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1. Purpose

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

2. Quality Assurance

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

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

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

3. Method

The analytical model employed for this analysis was the SAS2H module of the SCALE sequence.
Based upon fuel design, power history, and operating data for specific assemblies in the Cooper
boiling water reactor (BWR), a computational model was developed for use with the SAS2H module
of SCALE. The SAS2H module is used to perform a fuel depletion analysis to predict the isotopic
concentrations in localized areas of assembly pins (pellet samples) subsequent to irradiation and
cooling time. The isotopic concentrations predicted by the SAS2H module are then 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

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

6.02 x 10 atoms per mole. (Reference 5.4)
Mole of ¥Tc =98.9 g,

Mole of ®’Np =237 g,

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

General spent fuel characteristics for each test sample are presented in Table 4-1 and include the
initial **U enrichment, final burnup and the cooling time (p. 4.93, Figure 4.2, and Tables 4.17 and
D.I; 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% U and the burnup ranges from 17.84 to 33.94 GWd/MTU. The
cooling time reflects the time after shutdown in which the burnup measurements were performed.

Assembly design parameters are presented in Table 4-2 (Table 4.1, Reference 5.6; Table 1 and 3,
Reference 5.6). The assembly is a General Electric (GE) 7 x 7 and contains four types of fuel rods
and three types of burnable poison rods. Assembly channel dimensions are obtained for Quad Cities,
which also uses a GE 7 x 7 assembly (Table 1, Reference 5.7). A cross section of the assembly is
presented in Figure 4-1 (Figure 4.2, Reference 5.6; Figure 8, Reference 5.7). The initial enrichments
of **U and Gd,0, for each type of fuel rod and 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/em’ (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/gUQ, (Table 4.17, Reference 5.6). Also measured isotopic concentrations for *Tc,
2'Np and *'Am are presented in Table 4-8, given in Ci/gUQ, (Table 4.17, Reference 5.6). The
measurements were performed at the Materials Characterization Center at Pacific Northwest
Laboratory for fuel pellets at three different axial positions in Rods ADD2974 and ADD2966, of

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

from Top, cm wt % U MWd/kgM years
ADD2966-B © 55.107 293 18.96 535
ADD2966-K 218.869 2.93 33.07 5.35
ADD2966-T 274.777 2.93 33.94 5.35
ADD2974-B 55.723 293 17.84 5.28
ADD2974-] 115.042 2.93 29.23 5.28
ADD2974-U 291.087 2.93 7 31.04 5.28 ’

Reference 5.6
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Table 4-2. Assembly Design Parameters for Cooper BWR

Parameter Data
Assembly general data: '

Designer : ' General Electric

Lattice 7x7

Number of Fuel Rods 49

Assembly Pitch, in. (cm) 6.0 (15.24)
Channel

Outside Dimension, in. (cm) 5.438 (13.813)

Thickness, in. (cm) 0.080 (0.203)

Material " Zircaloy-4
Fuel Rod Data:

Type of Fuel Pellet uo,

Pellet immersion density, g/cm’ 10.32

Rod Pitch, cm 1.87

Rod Outside Diameter (OD), cm 1.43

Cladding Thickness, cm 0.094

Pellet Diameter, cm 1.21

Active Fuel Length, cm 371

Clad Material Zircaloy-2

Peripheral-Rod-to-Channel Spacing, in. (cm) 0.1435 (0.364)

Dimensions are converted from inches to centimeters by the following relationship: 1 in. = 2.54 cm.
Reference 5.6
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Figure 4-1. Cross Section of Cooper BWR Assembly

_— Wide-Wide Corner / Control Blade
— ) Channel

Fuel Rod Location

See Table 4-3 for Rod Enrichments

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

Rod Type Enrichment, wt % U | wt % Gd,0, Number of Rods
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 o 1
7 1.94 40 1
Reference 5.6

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

Elapsed Time Power Density, | Cumulative Burnup, | Average LHGR,
Time, days Interval, MW/MTU MWd4/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

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
Cycle 2

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 15331 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

Elapsed Time Power Density, | Cumulative Burnup, | Average LHGR,
Time, days Interval, MW/MTU MWd/MTU kW/m
days
Cycle 3
1203 31 0 19.140 0
1367 164 16.95 21.920 : 17.71
. Cycle 6 B
2166 | 799 0 21.920 0
2189 23 10.33 22.158 10.80
2214 25 1148 _ 22.445 12.06
2228 14 5.74 23.525 6.00
2326 98 10.91 23.594 11.40
2335 9 7 0 23.594 0
2377 42 1091 24.052 11.40
2393 16 11.48 24.236 12.00 .
2452 59 10.91 24.880 | 11.40
2483 31 10.33 : 25.200 10.80
Cycle 7

2531 48 0 25.200 0
2539 . 8 4.38 25235 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 1119 .
2817 74 10.39 27.518 10.86
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Table 4-4. Power History for Bundle CZ346 from Cooper BWR

Elapsed Time Power Density, | Cumulative Burnup, | Average LHGR,
Time, days Interval, MW/MTU MWd/MTU kW/m -
days
2822 5 0 27.518 0
2853 31 9.84 27.823 10.28
2879 26 8.75 28.050 9.14
Reference 5.6 '
Table 4-5. Composition of Zircaloy-4
Material Weight Percent
o) 0.12
Cr 0.10
Fe 0.20
Sn 1.40
Zr 98.18
Density = 6.56 g/cm®
Reference 5.8
Table 4-6. Nuclides Updated in SAS2H
Kr BKr ¥y »Sr %Mo Zr
Zr *Nb *Zr Tc IRy 'Rh
'®Rh '%Ru 1%pq 1%pg PAg 12Sb
B1Xe B2xe 134Cs 13Xe 135Cs 136Xe
1%Ba 1¥1Cs La 1lpp 43pr *Nd
“Ce "Nd “INd “7Pm 47Sm “*Pm
*Sm 'Sm 51Sm 152Sm 5Eu 1%Eu
1%5Gd Y

Reference 5.9
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Table 4-7. Measured Isotopic Concentrations (g/gUO,)

Sample ADD2966-B | ADD2966-K | ADD2966-T | ADD2974-B | ADD2974-] | ADD2974-U

Burnup, 18.96 33.07 33.94 17.84 29.23 31.04

MWd/kgM

By 1.7E-4 1.35E4 1.44E4 1.74E4 1.46E4 1.54E-4

By 1.191E-2 5.34E-3 4 .83E-3 1.30E-2 7.76E-3 6.28E-3

By 2.63E-3 3.53E-3 3.62E-3 2.48E-3 3.36E-3 3.48E-3

B8y 8.437E-1 8.346E-1 8.391E-1 8.545E-1 8.490E-1 8.455E-1

Bipy 5.35E-5 1.743E4 1.706E-4 5.21E-5 1.64E4 1.389E-4

»py 3.738E-3 3.579E-3 3.336E-3 4.056E-3 4.526E-3 3.668E-3

Hipy 1.220E-3 2.216E-3 2.190E-3 1.184E-3 2.164E-3 2.082E-3

Hpy 3.403E-4 6.390E-4 6.201E-4 3415E4 6.649E-4 6.139E-4

A2py 9.892E-5 4.407E4 4.737E-4 8.742E-5 3.247E-4 3.823E-4
Reference 5.6

Table 4-8. Measure Isotopic Concentrations (Ci/gUO,)

Sample ADD2966-B | ADD2966-K | ADD2966-T | ADD2974-B | ADD2974-] | ADD2974-U

Burnup, 18.96 33.07 33.94 17.84 29.23 31.04

MWd/kgM

PTe 6.26E-6 1.03E-5 1.06E-5 6.17E-6 9.86E-6 1.00E-5

BINp 1.11E-7 2.54E-7 2.46E-7 1.09E-7 2.35E-7 2.36E-7

M Am 5.18E-4 8.78E4 8.38E-4 5.23E-4 9.46E-4 8.69E-4
Reference 5.6

4.2 Criteria

The design of the waste package will depend on waste package configuration criticality analyses
performed using an acceptable disposal criticality analysis methodology. Criteria that relate to the
development and design of repository and engineered barrier components are derived from the
applicable requirements and planning documents. The Engineered Barrier Design 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 that this is a representative value for the cladding
temperature in a BWR operating under normal conditions. Furthermore, it is expected that
the cladding temperature will 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. $2.6.12 of Reference 5.10 is 558
K. The basis for this assumption is that this is a representative value for the cladding
temperature in a BWR operating under normal conditions. This assumption is used in
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 g/cm® and plateau density of 0.240 g/cm* The
basis for this assumption is that this is a representative function for the moderator density
profile in a BWR operating under normal conditions. Additional supporting data for the
moderator density profile is to be determined and will be included in rev151on(s) to this
analysis. This assumption is used in Section 7.2.

4.4 Codes and Standards

There are no applicable codes or standards for this design analysis.
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ICN 01, CRWMS M&O.

