 1-20 840 end 
ag-109 1 0 1-20 840 end 
sb-124 1 0 1-20 840 end 
xe-131 1 0 1-20 840 end 
xe-132 1 0 1-20 840 end 
xe-135 1 0 1-20 840 end 
xe-136 1 0 1-20 840 end 
cs-134 1 0 1-20 840 end 
cs-135 1 0 1-20 840 end 
ca-137 1 0 1-20 840 end 
ba-136 1 0 1-20 840 el.d 
la-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 1 0 1-20 840 end 
nd-145 1 0 1-20 840 end 
nd-147 1 0 1-20 840 end 
pm-147 1 0 1-20 840 end 
pm-148 1 0 1-20 840 end 
srn-147 1 0 1-20 840 end 
srn-149 1 0 1-20 840 end 
srn-150 1 0 1-20 840 end 
arn-151 1 0 1-20 840 end 
sm-152 1 0 1-20 840 end 
eu-153 1 0 1-20 840 end 
eu-154 1 0 1-20 840 end 
eu-155 1 0 1-20 840 end 
gd-155 1 0 1-20 840 end 

zirc2 620 end 

h2o den•0.478 557 end 

4 0 5-5 557 end 

arlxn-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 6 den•l0.32 1 840 
92234 0.024 92235 2.732 92236 0.013 92238 97.231 end 

arbm-gdrod 10.32 2 0 1 ~ 8016 3 64000 2 6 0.034 840 end 

h2o 7 den•0.862 557 end 

end co~ 

fuel-pin-cell geometry: 

squarepitch 1. 87 1 . 21 1 1.43 1.242 end 

assembly and cycle parameter&: 

npin/assm•49 fuelnght•l719.74 ncyclea•l7 nlib/cyc•2 
printlevel•5 inpl~el•2 n~total•B end 
6 0.6050 4 0.6210 2 0.7150 3 1.0550 500 3.3028 3 3.3179 5 3.4223 7 3.7883 
power•l6. 243 burn•l9 
power•l9.336 burn•l30 
power•24. 278 burn•4l 
power•l8. 947 burn•226 
power•20.827 burn•39 
power•23.632 burn•22 
power•22.179 burn•l08 
power•22. 983 burn•ll4 
power•l8.829 burn•79 
power•20.827 burn•64 
power•l7.506 burn•l50 
power•l7.615 burn•l64 
power•l0.874 burn•l60 
power•ll. 276 barn•l48 

down•8 
down•l7 
down•lO 
down•3S 
down•? 
down•l2 
down•l9 
down•S9 
down•8 
down•5 
down•Jl 
down•799 
down•9 
down•48 

end 
~end 

end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 

Page ll-4 of 30 
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0 

0 

1 
0' 
0' 
0' 
0 

power•10.391 burn•96 
power•10. 939 burn•129 
power•9. 709 bum• 57 

down•6l end 
down•5 end 
down•l954. 09 end 

asssssss.sss 
aaassssssssss 
as •• •• .. 
BSSB!IBSSSSSS 
ssssssssssss 

as 
as 

•• •• 
BSSSSSSSSSSSS 
sssssssssss 

nn nn 
nnn nn 
nnnn nn 
nn nn nn 
nn nn nn 
nn nn nn 
nn nn nn 
nn nn nn 
nn nn nn 
nn nnnn 
nn nnn 
nn nn 

0000000 
000000000 

00 00 
00 00 
DO 00 
00 00 
00 00 
00 00 
00 00 

00 00 
000000000 

0000000 

11 
111 

1111 
11 
11 
11 
11 
11 
11 
11 

11111111 
11111111 

aaaaaaaaa BSSSSSSIISSII 22222222222 hh hh 
aaaaaaaaaaa ••••••••••••• 2222222222222 hh hh 

aa •• •• •• 22 22 hh hh 
a a •• •• 22 hh hh 
aa •• •• 22 hh hh 
aaaaaaaaaaaaa ssssssssssss 22 hhhhhhhhhhhhh 
aaaaaaaaaaaaa ssssssssssss 22 hhhhhhhhhhhhh 
aa •• •• 22 hh hh .. .. •• 22 hh hh 
a a •• •• • • 22 hh hh 
•• aa ••••••••••••• 2222222222222 hh hh 
aa aa 88BSSSBBSS8 2222222222222 hh hh 

iiiiiiiiiiii ccccccccccc hh hh oooo6oooooo 11 
iiiiiiiiiiii ccccccccccccc hh hh 0000000000000 11 

ii cc cc hh hh 00 00 ll 
ii cc hh hh 00 00 ll 
ii cc hh hh 00 00 ll 
ii cc hhhhhhhhhhhhh 00 00 ll 
ii cc hhhhhhhhhhhhh 00 00 ll 
ii cc hh hh 00 00 ll 
ii cc hh hh 00 00 ll 
ii cc cc hh hh 00 00 11 

iiiiiiiiiiii ccccccccccccc hh hh 0000000000000 1111111111111 
iiiiiiiiiiii ccccccccccc hh hh 00000000000 1111111111111 

88888888888 II 11 44 II 99999999999 
8888888888888 II 111 .. , II 9999999999999 
88 88 II 1111 .... II 99 99 
88 88 II 11 .. '' II 99 99 
88 88 II 11 .. .. II .99 99 

88888888888 II 11 .. .. II 9999999999999 
88888888888 II 11 .. .. II 999999999999 

88 88 II 11 ............ II 99 
88 88 II 11 UU44444UU II 99 
88 88 II 11 .. II 99 
8888888888888 II 11111111 " II 9999999999999 

88888888888 II 11111111 .. II 999999999999 

88888888888 5555555555555 99999999999 33333333333 
8888888888888 5555555555555 9999999999999 3333333333333 
88 88 55 99 99 33 33 
88 88 55 99 99 33 
88 88 55 99 99 33 

88888888888 555555555555 9999999999999 333 
88888888888 5555555555555 999999999999 333 

88 88 55 99 33 
88 88 55 99 33 
88 88 55 55 99 33 33 
8888888888888 5555555555555 9999999999999 3333333333333 

88888888888 55555555555 999999999999 33333333333 

••••••••••• cccceeeeeee aaaaaaaaa 11 eeeeeeeeeeeee 
sssssssssssss ccceeer:eeeccc aaaaaaaaaaa 11 eeeeeeeeeeeee 
•• ss cc cc a a a a 11 ee 
88 cc •• a a 11 ee 
ss cc a a a a 11 ee 
ssssssssssss cc aaaaaaaaaaaaa 11 eeeeeeeee 

8S!ISSSSSSSSS cc aaaaaaaaaaaaa 11 eeeeeeeee 
•• cc a a a a 11 ee 
•• cc a a a a 11 ee 

•• •• cc cc a a a a 11 ee 
ssassssssssss ccccccccccccc aa a a 1111111111111 eeeeeeeeeeeee 
sssssssasss ccccccccccc a a •• 1111111111111 eeeeeeeeeeeee 

. . . .. . .. ............ ... . . . . . . . . . .. .. .. .. .. .. .. . . . . . .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . . . . . . . . . . . ... . . . .. .................................... ........... .... .... .. ............ ....................... ........ . ................................................................................................ 
progr.m verification information 

code system: scale version: 4.3 ................................................................................... ...................................................................................... 
proqram: sas2 

creation date: 03107197 

library: loptlneut1Sca1e4.31bin 

this is not a scale configuration controlled code 

jobname: nicho1 

date of execution: 08/14/97 

time of execution: 18:59:32 

..................................................................................... .................................................................................... ................................................................................. 
nuclide concentrations. grams 
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11111111 
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basis •single reactor aaaembly 
initial 11!-18 d 

gdl55 4.391!+02 4. 391!+02 
total 1.971!+04 1.971!+04 

nuclide eoncentrations, grams 
basis •ain9le reactor aaaembly 

initial 11!-18 d 
u234 2.291!+02 2.291!+02 
u235 2.581!+04 2.581!+04 
u236 1.151!+02 1.151!+02 
u238 8.551!+05 8.551!+05 

total 8.811!+05 8.811!+05 
0 basi• • 
0 initial 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 
0 initial 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 

baa is • aingle reactor aaatllnbly 
charge 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 

basis • single reactor assembly 
charge 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 

baaia • single reactor assembly 
charge 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 

sm147 .001!!+00 1.191!-22 4. 471!-22 9. 561!!-22 1. 631!-21 1. 63B-2i 
...U49 .001!!+00 3.331!-12 5. 991!-12 8 .121!-12 9. 811!-12 9 .811!-12 
sm150 .001!+00 1. 761!-11 3.591!-11 5 .471!-11 7. 401!-11 7. 401!-11 
sm151 .001!+00 ).551!-10 7.011!-10 1. 041!-09 1. 371!-09 1.371!-09 
sm152 .001!!+00 3. 771!-10 7. 591!-10 1.151!-09 1.541!-09 1. 541!-09 
eu151 .001!+00 1. 811!-12 3 .601!-12 5.371!-12 7 .111!-12 7.111-12 
eu153 .001!!+00 4.571!-08 1.821!-07 4. 081!-07 7.231!-07 7. 231!-07 
gd155m .001+00 4.651!-12 4. 631!-12 4. 611!-12 4. 591!-12 4. 581!-27 
gd155 2.831!+00 2.821!+00 2.811!+00 2.801!+00 2.781+00 2. 781!+00 

totals 6. 951+03 6.951!+03 6.951!+03 6. 951!+03 6.951!+03 6.951!+03 
basis • single reactor assembly 

charge 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 
u233 .001+00 1. 971-08 3. 931!-08 5.891!-08 7.84!-08 7. 841!-08 
u234 9.791!-01 9. 791!-01 9.781!-01 9. 771!-01 9.761!-01 9. 761!-01 
u235 1.101!+02 1.101!+02 1. 091!+02 1. 09!+02 1.091!+02 1. 091!+02 
u236 4.851!-01 5.211!-01 5. 571!-01 5.931!!-01 6.291!-01 6 .291!-01 
u238 3. 591!+03 3. 591!+03 3. 591!+03 3.591!+03 3.591!+03 3. 591!+03 

np237 .001!+00 7.221!-05 2. 691!-04 5. 651!-04 9.40!-04 9 .401!-04 
pu236 .001!+00 3. 711!-14 4. 3 51!-13 1. 701!-12 4.27£-12 4.271!-12 
pu238 .001!+00 5. 221!-09 6. 781!-08 2. 881!-07 7. 731-07 7. 731!-07 
pu238 .001!+00 5. 221!-09 6. 781!-08 2. 881!-07 7. 731!-07 7.731!!-07 
pu239 .001!+00 2. 651!-02 8. 741!-02 1.651!-01 2.511!-01 2.511-01 
pu240 .001!+00 4.651!-05 2. 261!-04 5. 731!-04 1.101!-03 1.101-03 
pu2U .001!+00 1.131!-07 1. 081!-06 4. 061!-06 1. 041!-05 1.04£-05 
pu242 .001!+00 3. 951!-11 7.421!-10 4 .181!-09 1. 431!-08 1.431!-08 

basis • sinqle reactor assembly 
charge 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 

111112 41 .001!+00 8. 451!-12 1. 591!-10 8. 941!-10 3.061!-09 3. 06!-09 
am242m .001!+00 1. 021-15 3. 741!-14 3 .131!-13 1.421-12 1. 421-12 
am243 .001!+00 7.551-15 2. 841!-13 2. 461!-12 1.141-11 1.141!-11 

totals 3. 701!+03 3.701+03 3. 701!+03 3.701!+03 3.701!+03 3.701+03 
decay dafa, including ganma and total energy, are from endf/b-vi 

0 1697 total number of nuclides in library 
0 nuclide concentrations, grams 

basis !~'Single reactor aasembly 
initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954 .1 d 

sm150 2.201!-06 2.201-06 2. 201!-06 2.201-06 2.201-06 2.201!-06 2. 201-06 
sm152 1.341!-05 1.351-05 1.351!-05 1.361!-05 1.371!-05 1.371!-05 1.381-05 
eu153 7. 801!-01 8. 711!-01 9. 061!-01 9. 201!-01 9.261!-01 9 .281!-01 9. 291-01 

0 nuclide concentrations, grams 
basis •single reactor assembly 

initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 
gd155 2.121!-01 2.161!-01 2. 201-01 2.23!-01 2.261!-01 2.28!-01 2.301!-01 

total 1. 971+04 1. 971!+04 1. 971!+04 1. 971!+04 1. 971!+04 1.971+04 1.971!+04 
nuclide concentrations, grams 
basis •single reactor assembly 

initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 
u233 1. 491!-03 1. 601!-03 1. 711-03 1. 811!-03 1. 921!-03 2. 031!-03 2 .141!-03 
u234 1. 321!+02 l. 331+02 1.341!+02 1.351!+02 1. 371!+02 1. 381+02 1. 391!+02 
u235 5.221+03 5. 221!+03 5.221!+03 5 .221!+03 5. 221!+03 5. 221+03 5. 221!+03 
u236 3. 461!+03 3.461!+03 3.461!+03 3. 461!+03 3. 461+03 3.461!+03 3.461+03 
u238 8. 341+05 8 .341!+05 8.341+05 8 .341!+05 8. 341!+05 8 .341+05 8.341+05 

np237 3. 401!+02 3.421+02 3.421!+02 3. 431!+02 3. 431!+02 3. 431!+02 3 .441!+02 
pu236 3.301-04 2.681!-04 2 .161!-04 1.751!-04 1.411!-04 1.141!-04 9.221!-05 
pu238 1. 501+02 1. 621!+02 1.641+02 l. 631!+02 1. 621!+02 1. 61!+02 1. 601!+02 
pu238 1.501!+02 1. 621!+02 1.642+02 1. 631!+02 1. 621+02 1. 611+02 1. 601+02 
pu239 3.931!+03 3.961+03 3.961!+03 3.961!+03 3. 951!+03 3.951+03 3. 951+03 
pu240 2. 091!+03 2. 091!+03 2.091!+03 2.091+03 2 .101!+03 2 .101!+03 2 .101!+03 
pu241 8.901!+02 8. 521!+02 8.161!+02 7.821!+02 7.491!+02 7 .171!+02 6. 871!+02 
pu242 4. 601!+02 4. 601!+02 4. 601+02 4.601!+02 4.601!+02 4. 601!+02 4. 601+02 
11111241 1. 051!+02 1.431!+02 1. 781!+02 2 .131!+02 2.451!+02 2.761!+02 3. 061!+02 
am242m 1. 991+00 1.981!+00 1.971+00 l. 961!+00 1. 951!+00 1. 942+00 1. 931!+00 
10111243 9.471!+01 9. 471!+01 9 .471!+01 9. 471!+01 9.471!+01 9 .471!+01 9. 471!+01 

total 8. 511!+05 8. 511+05 8. 511!+05 8.511+05 8.511!+05 8. 511!+05 8 .511!+05 
0 element concentratioM, grams 
0 nuclide concentratioM, grams 

basis •single reactor assembly 
initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 

DIO 95 6.381!+02 6. 651!+02 6. 661+02 6. 661!+02 6.661!+02 6.661!+02 6.661+02 
tc 99 7.011+02 7. 021!+02 7. 021!+02 7. 021!+02 7. 021!+02 7.021+02 7. 021!+02 

0 nuclide concentrations, grams 
basis •single reactor assembly 

initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 
rul01 6.781!+02 6.781!+02 6. 781!+02 6.781+02 6. 781!+02 6. 781+02 6. 781!+02 
rhlOJ 3. 951!+02 4. 081!+02 4. 081+02 4.081!+02 4. 081!+02 4. 081!+02 4.081!+02 
ag109 7.931!+01 7.941!+01 7. 941!+01 7. 941!+01 7.941!+01 7.941!+01 7. 941+01 

0 nuclide concentrations, grams 
basis •sinqle reactor assembly 

initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628 .4 d 1954 .1 d 
nd143 6. 561!+02 6.621!+02 6. 621!+02 6. 621+02 6. 621!+02 6. 621+02 6.621!+02 
ndl45 5.891!+02 5.891!+02 5. 891!+02 5. 891!+02 5. 891+02 5. 891!+02 5.891!+02 
sml47 1.511+02 1. 701!+02 1. 851!+02 l. 961!+02 2. 061!+02 2 .131!+02 2.191!+02 
sm149 1.181!+00 1. 501!+00 1. 501!+00 1.501!+00 1. 501!+00 1. 501+00 1.501!+00 
sm150 2. 371!+02 2. 371!+02 2.371!+02 2.37!+02 2.371!+02 2 .371+02 2. 371!+02 
sml51 9. 811!+00 9. 821!+00 9.761!+00 9.691!+00 9. 621!+00 9. 561!+00 9. 491!+00 
eu151 2.871!-02 9. 641!-02 1.641!-01 2.301!-01 2.971!-01 3.631!-01 4.281!-01 
sm152 1.171!+02 1.171!+02 1.171!+02 1.171!+02 1.171!+02 1.171!+02 1.171!+02 
eu153 1.031!+02 1. 031!+02 1. 031!+02 1. 031+02 1.031!+02 1.031!+02 1. 031!+02 

0 nuclide concentrations, grams 
basil •single reactor assembly 

initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 
gdl55 8. 071-02 6.45!-01 1.141+00 1.571!+00 1. 951!+00 2.291!+00 2.581!+00 

total 2.991!+04 2. 991!+04 2.991!+04 2.991+04 2.991!+04 2.991!+04 2.991!+04 
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coop2966t.sum 
o••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• . 

SCALE4.3 Bulletin Board 

Welcome to SCAL!-4. 3 . 