6. Use of Computer Software

A. Reference 5.10 describes the SAS2H module of SCALE 4.3 that is used with the
44GROUPNDFS cross section library to calculate the isotopic concentrations for the
specified 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-
SIseries procedures. SCALE is obtained from the Software Configuration Management in
accordance with appropriate procedures. SCALE’s CSCI number is 30011 V4.3 and is
installed on the WPDD HP 9000, 700 Workstation with CRWMS M&O tag number 110433.

B. Lotus 1-2-3 Release 5 for Windows 95 is an Acquired 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

The SAS2H module of SCALE 4.3 is used to perform one-dimensional (1-D) neutron transport and
point depletion analyses on the Cooper samples using the preferred 44GROUPNDEFS cross-section
library. To properly model the neutron flux spectrum and the nuclide composition changes, it is
necessary to define the compositions, temperatures, and 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 44GROUPNDEFS, abbreviated as 44GROUP. The 44GROUP cross section
library is recommended by Oak Ridge National Laboratory. Since SAS2H is only to be used for
isotopic depletion/generation, the ‘parm=skipshipdata’ option is used so that a shipping cask
shielding analysis is not performed. The title is arbitrary and should contain information that is
sample specific, while the lattice type is “latticecell” to reflect the array characteristic of the
assembly.

7.2 SCALE Input Data Block 4

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

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

The cladding material is Zircaloy-2. The cladding temperature could not be obtained, therefore, a
cladding temperature of 620 K is assumed for each sample. This value is consistent with the
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 wt% 238U
1 0.013 2.93 0.026 97.031
2 0.009 1.94 0.017 98.034
3 0.008 1.69 0.015 98.287
4 0.006 1.33 0.011 98.663
5 0.013 293 0.026 97.031
6 0.013 2.93 0.026 97.031
7 0.009 1.94 0.017 98.034

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

Figure 7-1. Typical Moderator Density Profile
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Several other material compositions must be specified. The material for the air between the fuel rod
and cladding is nitrogen at 5 x 10° atoms/barn-cm, and the material for the channel is Zircaloy-4.
The temperature for these materials is the same as the moderator temperature and the mixture
numbers are 4 and 5, respectively. The average Gadolinium rod mixture is specified as mixture 6
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and is an average of all 5 Gd rods. To obtain the average Gadolinium rod composition, the weight
percentages for both Gd and ?*U are averaged by the number of rods. The resulting weight percents
are 3.4 wt% Gd and 2.732 wt% **U; resulting in 0.024 wt% U, 0.013 wt% U and 97.231 wt%
23U 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 (MTUQ,), using
the following equation:

1 . 10%U0,

Equation 7-1
IMTUO,

Lengt}l =

%(POD)Z(PDM)(NFR)

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

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

Each assembly was irradiated for five cycles, which are divided into a total of 17 intervals sb 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
burnup, without over-burdening the SAS2H code. Therefore, the number of libraries per cycle are
specified as two. To obtain the concentrations of all interested nuclides, a print 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 and moderator mixture that conserves the fuel to moderator volume ratio. Further
surrounding the homogenized fuel and moderator mixture are the moderator between the fuel cells
and channel, the channel, and the moderator between assemblies. The equation below is used to
determine the number of fuel unit cells that surround the central guide tube. All of the following
equations used to calculate the Path B model dimensions are derived. The results of the fuel-unit-
cell calculations are presented in Table 7-2, and the resulting Path B model dimensions are presented
in Table 7-3. .
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Eycvemy)
x=M = : Equation 7-2
(FV)-(H)(M V)

(NF. )(f)(POD)2

F, Equation 7-3
M (NFR)[RP?-(2)(COD)?|+«(NGJR)IRP*~(3)(COD)’
CUC’MV=RP2—(§)(COD)2 . Equatiqﬁ 7-4
FV=(£)(POD)2 Equation 7-5
MV=RP2—(£)(COD)2 Equation 7-6

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

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

The radius for the moderator surrounding the Gd rod, but still within the Gd rod unit cell, is
calculated with the following equation:

R,=,|(—)RP? Equation 7-7

Where:
R, = 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.

ARA=n(ORAR2-IRAR?% Equation 7-8

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

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

Rg=| (F)RP2+R} Equation 7-9
kY

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

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

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

)+(CCsp- )1+RZ  Equation 7-10

x+1
R6=J —(TC)JI*AI-[(NCpR +RP+CCsp-

T

RP-POD RP-POD
2 2

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

The area of the channel is calculated from the total 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:
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_R7=\J e r1) +[4(CHOD -CHihick) »(CHthick)] +R? Equation 7-11
bl *NCe” .
Where:

R, =Radius of Channel
CHOD = Channel Outer Dimension
CHthick = Channel Thickness

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

R;=\| ("];2 ”*[Zv(CHODdV%)t(N.,‘)+2*(CHOD+N%)*(W%)]+R72 Equation 7-12
TC* @ .

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

0.5461 1.8908 1.1499 1.8908 8.8 ~
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Table 7-3. Path B Model Dimensions

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

7.5 SCALE Input Data Blocks 9 Through 16

Data block 9 is used to describe the power history of the reactor. The specific power, fuel irradiation
period, the length of downtime, the fraction of boron and moderator density, and the temperature
during the cycle may all be defined. The specific power is in units of MW/MTUO, while the
irradiation period and length of downtime are both defined in days. The specific power is
determined from Table 4-4 by developing intervals that allow modeling of the downtime during and
after each cycle. The power during the interval is determined by the cumulative burnup of that
interval and the length of the interval. Tables 7-4 and 7-5 contain values for the specific powers and .
the interval lengths. The moderator density fractions and the individual cycle temperature options
are not used in modeling the Cooper assemblies because data obtained were not in sufficient detail
to determine cycle specific values.
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Table 7-4. Approximated Power History for Samples from Rod ADD2966

Time Interval, days Specific Power, MW/MTUO,
Cycle Uptime Downtime Axial Level B Axial Level K Axial Level T
One 19 8 9.313 16.243 16.671
130 17 11.086 19.336 19.845
41 10 13.919 24278 24917
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 17615 18.078
Six 160 . 9 6.234 10.874 N 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 See4Table 5.567 9.709 9.965
-1 : .
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Table 7-5. Approximated Power History for Samples from Rod ADD2974

Time Interval, days Specific Power, MW/MTUO,
Cycle Uptime Downtime Axial Level B Axial Level J Axial Level U
One 19 8 8.763 14.357 - 715_.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 20314 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 See4Ti'«1ble 5.238 8.582 9.113

Light elements and their effective weight, in kg per assembly, are entered in data ,blbc_k 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

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

Measured concentrations presented in Table 4-7 have units of g of isotope per g of UO,, while
calculated concentrations presented in Table 7-6 have units of g of isotope per Metric Ton of UQ,.
Therefore, the measured concentrations must be multiplied by 10° gUOszTUO to obtain smular
units.

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

7
Yy XCi )(3 Ix10 1OBq L 1 )(3 d6x10% )( 1mole )(Mass) Equation 7-13

qUO, 9UO Ci lyr 6.02x10Batoms  1mole

Where:
Y = Measured Value Used in Comparison (g isotope/g UO,)
X = Measured Value from SAS2H (Ci isotope/g UO,)
3= In(2)
T,
T, = Half-life of Isotope (yr)
Mass = Molar Mass of Isotope

(yr'")

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 burnups, 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

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

parameters defined in Section 4.1.

Calculated concentrations are compared with measured

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

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

Sample ADD2966-B | ADD2966-K | ADD2966-T | ADD2974-B | ADD2974-] | ADD2974-U
Burnup, 18.96 33.07 33.94 17.84 29.23 31.04
MWd/kgM -

®Te 4.22E2 7.02E2 7.22E2 3.99E2 6.24E2 6.71E2
Bayy 1.67TE2 1.39E2 1.38E2 1.70E2 1.44E2 © 145E2
Bsy 1.20E4 5.22E3 4.50E3 1.25E4 7.22E3 5.32E3
Béy 2.61E3 3.46E3 3.51E3 2.52E3 3.29E3 3.40E3
By 8.42ES 8.34ES 8.34E5 8.43ES 8.35E5 8.37ES
'Np 2.00E2 3.44E2 3.32E2 1.85E2 3.29E2 2.93E2
B8py 5.93E1 1.60E2 1.54E2 5.15E1 1.44E2 1.25E2
Bopy, 4.41E3 3.95E3 3.57E3 432E3 4.61E3 3.47E3
uipy 1.30E3 2.10E3 2.08E3 1.21E3 1.98E3 1.92E3
uipy 4.28E2 6.87E2 6.44E2 3.93E2 6.93E2 5.82E2
upy 1.22E2 4.60E2 491E2 1.05E2 3.42E2 3.98E2
HAm 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-] | ADD2974-U

Burnup, 1896 33.07 33.94 17.84 29.23 31.04
MWd/kgM :

®Tc 14.18 15.44 15.37 9.53 7.19 13.65
By -1.76 2.96 4.17 -2.30 -1.37 -5.84
Bsy 0.76 2.25 -6.83 -3.85 -6.96 -15.29
ey -0.76 -1.98 -3.04 1.61 -2.08 -2.30
8y -0.20 -0.07 -0.61 -1.35 -1.65 -1.01
“'Np 26.76 4.72 -5.05 19.41 -1.51 -12.66
Bspy 10.84 -8.20 9.73 -1.15 -12.20 -10.01
2py 17.98 10.37 7.01 6.51 1.86 5.40
#py 656 -5.23 -5.02 2.20 -8.50 -7.78
uipy 25.77 751 3.85 15.08 4.23 -5.20
upy 23.33 438 3.65 20.11 533 4.11
HAm 37.39 19.25 15.55 25.61 15.38 2.37
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Table 7-8. Sensitivity Analyses for Sample ADD2966-T

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
*Tc 7.22E2 7.22E2 0.00 7.24E2 0.28
el 0} 1.38E2 1.38E2 0.00 1.38E2 0.00
By 4.50E3 4.54E3 0.89 4.31E3 -4.22
By 3.51E3 3.50E3 -0.28 3.52E3 0.28
By 8.34E5 8.34E5 0.00 8.35ES 0.12
“Np 3.32E2 3.34E2 0.60 3.23E2 -2.71
Bipy 1.54E2 1.55E2 0.65 1.48E2 -3.90
py 3.57E3 3.61E3 112 3.42E3 -4.20
Py 2.08E3 2.08E3 0.00 2.06E3 -0.96
Uipy 6.44E2 6.50E2 093 6.21E2 -3.57
Hipy 491E2 492E2 0.20 4.92E2 0.20
“'Am 2.83E2 2.86E2 1.06 2.71E2 -4.24




Waste Package Development Design Analysis

Title: SAS2H Analysis of Radiochemical Assay Samples From Cooper BWR Reactor
Document Identifier: BOOO00000-01717-0200-00145 REV 00 ' Page 31 of 33

Table 7-9. Sensitivity Analyses for Sample ADD2974-B

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
gMTU g/MTU gMTU '
PTc 3.99E2 3.99E2 0.00 4.02E2 0.75
By 1.70E2 1.70E2 0.00 1.72E2 1.18
»u 1.25E4 1.26E4 0.80 1.22E4 -2.40
By 2.52E3 2.51E3 -0.40 2.51E3 -0.40
et U} 8.43ES 8.43E5 0.00 8.44E5 0.12
“'Np 1.85E2 1.86E2 054 1.69E2 -8.65
B5Pu 5.15E1 5.17E1 0.39 4.53E1 -12.04
Pu 4.32E3 4.36E3 093 3.93E3 -9.03
#py 1.21E3 1.21E3 0.00 1.16E3 -4.13
Hipy 3.93E2 3.97E2 1.02 3.64E2 -7.38
Hipy 1.05E2 1.05E2 0.00 1.03E2 -1.90
“Am 1.92E2 1.94E2 1.04 1.77E2 -7.81
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8. Conclusions

The accuracy with which the SAS2H module is able to predict isotopic concentrations is indicated
by the percent differences presented in Table 7-7. Inspection of such results reveals that the code
has a tendency to over-predict *Tc, *?Pu and **' Am while it tends to under-prednct 2.

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

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

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

No final conclusions can be drawn from inspection of the measured to calculated ratios presented
in this analysis. Although the assumptions for the fuel temperature and the moderator density do
effect the resulting isotopic concentrations, the effect is not significant enough to account for all
variation between the measured and calculated concentrations. More detailed operating data,
especially data concerning control blade insertion, would 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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9. Attachments

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

Included in Attachment II 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 calculauon was performed,

. the output extraction of information pertinent to the Radiochemical Assay evaluations
from the final ORIGEN calculation of the SAS2H depletion calculation.
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coop2966b.input

=sas2h parm=skipshipdata

Cooper BWR Sample ADD2966-B, Height 55.107 cm from top, Aug 97

' mixtures of fuel-pin-unit-cell:
44group latticecell
uo2 1den=10.32 1 840
92234 0.026 92235 2.93 92236 0.013 92238 97.031 end
kr-83 10 1-20 840 end
kr-85 10 1-20 840 end
y-80 101-20 840 end
sr-90 10 1-20 840 end
zr-93 10 1-20 840 end
zr-94 10 1-20 840 end
zr-95 10 1-20 840 end
nb-94 10 1-20 840 end
mo-95 10 1-20 840 end
tc-99 10 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 10 1-20 840 end
pd-10510 1-20 840 end
pd-108 1 0 1-20 840 end
ag-109 1 0 1-20 840 end
sb-124 10 1-20 840 end
xe-131 10 1-20 840 end
xe-132 10 1-20 840 end
xe-135 10 1-20 840 end
xe-136 1 0 1-20 840 end
cs-134 10 1-20 840 end
cs-13510 1-20 840 end
cs-137 10 1-20 840 end
ba-136 1 0 1-20 840 end
la-139 10 1-20 840 end
pr-141 10 1-20 840 end
pr-143 1 0 1-20 840 end
ce-144 10 1-20 B40 end
nd-143 10 1-20 840 end
nd-145 10 1-20 840 end
nd-147 10 1-20 840 end
pm-147 10 1-20 840 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 10 1-20 840 end
sm-152 10 1-20 840 end
eu-153 10 1-20 840 end
eu-154 10 1-20 840 end
eu-155 1 0 1-20 840 end
gd-15510 1-20 840 end

zirc2 21620 end
h20 3 den=0.240 1 557 end

n 405-5557end

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

40000 98.18 5 1.0 557 end :
uo2 6den=10.32 1 840
92234 0.024 92235 2.732 92236 0.013 92238 97.231 end

arbm-gdrod 10.322 01 08016 3 64000 2 6 0.034 840 end

h2o 7den=0.862 1 557 end

Page I-1 of 10

fuel-pin-cell geometry:

assembly and cycle parameters:

npin/assm=49 fuelnght=1719.74 ncycles=17 nlib/cyc=2
printlevel=5 inplevel=2 numztotal=8 end

6 0.6050 4 0.62102 0.7150 3 1.0550 500 3.3028 33.3179 5
34223737883

power=9.313 bun=19 down=8 end
power=11.086 burn=130 down=17 end
power=13.919 burn=41 down=10 end
power=10.863 burn=226 down=35 end
power=11.941 burn=39 down=7 end
power=13.549 bum=22 down=12 end
power=12.716 bumm=108 down=19 end
power=13.177 bum=114 down=59 end
power=10.795 bum=79 down=8 end
power=11.941 bun=64 down=5 end
power=10.037 burn=150 down=31 end
power=10.099 burn=164 down=799 end
power=6.234 burn=160 down=9 end
power=6.465 bum=148 down=48 end
power=5.958 burn=9%6 down=61 end
power=6.272 burn=129 down=5 end
power=5.567 bum=57 down=1954.09 end



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

coop2966k.input

=sas2h parm=skipshipdata

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

' mixtures of fuel-pin-unit-cell:
44group latticecell
“wo2 1den=10.32 1 840
92234 0.026 92235 2.93 92236 0.013 92238 97.031 end
kr-83 101-20 840 end ’
kr-85 10 1-20 840 end
y-80 101-20840 end
sr-90 10 1-20 840 end
zr-93 10 1-20 840 end
zr-94 10 1-20 840 end
zr-95 10 1-20 840 end
nb-94 10 1-20 840 end
mo-95 10 1-20 840 end
tc-99 10 1-20 840 end
ru-101 1 0 1-20 840 end
ru-106 1 0 1-20 840 end
th-103 1 0 1-20 840 end
rh-105 1 0 1-20 840 end
pd-1051 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 10 [-20 840 end
xe-132 10 1-20 840 end
xe-135 10 1-20 840 end
xe-136 1 0 1-20 840 end
cs-134 1 0 1-20 840 end
cs-13510 1-20 840 end
cs-137 1 0 1-20 840 end
ba-136 1 0 1-20 840 end
la-139 10 1-20 840 end
pr-141 1 0 1-20 840 end
pr-143 1 0 1-20 840 end
ce-144 10 1-20 840 end
" nd-143101-20 840 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 10 1-20 840 end
sm-15110 1-20 840 end
sm-152 10 1-20 840 end
eu-153 10 1-20 840 end
eu-154 10 1-20 840 end
eu-15510 1-20 840 end
gd-155 10 1-20 840 end

zirc2 2 1 620 end
h20 3den=0.478 1 557 end

n 405-5557end

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

40000 98.18 5 1.0 557 end
uo2 6den=10.32 1 840
92234 0.024 92235 2.732 92236 0.013 92238 97.231 end
arbm-gdrod 10.3220 1 0 8016 3 64000 2 6 0.034 840 end

h2o 7 den=0.862 1 557 end

fuel-pin-cell geometry:

assembly and cycle parameters:
npin/assm=49 fuelnght=1719.74 ncycles=17 nlib/cyc=2
printlevel=5 inplevel=2 numztotal=8 end
60.60504 0.621020.7150 3 1.0550 500 3.3028 3 3.3179 §
3.422373.7883

power=16.243 bum=19 down=8 end
power=19.336 bum=130 down=17 end
power=24.278 bum=41 down=10 end
power=18.947 burn=226 down=35 end
power=20.827 burn=39 down=7 end
power=23.632 bum=22 down=12 end
power=22.179 burn=108 down=19 end
power=22.983 bum=114 down=59 end
power=18.829 bum=79 down=8 end
power=20.827 bum=64 down=5 end
power=17.506 bum=150 down=31 end
power=17.615 bum=164 down=799 end
power=10.874 burn=160 down=9 end
power=11.276 burn=148 down=48 end
power=10.391 burn=96 down=61 end
power=10.939 bum=129 down=5 end
power=9.709 burn=57 down=1954.09 end