................................................................................... 
primary 1110dule accesa and input record I acale driver - 95/03/29 - 09:06:37 

module sas2b will be called 
Cooper BWR S~le ADD2966-T, Height 274.777 em from top, Aug 97 

mixtures of fuel-pin-unit-cell: 

44qroup latticecell 
uo2 1 den•10. 32 1 840 

92234 0.026 92235 2.93 92236 0.013 92238 97.031 end 
kr-83 1 0 1-20 840 end . 
kr-85 1 0 1-20 840 end 
y-89 1 0 1-20 840 end 
u-90 1 0 1-20 840 end 
zr-93 1 0 1-20 840 end 
zr-94 1 0 1-20 840 end 
zr-95 1 0 1-20 840 end 
nb-94 1 0 1-20 840 end 
mo-95 1 0 1-20 840 end 
tc-99 1 0 1-20 840 end. 
ru-101 1 0 1-20 840 end 
ru-106 1 0 1-20 840 end 
rb-103 1 0 1-20 840 end 
rb-105 1 0 1-20 840 end 
pd-105 1 0 1-20 840 end 
pd-108 1 0 1-20 840 end 
ag-109 1 0 1-20 840 end 
sb-124 1 0 1-20 840 end 
xe-131 1 0 1-20 840 end 
xe-132 1 0 1-20 840 end 
xe-135 1 0 1-20 840 end 
xe-136 1 0 1-20 840 end 
cs-134 1 0 1-20 840 end 
cs-135 1 0 1-20 840 end 
cs-137 1 0 1-20 840 end 
ba-136 1 0 1-20 840 end 
1a-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 ~nd 
nd-143 l 0 l-20 840 end 
nd-145 l 0 1-20 840 end 
nd-147 l 0 1-20 840 end 
pm-147 1 0 1-20 840 end 
pm-148 l 0 1-20 840 end 
sm-147 l 0 l-20 840. end 
sm-149 1 0 l-20 840 end 
sm-150 1 0 1-20 840 end 
sm-151 1 0 1-20 840 end 
sm-152 1 0 1-20 840 end 
eu-153 1 0 1-20 840 end 
eu-154 1 0 1-20 840 end 
eu-155 1 0 1-20 840 end 
gd-155 1 0 1-20 840 end 

z:irc2 2 620 end 

b2o den•0.607 557 end 

n 0 5-5 557 end 

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 6 den•10. 32 1 840 
92234 0.024 92235 2.732 92236 0.013 92238 97.231 end 

arbm-gdrod 10.32 2 0 1 0 8016 3 64000 2 6 0. 034 840 end 

b2o 7 den•0.862 557 end 

end co~ 

fuel-pin-cell geome-try: 

squarepitch 1.87 1.21 1 l. 43 1.242 end 

assembly .and cycle parameters: 

npin/aasm=49 fuelngbt•1719.74 ncycles•l7 nlib/cyc•2 
printlevel•S inplevel•2 n~total•8 end 
6 0.6050 4 0.6210 2 0.7150 3 1.0550 500 3.3028 3 3.3179 5 3.4223 7 3.7883 
power&l6.671 burnsl9 
power=l9. 845 burn•llO 
power•24. 917 burn•4l 
power•19.445 burnc226 
power•21.375 burnz39 
power•24.254 burn•22 
power•22.762 burn•108 
power•23.587 burn•l14 
power•19.324 burn•79 
power•21.375 burn•64 
power•17.966 burn•150 
power•18.078 burn•l64 
power•ll.l60 burn•l60 
power•ll.573 burn•148 

down•8 
downal7 
down=10 
down•35 
down•7 
down•12 
down•l9 
down• 59 
down•8 
down•5 
down•Jl 
down•799 
down•9 
down•48 

end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 

Page 11-7 of 30 
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0 

0 

0 

1 
0 

1 
o· 
o· 
o· 
0 

powerE10.664 burn•96 down•61 end 
power•11.227 burn•129 down•S end 
power=9. 965 bum• 57 down•l954. 09 end 

. - - - - - - - - - - - - - -
sssssssssss 

sasssssssssss 

•• .. 
88 

ss 
ssssssssssss 

8SSSSSSSSSS8 

•• •• 
BS .. 
SSSSSSSSSSSS8 

assssssssss 

nn nn 
nnn nn 
nnnn nn 
nn nn nn 
nn nn nn 
nn nn nn 
nn nn nn 
nn nn nn 
nn nn nn 
nn nnnn 
nn rum 
nn nn 

0000000 
000000000 

00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 

00 00 
000000000 

0000000 

11 
111 

1111 
11 
11 
11 
11 
11 
11 
11 

11111111 
11111111 

aaaaaaaaa ••••••••••• 22222222222 hh hh 
aaaaaaaaaaa ••••••••••••• 2222222222222 hh hh 

aa a a •• •• 22 22 hh hh 
aa aa •• 22 hh hh .... aa •• 22 hh hh 
aaaaaaaaaaaaa sssssssssssa 22 hhhhhhhhhhhhh 
aaaaaaaaaaaaa ssssssaassss 22 hhhhhhhhhhhhh .... •• • • 22 hh hh 
aa aa •• 22 hh hh 
aa aa •• •• 22 hh hh 
aa aa sssssassssssa 2222222222222 hh hh 
a a aa aaassassasa 2222222222222 hh hh 

iiiiiiiiiiii ceecccccccc hh hh 00000000000 11 
iiiiiiiiiiii ccccecccccccc hh hh 0000000000000 11 

ii cc cc hh hh 00 00 11 
ii cc hh hh 00 00 11 
ii cc hh hh 00 00 11 
ii cc hhhhhhhhhhhhh 00 00 11 
ii cc hhhhhhhhhhhhh 00 00 11 
ii cc hh hh 00 00 11 
ii cc hh hh 00 00 11 
ii cc cc hh hh 00 00 11 

iiliiiiiiiii ccccccccccccc hh hh 0000000000000 1111111111111 
iiiiiiiiiiii ccccccccccc hh hh 00000000000 1111111111111 

88888888888 II 11 44 .II 99999999999 
8888888888888 II 111 444 II 9999999999999 
88 88 II 1111 4444 II 99 99 
88 88 II 11 4444 II 99 99 
88 88 II 11 44 44 II . 99. 99 

88888888888 II 11 44 44 II 9999999999999 
88888888888 II 11 44 44 II 999999999999 

88 88 II 11 444444444444 II 99 
88 88 II 11 4444444444444 II 99 
88 88 II 11 44 II 99 
8888888888888 II 11111111 44 II 9999999999999 

88888888888 II 11111111 44 II 999999999999 

99999999999 44 666666666666 22222222222 
9999999999999 444 6666666666666 2222222222222 
99 99 "" 66 22 22 
99 99 " " 66 22 
99 99 " " 66 22 
9999999999999 44 44 666666666666 22 

999999999999 44 44 6666666666666 22 
99 444444444444 66 66 22 
99 4444444444444 66 66 22 
99 44 66 66 22 

9999999999999 44 6666666666666 2222222222222 
999999999999 44 66666666666 2222222222222 

SSIJSSSSSSSS C'CCCCCCCCCC aaaaaaaaa 11 eeeeeeeeeeeee 
sssssssssssss ccccccccccccc aaaaaaaaaaa 11 eeeeeeeeeeeee 
88 ss cc cc aa a a 11 ee .. cc a a a a 11 ee .. cc a a aa 11 ee 
.ssssssssssss cc aaaaaaaaaaaaa 11 eeeeeeeee 
ssssssssssss cc aaaaaaaaaaaaa 11 eeeeeeeee 

SB cc a a a a 11 ee 
B5 cc a a aa 11 ee 

•• SB cc cc a a a a 11 ee 
•ssssssssssss ccecccccccccc a a a a 1111111111111 eeeeeeeeeeeee 
sssssssssss cccceeeeeee a a as 1111111111111 eeeeeeeeeeeee 

........................................................................................... 
••• ................ •• .. .. • ... • • ••• • • ... * * * * ••••••••• *. * .... *. * .......... * .... * ..................... . ................................................................................. 

program verification information 

code system: scale version: 4.3 .................................................................................... .......................................................................................... 
proqram: sas2 

creation date: 03/07/97 

library: loptlneut1Scale4.31bin 

this is not a scale configuration controlled code 

jobname: nichol 

date of execution: 08114197 

time of execution: 19:46:24 

................................................................................... ....................................................................................... .................................................................................. 
nuclide concentrations, grams 

7777777777777 
777777777777 
77 77 

77 
77 

77 
77 

77 
77 

77 
77 
77 

" 444 

"" 4444 

" " 44 " 44 " 444444444444 
4444444444444 

44 
44 
44 
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basis •single reactor assembly 
initial 11!!-18 d 

gd155 •. 391!!+02 4. 391!!+02 
total 1.971!+04 1. 971+04 

0 nuclide concentrations, grams 
baais •single reactor assembly 

initial 11!-18 d 
u234 2.291!!+02 2.291!+02 
u235 2.581!+04 2.581!+04 
u236 1.151!+02 1.151!+02 
u238 8. 551!!+05 8.551!!+05 

total 8.811!!+05 8. 811!+05 
0 baais • 
0 initial 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 
0 initial 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 

basis • single reactor assembly 
charge 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 

baai• • single reactor aaaembly 
charge 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 

basi• • single reactor assembly 
charge 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 

sml47 .001!+00 1. 051!-22 3. 94!-22 8. 371!-22 1.421!-21 1.421!-21 
sml49 . 001!+00 3. 081!-12 5. 501!-12 7.401!-12 8.901!!-12 8. 901!-12 
sm150 .001!+00 1.651!-11 3.371!-11 5.131-11 6.94!-11 6- 94!-11 
sml5l .001!+00 3 .311!-10 6.54E-10 9.671!-10 1. 271!-09 1.271!-09 
sml52 .001!+00 3.511!-10 7. 07E-10 l. 071!-09 1.44!-09 1.44!-09 
eul51 - 001!!+00 l. 711!-12 3. 40!-12 5. 06!-12 6.70!-12 6. 701!-12 
eu153 .001!+00 4.19!-08 1. 671!-07 3. 741!-07 6- 62!-07 6.62!-07 
gdl55m .001!+00 4 .121!-12 4 .101!-12 4. 091!-12 4.071!-12 4. 071-27 
gd155 2.831+00 2.821!+00 2. 811!+00 2.801!!+00 2. 781!+00 2.781!+00 

totals 6.951!+03 6.951!+03 6. 951!+03 6. 951!+03 6.951+03 6. 958+03 
basi• • single reactor assembly 

charge 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 
u233 . 001!+00 1. 881!-08 3.751-08 5.621-08 7. 481-08 7. 481-08 
u234 9.791-01 9.791-01 9.781-01 9.771-01 9. 771-01 9. 771-01 
u235 1.101!+02 1.101!+02 1.091!+02 1.091+02 1.091+02 1.091+02 
u236 4.851!-01 5.228-0l 5.588-01 5.9U-01 6.301-01 6.301-01 
u238 3. 598+03 3. 591!+03 3.591!+03 3.591!+03 3.591!+03 3.591!+03 

np237 .001!+00 6. 831!-05 2. 54!-04 5.351-04 8.901!-04 8- 90!-04 
pu236 .001!+00 3. !41!-14 3. 931!-13 1. 531!-12 3.86!-12 3.861-12 
pu238 .001!+00 4. 791!-09 6.228-08 2. 648-07 7.091-07 7.091-07 
pu238 .001!+00 4. 79!!-09 6.221!-08 2.641!-07 7.091!-07 7.091!-07 
pu239 .001!+00 2. 548-02 8. 381!-02 1. 588-01 2.418-01 2 .411!-01 
pu240 .001!+00 4.308-05 2 .131!-04 5. 438-04 l. 058-03 1- 051!-03 
pu241 .001!+00 9.701!-08 9. 401!-07 3. 581!-06 9.241!-06 9.241!-06 
pu242 .001!+00 3.481!-11 6. 631!-10 3.778-09 1.301!-08 1. 308-08 

basis • single reactor assembly 
charge 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 

am241 . 001!+00 7. 251!-12 1. 381-10 7.851-10 2.708-09 2.701!-09 
am242m . 001!+00 8.581!-16 3 .201!-14 2. 701!-13 1.231!-12 1. 238-12 
am243 . OOE+OO 6.151!-15 2.351!-13 2.051!-12 9- 531!-12 9. 541!-12 

totals 3.701!+03 3. 701!+03 3. 701!+03 3. 701!+03 3.701!+03 3.701!+03 
decay da"ta, including guma and total energy, are from endf /b-vi 

0 1697 total number of nuclides in library 
0 nuclide concentrations, grams 

basis •single reactor assembly 
initial 325.7 d 651.4 d 977.0 d 1302-7 d 1628.4 d 1954.1 d 

am150 2.06E-06 2.061!-06 2.061!-06 2.068-06 2. 061!-06 2.061!-06 2.061!-06 
sm152 1. 28E-05 1.281!-05 1.291!-05 1.29E-05 1.30E-05 1. llE-05 1.311!-05 
eul53 7. 371!-01 8. 251!-01 8.601!-01 8. 741!-01 8.791!-01 8.811!-01 8. 821!-01 

nuclide concentrations, grams 
basis •single reactor assembly 

initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 
gdl55 1.861!-01 1. 901!-01 1. 931!-01 1. 961!-01 1.991!-01 2.011!-01 2.041!-01 

t.ot.al 1. 971!+04 1. 971!+04 1. 971!+04 1.971!+04 1. 971!+04 1. 971!+04 1. 971!+04 
0 nuclide concentrations, grams 

basis •single reactor assembly 
initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954 .1 d 

u233 1. 361!!-03 1. 471!-03 1.571!-03 1. 681!-03 1.781!-03 1. 891!-03 1. 991!-03 
u234 l. 311!+02 1.321!+02 1.331!+02 1. 351!+02 1. 361!+02 1.371!+02 1.381!+02 
u235 4 .491!+03 4. 501!+03 4. 501!+03 4. 501!+03 4.501!+03 4.501!+03 4.501!+03 
u236 3. 511!+03 3.511!+03 3. 511!+03 3. 511!+03 3. 511!+03 . 3. 511!+03 3.511!+03 
u238 8 .341!+05 8.348+05 8. 341!+05 8.341!+05 8. 341!+05 8- 341!+05 8.341!+05 

np237 3.281!+02 3.301!+02 3. 311!+02 3 .311!+02 3. 311!+02 3 .311!+02 )_ 328+02 
pu236 3.081!-04 2.501!-04 2. 021!-04 1. 631!-04 1.321!-04 1. 061!-04 8- 601!-05 
pu238 1.441!+02 1. 561!+02 1.581!+02 1. 571!+02 1. 561!+02 1. 55E+02 1. 541!+02 
pu238 1. U1!+02 1.568+02 1. 581+02 1. 571!+02 1. 568+02 1. 551!+02 1. 541!+02 
pu239 3. 541!+03 3.571!+03 3.571!+03 3.571!+03 3. 571!+03 3. 571!+03 3. 571!+03 
pu240 2. 088+03 2.081!+03 2 .081!+03 2.081!+03 2. 081!+03 2. 081!+03 2.081!+03 
pu241 8. 341!+02 7.991!+02 7.651!+02 7.331!+02 7. 021!+02 6. 721!+02 6. 441!+02 
pu242 4.911!+02 4. 911!+02 4.911!+02 4.911!+02 4. 911!+02 4. 911!+02 4. 911!+02 
am241 9.451!+01 1. 30E+02 1.631!+02 1.951!+02 2.261!+02 2.551!+02 2. 931!+02 
am242m 1.681!+00 1. 671!+00 1. 671!+00 1.661!+00 1.651!+00 1.641!+00 1.641!+00 
am243 9. 6l1!+01 9.621!+01. 9- 621!+01 9.621!+01 9.621!+01 9. 611!+01 9.611!+01 

total 8.501!+05 8.501!+05 8. 501!+05 8.501!+05 8.501!!+05 8.501!+05 8.501!+05 
0 element concentrations, grams 
0 nuclide concentrations, grams 

baais •single reactor asaembly 
initial 325.7 d 651.4 d 977.0 d 1302-7 d 1628.4 d 1954.1 d 

mo 95 6.561!+02 6. 841!+02 6. 851!+02 6. 851!+02 6. 851!+02 6. 85E+02 6- 851!+02 
tc 99 7.211!+02 7.221!+02 7. 221!+02 7.228+02 7. 228+02 7. 22E+02 7.221!+02 

nuclide concentrations, grams 
basis •sinole reactor assembly 

initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 
ru101 6. 971!+02 6.971!+02 6.971!+02 6. 978+02 6. 971!+02 6. 971!+02 6.978+02 
rh103 4.001!+02 4.131!+02 4 .131!+02 4.131!+02 4 .131!!+02 4 .131!+02 4 .131!+02 
ag109 8 .121!+01 8 .121!+01 8.121!+01 8 .121!+01 8 .121!+01 8 .121!+01 8 .128+01 

0 nuclide concentrations, qrams 
basis •single reactor assembly 

initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 
nd143 6 .441!+02 6. 511!+02 6- 511!+02 6.511!+02 6.511!+02 6. 511!+02 6.511!+02 
nd145 6. 051!+02 6.051!+02 6. 051!+02 6.051!+02 6.051!+02 6.051!+02 6.051!+02 
.... 147 1.571!+02 1. 761!+02 1. 911!+02 2. 031!!+02 2.121!+02 2.201!+02 2.261!+02 
sm149 1.021!+00 1. 361!!+00 1. 361!+00 1.361!!+00 1. 361!+00 1. 36E+OO 1.368+00 
sm150 2. 411!+02 2.411!+02 2 .411!+02 2.411!+02 2. 41E+02 2 .411!+02 2.411!+02 
sml51 8.811!+00 8- 831!+00 8. 771!+00 8.711!+00 8. 651!+00 8. 591!+00 8.531!+00 
eul51 2. 251!!-02 8.331!-02 1. 441!-01 2.041!-01 2.631!-01 3.231!-01 3.811!-01 
sm152 1. 221!+02 1. 221!+02 1.221!+02 1. 221!+02 1.221!+02 1. 221!+02 1. 221!+02 
eu153 1.051!+02 1. 06!+02 1.061!+02 1.061!!+02 1. 068+02 1. 068+02 1. 061!+02 

0 nuclide concentrations, grams 
basis •single reactor assembly 

initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 
gd155 6. 881!-02 6. 531!-01 1.161!+00 1.611!!+00 2.011!+00 2. 351!+00 2.651!+00 

total 3.071!+04 3.071!+04 3- 071!+04 3.071!+04 3.071!+04 3 .071!!+04 3.078+04 
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coop2974b.sum 
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SCALE4. 3 Bulletin Board 

WelcOIIle to SCALE-4. 3. 

···············!······························································· 
primary module aeeess and input record ( seale driver - 95/03/29 - 09:06:37 

module aas2h will be called 
Cooper BWR SIU!i>le ADD2974-B, Height 55.723 em from top, Aug 97 

mixtures of fuel-pin-uni~-cell: 

44group latticecell 
uo2 l den•lO. 32 1 840 

92234 0.026 92235 2. 93 92236 0. 013 92238 97.031 end 
kr-83 1 0 1-20 840 end 
kr-85 1 0 1-20 840 end 
y-89 1 o 1-20 840 end 
ar-90 1 0 1-20 840 end 
zr-93 1 0 1-20 840 end 
zr-94 1 0 1-20 840 end 
zr-95 1 0 1-20 840 end 
nb-94 1 0 1-20 840 end 
1110-95 1 0 1-20 840 end 
tc-99 1 0 1-20 840 end 
ru-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 1 0 1-20 840 end 
pd-108 1 0 1-20 840 end 
ag-109 1 0 1-20 840 end 
sb-124 1 0 1-20 840 end 
xe-131 1 0 1-20 840 end 
xe-132 1 0 1-20 840 end 
xe-135 1 0 1-20 840 end 
xe-136 1 0 1-20 840 end 
c~s-134 1 0 1-20 840 end 
cs-135 1 0 1-20 840 end 
cs-137 1 0 1-20 840 end 
ba-136 1 0 1-20 840 end 
la-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 1 0 1-20 840 end 
nd-145 1 0 1-20 840 end 
nd-147 1 0 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 
am-150 1 0 1-20 840 end 
sm-151 1 0 1-20 840 end 
sm-152 1 0 1-20 840 end 
eu-153 1 0 1-20 840 end 
eu-154 1 0 1-20 840 end 
eu-155 1 0 1-20 840 end 
gd-155 1 o 1-20 840 end 

zirc2 2 620 end 

h2o den•0.240 557 end 

n 0 5-5 557 end 

arbm-zirc4 6. 56 5 0 0 0 8016 0.12 24000 0.10 26000 0. 20 50000 l. 40 
40000 98.18 5 1.0 557 end 

uo2 6 den•l0.32 1 840 
92234 0.024 92235 2.732 92236 0.013 92238 97.231 end 

arbm-gdrod 10.32 2 0 1·0 8016 3 64000 2 6 0.034 840 end 

h2o 7 den•0.862 557 end 

end Ceq> 

fuel-pin-cell geometry: 

squarepi tch 1. 87 l. 21 1 1.43 2 1.242 0 end 

assembly and cycle parameters: 

npin/asama49 fuelnght•l719.74 ncycles•17 nlib/cyc•2 
printlevel•S inplevel•2 numztotal•8 end 
6 0.6050 4 0.6210 2 0.7150 3 1.0550 500 3.3028 3 3.3179 5 3.4223 7 3.7883 
power•8.763 burn•l9 down=& end 
power=l0.431 burn•l30 down•l7 end 
power•lJ .097 burn•41 down•lO end 
power=l0.221 burn=226 down•JS end 
power&ll. 235 burn•J9 down•7 end 
power•l2.749 burn•22 down•l2 end 
powera11.965 burn•108 downwl9 end 
power•12.398 burn•114 down•59 end 
power•l0.157 burn•79 down•8 end 
power=11.235 burn•64 down•S end 
power•9.C44 burn•150 down•Jl end 
power•9.503 burn•164 down•799 end 
power•5.866 burn•160 down•9 end 
power•6.083 burn•148 down•48 end 