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

coop2966t.input
=sas2h pamm=skipshipdata

Cooper BWR Sample ADD2966-T, Height 274,777 cm from top, Aug 97

' mixtures of fuel-pin-unit-cell:
44group latticecell
uo2 1den=10.32 1 840
92234 0.026 92235 2.93 92236 0.013 92238 97.031 end
kr-83 101-20 840 end
kr-85 10 1-20 840 end
y-89 101-20 840 end
sr-90 10 1-20 840 end
zr-93 10 1-20 840 end
zr-94 10 1-20 840 end '
zr-95 10 1-20 840 end
nb-94 10 1-20 840 end
mo-95 10 1-20 840 end
1c-99 10 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-1051 0 1-20 840 end
pd-10510 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 10 1-20 840 end
xe-132 10 1-20 840 end
xe-135 10 1-20 840 end
xe-136 1 0 1-20 840 end
cs-134 10 1-20 840 end
cs-13510 1-20 840 end
cs-137 10 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 10 1-20 840 end
nd-143 10 1-20 840 end
nd-145 10 1-20 840 end
nd-147 1 0 1-20 840 end
pm-147 10 1-20 840 end
pm-148 1 0 1-20 840 end
sm-147 1 0 1-20 840 end
sm-149 10 1-20 840 end
sm-150 10 1-20 840 end
sm-151 10 1-20 840 end
sm-152 10 1-20 840 end
eu-153 10 1-20 840 end
eu-154 10 1-20 840 end
eu-15510 1-20 840 end
gd-155 10 1-20 840 end

zirc2 21620 end

h20 3 den=0.607 1 557 end

n 405-5557 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 6den=10.32 1 840
92234'0.024 92235 2.732 92236 0.013 92238 97.231 end
arbm-gdrod 10.3220 10 8016 3 64000 2 6 0.034 840 end

h20 7 den=0.862 | 557 end

' assembly and cycle parameters:

npin/assm=49 fuelnght=1719.74 ncycles=17 nlib/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
3.422373.7883

power=16.671 bum=19 down=8 end
power=19.845 bum=130 down=17 end
power=24.917 bum=41 down=10 end
power=19.445 bum=226 down=35 end
power=21.375 bum=39 down=7 end
power=24.254 burn=22 down=12 end
power=22.762 bum=108 down=19 end
power=23.587 bum=114 down=59 end
power=19.324 burn=79 down=8 end
power=21.375 burn=64 down=5 end
power=17.966 burn=150 down=31 end
power=18.078 bum=164 down=799 end
power=11.160 bum=160 down=9 end
power=11.573 bum=148 down=48 end
power=10.664 burn=9% down=61 end
power=11.227 bum=129 down=5 end
power=9.965 burn=57 down=1954.09 end



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

coop2974b.input

=sas2h parm=skipshipdata

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

" mixtures of fuel-pin-unit-cell:
44group latticecell
uo2 1den=10.32 1 840
92234 0.026 92235 2.93 92236 0.013 92238 97.031 end
kr-83 10 1-20 840 end
kr-85 10 1-20 840 end
y-89 101-20 840 end
sr-90 10 1-20 840 end
zr-93 10 1-20 840 end
zr-94 10 1-20 840 end
r-95 10 1-20 840 end
nb-94 10 1-20 840 end
mo-95 10 1-20 840 end
tc-99 10 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 10 1-20 840 end
pd-108 1 0 1-20 840 end
ag-109 1 0 1-20 840 end
sb-124 10 1-20 840 end
xe-131 10 1-20 840 end
xe-132 1 0 1-20 840 end
xe-135 10 1-20 840 end
xe-136 10 1-20 840 end
cs-134 1 0 1-20 840 end
cs-135101-20 840 end
cs-137 10 1-20 840 end
ba-136 1 0 1-20 840 end
1a-139 1 0 1-20 840 end
pr-141 10 1-20 840 end
pr-143 10 1-20 840 end
ce-144 10 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 10 1-20 840 end
pm-148 1 0 1-20 840 end
sm-147 10 1-20 840 end
sm-149 1 0 1-20 840 end
sm-150 10 1-20 840 end
sm-151 10 1-20 840 end
sm-152 10 1-20 840 end
eu-153 10 1-20 840 end
eu-154 1 0 1-20 840 end
eu-15510 1-20 840 end
gd-15510 1-20 840 end

zirc2 2 1620 end

h2o 3 den=0.240 1 557 end

n 405-5557end

arbm-zirc4 6.56 500 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40

40000 98.18 5 1.0 557 end
uo2 6den=10.32 | 840
92234 0.024 92235 2.732 92236 0.013 92238 97.231 end
arbm-gdrod 10.3220 10 8016 3 64000 2 6 0.034 840 end

h2o0 7 den=0.862 1 557 end

Page I-4 of 10

' fuel-pin-cell geomerry:
squarepitch 1.87 1.211 3 1.43 2 1.242 0 end

' assembly and cycle parameters:
npin/assm=49 fuelnght=1719.74 ncycles=17 nlib/cyc=2
printlevel=$ inplevel=2 numztotal=8 end

6 0.6050 4 0.6210 2 0.7150 3 1.0550 500 3.3028 33.3179 §
3.42237 3.7883

power=8.763 bum=19 down=8 end
power=10.431 burn=130 down=17 end
power=13.097 bum=4! down=10 end
power=10.221 bum=226 down=35 end
power=11.235 bum=39 down=7 end
power=12.749 burn=22 down=12 end
power=11.965 bum=108 down=19 end
power=12.398 burn=114 down=59 end
power=10.157 bum=79 down=8 end
power=11.235 bum=64 down=5 end
power=9.444 bum=150 down=31 end
power=9.503 bum=164 down=799 end
power=5.866 bum=160 down=9 end
power=6.083 bum=148 down=48 end
power=5.606 bun=9 down=6! end
power=5.901 bum=129 down=5 end
power=5.238 burn=57 down=1954.09 end



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

coop2974j.input
=sas2h parm=skipshipdata

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

' mixtures of fuel-pin-unit-cell:
44group latticecell
uo2 | den=10.32 1 840
92234 0.026 92235 2.93 92236 0.013 92238 97.031 end
kr-83 10 1-20 840 end
kr-85 10 1-20 840 end
y-89 101-20 840 end
sr-90 10 1-20 840 end
zr-93 10 1-20 840 end
zr-94 10 1-20 840 end
zr-95 10 1-20 840 end
nb-94 10 1-20 840 end
mo-95 10 1-20 840 end
tc-99 10 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-1051 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 10 1-20 840 end
xe-132 10 1-20 840 end
xe-13510 1-20 840 end
xe-136 1 0 1-20 840 end
cs-134 1 0 1-20 840 end
cs-13510 1-20 840 end
cs-137 1 0 1-20 840 end
ba-136 1 0 [-20 840 end
la-139 1 0 1-20 840 end
pr-141 10 1-20 840 end
pr-143 1 0 1-20 840 end
ce-144 1 0 -20 840 end
nd-143 10 1-20 840 end
nd-14510 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 10 1-20 840 end
sm-151 10 1-20 840 end
sm-152 1 0 1-20 840 end
eu-153 10 1-20 840 end
eu-154 10 1-20 840 end
eu-15510 1-20 840 end
gd-155 10 1-20 840 end

zirc2 21620 end

h20 3 den=0.306 | 557 end

n 405-5557 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 6den=10.32 1 840
92234 0.024 92235 2.732 92236 0.013 92238 97.231 end
arbm-gdrod 10.32201 0 8016 3 64000 2 6 0.034 840 end

h20 7 den=0.862 1 557 end

Page I-5 of 10

*  fuel-pin-cell geometry:

assembly and cycle parameters:

npin/assm=49 fuelnght=1719.74 ncycles=17 nliblcyc=2
printlevel=5 inplevel=2 numztotal=8 end -
60.6050 4 0.6210 2 0.7150 3 1.0550 500 3.3028 33.3179 5
3.42237 3.7883

power=14.357 bum=19 down=8 end
power=17.091 burn=130 down=17 end
power=21.45% burn=41 down=10 end
power=16.747 bum=226 down=35 end
power=18.409 bun=39 down=7 end
power=20.888 burn=22 down=12 end
power=19.603 bum=108 down=19 end
power=20.314 bum=114 down=59 end
power=16.642 bum=79 down=8 end
power=18.409 bum=64 down=5 end
power=15.473 bum=150 down=31 end
power=15.570 bumn=164 down=799 end
power=9.611 bum=160 down=9 end
power=9.967 bum=148 down=48 end
power=9.184 bum=9 down=61 end
power=9.669 burn=129 down=5 end
power=8.582 burn=57 down=1954.05 end