Page 11-10 of 30 
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1 

0 

0 

l 
0' 
0' 
o· 
0 

p0Vt!r~5.606 
power•5.901 
power•S .238 

- - - - -
aasssssssas 

SBBSSS!JSSSSSS 
BS •• 
as 
ss 
BI!ISSSSSI!ISSSI!I 
sasssssssass 

•• •• •• •• 
ISS&SSBSSSSSSB 

SBSBSSBSBBS 

IU1 IU1 

nnn IU1 

nnnn IU1 

IU1 IU1 IU1 

IU1 IU1 IU1 

IU1 IU1 IU1 

IU1 IU1 IU1 

IU1 IU1 IU1 

IU1 IU1 nn 
IU1 nnnn 
nn nnn 
nn nn 

0000000 
000000000 

00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 

00 00 
000000000 

0000000 

22222222222 
2222222222222 
22 22 

22 
22 

22 
22 

22 
22 

22 
2222222222222 
2222222222222 

bum•96 down•61 end 
burn•129 down•S end 
burn•57 down•1954. 09 end 

- - - - - - - - - - - - - - - - - - - -
aaaaaaaaa ••••••••••• 22222222222 hh hh 

aaaaaaaaaaa SSSIIBSSSSBSS 2222222222222 hh hh 
a a aa •• •• 22 22 hh hh 
a a aa •• 22 hh hh 
aa aa •• 22 hh hh 
aaaaaaaaaaaaa sssaaaassasa 22 hhhhhhhhhhhhh 
aaaaaaaaaaaaa aassssssassa 22 hhhhhhhhhhhhh 
a a aa •• 22 hh hh 
a a aa •• 22 hh hh 
a a a a •• •• 22 hh hh 
aa aa S88SISI888888 2222222222222 hh hh 
a a aa ••••••••••• 2222222222222 hh hh 

iiiiiiiiiiii ccccccccccc hh hh ooooOoooooo 11 
iiiiiiiiiiii ccccccccccccc hh hh 0000000000000 11 

ii cc cc hh hh 00 00 11 
ii cc hh hh 00 00 11 
ii cc hh hh 00 00 11 
ii cc hhhhhhhhhhhhh 00 00 11 
ii cc hhhhhhhhhhhhh 00 00 11 
ii cc hh hh 00 00 11 
ii cc hh hh 00 00 11 
ii cc cc hh hh 00 00 11 

iiiiiiiiiiii ccccccceccccc hh hh 0000000000000 1111111111111 
iiiiiiiiiiii CCC'CCCCC'C'C'C' hh hh 00000000000 1111111111111 

88888888888 II 11 u II 99999999999 
8888888888888 II 111 U4 II 9999999999999 
88 88 II llll uu II 99 99 
88 88 II ll uu II 99 99 
88 88 II 11 u ·u II .99 99 

88888888888 II 11 u •• II 9999999999999 
88888888888 II 11 44 44 II 999999999999 

88 88 II 11 444444444444 II 99 
88 88 II 11 4444444444444 II 99 
88 88 II 11 44 II 99 
8888888888888 II 11111111 44 II 9999999999999 

88888888888 II 11111111 44 II 999999999999 

0000000 33333333333 44 22222222222 
000000000 3333333333333 '" 2222222222222 

00 00 33 33 '"' 22 22 
DO DO 33 "" 22 
00 00 33 u " 22 
00 00 333 u 44 22 
00 DO 333 u " 22 
00 00 33 uuuuuu 22 
00 00 33 4444444444444 22 

00 00 ... 33 33 u 22 
000000000 3333333333333 u 2222222222222 

0000000 33333333333 44 2222222222222 

sssssssssss CCCC'CCCCCCC aaaaaaaaa 11 eeeeeeeeeeeee 
B!ISSSSSSSSSSS CCCCCCC'CCCC'C'C' aaaaaaaaaaa 11 eeeeeeeeeeeee 
as 58 cc cc a a a a 11 ee 
as cc a a a a 11 ee .. cc a a a a 11 ee 
ssssssassssa cc aaaaaaaaaaaaa 11 eeeeeeeee 

SIISSSSSSSSSS cc AAA8.lUl8.8.8.8.8.8.A 11 eeeeeeeee 
ss cc a a a a 11 ee 
ss cc a a a a 11 ee 

ss •• cc cc a a a a 11 ee 
sssssssssssss ccccccccccccc a a aa 1111111111111 eeeeeeeeeeeee 

SSSBBSBBSSS ccccccccccc a a a a 1111111111111 eeeeeeeeeeeee 

................................................................................................ ............ .......................................................................... . ................................................................................. 
program verification information 

code system: •cale version: '.3 .................................................................................... ................................................................................. 
program: sa.c2 

creation date: 03107197 

library: loptlneut1Scale4.31bin 

this is not a scale configuration controlled code 

j obname: nichol 

date of execution: 08114197 

time of execution: 20:34:30 

..................................................................................... ................................................................................ ............................................................... .................. . 
nuclide concentrations, grams 

7777777777777 
777777777777 
77 77 

77 
77 

77 
77 

77 
77 

77 
77 
77 

99999999999 
9999999999999 
99 99 
99 99 
99 99 
9999999999999 

999999999999 
99 
99 
99 

9999999999999 
999999999999 
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baJiia •ai.nqle reactor usembly 
initial 11-18 d 

gdl55 4.HB+02 4.391+02 
total 1.971+04 1.971+04 

0 nuclide concentrationa, grams 
basia •single reactor ~asembly 

initial 11!-18 d 
u234 2.291!+02 2. 29!+02 
u235 2.581!+04 2.581+04 
u236 1.152+02 1.151+02 
u238 8.551!+05 8.552+05 

total 8.811+05 8. 811!+05 
0 basis • 
0 initial 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 
0 initial 

2 ·' 
d 4.8 d 7.1 d 9.5 d 9.5 d 

baa is • ainqle reactor assembly 
charge 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 

baaia • aiNjJle reactor aaaembly 
charge 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 

basis • single reactor assembly 
charge 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d. 

aml47 .001+00 5 .141!-23 2. 001-22 4.421!-22 7. 762-22 7.762-22 
aml49 . 002+00 2. 351!-12 4. 451!-12 6 .331!-12 8. 011!-12 8. 011!-12 
aml50 .001!+00 l.HI-11 2. 312-11 3.501!-11 4. 70!:-11 4. 702-11 
aml51 .001+00 2.361!-10 4.681!-10 6.98!-10 9 .241!-10 9.241!-10 
aml52 .001+00 2.49!-10 4.991-10 7.511-10 1. OOE-09 1.00!:-09 
eul51 .OOE+OO 1.171!-12 2.332-12 3.501!-12 4. 652-12 4. 65!-12 
eulSJ .002+00 3 .172-08 1. 262-07 2. 83!-07 5. 011!-07 5. OlE-07 
gdl55m . 00!:+00 3. 501!-12 3. 491!-12 3. 481!-12 3.47!-12 3.47!-27 
gd155 2.832+00 2.831!+00 2.821+00 2.812+00 2.812+00 2.811!+00 

totals 6. 95!+03 6. 95!+03 6. 951!+03 6. 95!+03 6.951+03 6.951!+03 
basis • single reactor assembly 

charge 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 
u233 . 00!+00 1. 24!-08 2.472-08 3.70!-08 4.931!:-08 4. 931!-08 
u234 9.791!:-01 9.791!-01 9.78!-01 9. 781!-01 9. 781!:-01 9. 781!-01 
u235 1.101!+02 1.102+02 1. 101!:+02 1.101!+02 1. 09!+02 1.092+02 
u236 4.85!-01 5.06!-01 5.26!-01 5 .461!-01 5.661!-01 5. 661!:-01 
u238 3.591!:+03 3 .. 591!:+03 3.591!:+03 3.591!:+03 3.591!:+03 3. 591!+03 

np237 .001!+00 4.60!-05 1. 71!-04 3. 591!:-04 5.961!:-04 5. 961!-04 
pu236 .001!:+00 1.491!:-14 l. 74!-13 6. 79!-13 1. 711!:-12 1. 711!-12 
pu238 .001!+00 2.051!:-09 2. 661!-08 1.13!-07 3. 03!-07 3. 031!-07 
pu238 .001!+00 2.051!-09 2. 661!:-08 1.13!-07 3. 031!:-07 3.031!-07 
pu239 . 001!+00 1.64£-02 5.421!-02 1.02!-01 l. 56!-01 1.56!-01 
pu240 . 001!+00 l. 81!-05 8.521-05 2.111!-04 4. 02!-04 4. 021!-04 
pu241 . 001!+00 2. 931!-08 2.71B-07 1.001-06 2.541!-06 2.541!-06 
pu242 .001!+00 5. 581!-12 l. 021!-10 5. 611!-10 1.891!:-09 1.891!-09 

baais • single reactor assembly 
charge 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 

am241 . 001!+00 2.231!-12 4.051!-11 2.241!-10 7.53!-10 7.541!-10 
am242m .OOE+OO 1.581!-16 5.661!-15 4. 651!:-14 2 .081!-13 2.081!:-13 
am243 .001+00 7 .211!-16 2.641!-14 2.231!-13 l. 02!-12 l. 021!-12 

totals 3.701!+03 3.70!+03 3.701!+03 3. 701!+03 3.701!+03 3.70!+03 
decay data, including gamma and total energy, are from endf/b-vi 

0 1697 total number of nuclides in library 
0 nuclide concentrations. grams 

basis •single reactor assembly 
initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 

sm150 1.481!-06 l.CBE-06 1. 481!-06 1. 48!-06 1. 481!-06 1. 481!-06 1. 481!-06 
sm152 1. 321!-05 1. 321-05 1.331!-05 1.33!-05 1. 341!-05 1. 341!-05 1. 341!-05 
eu153 6. 661!-01 7.23!-01 7.451!-01 7. 54!-01 7. 5U-01 7.591!-01 7. 591!-01 

0 nuclide concentrationa, grams 
basis •single reactor assembly 

initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 
1Jd155 3. 531!-01 3. 561!-01 3.581!-01 3.591!-01 3. 61!-01 3. 621!-01 3.631!-01 

t.otal 1. 971!+04 1. 97!+04 1. 971!!+04 1. 971!+04 1. 971!+04 1. 971!+04 1. 971!+04 
0 nuclide concentrations. grams 

basis •single reactor a~usembly 
initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 

u233 1. 401!-03 1. 45!-03 1.511!-03 1. 571!-03 1. 6~1!-03 1. 691!-03 1. 75E-03 
u234 1.681!+02 1. 681!+02 1.681!+02 1. 691!+02 1. 691!+02 1.691!+02 1. 701!+02 
u235 1. 251!+04 1. 25!+04 1.25E+Q4 1. 251!+04 1. 25!+04 l. 25£+04 1.251!+04 
u236 2.521!+03 2.521!+03 2. 521!+03 2.521!+03 2. 521!+03 2.521!+03 2. 52!+03 
u238 8.431!+05 8.431!+05 8. 431+05 8.43£+05 8. 431!+05 8. 43£+05 8.431!+05 

np237 1.821!+02 1.84£+02 1. 84!+02 1. 841!+02 1. 841!+02 1. 841!+02 1.851!+02 
pu236 9.441!-05 7.65!-05 6.181!-05 4. 99£-05 4. 041!-05 3.261!-05 2.631!-05 
pu238 4.861!+01 5.211!+01 5. 271!+01 5.25!+01 5. 221!+01 5 .191!+01 5 .151!+01 
pu238 4.861!+01 5.21!+01 5. 271!+01 5.25!+01 5. 221!+01 5.191!+01 5 .151!+01 
pu239 4.311!+03 4. 321!+03 4. 321!+03 4 -~21!+03 4. 321!+03 4.321!+03 4.321!+03 
pu240 1. 211!+03 l. 211!+03 1.211!+03 1. 11!+03 1.21!+03 1. 211!+03 1. 211!+03 
pu241 5 .101!+02 4.881!+02 4.67!+02 4. 48!+02 4. 29!+02 4 .111!+02 3. 931!+02 
pu242 1.051!+02 1. 051!+02 1. 051!+02 1. 051!+02 1. 051!+02 1. 051!+02 1. 05£+02 
am241 7. 711!+01 9.85£+01 1.191!+02 1. 38!+02 1. 571!+02 1. 751!+02 1. 92!+02 
am242m 1. 491!+00 1. 481!+00 1. 47!+00 1.47!+00 1. 461!+00 1.461!+00 1.45!+00 
am243 1. 461!+01 1.461!+01 1.461!+01 1. 46£+01 1.461!+01 1. 461!+01 1. 461!+01 

total 8.651!+05 8.651!+05 8.651!+05 8. 65!+05 8. 65!+05 8. 651!+05 8. 651!+05 
0 element concentrations, grams 
0 nuclide concentrations, grams 

basis •single reactor assembly 
initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954 .1 d 

""' 95 3. 65!+02 3. 811!+02 3. 811!+02 3.81!+02 3.811!+02 3.811+02 3.81!+02 
tc 99 3. 99!+02 3.991!+02 3. 991!+02 3.991!+02 3.991!+02 3.991!+02 3.991!+02 

nuclide concentrations, griiJIIS 
basis •single reactor assembly 

initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 
ru101 3.681!+02 3.68!+02 3. 681!+02 3. 681!+02 3. 681!+02 3.681!:+02 3.681!+02 
rh103 2.371!+02 2. 432+02 2.431!+02 2.43!+02 2.431!+02 2.431!+02 2. 431!+02 
ag109 3 .471!+01 3. 47!+01 3. 47!+01 3 .471!+01 3 .471!+01 3 .471!+01 3 .471+01 

nuclide concentrations, grams 
basis •single reactor assesably 

initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 
ndl43 4. 581!+02 4.62!+02 4. 621!+02 4.621!+02 4. 621!+02 4. 621!+02 4.621!+02 
ndl45 3.461!+02 3.461!+02 3. 461!+02 3. 46!+02 3.46!+02 3.461!+02 3. 461+02 
sml47 1. 051!+02 1.181!+02 1.271!+02 1.35!+02 1.411!+02 1. 46!+02 1. 501!+02 
sm149 1.58!+00 1. 731!+00 1.731!:+00 1.73!+00 1.73!+00 1.73!+00 1. 731!+00 
sm150 1. 231!+02 1.231!+02 1. 231!+02 1.23£+02 1.231!+02 1. 23!+02 1.231!+02 
sm.l51 1.011!+01 1. 011!+01 9.991!+00 9.92£+00 9. 851!+00 9. 781!+00 9. 711!+00 
eul51 8. 521!-02 1.551!-01 2. 231!-01 2.92£-01 3.60!-01 4. 271!-01 4.941!-01 
sm152 6.481!+01 6. 481!+01 6. 481!+01 6.481!+01 6.481!+01 6.481!+01 6.48!+01 
eu153 4.50!+01 4. 511!+01 4. 511!+01 4.511!+01 4. 51!+01 4. 51!+01 4.51!+01 

nuclide concentrations, grams 
basis zsingle reactor assembly 

initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 
g<l155 8.04!-02 2.871!-01 4.691!-01 6. 27£-01 7. 671!-01 8. 891-01 9.96!-01 

total 1. 621!+04 1. 62!+04 1. 621!+04 1. 621!+04 1. 621!+04 l. 621!+04 1. 621+04 
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SCALE4 . 3 Bulletin Board 

Welcome to SCALB-4 .3 . 

................................................................................ 
primary module acceu and input record [ acale driver - 95/0J/29 - 09:06:37 

module sas2h will be called 
Cooper BWR Sample AD02974-J, Hei~ht 115.042 em from top, Au~ 97 

mixtures of fuel-pin-unit-cell: 

44group latticecell 
uo2 1 den•lO. 32 1 840 

92234 0.026 92235 2.93 92236 0.013 92238 97.031 end 
kr-83 1 0 1-20 840 end 
kr-85 1 0 1-20 840 end 
y-89 1 0 1-20 840 end 
sr-90 1 0 1-20 840 end 
zr-93 1 0 1-20 840 end 
zr-94 1 0 1-20 840 end 
zr-95 1 0 1-20 840 end 
nb-94 1 0 1-20 840 end 
mo-95 1 0 1-20 840 end 
tc-99 1 0 1-20 840 end. 
ru-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 1 0 1-20 840 end 
pd-108 1 0 1-20 840 end 
ag-109 1 0 1-20 840 end 
sb-124 1 0 1-20 840 end 
xe-131 1 0 1-20 840 end 
xe-132 1 0 1-20 840 end 
xe-135 1 0 1-20 840 end 
xe-136 1 0 1-20 840 end 
cs-134 1 0 1-20 840 end 
cs-135 1 0 1-20 840 end 
cs-137 1 0 1-20 840 end 
ba-136 1 0 1-20 840 end 
la-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 1 0 1-20 840 end 
nd-145 1 0 1-20 840 end 
nd-147 1 0 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 
am-151 1 0 1-20 840 end 
sm-152 1 0 1-20 840 end 
eu-153 1 0 1-20 840 end 
eu-154 1 0 1-20 840 end 
eu-155 1 0 1-20 840 end 
gd-155 1 0 1-20 840 end 

zirc2 620 end 

h2o den•0.306 557 end 

4 0 5-5 557 end 

arbrn-zirc4 6. 56 5 0 0 0 8016 0.12 24000 ·o .10 26000 0. 20 50000 1. 40 
40000 98.18 5 1. 0 557 end 

uo2 6 den•10. 32 1 840 
92234 0.024 92235 2.732 92236 0.013 92238 97.231 end 

arbrn-~drod 10.32 2 0 1 0 8016 3 64000 2 6 0. 034 840 end 

h2o 7 den=0.862 557 end 

end cornp 

fuel-pin-cell ~eome.try: 

squarepitch 1.87 1.21 1 3 1.43 2 1.242 0 end 

assembly and cycle par....,tera: 

npin/assm-49 fuel~ht•1719. 74 ncyclea•17 nlib/cyc•2 
printlevel•S inplevel•2 numztotal•S end 
6 0.6050 4 0.6210 2 0.7150 3 1.0550 500 3.3028 3 3.3179 5 3.4223 7 3.7883 
power•l4.357 burn•l9 down•B end 
powerzl7 .091 burn•lJO down•l7 end 
power•21.459 burn•41 down•lO end 
power•16.747 burn•226 down•35 end 
power•18. 409 burn•39 down•7 end 
power•20.888 burn•22 down•l2 end 
power•19.60J burn•l08 down•19 end 
power•20. 314 burn•ll4 down• 59 end 
power•l6.642 burn•79 down•8 end 
power•lB, 409 burn•64 down•S end 
power•l5.473 burn•150 down•Jl end 
power•l5. 5'70 burn•l64 down•799 end 
pover•9.611 burn•l60 down•9 end 
power•9.967 burn•l48 down•48 end 
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0 

0 

0 

1 
0 

1 
0' 
0' 
0' 
0 

power=9 .184 
power=9. 669 
power•8. 582 

- - - -
SSI!UUISSSSSS 

sssssssssssss 
ss •• 
SB 

ss 
ssssssssssss 
ssssssssssss 

•• •• •• •• sssssssssssss 
SSSSSSSI!ISSS 

nn nn 
nnn nn 
nnnn nn 
nn nn nn 
nn nn nn 
nn nn nn 
nn rm rm 
nn rm nn 
nn nn nn 
nn nnnn 
nn nnn 
nn nn 