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

coop2974u.input
=sas2h parm=skipshipdata

Cooper BWR Sample ADD2974-U, Height 291.087 cm from top, Aug 97

' mixtures of fuel-pin-unit-cell:
44group latticecell
uo2 1den=10.32 1 840
92234 0.026 92235 2.93 92236 0.013 92238 97.031 end
kr-83 10 1-20 840 end
kr-85 10 1-20 840 end
y-89 101-20840 end
sr-90 10 1-20 840 end
zr-93 10 1-20 840 end
zr-94 10 1-20 840 end
zr-95 10 1-20 840 end
nb-94 10 1-20 840 end
mo-95 10 1-20 840 end
tc-99 10 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
th-1051 0 1-20 840 end
pd-105 10 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 10 1-20 840 end
xe-132 10 1-20 840 end
xe-135 10 1-20 840 end
xe-136 1 0 1-20 840 end
cs-134 10 1-20 840 end
cs-13510 1-20 840 end
¢s-137 10 1-20 840 end
ba-136 1 0 1-20 840 end
la-139 10 1-20 840 end
pr-141 1 0 1-20 840 end
pr-143 10 1-20 840 end
ce-144 10 1-20 840 end
nd-143 10 1-20 840 end
nd-145101-20 840 end
nd-147 10 1-20 840 end
pm-147 10 1-20 840 end
pm-148 10 1-20 840 end
sm-147 10 1-20 840 end
sm-149 1 0 1-20 840 end
sm-150 1 0 1-20 840 end
sm-151 10 1-20 840 end
sm-152 | 0 1-20 840 end
eu-153 10 1-20 840 end
eu-154 1 0 1-20 840 end
eu-155 10 1-20 840 end
gd-155101-20 840 end

zirc2 21620 end

h2o0 3 den=0.652 | 557 end

n 405-5557 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
u02 6den=10.32 1 840
92234 0.024 92235 2.732 92236 0.013 92238 97.231 end
arbm-gdrod 10.32201 0 8016 3 64000 2 6 0.034 840 end

h2o0 7 den=0.862 1 557 end

Page 1-6 of 10

' assembly and cycle parameters:

npin/assm=49 fuelnght=1719.74 ncycles=17 nlitvcyc=2
printlevel=5 inplevel=2 numztotal=8 end ;
60.60504 0.62102 0.7150 3 1.0550 500 3.3028 33.3179 5
3.422373.7883

power=15.246 bum=19 down=8 end
power=18.149 burn=130 down=17 end
power=22.788 burn=41 down=10 end
power=17.784 burn=226 down=35 end
power=19.549 bum=39 down=7 end
power=22.182 bum=22 down=12 end
power=20.817 bun=108 down=19 end
power=21.572 bum=114 down=59 end
power=17.673 bum=79 down=8 end
power=19.549 bum=64 down=5 end
power=16.431 bum=150 down=31 end
power=16.534 bun=164 down=799 end
power=10.206 bun=160 down=9 end
power=10.584 burn=148 down=48 end
power=9.753 bum=96 down=61 end
power=10.268 burn=129 down=5 end
power=9.113 bum=57 down=1954.09 end



Attachment I: BBA000000-01717-0200-00145 REV 00 Page I-7 of 10

2966tplus100deg.input
=saszh parm=skipshipdata
Cooper BWR Sample ADD2966-T, Height 274.777 cm from top, Aug 97 .

* 100 K increase in fuel temperature

' mixtures of fuel-pin-unit-cell: fuel-pin-cell geometry:

44group latticecell
uo2 1den=10.32 1 940

92234 0.026 92235 2.93 92236 0.013 92238 97.031 end

kr-83 101-20940 end
kr-85 10 1-20940 end
y-89 101-20940 end
sr-90 10 1-20 940 end
zr-93 10 1-20940 end
zr-94 10 1-20940 end
zr-95 101-20 940 end
nb-94 10 1-20940 end
mo-95 10 1-20 940 end
tc-99 10 1-20940 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-10510 1-20 940 end
pd-105 10 1-20 940 end
pd-108 1 0 1-20 940 end
ag-109 10 1-20 940 end
sb-124 1 0 1-20 940 end
xe-131 10 1-20 940 end
xe-132 10 1-20 940 end
xe-13510 1-20 940 end

squarepitch 1.87 1.211 3 143 2 1.242 0 end

assembly and cycle parameters:

npin/assm=49 fuelnght=1719.74 ncycles=17 nlib/cyc=2
printlevel=5 inplevel=2 numztotal=8 end

60.60504 062102 0.7150 3 1.0550 500 3.3028 3 3.3179 §
3.422373.7883

power=16.671 bum=19 down=8 end

power=19.845 bum=130 down=17 end

power=24.917 burn=41 down=10 end

power=19.445 burn=226 down=35 end

_ power=21.375 bum=39 down=7 end

power=24.254 burn=22 down=12 end
power=22.762 burn=108 down=19 end
power=23.587 bum=114 down=59 end
power=19.324 burn=79 down=8 end
power=21.375 burn=64 down=5 end
power=17.966 burn=150 down=31 end
power=18.078 burn=164 down=799 end
power=11.160 burn=160 down=9 end
power=11.573 bum=148 down=48 end

power=10.664 bum=96 down=61 end
i ) power=11.227 burn=129 down=5 end
o b o end power=0.965 bum=57 down=1954.09 end

cs-137 10 1-20940 end .
ba-136 1 0 1-20 940 end A
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 10 1-20 940 end

nd-143 10 [-20 940 end

nd-145 10 1-20 940 end

nd-147 1 0 1-20 940 end

pm-147 10 1-20 940 end

pm-148 10 [-20 940 end

sm-147 1 0 1-20 940 end

sm-149 10 1-20 940 end

sm-150 | 0 1-20 940 end

sm-151 10 1-20 940 end

sm-152 1 0 1-20 940 end

eu-153 10 1-20940 end

eu-154 1 0 1-20 940 end

eu-15510 1-20 940 end

gd-155101-20940 end

xe-136 1 0 1-20 940 end

zirc2 21620 end

h2o0 3 den=0.607 | 557 end
n 405-5557 end

arbm-zirc4 6.56 5 0 0 0 8016 0.12 24000 0. 102600002050000 1.40
40000 98.18 5 1.0 557 end .
uo2 6den=10.32 1 940
92234 0.024 92235 2.732 92236 0.013 92238 97.231 end
arbm-gdrod 10.32201 0 8016 3 64000 2 6 0.034 940 end

h20 7 den=0.862 1 557 end



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

2966tplus10den.input

=sas2h parm=skipshipdata

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

' increase moderator density by 10%

' mixtures of fuel-pin-unit-cell:
44group latticecell
uo2 1den=10.32 1 840

92234 0.026 92235 2.93 92236 0.013 92238 97.031 end
kr-83 10 1-20 840 end ’
kr-85 10 1-20 840 end
y-89 101-20 840 end
sr-90 10 1-20 840 end
zr-93 10 1-20 840 end
zr-94 101-20840 end
zZr-95 10 1-20 840 end
nb-94 10 1-20 840 end
mo-95 10 1-20 840 end
tc-99 10 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 10 1-20 840 end
pd-108 1 0 1-20 840 end
ag-109 1 0 1-20 840 end
sb-124 10 1-20 840 end
xe-131 10 1-20 840 end
xe-132 1 0 1-20 840 end
xe-135 1 0 1-20 840 end
xe-136 10 1-20 840 end
cs-134 1 0 1-20 840 end
cs-13510 1-20 840 end
cs-137 10 1-20 840 end
ba-136 1 0 1-20 840 end
la-139 1 0 1-20 840 end
pr-141 10 1-20 840 end
pr-143 1 0 1-20 840 end
ce-144 10 1-20 840 end