0000000 
000000000 

00 00 
DO 00 
DO 00 
DO 00 
DO DO 
DO DO 
DO DO 

DO 00 
000000000 

0000000 

22222222222 
2222222222222 
22 22 

22 
22 

22 
22 

22 
22 

22 
2222222222222 
2222222222222 

burn=96 down•6l end 
burn•129 down•5 end 
bum• 57 down•l954. 09 end 

------ - - - - - - - - -
aaaaaaaaa ••••••••••• 22222222222 hh hh 

aaaaaaaaaaa aaasssaasassa 2222222222222 hh hh 
aa .... sa •• 22 22 hh hh 
1111 ... •• 22 hh hh 
1111 ... •• 22 hh hh 
aaaaaaaaaaaaa •••••••••••• 22 bhhhhhhhhhhhh 
aaaaaaaaaaaaa •••••••••••• 22 bhhhhhhhhhhhh 
aa •• •• 22 hh hh ... aa •• 22 hh hh ... •• •• • • 22 hh hh 
•• aa saassssssssss 2222222222222 hh hh 
•• •• • •••••••••• 2222222222222 hh hh 

iiiiiiiiiiii CCCCCC'C'CCCC hh hh 00000000000 11 
iiiiiiiiiiii CCCCC'C'C:C:CC:CCC hh hh 0000000000000 11 

ii c:c: c:c: hh hh 00 00 11 
ii c:c: hh hh 00 00 11 
ii c:c: hh hh 00 00 11 
ii c:c: hbhhhhhhhhhhh 00 00 11 
ii c:c: hhhhhhhhhhhhh 00 00 11 
ii c:c: hh hh 00 00 11 
ii c:c hh hh 00 00 11 
ii cc cc hh hh 00 00 11 

iiiiiiiiiiii cccc:cc:cc:ccccc hh hh 0000000000000 1111111111111 
iiiiiiiiiiii ccc:ccccccec hh hh 00000000000 1111111111111 

88888888888 If 11 .. 
8888888888888 If 111 444 

.II 99999999999 
II 9999999999999 

88 88 If 1111 .... II 99 99 
88 88 II 11 4444 II 99 99 
88 88 II 11 •• •• 88888888888 II 11 •• •• II . 99 . 99 

II 9999999999999 
88888888888 II 11 44 •• II 999999999999 

88 88 II 11 4444UU44U II 99 
88 88 If 11 ............. II 99 
88 88 II 11 .. II 99 
8888888888888 II 11111111 .. II 9999999999999 

88888888888 II 11111111 44 II 999999999999 

11 22222222222 11 0000000 
111 2222222222222 111 000000000 

1111 22 22 1111 00 DO 
11 22 11 00 00 
lr 22 11 00 00 
11 22 11 00 DO 
11 22 11 00 00 
11 22 11 
11 22 11 

00 00 
00 00 

11 22 11 00 00 
11111111 2222222222222 11111111 000000000 
11111111 2222222222222 11111111 0000000 

aassssssass c:c:ceeccceee aaaaaa.aaa 11 eeeeeeeeeeeee 
sssssssssssss eeeceecccccec aaaaaaaaaaa 11 eeeeeeeeeeeee 
•• .. cc cc •• •• 11 ee 

"" cc •• a a 11 ee ... cc a a •• 11 ee 
ssssssssaass cc aaaaaaaaaaaaa 11 eeeeeeeee 
ssssssssssss c:c aaaaaaaaaaaaa 11 eeeeeeeee 

SB cc a a a a 11 ee 
ss cc a a a a 11 ee 

as .a cc cc a a aa 11 ee 
SSBSBSSSSSSSS ccccccccccccc aa a a 1111111111111 eeeeeeeeeeeee 

SSSSSSSSSBS ccccccccccc a a aa 111111.1111111 eeeeeeeeeeeee 

.................................................................................... ............... .............. .................................... ......... ................ . ..................................................................................... 
program verification information 

code system: scale version: 4.3 

................................ * * ... * * * * * * .. * * * ••••• * * ......................................... * • .................. .................................................................. ... . 
program: sas2 

creation dateo 03107197 

1ibraryo loptlneut1Sc:a1e4.31bin 

this is not a scale configuration controlled code 

jobname' nicho1 

date of execution, 08114197 

time of execution: 21:21:04 

················································································ ................................................................................. .........................................•.•................••.................. 

nuclide concentrations, grams 

7777777777777 
777777777777 
77 77 

77 
77 

77 
77 

77 
77 

77 
77 
77 

u 
U4 .... 

uu •• u .. u 
•• 44 

444444444444 ............. .. .. .. 
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initial 18-18 d 
basis •aingle reactor aasembly 

gd155 4. 391!+02 4.398+02 
total 1. 971!+04 1. 978+04 

0 nuclide concentrations. grams 

initial lE-18 d 
basis •single reactor assembly 

u234 2.291!+02 2.291!+02 
u235 2.581!+04 2.588+04 
u236 1.151!+02 1.151!+02 
u238 8.551!+05 8.551!+05 

t.otal 8.811!+05 8.811!+05 
0 basis • 
0 initial 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 
0 initial 2.4 d C.8d 7.1 d 9.5 d 9.5 d 
0 nuclide concentrations, grams 

initial 325.7 d 651.4 d 
basis •single reactor assembly 

977.0 d 1302.7 d 1528.4 d 1954.1 d 
am150 2.258-06 2.25£-06 2.258-06 2.251!-06 2.258-06 2.258-06 2. 25£-06 
aml52 1.418-05 1. 421!-05 1.428-05 1. 43£-05 1.448-05 1. 458-05 1. 451!-05 
eul53 8. 258-01 9.121!-01 9.461!-01 9.591!-01 9. 641!-01 9. 671!-01 9. 671-01 

0 nuclide concentrations, grama 

initial 325.7 d 651.4 d 
baais •single reactor aasembly 

977.0 d 1302.7 d 1628.4 d 1954.1 d 
gd155 2.781!-01 2. 821-01 2.851!-01 2.891!-01 2.91B-01 2. 941!-01 2.961-01 

total 1. 978+04 1. 978+04 1. 971!+04 1.971!+04 1. 971!+04 1. 971!+04 1. 971!+04 
0 nuclide concentratioru~, grama 

basis •single reactor assembly 
initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 

u233 1. 648-03 1.758-03 1. 851-03 1. 958-03 2. 068-03 2.168-03 2. 278-03 
u2H 1.388+02 1.398+02 1.401!+02 1.411!+02 1.428+02 1.431!+02 1.441!+02 
u235 7.221!+03 7.221!+03 7.221!+03 7. 221+03 7.221!+03 7.221+03 7.221!+03 
u236 3.281!+03 3.281!+03 3.291!+03 3. 291!+03 3.29!+03 3.298+03 3.291+03 
u238 8.351!+05 8.351!+05 8.351!+05 8.351+05 8. 351!+05 8.351!+05 8.351+05 

np237 3.251!+02 3.271!+02 3. 271!+02 3.281!+02 3 .288+02 3.298+02 3.291!+02 
pu236 2. 998-04 2.421!-04 1. 961!-04 1. 581!-04 1.281!-04 1. 038-04 8.341-05 
pu238 1. 351!+02 1.451!+02 1. 471!+02 1.471!+02 1. 461!+02 l. 451!+02 1.448+02 
pu238 1.351!+02 1.451!+02 1. 471!+02 1. 471!+02 1.461!+02 1. 451!+02 1.448+02 
pu239 4. 591!+03 4 .61B+03 4.611!+03 4 .611!+03 4.611!+03 4. 61£+03 4.611!+03 
pu240 1. 98Et03 1. 9SE+03 1. 98£+03 1. 98£+03 1. 981!+03 1. 98!+03 l. 981!+03 
pu241 8. 971!+02 8.591!+02 8.231!+02 7.881!+02 7.551!+02 7. 231!+02 6.93!+02 
pu242 3. 42£+02 3.421!+02 3.42£+02 3.42£+02 3. 421!+02 3.421!+02 3.421!+02 
am241 1.171!+02 1. 541!+02 l. 901!+02 2.25!+02 2.581!+02 2.891!+02 3 .19!+02 
am242m 2.411!+00 2.401!+00 2. 391!+00 2.381!+00 2.371!+00 2. 36!+00 2.341!+00 
am243 7 .13£+01 7 .131!+01 7.132+01 7.13£+01 7.13£+01 7 .13£+01 7 .131!+01 

total 8. 551!+05 8. 551!+05 8. 551!+05 8.55£+05 8.55£+05 8.55£+05 8. 551!+05 
0 element concentrations, grama 
0 nuclide concentrations, grams 

initial 325.7 d 651.4 d 
basis •single reactor assembly 

977.0 d 1302.7 d 1628.4 d 1954.1 d 
mo 95 5.67!+02 5. 92E+02 5.93!+02 5. 931!+02 5.93E+02 5. 93E+02 5. 931!+02 
tc 99 6.231!+02 6. 24E+02 6.24!+02 6.24£+02 6.24!+02 6.24£+02 6. 241!+02 

nuclide concentrations, grams 
basis •single reactor assembly 

initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 
rulOl 5. 98E+02 5.98E+02 5. 98£+02 5. 98£+02 5.98E+02 5.98!+02 5.98£+02 
rhl03 3.62£+02 3. 73E+02 3.73£+02 3. 731!+02 3.73!+02 3. 73E+02 3. 73E+02 
agl09 6. 85£+01 6.85!+01 6.85£+01 6. 85£+01 6.85!+01 6. 85!+01 6.85!+01 

nuclide concentrations, grams 

initial 325.7 d 651.4 d 
baais •single reactor assembly 

977.0 d 1302.7 d 1628.4 d 1954.1 d 
ndl43 6. 37E+02 6. 42!+02 6.42!•02 6.42!+02 6. 42£+02 6.42£+02 6. 42£+02 
nd145 5.28!+02 5. 28E+02 5.28!+02 5. 28£+02 5. 28£+02 5 .28£+02 5. 288+02 
sm.l47 1.38£+02 1. 55!+02 l. 69E+02 1. 791!+02 1. 88E+02 1.941!+02 2.00!+02 
aml49 1.48£+00 1.761!+00 l. 76E+OO l. 76£+00 1.76£+00 1.761!+00 1. 761+00 
sml50 2.11£+02 2 .11£+02 2.11!+02 2 .11!+02 2 .11£+02 2 .11£+02 2 .11!+02 
aml51 1.13£+01 1.13£+01 1.13£+01 1.12!+01 1.11£+01 1.10£+01 1.09£+01 
eul51 4.55E-02 1. 24£-01 2. 01!-01 2.78£-01 3. 55E-01 4.31E-01 5. 061!-01 
am152 l. 021!+02 1. 02E+02 1. 02!+02 l. 02£+02 1.02E+02 1. 02!+02 1. 02£+02 

nuclide concentrations, grams 

initial 325.7 d 651.4 d 
basis esingle reactor assembly 

977.0 d 1302.7 d 1-628.4 d 1954 .1 d 
. eul53 8.85!+01 8.87£+01 8.87£+01 8. 87E+01 8.88!+01 8.88!+01 8.88E+01 

gd155 9.99!-02 5. 68£-01 9.79£-01 l.34E+OO l. 65E+OO 1.93!+00 2.17E+OO 
total 2.64!+04 2.64!+04 2. 648+04 2.64!+04 2.64!+04 2. 64E+04 2.641!+04 
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coop2974u.sum 
o••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• . 

SCALE4.3 Bulletin Board 

We1cOIDII to SCALI!-4. 3 . 

.............. ···~······························································· primary module acce•• and input record ( Beale driver - 95/03/29 - 09:06:37 
module sas2h will be called 

Cooper BWR San;>le ADD2974-U, Height 291.087 em frOID top, Aug 97 

mixtures of fuel-pin-uni~-cell: 

44group latticecell 
uo2 1 den•10.32 1 840 

92234 0. 026 92235 2. 93 92236 0. 013 92238 97.031 end 
kr-83 1 0 1-20 840 end 
kr-85 1 0 1-20 840 end 
y-89 1 0 1-20 BCO end 
sr-90 1 0 1-20 840 end 
zr-93 1 0 1-20 840 end 
zr-94 1 0 1-20 840 end 
zr-95 1 0 1-20 840 end 
nb-94 1 0 1-20 840 end 
1110-95 1 0 1-20 840 end 
tc-99 1 0 1-20 840 end 
ru-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 1 0 1-20 840 end 
pd-108 1 0 1-20 840 end 
aq-109 1 0 1-20 840 end 
sb-124 1 0 1-20 840 end 
xe-131 1 0 1-20 840 end 
xe-132 1 0 1-20 840 end 
xe-135 1 0 1-20 840 end 
xe-136 1 0 1-20 840 end 
cs-134 1 0 1-20 840 end 
cs-135 1 0 1-20 840 end 
cs-137 1 o 1-20 840 end 
ba-136 1 0 1-20 840 end 
la-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 tmd 
nd-143 1 0 1-20 840 end 
nd-145 1 0 1-20 840 end 
nd-147 1 0 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-152 1 0 1-20 840 end 
eu-153 1 0 1-20 840 end 
eu-154 1 0 1-20 840 end 
eu-155 1 0 1-20 840 end 
gd-155 1 0 1-20 840 end 

zirc2 620 end 

h2o den•0.652 557 end 

n 0 5-5 557 end 

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 6 den•l0.32 1 840 
92234 0.024 92235 2.732 92236 0.013 92238 97.231 end 

arbm-gdrod 10.32 2 0 1 -0 8016 3 64000 2 6 0. 034 840 end 

h2o 7 dena0.862 557 end 

end c~ 

fuel-pin-cell geometry: 

squarepitch 1.87 1.21 1 1.43 1.242 0 end 

assembly and cycle parameters: 

npin/as~·49 fuelnght•1719.74 ncycles•17 n1ib/cyc•2 
printlevel•5 inplevel•2 numztotal•8 end 
6 0.6050 4 0.6210 2 0.7150 3 1.0550 500 3.3028 3 3.3179 5 3.4223 7 3.7883 
power•15.246 burn•19 
power•l8 .149 burn•lJO 
power•22. 788 burn•41 
power•l7.784 burn•226 
power•l9. 549 burn•39 
power•22.182 burn•22 
power•20. 817 bum• lOB 
power•21.572 burn•114 
power•l7. 673 burn•79 
power•l9.549 burn•64 
power=l6. 431 burn•150 
power•16.534 burn•164 
power•10.206 burn•l60 
power•lO. 584 burn•148 

down•8 
down•17 
down•10 
down•35 
down•7 
down•12 
down•l9 
down•59 
down•8 
down•5 
down•Jl 
down•799 
down•9 
down•48 

end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
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0 

0 

0 

1 
o· 
o· 
0' 
0 

power•9.753 burn•96 
power•lO. 268 burn•l29 
powerz9.113 burn•57 

clown•6l end 
clown•5 end 
clown•l954. 09 end 

ssssssssssa 
ssssssssssssa 
ss 
8S 

•• 
85 
ssssssssssss 
ssssssssssss 

85 

.. 
85 

ss 
sssssssssssss 
sssssssssss 

nn nn 
nnn nn 
nnnn nn 
nn nn nn 
nn nn nn 
nn nn nn 
nn nn nn 
nn nn nn 
nn nn nn 
nn nnnn 
nn IUU1 

nn nn 

0000000 
000000000 

00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 

00 00 
000000000 

0000000 

22222222222 
2222222222222 
22 22 

22 
22 

22 
22 

22 
22 

22 
2222222222222 
2222222222222 

aaaaaaaaa 
aaaaaaaaaaa 

aa aa 
a a 
aa aa 
aaaaaaaaaaaaa 
aaae.aaaaaaa&a 
aa aa 
aa 
aa 
aa 
a a 

a a 
a a 
aa 
aa 

iiiiiiiiiiii 
iiiiiiiiiiii 

ii 
ii 
ii 
ii 
ii 
ii 
ii 
ii 

iiiiiiiiiiii 
iiiiiiiiiiii 

88888888888 
8888888888888 
88 88 
88 88 
88 88 

88888888888 
88888888888 

88 88 
88 88 
88 88 
8888888888888 

88888888888 

22222222222 
2222222222222 
22 22 

22 
22 

22 
22 

22 
22 

22 
2222222222222 
2222222222222 

••••••••••• ssssassssssss 
88 

•• •• 
•• 
SSSSSSSBSBIS 

1!18SS8SSIJS888 .. .. ... 
•• BBSSSSSSSBBSS 

sassssssssa 

ccccccccccc 
ccccccccccccc 
cc cc 
cc 
cc 
cc 
cc 
cc 
cc 
cc cc 
ccccccccceecc 
ccccccccccc 

II 
II 

II 
II 

II 
II 

II 
II 

II 
II 

II 
II 

22222222222 
2222222222222 
22 22 

22 
22 

22 
22 

22 
22 

22 
2222222222222 
2222222222222 

hh hh 
hh hh 
hh hh 
hh hh 
hh hh 
hhhhhhhhhhhhh 
hhhhhhhhhhhhh 
hh hh 
hh hh 
hh hh 
hh hh 
hh hh 

11 
111 

1111 
11 
11 
11 
11 
11 
ll 
11 

11111111 
11111111 

0000000 
000000000 

00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 

00 00 
000000000 

0000000 

sssssssssss ccccccccccc 
sssssssssssss ccccccccccccc 
•• ss cc cc 
ss cc 
ss cc 
ssssssssssss cc 
ssssssssssss cc 

as cc 
ss cc 

BS ss cc cc 
BSSSSSSSSSBSS 

BBSSSSSBSSS 
C'C'C'C'CC'CCCCCCC 
ccccccccccc 

hh hh 
hh hh 
hh hh 
hh hh 
hh hh 
hhhhhhhhhhhhh 
hhhhhbhhhhhhh 
hh hh 
hh hh 
hh hh 
hh hh 
hh hh 

ooooOoooooo 
0000000000000 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
0000000000000 

00000000000 

" '" "" "" " " " " " " ""'"""' UUU44UU4 

" u 
44 

7777777777777 
777777777777 
77 77 

77 
77 

77 
77 

77 
77 

77 
77 
77 

aaaaaaaaa 
aaaaaaaaaaa 

aa a a 
a a a a 
a a a a 
aaaaaaaaaaa.aa 
aaaaaaaaaaaaa 
a a aa 
a a a a 
aa aa 
a a .... .... aa 

11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
1111111111111 
1111111111111 

II 99999999999 
II 9999999999999 

II 99 99 
II 99 99 

II .99 99 
II 9999999999999 

II 999999999999 
II 99 

II 99 
II 99 

II 9999999999999 
II 999999999999 

33333333333 
3333333333333 
33 33 

33 
33 

333 
333 

33 
33 

33 33 
3333333333333 

33333333333 

11 eeeeeeeeeeeee 
11 eeeeeeeeeeeee 
11 ee 
11 ee 
11 ee 
11 eeeeeeeee 
11 eeeeeeeee 
11 ee 
ll ee 
ll ee 
lllllllll1111 eeeeeeeeeeeee 
1111111111111 eeeeeeeeeeeee 

.................................................................................................. ........................................................................................... ..................................... ....................................... .......... . 
program verification information 

code system: scale version: 4.3 ................................................................................ ................................................................................ 
program: sas2 

creation date' 03107197 

library, loptlneut1Scale4.31bin 

this is not a scale configuration controlled code 

jobr11ome' nichol 

date of execution' 08114/97 

time of execution: 22:07:32 

................................................................................ 
• • •• • ••••••••••••••• •• • • • • • • • • • •.• * * * *. * ••••• * •••••••••• * * •••••••••••••••••••• * * • ................................................................................ 

nuclide concentrations. grams 

7777777777777 
777777777777 
77 77 

77 
77 

77 
77 

77 
77 

77 
77 
77 

22222222222 
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22 
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22 
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22 
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baaia •single reactor assembly 
initial 11!-18 d 

gdl55 4.391!:+02 4. 391!+02 
total 1.971!+04 1. 971!+04 

0 nuclide concentrations, gram5 
basis •single reactor assembly 

initial 11!-18 d 
u234 2.29!+02 2.291!+02 
u235 2.58!+04 2. 581!+04 
u236 1.151!+02 1.151!+02 
u238 8.551!+05 8.55!+05 

total 8. 811!+05 8.81B+05 
0 basis • 
0 initial 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 
0 initial 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 
0 nuclide concentrations, grams 

initial 325.7 d 651.4 d 
basis •single reactor aa:sembly 

977.0 d 1302.7 d 1628.4 d 1954.1 d 
sml50 1. 851!-06 1. 851!-06 1. 851!-06 1. 85!-06 1. 851!-06 1.851!-06 1. 851!-06 
aml52 1. 221!-05 1. 221!-05 1. 231!-05 1.24£-05 1.241!-05 1.251!-05 1. 251!-05 
eu153 6.971!-01 7. 761!-01 8. 071!-01 8.201!-01 8.241!-01 8 .261!-01 8. 271!-01 