‘nd-143 10 1-20 840 end
nd-145 1 0 1-20 840 end
nd-147 1 0 1-20 840 end
pm-147 10 1-20 840 end
pm-148 1 0 1-20 840 end
sm-147 1 0 1-20 840 end
sm-149 10 1-20 840 end
sm-150 1 0 1-20 8B40 end
sm-151 10 1-20 840 end
sm-152 1 0 1-20 840 end
eu-153 10 1-20 840 end
eu-154 10 1-20 840 end
eu-15510 [-20 840 end
gd-155101-20 840 end

zirc2 21620 end
h20 3 den=0.668 1 557 end

n 4055557 end

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

40000 98.18 5 1.0 557 end
uo2 6den=10.32 1 840
92234 0.024 92235 2.732 92236 0.013 92238 97.231 end
arbm-gdrod 10.32201 0 8016 3 64000 2 6 0.034 840 end

h20 7 den=0.862 1 557 end
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" fuel-pin-cell geometry:

assembly and cycle parameters:
npin/assm=49 fuelnght=1719.74 ncycles=17 nlibvcyc=2-
printlevel=5 inplevel=2 numztotal=8 end
60.60504 0.6210 2 0.7150 3 1.0550 500 3.3028 3 3.3179 §
3.42237 3.7883

power=16.67]1 bum=19 down=8 end
power=19.845 bum=130 down=17 end
power=24.917 burn=41 down=10 end
power=19.445 bum=226 down=35 end
power=21.375 bum=39 down=7 end
power=24.254 bum=22 down=12 end
power=22.762 burn=108 down=19 end
power=23.587 burn=114 down=59 end
power=19.324 burn=79 down=8 end
power=21.375 bum=64 down=5 end
power=17.966 bum=150 down=31 end
power=18.078 burn=164 down=799 end
power=11.160 bum=160 down=9 end
power=11.573 bum=148 down=48 end
power=10.664 burn=96 down=61 end
power=11.227 burn=129 down=5 end
power=9.965 bum=57 down=1954.09 end



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

2974bplus100deg.input

=sas2h parm=skipshipdata

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

' increase fuel tempem 100K

' mixtures of fuel-pin-unit-cell:
44group latticecell
uo2 1den=10.32 1 940
92234 0.026 92235 2.93 92236 0.013 92238 97.031 end
kr-83 101-20940 end
kr-85 10 1-20 940 end
y-80 101-20940 end
sr-90 10 1-20 940 end
zr-93 10 1-20 940 end
r-94 10 1-20940 end
zr-95 101-20940 end
nb-94 10 1-20940 end
mo-95 10 1-20 940 end
tc-99 101-20940 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 10 1-20 940 end
sb-124 1 0 1-20 940 end
xe-131 10 1-20940 end
xe-132 10 1-20 940 end
xe-135 10 1-20 940 end
xe-136 1 0 1-20 940 end
cs-134 10 1-20 940 end
cs-135101-20 940 end
cs-137 1 0 1-20 940 end
ba-136 10 1-20 940 end
la-139 10 1-20 940 end
pr-141 10 1-20 940 end
pr-143 1 0 1-20 940 end
ce-144 10 1-20 940 end
nd-143 10 1-20 940 end
nd-1451 0 1-20 940 end
nd-147 10 1-20 940 end
pm-147 | 0 1-20 940 end
pm-148 1.0 1-20 940 end
sm-147 10 1-20 940 end
sm-149 1 0 1-20 940 end
sm-150 10 1-20 940 end
sm-151 10 1-20 940 end
sm-152 10 1-20 940 end
eu-153 10 1-20 940 end
eu-154 10 1-20 940 end
eu-15510 1-20 940 end
gd-155 10 1-20 940 end

zirc2 2 1 620 end
h20 3 den=0.240 1 557 end

n 405-5557 end

arbm-zirc4 6.56 500 0 8016 0. l2724000 0.10 26000 0.20 50000 1.40

40000 98.18 5 1.0 557 end
uo2 6den=10.32 1 940
92234 0.024 92235 2.732 92236 0.013 92238 97.231 end
arbm-gdrod 10.3220 10 8016 3 64000 2 6 0.034 940 end

h20 7 den=0.862 1 557 end
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' fuel-pin-cell geometry:

assembly and cycle paramneters:

npin/assm=49 fuelnght=1719.74 ncycles=17 nlib/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
3.42237 3.7883 .

power=8.763 bum=19 down=8 end

power=10.431 bum=130 down=17 end

power=13.097 bum=41 down=10 end

power=10.221 burn=226 down=35 end
power=11.235 bum=39 down=7 end

power=12.749 bum=22 down=12 end

- power=11.965 bum=108 down=19 end

power=12.398 burn=114 down=59 end
power=10.157 burn=79 down=8 end
power=11.235 burn=64 down=5 end
power=9.444 burn=150 down=31 end
power=9.503 burn=164 down=799 end
power=5.866 bum=160 down=9 end
power=6.083 bum=148 down=48 end
power=5.606 burn=96 down=6! end
power=5.901 burm=129 down=5 end
power=5.238 bum=57 down=1954.09 end



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

2974bplus50den.input

=sas2h parm=skipshipdata

Cooper BWR Sample ADD2974-B, Height 55.723 c¢m from top, Aug 97

increase moderator density by 50%

' mixtures of fuel-pin-unit-cell:
44group latticecell
uo2 1den=10.32 1 840
92234 0.026 92235 2.93 92236 0.013 92238 97.031 end
kr-83 10 1-20 840 end
kr-85 10 1-20 840 end
y-89 101-20840 end
sr-90 10 1-20 840 end
zr-93 10 1-20 840 end
zw-94 101-20 840 end
zr-95 101-20 840 end
nb-94 10 1-20 840 end
mo-95 10 1-20 840 end
tc-99 10 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-1051 0 1-20 840 end
pd-108 1 0 1-20 840 end
ag-109 1 0 1-20 840 end
sb-124 10 1-20 840 end
xe-13110 1-20 840 end
xe-132 1 0 1-20 840 end
xe-13510 1-20 840 end
xe-136 1 0 1-20 840 end
cs-134 1 0 1-20 840 ‘end
cs-135 10 1-20 840 end
cs-137 10 1-20 840 end
ba-136 1 0 1-20 840 end
la-139 10 1-20 840 end
pr-141 1 0 1-20 840 end
pr-143 1 0 1-20 840 end
ce-144 1 0 1-20 840 end
nd-143 10 1-20 840 end
nd-14510 1-20 840 end
nd-147 1 0 1-20 840 end
pm-147 10 1-20 840 end
pm-148 1 0 1-20 840 end
sm-147 1 0 1-20 840 end
sm-149 1 0 1-20 840 end
sm-150 10 1-20 840 end
sm-151 10 1-20 840 end
sm-15210 1-20 840 end
eu-153 10 1-20 840 end
eu-154 10 1-20 840 end
eu-15510 1-20 840 end
gd-15510 1-20 B40 end

zirc2 21620 end

h20 3 den=0.36 1 557 end

n 405-5557end

arbm-zirc4 6.56 500 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40

40000 98.18 5 1.0 557 end
uo2 6den=10.32 | 840
92234 0.024 92235 2.732 92236 0.013 92238 97.231 end
arbm-gdrod 10.3220 1 0 8016 3 64000 2 6 0.034 840 end

h20 7 den=0.862 1 557 end

Page I-10 of 10

fuel-pin-cell geometry:

squarepitch 1.87 1.211 3 143 2 1242 0 end

assembly and cycle parameters:

npin/assm=49 fuelnght=1719.74 ncycles=17 _nlib/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
3.42237 3.7883

power=8.763 bum=19 down=8 end
power=10.431 bum=130 down=17 end
power=13.097 burn=41 down=10 end
power=10.221 bum=226 down=35 end
power=11.235 burn=39 down=7 end
power=12.749 bumn=22 down=12 end
power=11.965 burn=108 down=19 end
power=12.398 burn=114 down=59 end
power=10.157 bumn=79 down=8 end
power=11.235 burn=64 down=5 end
power=9.444 bumn=150 down=31 end
power=9.503 burn=164 down=799 end
power=5.866 burn=160 down=9 end
power=6.083 bumn=148 down=48 end
power=5.606 bum=96 down=6! end
power=5.901 bum=129 down=5 end
power=5.238 bum=57 down=1954.09 end
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coop2966b.sum
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1 primary module access and input record ( scale driver - 95/03/29 - 09:06:37 )
- module sas2h will be called
Cooper BWR Sample ADD2966-B, Height 55.107 cm from top, Aug 37

' mixtures of fuel-pin-unit-cell:
44group latticecell
uoz 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-B9 1 0 1-20 840 end
sr-30 1 0 1-20 840 end
zr-93 1 0 1-20 B40 end
zr-94 1 0 1-20 840 end
zr-95 1 0 1-20 B40 end
nb-94 1 0 1-20 840 end
mo-95 1 0 1-20 640 end
tc-99 1 0 1-20 B40 end .
ru-101 1 0 1-20 B40 end
ru-106 1 0 1-20 840 end
th-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
1a-139 1 0 1-20 840 end
pr-141 1 0 1-20 B40 end
pr-143 1 0 1-20 B40 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
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
zire2 2 1 620 end

h20 3 den=0.240 1 557 end
n 4 0 5-5 557 end

- arbm-zirc4 €.56 5 0 0 0 B016 0.12 24000 0.10 26000 0.20 50000 1.40
40000 $8.18B 5 1.0 557 end

uo2 6 den=10.32 1
92234 0.024 92235 2 732 92236 0.013 92238 97.231 end
arbm-gdrod 10.32 2 0 1 0 B0l6 3 64000 2 6 0.034 840 end

h2o 7 den=0.862 1 557 end

' fuel-pin-cell qeomeiry:
squarepitch 1.87 1.211 3 1.43 2 1.242 0 end

' assembly and cycle parameters:

npin/assm=4% fuelnght=1719.7¢ ncycles=17 nlib/cyc=2
printlevela5 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=9.313 burn=13 downs=8 end

power=11.086 burn=130 down=17 &nd

power=13.919 burn=41 down=10 end

power=10.863 burna=226 downs35 end

power=11.941 burn=39 downa? end

power=13.549 burn=22 down=12 end

power=12.716 burn=108 down=19 end

power=13.177 burn=114 down=59 end

power=10.795 burn=79 down=8§ end

power=11.3%41 burn=64 down=S end

power=10.037 burn=150 down=31 end

powers10.099 burn=164 down=799 end

power=6.234 burn=160 down=9 end

power=6.465 burn=148 down=48 end
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power=5.958 burn=96 down=61 end
power=§.272 burn=129 downsS end
power=5.567 burn=57 down=1954 .09 end
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basis ssingle reactor assembly
initvial 1B-18 d
gdl55  4.39E+02 d4.39E+02
total 1.97B+04 1.97B+04
0 nuclide concentrations, grams
basis =szingle reactor assembly
initial 1E-18 d

u234 2.29E+02 2.29B+D2
u235 2.58B+04 2.5BE+04
u2lé 1.15B+02 1.15E+02
u238 8.S5B+05 8.55E+05
total 8.81E+05 8.8B1BE+05
] basis =
0 initial 2.4 4 4.8 4d 7.14d .54 9.5d
0 initial 2.4 4 4.8 d 7.1d 9.54d 9.5 4
0 nuclide concentrations, grams

basis =single reactor assembly
initial 325.7d 651.4d 977.0d 1302.7d 1628.4 d 1954.1 d
sml50 1.57E-06 1.57B-06 1.57B-06 1.57B-06 1.57E-06 1.57B-06 1.57B-06
sml52 1.33E-05 1.34B-05 1.34E-05 1.358-05 1.35B-05 1.36B-05 1.36B-05
euls] 6.92B-01 7.52E-01 7.76B-01 7.85B-01 °7.B9E-01 7.30E-01 7.91E-01
1] nuclide concentrations, grams
basis =single reactor assembly
initial 325.7d 651.4d 977.0d 1302.7d 1628.4 d 1954.1 4
gdl55  3.49E-01 3.352B-01 3.54B-01 3.56E-01 3.57B-01 3.59B-01 13.60E-01
total 1.97E+04 1.97E+04 1.97B+04 1.97E+04 1.97B+04 1.37E+04 1.97B+Dd
0 nuclide concentrations, grams
basis =single reactor assembly

initial 325.7 4 651.4 4 $77.0 @ 1302.7 d 1628.4 4 1%58.1 4d

u233 1.44E-03 1.51BE-03 1.57B-03 1.63E-03 1.70E-03 1.76E-03 1.82B-03
u234  1.64E+02 1.65E+02 1.65B+02 1.65E+02 1.66E+02 1.66B+02 1.67E+02
u23s 1.20B+04 1.20E+04 1.20E+04 1.20E+04 1.20B+04 1.20B+04 1.20B+04
u236 2.61E+03 2.61B+03 2.61B+03 2.61E+03 2.61B+03 2.61E+03 2.61B+03
u238  8.42B+05 B.42B+05 B.42B+05 8.42B+05 8.42B+05 8.42E+05 B8.42B+05
np237 1.98B+02 1.99B+02 1.99B+02 1.99B+02 1.99B+02 2.00B+02 2.00EB+02
pu236 1.10E-04 8.51B-05 7.20B-05 5.82E-05 4.70E-05 3_80E-05 3.07E-05
pu238 5.58B+01 5.99B+01  6.06B+01 &.04E+01 6.01BE+01 5.578+01 5.938+01
pu238 5.58B+01 5.99B+01 6.06B+01 6.04B+01 6.01B+01 S5.97B+01 5.93B+01
pu239  4.40B+03 4.41B+03 4.41B+03 4.41B+03 4.41B+03 4.41B+03 d4.41E+03
pu240  1.30B+03 1.30B+03 1.30B+03 1.30B+03 1.30B+03 1.30E+03 1.30B+03
pu2dl S5.55B+02 5.31E+02 5.09B+02 4.88B+02 4.67B+02 d.47B+02 4.28BE+02
puzdz  1.22E+02 1.22E+02 1.22E+02 1.22B+02 1.22E+02 1.22B+02 1.22E+02
am241  8.30E+01 1.06B+02 1.28B+02 1.50BE+02 1.70B+02 1.89E+02 2.08E+02
am242m 1.63E+00 1.62E+00 1.62E+00 1.61E+00 1.60BE+00 1.6DE+00 1.59B+00
am243 1.B1E+01 1.818+01 1.81E+01 1.81B+01 1.81P+01 1.B1EB+01 1.80E+01
total B.64E+05 B.64E+05 B.64E+05 B8.64B+05 B8.64B+05 B.64B+05 8.64B+05

element concentrations, grams
nuclide concentrations, grams
basis =single reactor assembly
initial 325.7 4 651.4d 577.0d 1302.7 d 1628.4 @ 1954.1 4
mo 95 3.86B+02 4.02B+02 4.03B+02 4.03E+02 4.03E«02 4.03B+02 4.03B+02
tc 33 4.22B+02 4.22B+02 4.22B+02 d4.22B+02 4.22B+02 4 _22B+02 4.22B+02
o h nuclide concentrations, grams
basis =single reactor assembly
initial 325.7d 651.4d 977.04 1302.7d 1628.4 4 1954.1 4d
rul0l  3.91E+02 3.91B+02 3.91B+02 3.91B+02 3.91E+02 3.91E+02 3.91B+02
rhl03 2.50E+02 2.57B+02 2.57B+02 2.57B+02 2.57E+02 2.57E+02 2.57B+02
agldy  3.79E+01 3.79E+01 3.79E+01 3.79EB+01 3.79E+01 3.79E+01 3.79B+01
[} nuclide concentrations, grams
basis =single reactor assembly

Qo

initjal 325.7 d 651.44 977.0d 1302.7d 1628.4 4 1954.1 4
ndl43 4.80E+02 4.83B+02 4.83E+02 4.83B+02 4.83E+02 4.83E+02 4.83E+02
ndl45 3.65E+02 3.65E+02 3.65B+02 3.6SE+02 3.65E+02 '3.65E+02 3.65E+02
sm147 1.09B+02 1.22E+02 1.32B+02 1.40B+02 1.47B+02 1.52E+D2 1.56E+02
sml49 1.59E+00 1.75E+00 1.75E+00 1.75B+00 1.75B+00 1.75E+00 1.7SE+00
sm150 1.32B+02 1.32B+02 1.32B+02 1.32B+02 1.32B+02 1.32B+02 1.328+02
sml51 1.03E+01 1.03B+01 1.02B+01 1.01E«01 1.01E+01 1.00B+01 9.94E+00
eul5l 8.04E-02 1.51E-01 2.228-01 2.92B-01 3.61B-01 4.30B-01 4.99E-01
sml152 6.86E+01 6.86B+01 6.87B+01 6.87B+01 6.87B+01 6.87B+01 6.87E+01
eul5l 4.91P+01 4.92B+01 4.92B+01 4.92E+01 4.92B+01 4.92B+01 4&.92B+01

] nuclide concentrations, grams
basis =gsingle reactor assembly
. initial 325.7 4@ 651.4d 977.0d 1302.7d 1628.4 4 19%54.1 4
gdlss 8.35E-02 3.12E-01 5.12BE-01 6.88E-01 8.41E-01 9.76B-01 1.05B+00
total 1.72B+04 1.72B+04 1.72B+04 1.72B+04 1.72E+04 1.72B+0d 1.72B+04
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primary module access and input record { scale driver - 95/03/29 - 09:06:37 )

module sas2Zh

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

will be called

mixtures of fuel-pin-unit-cell:

4d4group

latticecell
uoZ2 1 dens10.32 1

92234 0.026 92235
kr-83 1 0 1-20 B40 end
kr-85 1 0 1-20 840 end
y-89 10 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-10%3 1 0 1-20 8B40 end
sb-124 1 0 1-20 B40 end
xe-131 1 0 1-20 840 end
xe-132 1 0 1-20 B4D end
xe-135 1 0 1-20 840 end
xe-136 1 0 1-20 840 end
cs-134 1 0 1-20 §40 end
cs-135 1 0 1-20 840 end
cs-137 1 0 1-20 B840 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-147 1 0 1-20 840 end
pm-148 1 0 1-20 B840 end
sm-147 1 0 1-20 B40 end
sm-149 1 0 1-20 B840 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 1 620 end
h2o 3 den=0.478 1 557 end

n 4 0 5-5 557 end

arbm-zircd 6.56 5 0 0 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40
40000 98.18 5 1.0 557

uo2 6 den=10.32 1 840

92234 0.024 92235 2.732 92236 0.013 92238 97.231
arbm-gdrod 10.32 2 0 1 0 8016 3 64000 2 6 0.034 840 end

h2o 7 den=0.862 1

$57 end

v fuel-pin-cell geocmetry:

sguarepitch

1.87 1.211 3

1.43 2

B4O
2.93 92236 0.013 92238 97.031

end

' assembly and cycle parameters:

npin/assm=49 fuelnght=1719.74 ncycles=17 nlib/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=16.
.336
.278
.947
.827
.632
.179
.983

power=l9
power=24
power=18
power=20
power=23
power=22
power=22

power=18.
power=20.
.506
.615

power=17
power=17

power=10.
.276

powersll

243

829
827

874

burn=1%
burn=130
burn=41
burn=226
burn=39%
burn=22
burn=108
burnsll4§
burna79
burns64
burn=150
burn=164
burm=160
burn=148

down=8
down=17
down=10

end

‘end

1.242
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95 99
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9993999999999
999995353599