0 nuclide concentrations, grams 
basis •single reactor assembly 

initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 
gdl55 1. 891!-01 1. 921!-01 1. 961!-01 1. 981!-01 2.011!-01 2 .031!-01 2.051!-01 

total 1. 971!+04 1. 971!+04 1. 971!+04 1. 971!+04 1. 971!+04 1. 971!+04 1. 971!+04 
0 nuclide concentrations, grams 

basia •sinole reactor assembly 
initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 

u233 1. 32£-03 l.Cl£-03 1. 511!-03 1.601!-03 1.691!-03 1. 781!-03 1. 881!-03 
u234 1. 391!+02 1.401!+02 1.411!+02 1. 421!+02 1. 431!+02 1. 441!+02 1. 451!+02 
u235 5. 321!+03 5 .321!+03 5.321!+03 5. 321!+03 5. 321!+03 5.321!+03 5.321!+03 
u236 3.401!+03 3.401!+03 3 .401!+03 3.401!+03 3. 401!+03 3.401!+03 3.401!+03 
u238 8. 371!+05 8. 371!+05 8.371!+05 8.371!+05 8.3?1!+05 8 .371!+05 8. 371!+05 

np237 2. 891!+02 2.91!+02 2.911!+02 2.921!+02 2.921!+02 2. 921!+02 2. 931!+02 
pu236 2.341!-04 1. 901!-04 1.53!-04 1.241!-04 1.001!-04 8. 081!-05 6.531!-05 
pu238 1.161!+02 1. 261!+02 1.281!+02 1. 271!+02 1.271!+02 1.261!+02 1.251!+02 
pu238 1.161!+02 1. 261!+02 1.281!+02 1.271!+02 1.271!+02 1.261!+02 1.251!+02 
pu239 3. 451!+03 3'.471!+03 3 .47!+03 3. 471!+03 3 .471!+03 3.471!+03 3 .471!+03 
pu240 1.921!+03 1. 921!+03 1. 921!+03 1. 928+03 1.921!+03 1.921!+03 1. 921!+03 
pu241 7.541!+02 7 .221!+02 6. 921!+02 6. 631!+02 6. 351!+02 6.081!+02 5. 821!+02 
pu242 3. 981!+02 3. 981!+02 3. 981!+02 3. 981!+02 3.981!+02 3.98£+02 3.981!+02 
am241 9.001!+01 1. 221!+02 1.521!+02 1.811!+02 2.081!+02 2 .351!+02 2.601!+02 
am242m 1.571!+00 1.561!+00 1. 561!+00 1.551!+00 1. 541!+00 1.541!+00 1. 531!+00 
am243 7.001!+01 7.001!+01 7.001!+01 7.001!+01 7.001!+01 7.001!+01 7.001!+01 

total 8.531!+05 8. 531!+05 8. 531!+05 8. 531!+05 8.531!+05 8. 531!+05 8.531!+05 
0 element concentrations, grams 
.o nuclide concentrations, grams 

basis •sinqle reactor assembly 
initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 

mo 95 6 .111!+02 6.371!+02 6.381!+02 6.381!+02 6.381!+02 6.381!+02 6. 381!+02 
tc 99 6.701!+02 6. 711!+02 6. 711!+02 6.711!+02 6 .711!+02 6 .111!+02 6.711!+02 

0 nuclide concentrations, grams 
basis •single reactor assembly 

initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954 .1 d 
rulOl 6 .391!+02 6. 391!+02 6.391!+02 6. 391!+02 6.391!+02 6.391!+02 6. 391!+02 
rhl03 3. 741!+02 3.861!+02 3. 861!+02 3.861!+02 3.861!+02 3. 861!+02 3. 861!+02 
agl09 7 .131!+01 7 .131!+01 7.131!+01 7 .131!+01 7.131+01 7 .131!+01 7 .131!+01 

nuclide concentrations, grams 
basis •single reactor assembly 

initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 
ndl43 6. 201!+02 6.261!+02 6.261!+02 6.261!+02 6. 261!+02 6.261!+02 6.261!+02 
nd145 5. 661!+02 5. 661!+02 5. 661!+02 5. 661!+02 5. 661!+02 5.66!+02 5.661!+02 
sml47 1.541!+02 1. 721!+02 1. 871!+02 1. 98E+02 2. 071!+02 2 .141!+02 2.201!+02 
sml49 1. OOE+OO 1. 30!+00 1. 301!+00 1.30!+00 1. 301!+00 1. 301!+00 1. 30!+00 
sml50 2 .191!+02 2.191!+02 2 .19!+02 2 .19!+02 2 .191!+02 2.191!+02 2.191!+02 
sm151 8.321!+00 8. 331!+00 8.271!+00 8. 22!+00 8.161!+00 8 .111!+00 8.051!+00 
eul51 2. UE-02 8 .181!-02 1.391!-01 1. 951!-01 2. 521!-01 3.081!-01 3. 63!-01 
sm152 1. 141!+02 1.141!+02 1.141!+02 1.141!+02 1.141!+02 1.141!+02 1.141!+02 
eul53 9. 291!+01 9. 321!+01 9.32!+01 9.321!+01 9. 321!+01 9 .321!+01 9. 321!+01 

0 nuclide concentrations, grams 
basis •single reactor assembly 

initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 
gdl55 6. 271!-02 5. 641!-01 1.001!+00 1.391!+00 1. 721!+00 2. 021!+00 2. 281!+00 

total 2. 811!+04 2. 811!+04 2.811!+04 2.811!+04 2. 811!+04 2.811!+04 2.811!+04 
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2966tplus 1 OOdeg.sum 
o••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••""**••••••••• . 

SCALB4. 3 Bulletin Board 

WelcOIIIe to SCALB-4 . 3 . 

...................•......•......•.....•...•.......••......•.....•.•••...••..•• 
primary module access and input record ( scale driver - 95/03/29 - 09:06:37 

module sas2h will be called 
Cooper BWR Saq>1e ADD2966-T, Height 274.777 em from top, Aug 97 

100 k increase in fuel temperature 

mixtures of fuel-pin-unit-cell: 

44group latticecell 
uo2 1 den=10. 32 1 940 

92234 0.026 92235 2. 93 92236 0. 013 92238 97.031 end 
kr-83 1 0 1-20 940 end 
kr-85 1 0 1-20 940 end 
y-89 1 0 1-20 940 end 
sr-90 1 0 1-20 940 end 
zr-93 1 0 1-20 940 end 
zr-94 1 0 1-20 940 end 
zr-95 1 0 1-20 940 end 
nb-94 1 0 1-20 940 end 
mo-95 1 0 1-20 940 end 
tc-99 1 0 1-20 940 end. 
ru-101 1 0 1-20 940 end 
ru-106 1 0 1-20 940 end 
rh-103 1 0 1-20 940 end 
rh-105 1 0 1-20 940 end 
pd-105 1 0 1-20 940 end 
pd-108 1 0 1-20 940 end 
ag-109 1 0 1-20 940 end 
sb-124 1 0 1-20 940 end 
xe-131 1 0 1-20 940 end 
xe-132 1 0 1-20 940 end 
xe-135 1 0 1-20 940 end 
xe-136 1 0 1-20 940 end 
cs-134 1 0 1-20 940 end 
cs-135 1 0 1-20 940 end 
cs-137 1 0 1-20 940 end 
ba-136 1 0 1-20 940 end 
la-139 1 0 1-20 940 end 
pr-141 l 0 1-20 940 end 
pr-143 1 0 1-20 940 end 
ce-144 1 0 l-20 940 .end 
nd-143 1 0 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 1 0 1-20 940 end 
sm-149 1 0 1-20 940 end 
sm-150 1 0 1-20 940 end 
sm-151 1 0 1-20 940 end 
sm-152 1 0 1-20 940 end 
eu-153 1 0 1-20 940 end 
eu-154 1 0 1-20 940 end 
eu-155 1 0 1-20 940 end 
qd-155 1 0 1-20 940 end 

zirc2 2 620 end 

h2o den•0.607 557 end 

4 0 5-5 557 end 

arbrn-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 6 den=10. 32 1 940 
92234 0.024 92235 2.732 92236 0.013 92238 97.231 end 

arbrn-gdrod 10.32 2 0 1 0 8016 3 64000 2 6 0. 034 940 end 

b2o 7 den•0.862 557 end 

end COifl> 

fuel-pin-cell geometry: 

squarepitch 1.87 1.21 1 1. 43 1.242 0 end 

assembly and cycle parameters: 

npin/aaam•49 fuelnght•1719.74 ncycles•l7 nlib/cyc•2 
printlevel•S inplevel•2 numztotal•S end 
6 0.6050 4 0.6210 2 0.7150 3 1.0550 500 3.3028 3 3.3179 5 3.4223 7 3.7883 
power•16.67l burn•19 
power=l9.8t5 burn•130 
power•24. 917 burn•4l 
power•l9.445 burn•226 
pover•21.375 burn•39 
power•24. 254 burn•22 
power•22.762 burn•108 
power=23.587 burn•ll4 
power.:l9. 324 burn:s:79 
power•21.375 burn•64 
power•17.966 burn•l50 
power•l8.078 burn•l64 
power•ll.l60 burn•160 
power•11.573 burn•148 

down•8 
down•17 
down•10 
down•J5 
down•7 
down•12 
down•19 
down•59 
down•8 
down•S 
down•31 
down•799 
down•9 
down•48 

end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
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0 

0 

0 

1 
0 

1 
0' 

power•10. 664 
power•ll.227 
power•9.965 

- - - - -
asssssssssa 

sssssssssssss 
•• •• 
ss 

•• ssssssssssss 
ssssssssssss 

ss .. 
•• •• sssssssssssss 
sssssssssss 

lUl lUl 

JUUl lUl 

lUllUl lUl 

lUl lUl lUl 

lUl lUl lUl 

lUl lUl nn 
lUl nn nn 
lUl lUl nn 
nn nn nn 
nn lUllUl 

nn JUUl 

nn nn 

0000000 
000000000 

00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 

00 00 
000000000 

0000000 

22222222222 
2222222222222 
22 22 

22 
22 

22 
22 

22 
22 

22 
2222222222222 
2222222222222 

burn•96 down•6l end 
burn•129 down•S end 
burn• 57 down•195f. 09 end 

- - - - - - - - - - - - - - -
aaaaaaaaa ••••••••••• 22222222222 hh hh 

IJI!UUUUUUUIBIJ aaasasasaasss 2222222222222 hh hh 
aa a a •• •• 22 22 hh hh 
a a a a •• 22 hh hh 
aa a a •• 22 hh hh 
aaaaaaaaaaaaa •••••••••••• 22 hhhhhhhhhhhhh 
aaaaaaaaaaaaa ssssssssssss 22 hhhhhhhhhhhhh 
aa aa •• 22 hh hh 
aa a a •• 22 hh hh 
aa a a .. •• 22 hh hh 
aa a a sasasssssssss 2222222222222 hh hh 
aa aa ssassssssas 2222222222222 hh hh 

iiiiiiiiiiii ccecccccccc hh hh 00000000000 11 
iiiiiiiiiiii ccccccccccccc hh .hh 0000000000000 11 

ii "" "" hh hh 00 00 11 
ii "" hh hh 00 00 n 
ii "" hh hh 00 DO 11 
ii "" hhhhhhhhhhhhh 00 00 11 
ii ec hhhhhhhhhhhhh 00 00 11 
ii cc hh hh 00 00 11 
ii cc hh hh 00 00 11 
ii cc cc hh hh 00 00 11 

iiiiiiiiiiii ccccccccccccc hh hh 0000000000000 1111111111111 
iiiiiiiiiiii ccccccccccc hh hh 00000000000 1111111111111 

88888888888 II 11 .. II 99999999999 
8888888888888 II 111 444 II 9999999999999 
88 8ll II 1111 4444 II 99 99 
88 88 II 11 " " II 99 99 
88 88 II 11 44 " II . 99 99 

88888888888 II 11 44 " II 9999999999999 
88888888888 II 11 44 " II 999999999999 

88 88 II 11 444444444444 II 99 
88 88 II 11 4444444444444 II 99 
88 88 II 11 44 II 99 
8888888888888 II 11111111 44 II 9999999999999 

88888888888 II 11111111 44 II 999999999999 

22222222222 5555555555555 44 22222222222 
2222222222222 5555555555555 444 2222222222222 
22 22 55 4444 22 22 

22 55 .. " 22 
22 55 44 44 ... 22 

22 555555555555 .. .. 22 
22 5555555555555 44 .. 22 

22 55 444444444444 22 
22 ... 55 4444444444444 22 

22 55 55 44 22 
2222222222222 5555555555555 " 2222222222222 
2222222222222 55555555555 44 2222222222222 

sssssssssss ccccccccccc aaaaaaaaa 11 eeeeeeeeeeeee 
sssssssssssss ccccccccccccc aaaaaaa.aaaa 11 eeeeeeeeeeeee 
ss sa cc cc aa aa 11 ee 

•• cc a a a a 11 ee 
ss cc a a aa 11 ee 
ssssssssssss cc aaaaaaaaall.aaa 11 eeeeeeeee 
ssssssssssss cc aaaaaa8.8.aaaaa 11 eeeeeeeee 

ss cc a a a a 11 ee 
OS cc a a aa 11 ee 

as as cc cc a a a a 11 ee 
IISSSSSSSSSSSS ccccccccccccc a a a a 1111111111111 eeeeeeeeeeeee 

SSS!ISSSSSSS ccccccccccc a a a a 1111111111111 eeeeeeeeeeeee 

.............................................................................................. 
.. ..................... ••• •••• •••••••••••• * * *. * ••• * * * * ..................................... . 
• • ... • • .... .. .. ... .. • .. • • * ** .......... * ••••••••••••••••• *. *. * ••••••••••••••• * ••••••••••• 

program verification information 

code system: scale version: 4.3 ................................................................................ ......................................................... ....................... . 
program: sas2 

creation date: 03107197 

library: loptlneut1Scale4.3/bin 

this is not a scale configuration controlled code 

j obname: nicho1 

date of execution: 08/14197 

time of execution: 22:54:25 

................................................................................ .......... ...................................................................... . ............................... ············································ .... . 
0 • 100 k increase in fuel temperature 
o· 
0 nuclide concentrations, qrams 

7777777777777 
777777777777 
77 77 

77 
77 

77 
77 

77 
77 

77 
77 
77 

44 
444 .... .... 

H .. 
" .. 

44 " 444444444444 
4444444444444 

u 
44 
44 
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basis •single reactor assembly 
initial 11!-18 d 

gd155 4.391!+02 4 .391!+02 
total 1.971!+04 1.971!+04 

0 nuclide concentrations, grams 
basis •single reactor assembly 

initial 11!-18 d 
u234 2.291!+02 2.291!+02 
u235 2.581!+04 2.581!+04 
u236 1.151!+02 1.151!+02 
u238 8. 551!+05 8.551!+05 

total 8.811!+05 8.811!+05 
0 basi• • 
0 initial 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 
0 initial 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 

baaia • single reactor assembly 
charge 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 

baaia • single reactor assembly 
charge 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 

baaia • ainqle reactor assembly 
charge 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 

aml47 . 001!+00 1.051!-22 3.951!-22 8.401!-22 1. 431!-21 1. 431!-21 
sm149 .001!+00 3.08!-12 5. 511!-12 7 .UI!-12 8. 911!-12 8. 911!-12 
sm150 . 001!+00 1.651!-11 3. 371!-11 5.148-11 6.951!-11 6. 951!-11 
sm151 .001!+00 3. 32!-10 6.55!-10 9.691!-10 1.27!-09 1.271!-09 
sm152 .00!+00 3.511!-10 7. 081!-10 1.071!-09 1.441!-09 l.UE-09 
eul51 .001!+00 1. 711!-12 3. 401!-12 5. 071!-12 6. 711-12 6. 711!-12 
eul53 .001!+00 4 .191!-08 1. 671!-07 3. 741!-07 6. 621!-07 6.621!-07 
gd155m .00!+00 4 .13!-12 4 .ll!-12 4. 09!-12 4.071!-12 4. 07!-27 
qd155 2.831!+00 2.82!+00 2.811!+00 2.801!+00 2.781!+00 2.78!+00 

totals 6. 951!+03 6. 95!+03 6. 951!+03 6. 951!+03 6.951!+03 6. 951!+03 
basis • single reactor assembly 

charge 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 
u233 . OOE+OO 1. 881!-08 3.761!-08 5.63!-08 7. 491!-08 7.491!-08 
u234 9. 79!-01 9. 791!-01 9.781!-01 9. 771!-01 9. 771!~01 9.771!-01 
u235 1.101!+02 1.101!+02 1.09!+02 1.091!+02 1.091!+02 1.091!+02 
u236 4.851!-01 5.221!-01 5. 581!-01 5.94£-01 6.301!-01 6.301!-01 
u238 3.591!+03 3.591!+03 3. 591!+03 3.591!+03 3.591!+03 3. 591!+03 

np237 .001!+00 6. 841!-05 2.551!-04 5.351!-04 8.911!-04 8. 921!-04 
pu236 .001!+00 3 .351!-14 3. 941!-13 1. 54E-12 3.871!-12 3 .87!-12 
pu238 .OOE+OO 4. 791!-09 6. 231!-08 2.641!-07 7 .101!-07 7.101!-07 
pu238 .OOE+OO 4. 79E-09 6.23!-08 2. 641!-07 7 .101!-07 7.101!-07 
pu239 . 001!+00 2.561!-02 8. 441!-02 1.601!-01 2.421!-01 2. 42!-01 
pu240 .001!+00 4.33!-05 2 .141!-04 5 .471!-04 1.061!-03 1. 061!-03 
pu241 . 001!+00 9. 771!-08 9.471!-07 3. 611!-06 9.311!-06 9.311!-06 
pu242 . 001!+00 3. 511!-11 6.681!-10 3.801!-09 1. 311!-08 1. 311!-08 

basis • single reactor assembly 
charge 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 

am241 .001!+00 7 .301!-12 1. 391!-10 7. 901!-10 2. 72!-09 2.721!-09 
am242m .00!+00 8. 661!-16 3.231!-14 2. 731!-13 1.24!-12 1.241!-12 
am243 .00!+00 6.191!-15 2.361!-13 2. 061!-12 9. 601!-12 9.601!-12 

totals 3. 701!+03 3.701!+03 3. 701!+03 3.701!+03 3.701!+03 3.701!+03 
decay da"ta, including gamma and total energy, are from endf/b-vi 

0 1697 total number of nuclides in library 
0 nuclide concentrations, grams 

basis •single reactor assembly 
initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 

sm150 2.071!-06 2.07!-06 2.071!-06 2.071!-06 2.071!-06 2.07£-06 2.071!-06 
sml52 1. 281!-05 1.291!-05 1. 291!-05 1. 30£-05 1.301!-05 1. 311!-05 1. 321!-05 
eu153 7. 371!-01 8. 261!-01 8. 611!-01 8. 741!-01 8.80!-01 8. 821!-01 8. 821!-01 

0 nuclide concentrations, grams 
basis •single reactor assembly 

initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 
gd155 1. 871!-01 1. 911!-01 1.95£-01 1.981!-01 2.001!-01 2.03!-01 2.051!-01 

total 1. 971!+04 1. 971!+04 1.971!+04 1. 971!+04 1. 971!+04 1.971!+04 1.971!+04 
0 nuclide concentrations, grams 

basis •single reactor assembly 
initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 

u233 1.371!-03 1.481!-03 1. 581!-03 1. 691!-03 1. 791!-03 1. 901!-03 2.001!-03 
u234 1. 321!+02 1. 331!+02 1. 341!+02 1. 351!+02 1.361!+02 1.371!+02 1. 381!+02 
u235 4. 541!+03 4.54E+03 4. 541!+03 4.541!+03 4.541!+03 4. 541!+03 4. 541!+03 
u236 3.501!+03 3.501!+03 3.501!+03 3. 501!+03 3.501!+03 J..50E+03 3. 501!+03 
u238 8 .341!+05 8.341!+05 8. 341!+05 8. 341!+05 8 .341!+05 8.341!+05 8 .341!+05 

np237 3.291!+02 3.321!+02 3. 321!+02 3. 331!+02 3. 331!+02 3.331!+02 3.341!+02 
pu236 3.10!-04 2. 511!-04 2. 031!-04 1. 641!-04 1. 321!-04 1. 071!-04 8.64!-05 
pu238 1. UE+02 1. 561!+02 1. 581!+02 1. 581!+02 1.571!+02 1. 561!+02 1. 55!+02 
pu23B 1. 441!+02 1. 561!+02 1. 581!+02 1. 581!+02 1. 571!+02 1. 56£+02 1.551!+02 
pu239 3. 58E+03 3.611!+03 3.611!+03 3. 611!+03 3.611!+03 3. 611!+03 3. 611!+03 
pu240 2. 081!+03 2.081!+03 2.081!+03 2.081!+03 2. 081!+03 2. 081!+03 2. 081!+03 
pu241 8. 411!+02 8.06!+02 7.721!+02 7. 391!+02 7.081!+02 6. 781!+02 6. 501!+02 
pu242 4. 921!+02 4.921!+02 4. 921!+02 4.921!+02 4 .921!+02 4. 921!+02 4. 921!+02 
am241 9.581!+01 1. 311!+02 1.651!+02 1.971!+02 2.281!+02 2. 58£+02 2. 861!+02 
am242m 1.711!+00 1. 701!+00 1. 691!+00 1. 691!+00 1.681!+00 1. 671!+00 1. 661!+00 
am243 9.671!+01 9.671!+01 .9. 671!+01 9.67!+01 9.671!+01 9.671!+01 9. 661!+01 

total 8.501!+05 8.501!+05 8. 501!+05 8. 50!+05 8.501!+05 8.501!+05 8.501!+05 
0 element concentrations, grams 
0 nuclide concentrations, griiiiiS 

basis ~single reactor assembly 
initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 

mo 95 6, 561!+02 6. 841!+02 6. 851!+02 6. 851!+02 6. 851!+02 6.851!+02 6. 851!+02 
tc 99 7.211!+02 7.221!+02 7. 221!+02 7. 221!+02 7 .221!+02 7. 221!+02 7. 221!+02 

0 nuclide concentrations, qrams 
basis •single reactor assembly 

initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 
ru101 6. 971!+02 6. 971!+02 6.97!+02 6.971!+02 6.971!+02 6. 971!+02 6. 971!+02 
rh103 4.011!+02 4 .14!+02 4 .141!+02 4.141!+02 4.141!+02 4.141!+02 4 .141!+02 
ag109 8.151!+01 8.151!+01 8 .151!+01 8.15!+01 8.151!+01 8 .151!+01 8 .151!+01 

0 nuclide concentrations, grama 
basis csingle reactor assembly 

initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 
ndl43 .6. 461!+02 6.521!+02 6. 521!+02 6. 521!+02 6. 521!+02 6. 521!+02 6. 521!+02 
ndl45 6. 051!+02 6.051!+02 6. 051!+02 6. 051!+02 6. 051!+02 6.051!+02 6. 051!+02 
sml.fl7 1.571!+02 1.761!+02 1. 911!+02. 2.031!+02 2 .131!+02 2.201!+02 2. 261!+02 
sm149 1.031!+00 1. 371!+00 1. 371!+00 1.371!+00 1. 371!+00 1. 371!+00 1.371!+00 
sm150 2.411!+02 2 .411!+02 2.411!+02 2.411!+02 2.411!+02 2 .411!+02 2. 411!+02 
sm151 8.881!+00 8.901!+00 8.841!+00 8.781!+00 8. 711!+00 8. 661!+00 8.601!+00 
eu151 2.291!-02 8. 421!-02 1. 451!-01 2.06!-01 2.661!-01 3.251!-01 3.851!-01 
sm152 1. 221!+02 1.221!+02 1.221!+02 1.22!+02 1.221!+02 1.221!+02 1.221!+02 
eu153 1.051!+02 l. 061!+02 1.061!+02 1. 061!+02 1. 061!+02 1. 061!+02 1.061!+02 

0 nuclide concentrations, grams 
baaia •single reactor assembly 

initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 
gd155 6. 951!-02 6.5U-01 1.17£+00 1. 611!+00 2.011!+00 2.351!+00 2.651!+00 

total 3. 071!+04 3. 071!+04 3.071!+04 3. 071!+04 3. 071!+04 3. 071!+04 3. 071!+04 
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SCALI!4 . 3 Bulletin Board 

Welcome to SCALI!i-4. 3 . 

.... .. .. ........................... ············································ 
primarY module access and input record ( •cale driver - 95/03/29 - 09:06:37 

module aas2h will be called 
Cooper BWR Saq>le AOD2966-T, Height 274.777 em from top, l'.ug 97 

increase moderator density by 10' 

mixtures of fuel-pin-unit~cell: 

44group latticecell 
uo2 1 den•10.32 1 840 

92234 0.026 92235 2.93 92236 0.013 92238 97.031 end 
ltr-83 1 0 1-20 840 end 
ltr-85 1 0 1-20 840 end 
y-89 1 0 1-20 840 end 
sr-90 1 0 1-20 840 end 
zr-93 1 0 1-20 840 end 
zr-94 1 0 1-20 840 end 
zr-95 1 0 1-20 840 end 
nb-94 1 0 1-20 840 end. 
mo-95 1 o 1-20 840 end 
tc-99 1 0 1-20 840 end 
ru-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 1 0 1-20 840 end 
pd-108 1 0 1-20 840 end 
ag-109 1 0 1-20 840 end 
sb-124 1 0 1-20 840 end 
.xe-131 1 0 1-20 840 end 
.xe-132 1 0 1-20 840 end 
xe-135 1 0 1-20 840 end 
xe-136 1 0 1-20 840 end 
cs-134 1 0 1-20 840 end 
cs-135 1 0 1-20 840 end 
cs-137 1 0 1-20 840 end 
ba-136 1 0 1-20 840 end 
la-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 l 0 1-20 840 end 
nd-145 1 0 1-20 840 end 
nd-147 1 0 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-152 1 0 1-20 840 end 
eu-153 1 0 1-20 840 end 
eu-154 1 0 1-20 840 end 
eu-155 1 0 1-20 840 end 
gd-155 1 0 1-20 840 end 

zirc2 2 620 end 

h2o den•0.668 557 end 

0 S-5 557 end 

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 6 den=10. 32 1 840 
92234 0.024 92235 2.732 92236 0.013 92238 97.231 end 

arbm-gdrod 10.32 2 0 1 0 8016 3 64000 2 6 0. 034 840 end 

h2o 7 den=0.862 557 end 

end co~ 

fuel-pin-cell geometry: 

squarepi tch 1.87 1.21 1 3 1.43 1.242 end 

assembly and cycle parameters: 

npin/assm•49 fuelnght•1719.74 ncyclea•17 n1ib/cyc•2 
printlevelaS inplevel•2 numztotal•8 end 
6 0.6050 4 0.6210 2 0.7150 3 1.0550 500 3.3028 3 3.3179 5 3.4223 7 3.7883 
power•l6. 671 burn•19 
power•l9.845 burn•lJO 
power•24. 917 burn•41 
pcwer•l9.445 burn•226 
power•21. 375 burnz39 
power•2.fi. 254 burn•22 
power•22. 762 bum• lOB 
pcwer•23. 587 burn•ll4 
power•19.324 burn•79 
power•21.375 burn•64 
power•17 .966 burn•150 
pcwer•l8 .078 burn•1U 
power•l1.160 burn•160 
pcwer•1l. 573 buo::n•l48 

down•8 
down•17 
down•10 
down•35 
down=7 
down•12 
down•19 
down•59 
down•B 
down•S 
down•Jl 
down•799 
down•9 
down•48 

end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
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0 

0 

0 

0 

l 
0' 

power•10.664 burn•96 
pover•11.227 burn•129 
powera9.965 burn•S7 

down•61 end 
down•S end 
down•1954.09 end 

SBSSSSIISSSS 
SSSSBBSBSBSBS 
as •• 
ss 
•• 
SSSBSSSBBSBS 

SBSSSSBSSBBS 
as 
S& 

ss as 
SSSSSSSSSSSBB 
ssssssssssa 

nn nn 
nnn nn 
nnnn nn 
IUl IUl nn 
IUl IUl nn 
IUl nn nn 
IUl nn nn 
IUl nn nn 
IUl nn nn 
nn IUliUl 

IUl nnn 
IUl nn 

0000000 
000000000 

00 00 
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2222222222222 
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cc 
cc 
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cc 
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cc 
cc 

cc 
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cccccccccecee 
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II 
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hh hh 
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hh hh 
hh hh 
hh hh 
hhhhhhhhhhhhh 
hhhhhhhhhhhhh 
hh hh 
hh hh 
hh hh 
hh hh 
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11 
111 
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11 
11 
11 
11 
11 
11 
11 

11111111 
11111111 

" 444 
4444 

4444 
44 44 

44 44 

" 44 
444444444444 
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cc 
cc 
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cc 
cc 
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0000000000000 
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11111111 

aaaaaaaaa 
aaaaaaaaaaa 

a a a a 
a a a a 
a a &a 
aaaaaaaaaaaaa 
aaaaaaaaaaaaa 
a a a a 
a a a a 
a a a a 
a a aa 
aa a a 

11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
1111111111111 
1111111111111 

II 99999999999 
II 9999999999999 

II 99 99 
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000000000 
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00 00 
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11 eeeeeeeeeeeee 
11 eeeeeeeeeeeee 
11 ee 
11 ee 
11 ee 
11 eeeeeeeee 
11 eeeeeeeee 
11 ee 
11 ee 
11· ee 
1111111111111 eeeeeeeeeeeee 
1111111111111 eeeeeeeeeeeee 

................................................................................ ................. ................................ .................... ............ .. ................................. ............................................... . 
proqram verification information 

code system: ·scale version: 4.3 ................................................................................. .. .......... .. ....... ...... ..................................................... . 
program: sas2 

creation date: 03/07/97 

library: /opt/neut/Sca1e4.3/bin 

this ia not a scale configuration controlled code 

jobname: nichol 

date of execution: 08/14/97 

time of execution: 23:41:08 

.................................................................................. ................................................................................. .............. ... ............................................................... . 
0' increase moderator density by 10\ 
0' 
0 nuclide concentrations, grams 
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basis •single reactor assembly 
initial 11!-18 d 

gcU55 4.391!+02 4.391!+02 
~otal 1.911!+04 1.91£+04 

0 nuclide concentrations, graJU 
basis •single reactor assembly 

initial lE-18 d 
u234 2.291!+02 2.291!+02 
u235 2.581!+04 2.581!+04 
u236 1.151!+02 1.151!+02 
u238 8 .551!+05 8.551!+05 

total 8.81B+05 8.81E+05 
0 baaia • 
0 initial 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 
0 initial 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 

basis • single reactor assembly 
charge 2.4 d 4.8 d 1.1 d 9. 5 d 9.5 d 

basis • sinQle reactor assembly 
charge 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 

basis • single reactor aaaembly 
charge 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 

sml47 .001!+00 9. 741!-23 3. 64E-22 7. 741!-22 l.31E-21 1.31E-2i 
sml49 .001!+00 2. 94£-12 5.24£-12 7.0511-12 8. 471!-12 8.41!-12 
sml50 .001!+00 1.591!-11 3 .231!-11 4. 931!-11 6.661!-11 6.661!-11 
sml51 .OOB+OO 3.181!-10 6 .21!-10 9. 211!-10 1.221!-09 1.2211-09 
sml52 .001!+00 3. 361!-10 6.781!-10 1. 021!-09 1. 381!-09 1. 381-09 
eul5l .001!+00 l. 651!-12 3.211!-12 4. 811!-12 6. 461!-12 6. 461!-12 
eu153 .001!+00 3.981-08 1. 591!-01 3.561-01 6. 30£-01 6. 301!-01 
gd155m .001!+00 3 .81!-12 3 .851!-12 3. 84£-12 3. 821!-12 3.821!-27 
gd155 2.831!+00 2.821!+00 2.811!+00 2.801!+00 2.181!+00 2.181!+00 

total a 6. 951!+03 6. 951!+03 6.951!+03 6. 951!+03 6. 951!+03 6. 951!+03 
basia: • single reactor assembly 

charge 2.4 d 4.8 d 1.1 d 9.5 d 9.5 d 
u233 . 001!+00 1.821!-08 3.631!-08 5.44£-08 7.24£-08 7.241!-08 
u234 9. 791!-01 9.791!-01 9.781-01 9.771!-01 9.711!-01 9. 771-01 
u235 1.101!+02 1.10!+02 l. 091!+02 1.09!+02 1.09!+02 l. 09!+02 
u236 4. 85!-01 5. 221!-01 5. 51!-01 5. 931!-01 6.291-01 6.291!-01 
u238 3. 59!+03 3. 591!+03 3.591!+03 3.591!+03 3.591!+03 3.591!+03 

np237 .001!+00 6·. 601!-05 2.461!-04 5 .161!-04 8.591!-04 8. 591!-04 
pu236 .001!+00 3 .131!-14 3. 611!-13 1. 431!-12 3.611-12 3 .611!-12 
pu238 .001!+00 4. 511!-09 5. 861!-08 2. 491!-01 6.681!-07 6.681!-01 
pu238 .001!+00 4.511!-09 5. 861!-08 2.491!-01 6.681!-07 6.681!-01 
pu239 .001!+00 2. 411!-02 8 .141!-02 1. 541!-01 2 .341!-01 2. 34£-01 
pu240 .001!+00 4.071!-05 2.021!-04 5 .191!-04 1. OOB-03 1. 001!-03 
pu241 .001!+00 8. 801!-08 8. 581!-01 3.281!-06 8.491!-06 8. 491!-06 
pu242 . 001!+00 3 .151!-11 6.04£-10 3. 45£-09 1.191!-08 1.191!-08 

basis • single reactor a•sembly 
charge 2.4 d 4.8 d 1.1 d 9.5 d 9.5 d 

&111241 .001!+00 6.561!-12 1.26!-10 1.171-10 2. 411!-09 2.411!-09 
am242m . 001!+00 1. 641!-16 2 .871!-14 2.431!-13 1.111!-12 1.111!-12 
&111243 . 001!+00 5.321!-15 2.04£-13 1.79£-12 8.351!-12 8 .361!-12 

totals 3. 701!+03 3.701!+03 3 .101!+03 3.101!+03 3.101!+03 3.101!+03 
. decay data, including gauma and total energy, are from endf/b-vi 

0 1691 total number of nuclides in library 
0 nuclide concentrations, grams 

initial 325 .1 d 651.4 d 
basis •single reactor assembly 

911.0 d 1302.7 d 1628.4 d 1954.1 d 
5111150 1. 991!-06 1. 991!-06 1. 991!-06 1.991!-06 1. 991!-06 1. 991!-06 1. 991!-06 
sml52 1. 241!-05 1.251!-05 1. 261!-05 1. 261!-05 1. 21E-05 1.271!-05 l. 281!-05 
eu153 1.151!-01 8.021!-01 8.311!-01 8.501!-01 8.551!-01 8.511!-01 8.581!-01 

nuclide concentrations, grams 
basis •sinqle reactor assembly 

initial 325.7 d 651.4 d 911.0 d 1302.1 d 1628.4 d 1954.1 d 
qd155 1.781!-01 1. 821!-01 l. 851!-01 1. 881!-01 1.911!-01 1.931!-01 1. 951!-01 

total 1. 911!+04 1. 911!+04 1. 971!+04 1. 911!+04 1. 971!+04 1. 911!+04 1. 911!+04 
0 nuclide concentrations, grams 

basis •single reactor assembly 
initial 325.1 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 

u233 1.311!-03 1. 411!-03 1. 51E-03 1. 611!-03 1.121!-03 1. 821!-03 1. 921!-03 
u234 1.321!+02 1. 331!+02 l. 341!+02 1. 351!+02 1. 361!+02 1. 311!+02 1. 381!+02 
u235 4. 311!+03 4.311!+03 4.311!+03 4. 311!+03 4. 311!+03 4.311!+03 4. 311!+03 
u236 3. 521!+03 3. 521!+03 3. 521!+03 3. 521!+03 3.521!+03 3. 521!+03 3.521!+03 
u238 8.351!+05 8.351!+05 8.351!+05 8. 351!+05 8. 351!+05 8.351!+05 8.351!+05 

np237 3.191!+02 3. 211!+02 3.211!+02 3.221!+02 3.221!+02 3.221!+02 3.231!+02 
pu236 2. 911!-04 2.351!-04 1. 901!-04 1.541!-04 1. 241!-04 l. 00£-04 8.111!-05 
pu238 1. 381+02 1.501!+02 1. 521!+02 1. 511!+02 1. 501!+02 1. 491!+02 1. 481!+02 
pu238 1. 381!+02 1. 501!+02 1. 521!+02 1. 511!+02 1. 501!+02 1. 491!+02 1. 481!+02 
pu239 3.401!+03 3.421!+03 3 .421!+03 3.421!+03 3. 421!+03 3. 421!+03 3. 421!+03 
pu240 2.061!+03 2.061!+03 2. 061!+03 2. 061!+03 2.061!+03 2. 061!+03 2. 061!+03 
pu241 8.041!+02 1.701!+02 1.381!+02 1. 011!+02 6.111!+02 6.481!+02 6 .211!+02 
pu242 4. 921!+02 4.921!+02 4. 921!+02 4. 921!+02 4. 921!+02 4. 921!+02 4. 921!+02 
&111241 8.991!+01 1.24!+02 1. 561!+02 1. 871!+02 2 .161!+02 2. 441!+02 2. 111!+02 
am242m 1.561!+00 1.561!+00 1.551!+00 1.54!+00 1. 531!+00 1. 531!+00 1. 521!+00 
&111243 9. 331!+01 9.33£+01 9.331!+01 9 .331!+01 9. 331!+01 9.331!+01 9. 331!+01 

total 8.501!+05 8.501!+05 8.501!+05 8.501!+05 8. 501!+05 8.501!+05 8. 501!+05 
0 element concentrations, grams 
0 nuclide concentrations, grams 

basis •aingle reactor assembly 
initial 325.1 d 651.4 d 911.0 d 1302.7 d 1628.4 d 1954.1 d 

DIO 95 6. 581!+02 6. 861!+02 6. 811!+02 6.811!+02 6.871!+02 6.87£+02 6.81£+02 
tc 99 7 .231!+02 1.241!+02 1. 241!+02 1. 241!+02 1.241!+02 7. 241!+02 7.241!+02 

0 nuclide concentrations, IJrBIIIS 
basis •single reactor assembly 

initial 325.1 d 651.4 d 911.0 d 1302.1 d 1628.4 d 1954.1 d 
ru101 6.971!+02 6.911!+02 6. 971!+02 6. 911!+02 6. 971!+02 6. 911!+02 6. 911!+02 
rh103 3.981!+02 4.121!+02 4 .121!+02 4.121!+02 4 .121!+02 4 .121!+02 4 .121!+02 
ag-109 8.011!+01 8.081!+01 8 .081!+01 8.081!+01 8. 081!+01 8.081!+01 8. 081!+01 

0 nuclide concentrations, grams 
basis •ainqle reactor assembly 

initial 325.7 d 651.4 d 911.0 d 1302.1 d 1628.4 d 1954 .1 d 
nd143 6. 361!+02 6. 421!+02 6.421!+02 6.421!+02 6.421!+02 6.421!+02 6. 421!+02 
nd145 6. 061!+02 6. 011!+02 6.011!+02 6.011!+02 6. 011!+02 6. 011!+02 6. 011!+02 
sm147 1. 581!+02 1.181!+02 1.931!+02 2. 051!+02 2 .141!+02 2.221!+02 2.281!+02 
51!1149 9.661!-01 1. 301!+00 1. 301!+00 1. 301!+00 1.301!+00 1.301!+00 1.301!+00 
sml50 2.401!+02 2. 401!+02 2.401!+02 2.401!+02 2.401!+02 2.401!+02 2.401!+02 
SDI151 8.411!+00 8. 431!+00 8. 311!+00 8. 311!+00 8.261!:+00 8.201!+00 8 .141!+00 
eu151 2.061!-02 1.871!-02 1.361!-01 1. 941!-01 2. 51£-01 3.011!-01 3. 631!-01 
sm152 1. 231!+02 1.231!+02 1. 231!+02 l. 231!+02 1.211!+02 1.231!+02 1.231!+02 
eu153 1.051!+02 1. 051!+02 1. 051!+02 1. 051!+02 1.051!+02 1. 051!+02 1.051!+02 

0 nuclide concentrations, grams 
basis •single reactor assembly 

initial 325.7 d 651.4 d 971.0 d 1302.7 d 1628.4 d 1954.1 d 
gd155 6. 411!-02 6. 461!-01 1.161!+00 1.601!+00 2.001!+00 2 .341!+00 2. 641!+00 

total 3.011!+04 3.071!+04 3.071!+04 3. 011!+04 3.011!+04 3.011!+04 3. 011!+04 
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SCALB4.3 Bulletin Board 

Welcome to SCALB-4.3. 

····························•·······••···•···••···········•···················· 
1 primary module access and input record ( acale driver - 95/03/29 - 09,06,37 

~dule aaa2h vill be called 
Cooper BWR S~le ADD2974-8, Height 55.723 em from top, Aug 97 

increase fuel t~rature 100 K 

mixtures of fuel-pin-unit-cell: 

44group latticecell 
uo2 1 den•10.32 1 940 

92234 0.026 92235 2.93 92236 0.013 92238 97.031 end 
ltr-83 1 0 1-20 940 end . 
ltr-85 1 0 1-20 940 end 
y-89 1 0 1-20 940 end 
sr-90 1 0 1-20 940 end 
zr-93 1 0 1-20 940 end 
zr-94 1 0 1-20 940 end 
zr-95 1 0 1-20 940 end 
nb-94 1 0 1-20 940 end 
mo-95 1 o 1-20 940 end 
tc-99 1 0 1-20 940 end. 
ru-101 1 0 1-20 940 end 
ru-106 1 0 1-20 940 end 
rh-103 1 0 1-20 940 end 
rh-105 1 0 1-20 940 end 
pd-105 1 0 1-20 940 end 
pd-108 1 0 1-20 940 end 
ag-109 1 0 1-20 940 end 
sb-124 1 0 1-20 940 end 
xe-131 1 0 1-20 940 end 
xe-132 1 0 1-20 940 end 
xe-135 1 0 1-20 940 end 
xe-136 1 0 1-20 940 end 
ca-134 1 0 1-20 940 end 
cs-135 1 0 1-20 940 end 
cs-137 1 0 1-20 940 end 
ba-136 1 0 1-20 940 end 
la-139 1 0 1-20 940 end 
pr-141 1 0 1-20 940 end 
pr-143 1 0 1-20 940 end 
ce-144 1 0 1-20 940 .end 
nd-143 1 0 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 1 0 1-20 940 end 
sm-149 1 0 1-20 940 end 
sm-150 1 0 1-20 940 end 
sm-151 1 0 1-20 940 end 
sm-152 1 0 1-20 940 end 
eu-153 1 0 1-20 940 end 
eu-154 1 0 1-20 940 end 
eu-155 1 0 1-20 940 end 
gd-155 1 0 1-20 940 end 

zirc2 2 1 620 end 

h2o den•0.240 557 end 

n 0 5-5 557 end 

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 6 den=lO. 32 1 940 
92234 0.024 92235 2.732 92236 0.013 92238 97.231 end 

arbm-gdrod 10.32 2 0 1 0 8016 3 64000 2 6 0. 034 940 end 

h2o 7 den•0.862 557 end 

end comp 

fuel-pin-cell geometry: 

squarepitch 1. 87 1.21 1 1.43 1.242 0 end 

assembly and eye le parameters: 

npin/asam•49 fuelnght•1719.74 ncycles•17 n1ib/cyc•2 
printlevelz:S inplevel•2 numztotal•B end 
6 0.6050' 0.6210 2 0.7150 3 1.0550 500 3.3028 3 3.3179 5 3.4223 7 3.7883 
power•8. 763 burn•l9 dovn•8 end 
power•l0.431 burn•lJO dovn•l7 end 
power•l3. 097 burn•U downz=lO end 
power•10.221 burn•226 dovn•35 end 
power=l1.235 burn•39 dovn•7 end 
power•l2.749 burn•22 dovn•12 end 
powerz=ll. 965 burn•108 dovn•19 end 
power•l2.J98 burn•1U down• 59 end 
power=l0.15i burn•79 dovn•8 end 
power•ll. 235 burn•64 dovn•5 end 
power•9. 444 burn•l50 dovn•31 end 
power•9.503 burn•164 !fovn•799 end 
power•5.865 burn•160 dovn•9 end 
power•6.083 burn•l48 down2'8 end 
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0 

0 

0 

1 
o· 

power=5.606 burn•96 
power•S. 901 burn•l29 
power=5.238 burnc57 

downc6l end 
down•S end 
down•l954.09 end 

SS!I!ISSSSSSS 
ssssssssssssa 
•• ss 
ss 
ss 
BBBBSSSSSSSB 

SIJSSSSSSSSS8 
55 

•• ss sa 
sssssssssssss 
sssssssssss 

nn nn 
nnn nn 
nnnn nn 
nn nn nn 
nn nn nn 
nn nn nn 
nn nn nn 
nn nn nn 
nn nn nn 
nn nnnn 
nn nnn 

nn 

0000000 
000000000 

00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 

00 00 
000000000 

0000000 

0000000 
000000000 

00 00 
00 00 
00 00 
00 00 
00 00 
00 <lO 
00 00 

00 00 
000000000 

0000000 

- - - - - - - - - -
aaaaaaaaa sasssssss•• 22222222222 hh hh 

aaaaaaaaaaa ssssassssssss 2222222222222 hh hh 
aa a a .. •• 22 22 hh hh 
aa aa sa 22 hh hh 
aa aa •• 22 hh hh 
aaaaaaaaaaaaa ssssssssssss 22 hhhhhhhhhhhhh 
aaaaaaaaaaaaa asssssssssss n hhhhhhhhhhhhh 
a a a a •• 22 hh hh 
a a a a as 22 hh hh 
aa a a as •• 22 hh hh 
a a aa 8888888888888 2222222222222 hh hh 
a a a a sssssssssss 2222222222222 hh hh 

iiiiiiiiiiii ecccccccccc hh hh 00000000000 11 
iiiiiiiiiiii ccccccccccccc hh hh 0000000000000 11 

ii cc cc hh hh 00 00 11 
ii cc hh hh 00 00 11 
ii cc hh hh 00 00 11 
ii cc hhhhhhhhhhhhh 00 00 11 
ii cc hhhhhhhhhhhhh 00 00 11 
ii cc hh hh 00 00 11 
ii cc hh hh 00 00 11 
ii cc cc hh hh 00 00 11 

iiiiiiiiiiii C'C'CC'C'CCCCC'CCC hh hh 0000000000000 1111111111111 
iiiiiiiiiiii CCC'C'CCCC'C'C'C hh hh 00000000000 1111111111111 

88888888888 II 11 5555555555555 Jl 99999999999 
8888888888888 II 111 5555555555555 II 9999999999999 
88 88 II 1111 55 II 99 99 
88 88 II 11 55 II 99 99 
88 88 II 11 55 II 99. 99 

88888888888 II 11 555555555555 II 9999999999999 
88888888888 II 11 5555555555555 II 999999999999 

88 88 II 11 55 II 99 
88 88 II 11 55 II 99 
88 88 II 11 55 55 II 99 
8888888888888 II 11111111 5555555555555 II 9999999999999 

88888888888 II 11111111 55555555555 II 999999999999 

0000000 22222222222 88888888888 0000000 
000000000 2222222222222 8888888888888 000000000 

00 00 22 22 88 88 00 00 
00 00 22 88 88 00 00 
00 00 22 88 88 00 00 
00 00 22 88888888888 00 00 
00 00 22 88888888888 00 00 
00 00 22 88 88 00 00 
00 00 22 88 88 00 00 

00 00 22 88 88 ... 00 00 
000000000 2222222222222 8888888888888 000000000 

0000000 2222222222222 88888888888 0000000 

sssssssssss cccccccccce aaaaaaaaa 11 eeeeeeeeeeeee 
sssssssssssss ccccccccccccc aaaaaaaaaaa 11 eeeeeeeeeeeee 
ss ss cc cc a a a a 11 ee 
ss cc aa a a 11 ee 
as cc a a a a 11 ee 
ssssssssssss cc aaaaaaaaaaaaa 11 eeeeeeeee 

SSSSSBSSSSBB cc aaall.aaaaaaaaa 11 eeeeeeeee 
ss cc a a a a ll ee 
ss cc a a a a 11 ee 

ss as cc cc a a a a 11 ee 
sssssssssssss ccccccccccccc a a a a 1111111111111 eeeeeeeeeeeee 
sssssssssss ccccccccccc a a a a 1111111111111 eeeeeeeeeeeee 

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

................................................................. •• * ••••••••••••••• .................................................................................. 
progr5m verification information 

code system: scale version: 4.3 

....... * .. * * •••••••• * •• * ••• * * * ••••• ** .... ****** * * * •••••• * * .......................... * • .................................................................................. 
program: sas2 

creation date: 03/07/97 

library: /opt/neut/Sca1e4.3/bin 

this ia not a scale configuration controlled code 

jobname: nicho1 

date of execution: 08/15/97 

time of execution: 00:28:04 

••••••• * .......... * ............................ * •• * *. * •• * •• * •••••••••••••••••••••••• ................................................................................... 
• • • • • * * * * ••• * •••••• * * ........................ * ........................ * * ••••• * * * * •••••• 

0' increase fuel t~rature 100 K 
0' 
0 nuclide concentrations, grams 
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basis •single reactor asaembly 
initial 11!-18 d 

lld155 4.391!+02 4.391!+02 
total 1. 971!+04 1. 971!+04 

0 nuclide concentrations, 11roma 
ba.sia •single reactor assembly 

initial 11-18 d 
u234 2.291!+02 2.291!+02 
u235 2. 581+04 2.581!+04 
u236 1.151!+02 1.151!+02 
u238 8.551!+05 8. 551!+05 

total 8.811!+05 8. 811!+05 
0 basis • 
0 initial 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 
0 initial 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 

basis • single reactor assembly 
charge 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 

baais • single reactor assembly 
charge 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 

basis • single reactor assembly 
charge 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 

sm147 .001!+00 5 .161!!-23 2. 011!!-22 4. 431!!-22 7.781!!-22 7. 781!!-22 
sml49 . 001!+00 2. 351!-12 4.461!-12 6.341!-12 8.031!-12 8.031!-12 
sm150 . 001!+00 1.151!-11 2. 311!-11 3 .501!-11 4. 711!-11 4. 711!-11 
sm151 . 001!+00 2.361!-10 4. 691!-10 6. 991!-10 9.251!-10 9.251!-10 
sml52 .001!+00 2.491!-10 5. 001!-10 7.531!-10 1. 011!-09 1. 011!-09 
eu151 .001!+00 1.171!-12 2. 341!-12 3.501!-12 4. 661!-12 4.661!-12 
eu153 .001!+00 3.171!-08 1. 261!-07 2. 831!-07 5. 011!-07 5.01B-07 
qd155m .001!+00 3. 511!-12 3.501!-12 3. 491!-12 3.481!-12 3. 481!-27 
qdl55 2.831!+00 2.831!+00 2. 821!+00 2. 811!+00 2.811!+00 2.811!+00 

totals 6. 951!+03 6.951!+03 6. 951!+03 6. 951!+03 6. 951!+03 6. 951!+03 
baais • single reactor assembly 

charge 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 
u233 .001!+00 1. 241!-08 2 .471!-08 3.711!-08 4 .941!-08 4. 941!-08 
u234 9. 791!-01 9. 791!-01 9. 781!-01 9. 781!-01 9.781!-01 9.781!-01 
u235 1 .101!+02 1.101!+02 1.10!+02 1.101!+02 1. 091!+02 1. 091!+02 
u236 4.851!-01 5. 061!-01 5. 261!-01 5.461!-01 5.661-01 5.661!-01 
u238 3.591!+03 3.591!+03 3. 591!+03 3. 591!+03 3.591!+03 3.591+03 

np237 .001!+00 4.611!-05 1. 711!-04 3. 591!-04 5. 971!-04 5. 971!-04 
pu236 .001!+00 1.491!-14 1. 751!-13 6.811!-13 1.711!-12 1. 71!-12 
pu238 .001!+00 2. 051!-09 2.671!-08 1.131!-07 3.031!-07 3.031!-07 
pu238 .001!+00 2. 051!-09 2. 671!-08 1.131!-07 3. 031!-07 3. 031!-07 
pu239 .001!+00 1. 651!-02 5 .451!-02 1. 031!-01 1.571!-01 1.571!-01 
pu240 . 001!+00 1. 831!-05 8. 581!-05 2.131-04 4 .051!-04 4.051!-04 
pu241 . 001!+00 2. 951!-08 2. 731!-07 1. 011!-06 2.551!-06 2. 551!-06 
pu242 .001!+00 5. 621!-12 1. 021!-10 5.641!-10 1. 901!-09 1. 901!-09 

basis • single reactor assembly 
charge 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 

am241 .001!+00 2.241!-12 4. 081!-11 2.251!-10 7.58!-10 7. 591!-10 
am242m .001!+00 1. 591!-16 5.701!-15 4. 691!-14 2 .101!-13 2 .101!-.13 
am243 .001!+00 7.261!-16 2. 661!-14 2 .251!-13 1.031!-12 1. 031!-12 

totals 3.701!+03 3.701!+03 3.701!+03 3.701!+03 3.701!+03 3.701!+03 
decay aa:ta. including gamma and total energy, are from endf/b-vi 

0 1697 total number of nuclides in library 
0 nuclide concentrations, qrama 

basis •single reactor assembly 
initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 

sm150 1. 491!-06 1. 491!-06 1. 491!-06 1. 491!-06 1. 491!-06 1. 491!-06 1. 491!-06 
sm152 1.321!-05 1. 331!-05 1.331!-05 1. HE-05 1. 341!-05 l.HE-05 1. 351!-05 
eul53 6.671!-01 7. 231!-01 7. 451!-01 7. 541!-01 7.571!-01 7.591!-01 7. 591!-01 

nuclide concentrations, grams 
basis zaingle reactor assembly 

initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 
qdl55 3.551!-01 3.581!-01 3. 601!-01 3.611!-01 3.631!-01 3.641!-01 3. 651!-01 

total 1. 971!+04 1. 971!+04 1. 971!+04 1. 971!+04 1.971!+04 1. 971!+04 1. 971!+04 
0 nuclide concentrations, grams 

basis •single reactor assembly 
initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 

u233 1. 401!-03 1.461!-03 1. 521!-03 1. 581!-03 1.641!-03 1. 691!-03 1. 751!-03 
u234 1. 681!+02 1. 681!+02 1. 681!+02 1. 691!+02 1. 69E+02 1. 691!+02 1.701!+02 
u235 1.261!+04 1. 261!+04 1. 261!+04 1.261!+04 1. 261!+04 1.261!+04 1. 261!+04 
u236 2. 511!+03 2.511!+03 2. 511!+03 2. 511!+03 2.511!+03 ·2. 511!+03 2. 511!+03 
u238 8.431!+05 8.431!+05 8. 431!+05 8.431!+05 8. 431!+05 8.431!+05 8.431!+05 

np237 1.83£+02 1.85£+02 1. 851!+02 1. 851!+02 1. 851!+02 1. 851!+02 1. 86E+02 
pu236 9. 511!-05 7.701!-05 6. 221!-05 5. 031!-05 4. 061!-05 3.281!-05 2.651!-05 
pu238 4. 871!+01 5.231!+01 5. 291!+01 5. 271!+01 5. 241!+01 5.211!+01 5.171!+01 
pu238 4. 871!+01 5.231!+01 5.291!+01 5.271!+01 5. 241!+01 5.211!+01 5.171!+01 
pu239 4. 351!+03 4. 361!+03 4.361!+03 4. 361!+03 4. 361!+03 4.361!+03 4. 361!+03 
pu240 1. 211!+03 1. 211!+03 1.211!+03 1.211!+03 1. 211!+03 1.211!+03 1. 211!+03 
pu241 5 .141!+02 4.921!+02 4. 721!+02 4.521!+02 4. 331!+02 4.151!+02 3.971!+02 
pu242 1.051!+02 1. 051!+02 1.051!+02 1.051!+02 1.051!+02 1.051!+02 1. 051!+02 
am241 7.791!+01 9. 941!+01 1. 201!+02 1.401!+02 1. 591!+02 1. 771!+02 1. 941!+02 
am242m 1.501!+00 1.501!+00 1. 491!+00 1.481!+00 1.481!+00 1.471!+00 1. 471!+00 
am243 1.471!+01 1. 471!+01 . 1. 471!+01 1.471!+01 1.471!+01 1.471!+01 1.47E+01 

total 8. 651!+05 8.651!+05 8. 651!+05 8.651!+05 8.651!+05 8.651!+05 8.651!+05 
0 element concentrations, qrama 
0 nuclide concentrations, gram. 

basis •single reactor assembly 
initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 

mo 95 3. 65E+02 3.811!+02 3.811!+02 3. 811!+02 3. 811!+02 3. 811!+02 3.811!+02 
tc 99 3. 991!+02 3.991!+02 3. 991!+02 3.991!+02 3. 99!+02 3.991!+02 3. 991!+02 

0 nuclide concentrations, qrama 
basis •single reactor assembly 

initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 
ru101 3.681!+02 3. 681!+02 3. 681!+02 3.681!+02 3.681!+02 3. 681!+02 3.681!+02 
rh103 2.371!+02 2 .441!+02 2. 441!+02 2.441!+02 2 .441!+02 2 .441!+02 2 .441!+02 
a11109 3.481!+01 3.491!+01 3. 491!+01 3.491!+01 3.491!+01 3.491!+01 3.491!+01 

nuclide concentrations, grams 
basis •single reactor assembly 

initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 
ndl43 4.581!+02 4.621!+02 4. 621!+02 4. 621!+02 4. 621!+02 4. 621!+02 4. 621!+02 
ndl45 3. 461!+02 3.461!+02 3.461!+02 3. 461!+02 3. 461!+02 3. 461!+02 3. 461!+02 
sm147 1. 051!+02 1.181!+02 l. 271!+02 1.351!+02 1. 411!+02 1. 461!+02 1. 501!+02 
sm149 1.591!+00 1. 741!+00 1. 741!+00 1. 741!+00 1. 741!+00 1. 741!+00 1.741!+00 
sm150 1.231!+02 1.231!+02 1. 231!+02 1.231!+02 1.231!+02 1. 231!+02 1.231!+02 
sm151 1.011!+01 1. 011!+01 1. 001!+01 9.971!+00 9. 901!+00 9. 831!+00 9. 771!+00 
eul51 8.601!-02 1.561!-01 2.251!-01 2.941!-01 3.621!-01 4.301!-01 '. 971!-01 
am152 6.481!+01 6. 481!+01 6. 481!+01 6.491!+01 6.491!+01 6.491!+01 6.491!+01 
eu153 4.501!+01 4.511!+01 4.511!+01 4.511!+01 4.511!+01 4.511!+01 4.511!+01 

0 nuclide concentrations, grams 
basis •single reactor assembly 

initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 
lld155 8 .111!-02 2. 881!-01 4.701!-01 6.291!-01 7. 681!-01 8. 901!-01 9.971!-01 

total 1.621!+04 1.621!+04 1.621!+04 1.621!+04 1. 621!+04 1. 621!+04 1. 621!+04 



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

2974bplus50den.sum 
o••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• . 

SCALE4. 3 Bulletin Board 

Welcome to SCALE-4. 3. 

···············~·············································· ................ . primary module access and input record ( scale driver - 95/03/29 - 09' 06' 37 
module sas2h will be called 

cooper BWR S~le ADD2974-B, Height 55.723 ""' from top, Aug 97 

increase moderator density by 50\ 

mixtures of fuel-pin-uni~-cell: 

44group latticecell 
uo2 1 den•l0.32 1 840 

92234 0. 026 92235 2. 93 92236 0. 013 92238 97.031 end 
kr-83 1 0 1-20 840 end 
kr-85 1 0 1-20 840 end 
y-89 1 0 1-20 840 end 
sr-90 1 0 1-20 840 end 
zr-93 1 0 1-20 840 end 
zr-94 1 0 1-20 840 end 
zr-95 1 0 1-20 840 end 
nb-94 1 0 1-20 840 end 
mo-95 1 0 1-20 840 end 
tc-99 1 0 1-20 840 end 
ru-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 1 0 1-20 840 end 
pd-108 1 0 1-20 840 end 
ag-109 1 0 1-20 840 end 
sb-124 1 0 l-20 840 end 
xe-131 1 0 1-20 840 end 
xe-132 1 0 1-20 840 end 
xe-135 1 0 1-20 840 end 
xe-136 1 0 1-20 840 end 
cs-134 1 0 1-20 840 end 
cs-135 1 0 1-20 840 end 
cs-137 1 0 1-20 840 end 
ba-136 1 0 1-20 840 end 
la-139 1 0 1-20 840 end 
pr-141 1 0 1-20 840 end 
pr-143 l 0 1-20 840 end 
ce-144 1 0 l-20 840 .end 
nd-143 l 0 l-20 840 end 
nd-145 1 0 1-20 840 end 
nd-147 1 0 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-152 1 0 1-20 840 end 
eu-153 l 0 l-20 840 end 
eu-154 l 0 1-20 840 end 
eu-155 l 0 l-20 840 end 
gd-155 1 0 l-20 840 end 

zirc2 2 620 end 

h2o den=0.36 557 end 

n 0 5-5 557 end 

arl:<n-zirc4 6. 56 5 0 0 0 8016 0.12 24000 0.10 26000 0. 20 50000 l. 40 
40000 98.18 5 1.0 557 end 

uo2 6 den•10. 32 1 840 
92234 0.024 92235 2.732 92236 0.013 92238 97.231 end 

arl:<n-gdrod 10.32 2 0 1 -0 8016 3 64000 2 6 0.034 840 end 

h2o 7 den=0.862 557 end 

end comp 

fuel-pin-cell geometry: 

squarepitch 1.87 1.21 1 1.43 2 1.242 end 

assembly and cycle parameters: 

npin/assmz49 fuelnght•l719.74 ncycles•l7 nlib/cyc•2 
printlevel•S inpleve1•2 n~total=B end 
6 0.6050' 0.6210 2 0.7150 3 1.0550 500 3.3028 3 3.3179 5 3.4223 7 3.7883 
power•B.763 burn•l9 
power-=10. 431 burn=-130 
power=13, 097 burn•41 
powerz10.221 burn•226 
power•11.235 burn•39 
power•l2.749 burn•22 
power•ll. 965 burn•109 
power•12.398 burn=ll4 
power•l0.157 burn•79 
power•ll.235 burn•64 
power•9. 444 burn•150 
power•9.503 burn•l64 
power•5.866 burn=160 
power•6. 083 bumzl48 

down•B 
down•17 
down•10 
down•35 
down•7 
down•12 
down•19 
down• 59 
down•B 
down•5 
down•31 
down•799 
down•9 
down•48 

end 
·end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
end 
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power•5.606 
power=5.901 
power•5.238 

- - - - -
SIJSSSSSSSSS 

SSSSSSSSS!ISSS 
SB 85 

•• 
BS 

ssssssssssss 
assssssssssa 

BS 
BB 

BB 85 
sssssssssssaa 
ssssssssasa 

0 

nn nn 
nnn nn 
nnnn nn 
nn nn nn 
nn nn nn 
nn nn nn 
nn nn nn 
nn nn nn 
nn nn nn 
nn nnnn 
nn nnn 
nn nn 

0 

0000000 
000000000 

00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 

00 00 
000000000 

0000000 
0 

0000000 
000000000 

00 00 
00 00 
00 00 
00 00 
00 00 
00 00 
00 00 

00 00 
000000000 

0000000 

1 
0' 

burn•96 
burn•129 
burn•57 

down•61 end 
down•5 end 
down•1954.09 end 

- - - - - ------ - - - - - - - - - -
aaaaaaaaa ••••••••••• 22222222222 hh hh 

aaaaaaaaaaa aassaaaaasass 2222222222222 hb hb 
a a a a ss •• 22 22 hh hb 
aa a a ss 22 hh hh 
a a a a so 22 hh hh 
aaaaaaaaaaaaa ssssssssssss 22 hhhhhhhhhhhhh 
aaaaaaaaaaaaa assasassaaas 22 hhhhhhhhhhhhh 
a a a a •• 22 hh hh 
aa a a •• 22 hh hh 
a a a a •• •• 22 hh hh 
a a •• asaasssssssss 2222222222222 hh hh 
a a a a ••••••••••• 2222222222222 hh hh 

iiiiiiiiiiii ccccccccccc hh hh ooooOoooooo 
iiiiiiiiiiii ccccccccccccc hh hh 0000000000000 

ii cc cc hh hh 00 00 

ii cc hh hh 00 00 
ii cc hh hh 00 00 
ii cc hhhhhhhhhhhhh 00 00 
ii cc hhhhhhhhhhhhh 00 00 
ii cc hh hh 00 00 

ii cc hh hh 00 00 

ii cc cc hb hh 00 00 
iiiiiiiiiiii ccccccccccccc hb hh 0000000000000 
iiiiiiiiiiii ccccccccccc hh hh 00000000000 

88888888888 II 11 5555555555555 
8888888888888 II 111 5555555555555 
88 88 II 1111 55 
88 88 II 11 55 
88 88 II 11 55 

88888888888 II 11 555555555555 
88888888888 If 11 5555555555555 

88 88 If 11 55 
88 88 If 11 55 
88 88 If 11 55 55 
BBBBBBBB88888 If 11111111 5555555555555 

88888888888 II 11111111 55555555555 

11 11 " 111 111 '" 1111 1111 "" 11 11 "" 11- 11 44 " 11 11 44 44 
11 11 44 44 
11 11 444444444444 
11 11 4444444444444 
11 11 44 

11111111 11111111 44 
11111111 11111111 44 

sssssssssss CCCCCCCCC'CC' aaaaaaaaa 
sssssssssssss ccccccccccccc aaaaaaaaaaa 
ss BB cc cc a a a a .. cc a a a a 
ss cc a a a a 
SSSSSSSSS.!!ISS cc aaaaaaaaaaaaa 

SSSSSSSSSS!IS cc aaaaaaaaaaaaa 
ss cc aa a a 

•• cc a a a a 
•• •• cc cc aa a a 
sssssssssssss ccccccccccccc •• a a 

SSIJSSSSSSSS ccccccccccc a a aa 

'11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
1111111111111 
1111111111111 

II 99999999999 
II 9999999999999 

II 99 99 
II 99 99 

II . 99 99 
If 9999999999999 

If 999999999999 
If 99 

II 99 
II 99 

II 9999999999999 
II 999999999999 

11 
111 

1111 
11 
11 
11 
11 
11 
11 
11 

11111111 
11111111 

11 eeeeeeeeeeeee 
11 eeeeeeeeeeeee 
11 ee 
11 ee 
11 ee 
11 eeeeeeeee 
11 eeeeeeeee 
11 ee 
11 ee 
11 ee 
1111111111111 eeeeeeeeeeeee 
1111111111111 eeeeeeeeeeeee 

.............................................................................................. 
• • • • • • .. • • * .. * * * * * ••••• * •••••• * ............................................ *. * * •••••• ................................................................................ 

proqram verification information 

code system: scale version: 4. 3 .................................................................................... . .. .. .. ............................ .. ... .. .. .. .... .. ........ ............................. ..... ....... .. 
program: sas2 

creation date: 03107/97 

1 ibrary: I opt tneut/ Scale4 . 3 /bin 

this is not a scale confiquration controlled code 

jobname: nicho1 

date of execution: 08115/97 

time of execution: 01:14:19 

................................................................................... .................................................................................. ... ............................... .............................. .................. .... . 
0' increase moderator density by 50' 
0' 
0 nuclide concentrations, qrams 

7777777777777 
777777777777 
77 77 

77 
77 

77 
77 

77 
77 

77 
77 
77 

99999999999 
9999999~99999 
99 99 
99 99 
99 99 
9999999999999 

999999999999 
99 
99 
99 

9999999999999 
999999999999 
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basis •sinole reactor assembly 
initial lE-18 d 

gd155 4.39!+02 4.39!+02 
total 1. 97!+04 1. 97!+04 

0 nuclide concentration., grams 
basia •single reactor assembly 

initial lE-18 d 
u234 2.29!+02 2. 29!+02 
u235 2. 58!+04 2.58!+04 
u236 1.15!+02 1.15!+02 
u238 8. 55!+05 8.55!+05 

total 8.81!+05 8 .81!+05 
0 basis • 
0 initial 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 
0 initial 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 

basiB • ainqle reactor assembly 
charoe 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 

basis • sinOle reactor assembly 
charge 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 

baaia • single reactor asaembly 
charqe 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 

sml47 .00!+00 4.22!-23 1. 64!-22 3.61!-22 6.32!-22 6.32!-22 
sml49 .00!+00 2. 09£-12 3. 94!-12 5. 59!-12 7.06!-12 7.06E-12 
sm150 .00!+00 1.03!-11 2. 08!-11 3 .15!-11 4. 24!-11 '.24!-11 
sml51 .00!+00 2 .11!-10 4.20!-10 6 .25!-10 8.28!-10 8.28!-10 
sml52 .00!+00 2.22!-10 4.46!-10 6. 72!-10 8. 99!-10 8.99!-10 
eul51 .00!+00 1. 06!-12 2.13!-12 3 .18£-12 4.24!-12 4.24!-12 
eu153 .00!+00 2.76!-08 1.10!-07 2. 47!-07 4. 37!-07 4. 37!-07 
qd155m .00!+00 2.92!-12 2. 91!-12 2.90!-12 2. 89!-12 2.89!-27 
qdl55 2.831!+00 2.831!+00 2.82!+00 2.81!+00 2.81!+00 2.811!+00 

totals 6. 95!+03 6. 95!+03 6.95!+03 6.95!+03 6. 95!+03 6.95!+03 
basia • aingle reactor assembly 

charge 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 
u233 .00!+00 1.14!-08 2. 28!-08 3.411!!-08 4.54!-08 4.541!!-08 
u234 9.791!!-01 9.79!-01 9.78!-01 9.78!-01 9.78!-01 9.78!-01 
u235 1.101!!+02 1.10!+02 1 .10!+02 1.10!+02 1. 091!+02 1. 09!+02 
u236 4.85!-01 5.05!-01 5.25!-01 5. 45!-01 5.64!-01 5. 64!-01 
u238 3.59!+03 3.591!+03 3. 591!!+03 3. 59!+03 3. 591!+03 3. 591!+03 

np237 .00!+00 4·. 20!-05 1. 56!-04 3.27!-04 5. 43!-04 5.43!-04 
pu236 . 001!+00 1.251!-14 1.46!-13 5 .69!-13 1.43!-12 1.43!-12 
pu238 . 00!+00 1. 74!-09 2. 26!-08 9.551!-08 2. 56!-07 2. 561!-07 
pu238 .00!+00 1. 74£-09 2. 26!-08 9.551!-08 2. 56£-07 2.56!-07 
pu239 . OOE+OO 1. 52£-02 5. 04!-02 9. 52!-02 1.45£-01 1.45!-01 
pu240 . 00!+00 1.55!-05 7.41!-05 1. 861!-04 3.57!-04 3.57!-04 
pu241 .001!+00 2.221!-08 2. 091!-07 7. 841!-07 2.00!-06 2.00!-06 
pu242 .00!+00 4.22!-12 7. 82!-11 4.37!-10 1. 49!-09 1. 49!-09 

basis • single reactor assembly 
charge 2.4 d 4.8 d 7.1 d 9.5 d 9.5 d 

am241 .00!+00 1. 68!-12 3 .11!-11 1.74!-10 5. 90!-10 5. 90!-10 
am242m . 00!+00 1.13!-16 4 .12!-15 3. 43!-14 1. 55£-13 1.55!-13 
am243 .00!+00 4.81!-16 1.79!-14 1.53!-13 7 .07!-13 7.07!-13 

totals 3. 70!+03 3. 70!+03 3.70!+03 3.70!+03 3.70!+03 3. 701!+03 
decay da'ta, including gmrma and total energy, are from endf/b-vi 

0 1697 total number of nuclides in library 
0 nuclide concentrations, grams 

basis •single reactor assembly 
initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 

sml50 1.341!-06 1.34!-06 1. HE-06 1.34!-06 1. HE-06 l.J(E-06 1.34!-06 
sml52 1.221!-05 1. 23!-05 1. 231!-05 1. 23!-05 1. 241!-05 1. 241!-05 1. 24!-05 
eu153 6.06£-01 6.58!-01 6.781!-01 6. 86!-01 6.89!-01 6. 901!-01 6.90!-01 

nuclide concentrations, qrams 
basis •single reactor assembly 

initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 
1Jdl55 3.00!-01 3.02!-01 3.04E-01 3.06!-01 3. 07!-01 3.08!-01 3. 09!-01 

total 1. 97!+04 1. 97!+04 1. 97!+04 1. 971!+04 1. 97!+04 1. 971!+04 1. 97!+04 
0 nuclide concentrations, griiii\S 

basis =single reactor assembly 
initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954 .1 d 

u233 1. 301!-03 1.35!-03 1. 41!-03 1. 461!-03 1. 51!-03 1. 57!-03 1. 62!-03 
u234 1.701!+02 1. 71!+02 1. 71!+02 1. 71!+02 1.721!+02 1. 72!+02 1. 72!+02 
u235 1. 22!+04 1.22!+04 1.22!+04 1. 22!+04 1. 22!+04 1. 22!+04 1. 221!+04 
u236 2. 511!+03 2. 511!+03 2.51!+03 2. 51!+03 2.51!+03 2.51!+03 2.51!+03 
u238 8. 441!+05 8.44!+05 8.44!+05 8. 44!+05 8. 441!+05 8. 441!+05 8 .44!+05 

np237 1. 671!+02 1. 681!+02 1. 691!+02 1. 69!+02 1. 691!!+02 1.691!+02 1. 691!+02 
pu236 7. 921!-05 6. 411!-05 5 .18!-05 4.19!-05 3. 38!-05 2. 73!-05 2. 21!-05 
pu238 4.241!+01 4. 57!+01 4.63!+01 4.62!+01 4. 59!+01 4.56!+01 4.53!+01 
pu238 4.24!+01 4.57!+01 4.631!+01 4.621!+01 4.59!+01 4. 56!+01 4.53!+01 
pu239 3. 92!+03 3.931!+03 3.93!+03 3. 93!+03 3. 93!+03 3.93!+03 3. 93!+03 
pu240 1.16!+03 1.16£+03 1.161!+03 1.161!+03 1.16!+03 1.16!+03 1.16!+03 
pu241 4.71!+02 4. 521!+02 4.321!+02 4 .14!+02 3.97!+02 3.80!+02 3.641!+02 
pu242 1. 03!+02 1.031!+02 1.031!+02 1.031!+02 1.03!+02 1.03!+02 1.03!+02 
am241 7.07!+01 9.05!+01 1. 09!+02 1. 271!+02 1. 45!+02 1. 61!+02 l. 77!+02 
am242m 1. 281!+00 1. 28!+00 1.27!+00 1. 27!+00 1. 26!+00 1. 26!+00 1. 25!+00 
am243 1. 27!+01 1.27!+01 1. 27!+01 1.271!+01 1. 271!+01 1. 27!+01 1. 271!+01 

total 8. 65!+05 8. 65!+05 8.651!+05 8.651!+05 8.65!+05 8. 651!+05 8 .651!+05 
0 element concentrations, qrams 
0 nuclide concentrationa, grams 

basis •single reactor assembly 
initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 

mo 95 3. 68!+02 3.841!+02 3.851!+02 3.85!+02 3.85!+02 3.85!+02 3.851!+02 
tc 99 4. 02!+02 4. 021!+02 4. 02!+02 4.02!+02 4.02!+02 4.02!+02 4. 02!+02 

0 nuclide concentrations, grams 
basis •single reactor assembly 

initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 
rulOl 3.691!+02 3. 69!+02 3.69!+02 3. 691!+02 3. 691!+02 3.69!+02 3.69!+02 
rh103 2. 36!+02 2. 431!+02 2.43!+02 2.431!+02 2.431!+02 2. 43!+02 2.431!!+02 
aql09 3.371!+01 3.37!+01 3. 37!+01 3.37!+01 3.371!+01 3.37!+01 3 .37!+01 

nuclide concentrations, grams 
basis •ainqle reactor assembly 

initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 
ndl43 4.57!+02 4. 61!+02 4.61!+02 4.61!+02 4. 611!+02 4. 61!+02 4. 611!+02 
ndH5 3.49!+02 3.491!+02 3.49!+02 3.49!+02 3.49!+02 3. 49!+02 3. 491!+02 
sml47 1. 09!+02 1. 21!+02 1. 311!+02 1. 391!+02 1.45!+02 1. 50!+02 1. 54!+02 
lml.l49 1.39!+00 1. 54!+00 1.541!+00 1.54!+00 1.54!+00 1. 54!+00 1.541!+00 
8111150 1.22!+02 l. 221!+02 1.221!+02 1. 22!+02 1. 221!+02 1.22!+02 1.22!+02 
sml51 9.04!+00 9. 01!+00 8.95!+00 8.891!+00 8.831!+00 8.77E+OO 8. 71!+00 
eu151 7. 51!-02 1.37!-01 1.99!-01 2.601!-01 3. 211!-01 3.81!-01 4 .41!-01 
SJD152 6.621!+01 6.62!+01 6. 62!+01 6. 62!+01 6. 621!!+01 6. 62!+01 6.621!!+01 
eul53 4.39!+01 4.40!+01 4. 40!+01 4.40!+01 4. 40!+01 4. 40!+01 4. 40!+01 

0 nuclide concentrations. qrams 
basis •single reactor assembly 

initial 325.7 d 651.4 d 977.0 d 1302.7 d 1628.4 d 1954.1 d 
51d155 6. 67!-02 2. 691!-01 4. 46!-01 6.01!-01 7.37!-01 8.57!-01 9.61!-01 

total 1.621!+04 1. 621!+04 1. 621!+04 1.62!+04 1.62!+04 1. 62!+04 1.62!+04 