99

98

93
9999999599999
999999999999
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aa aa
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aa aa
aAaaaaaaaaaaaa
aaaaaaaaaaaaa
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aa aa
aa aa
aa aa
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1111111111111
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1111111111111
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99993933593
9999999599939
99 99
99 9%

99 99

999999999999%
999999959999
9

95

99
9999999999999
999999559999

33333333333
3333333333333
33 33

33 3
3333333333333
33333333333

eceoeecceecesee
eeessececeesee
ee

ee

ee

eespeceeesee
eeseeeeeee

ee

ee

ee
eceecepezotee
eeeeeesseenee

LR R R R Y P R R R R R R R a

L Y YR R L R R L et

ARy Y Y Ny R R e

program verification information

e version:

4.3

anner
srner
reane
anee
tanas

LR L R R R R s I
R L S R R Y S s R e

/opt/neut/Scaled.3/bin

power=10.391 burn=3%6 down=61 end
power=10.939 burn=129 down=5 end
power=%.709 burn=57 down=1954.09 end
1 88595555558 22222222222
2385553555888 2222222222222
ss 55 aa aa ss ss 22 22
=5 aa as 88 22
55 aa aa [ 1] 22
5555985558558 aaaaaaaAARAAAR  SSSSSSSSESES 22
8555955555585 aaaaaaaaaaaaa SESSS333E5558 22
a8 aa aa 22
a8 aa aa 22
ss S8 aa aa 22
S535355855358 aa aa 2222222222222
ES55S8SS55ES aa aa BEEESSBEESRS 2222222222222
0
nn nn  iijidiidiiiii ceeeceececeeee hh hh
nnn nn  iiiijddiiidiii coecoeeccceeee hh hh
nnnn nn ii cc ¢¢  hh hh
nn nn nn ii cc hh hh
nn nn m ii cc hh hh
nn nn nn ii cc hhhhhhhhhhhhh
nn nn nn ii cc hhhhhhhhhhhhh
nn nn  nn ii cc hh hh
an nn nn ii ce hh hh
nn nnnn ii ce cc  hh hh
nn nnn  iidiiidiiiid cceccececececen hh hh
nn nn  {iiijiidiiii cceeoceoececee hh hh
0
0000000 sgBBEE888888 124 11
000000000 BBsgeBssBa8s8s 17 111
00 a0 es 77 1111
00 00 88 88 77 11
00 00 88 8 IZ4 11
o0 00 EEELEE:3:0-2.1] 77 11
00 00 888880808888 7/ 11
00 00 88 88 /" 11
oo 00 88 a8 124 11
00 00 88 88 /! 11
D00000000 8888888838888 /" 11111111
0000000 88888888388 // 11111111
0
11 88888888888 5555555555555
111 5888888888888 5555555555555
1111 :1:] 88 55
11 a8 88 55
11 88 88 iz 55
11 85888888888 555555555555
11 888858BBEBE 5555555555555
11 88 88 55
11 88 1] 55
11 55 55
11113111 8883858588888 $555555555555
11111111 88888088888 55555555555
1
0 BEBEBEBSESS cceecececeee
8835355858888  CCOCCOCTLLECCC
88 88 cc ce
88 cc
ss cc
5559588898858 ce
853333838888 CC
ss cc
ss cc
ss ss cc ce
cceece
tasansssannes
veaan
wawan
rrenw
reman code system: scal
senew
crann
b program: sas2
rwan
bbb creation date: 03/07/97
renn
wewew library:
enne
rrrew
el this is not a scale
crnve
il jobname: nichol
cener
wrawe date of execution: 08/14/97
sasae
wwnnn time of execution: 18:59:32
aanan
AR A AR LR R AR RR AR R R R 2 s s XYY 2 )
1 .
0
o
0"
0 nuclide concentrations, grams

configuration controlled code

censa
waaae
ense
Y

reaew
LR R N Y Iyl
LR A L R R Y T Y Y YR R R R Ry}
e T Y

7777777777777
777777777777

11111111
11111111
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Attachment II:
- initial 1B-18d
gd155  4.39E+02 4.39B+02
total 1.978+04 1.97B+04
0
initial 1B-18 d
u234 2.29B+02 2.29E+02
u2is 2.5BB+04 2.5BE+04
u236 1.15B+02 1.15B+D2
u238 B.55E+05 B.55B+05
total 8.81B+05 8.81E+05
0
0 initial
0 initial
charge 2.44
charge 2.44d
charge 2.44d
smld?7 .00B+00 1.19E-22
smld9 .00E+00 3.33E-12
sml150 .00B+00 1.76B-11
sml51 .00E+00 3.53E-10
sml52 .00E+00 3.77B-10
eulSl .00B+00 1.81E-12
eul53 .00B+00 4.57E-08
gd1l55m .O0BE+00 4.65B-12
gdl55 2.83E+00 2.82E+00
totals 6.95E+03 6.95E+03
charge 2.4 d
u233 .00E+00C 1.97E-08B
u234d 9.79E-01 9.79E-01
u2ls 1.10B+02 1.10E+02
w236 4.85E-01 5.21E-01
u2l8 3.59E+03 3.59B+03
np2317 .00B+00 7.22B-05
pu23é .00E+00 3.71E-14
pu2lg .00B+00 5.22B-09
puz2is .00E+00 5.22B-0%9
puziy .00E+00 2.65B-02
pu240 .00E+00 4.65E-0S
pu2dl .00E+00 1.13E-07
pu2d2z .0CE+00 3.95e-11
charge 2.4 d
am241 .00E+00 8.45E-12
am242m .0DE+00 1.02B-15
am243 .0D0B+00 7.55B-15
totals 3.70B+03 3.70E+03
- decay data,
0 1697
o]
initial 325.7 4@
sml150 2.20E-06 2.20B-06
sml152 1.34B-05 1.35E-05
euls3 7.80E-01 8.71E-01
0
initial 325.7 d
gdl55 2.12B-01 2.16E-01
total 1.97B+04 1.97B+04
0
initial 325.7 d
u233 1.49E-03 1.60B-03
u234 1.32E+02 1.33E+02
u23s 5.22B+03 5.22E+03
u23é 3.46E+03 3.46E+03
u238 . B.34EB+D5 B8.34B+05
np237 3.40E+02 3 .42E+02
pu2ié 3.30E-04 2.68E-04
pu23l 1.5DE+D2 1.62E+02
pu23l 1.50B+02 1.628+02
pu23’9 3.93E+03 3.96E+03
pu240 2,.09B+03 2.09E+03
pu2él 8.30E+02 8.52B+02
pu242 4.60E+02 4.60E+02
am241 1.05B+02 1.43E+02
am242m 1.99B+00 1.3BE+00
am243 9.47E+01 9.47BE+01
total 8.51E+05 B.51B+05
0
o
initial 325.7 4
mo 95 6.38B+02 6.65E+02
tc 99 7.01E+02 7.02R+02
0
initial 325.7d
rulll 6.78E+02 6.78E+02
rhl03 3J.95E+02 4.08E+02
aglog 7.93E+01 7.94E+01
0
initial 325.7 d
ndl43 6.56BE+02 6.62E+02
ndl4s 5.89E+02 5.89E+02
sml147 1.51E+02 1.70B+02
smld49 1.18B+00 1.50B+00
sml150 2.37B+02 2.37E+02
sml51 9.81E+00 9.B2E+00
eul51 2.878-02 9.64E-02
sml52 1.17e+02 1.17B+02
euls3 1.03B+02 1.03E+02
0 .
initial 325.7 4
gd155 8.07E-02 6.45E-01
total 2.99B+04 2.99E+04

2.4
2.4
4.8 4
4.84d

4.8 4d
.478-22
.99E-12
.59B-11
-01E-10
.59B-10
.60E-12
82E-07
63B-12
.81E+00
.95E+03

AN e W WUt

4.84d
.93E-08
.78E-01
.09E+02
-S7E-01
.59E+03
.69E-04
.35E-13
.7BE-08
.78E-08
.74B-02
.26B-04
.0BE-06
.42B-10

NHENOANERNWUU W

4.8d
.59E-10
.74E-14
-84E-13
70B+03

[FYXERYS

including gamma and total energy, are from endf/b-vi

basis =single reactor agsembly

nuclide concentrations, grams
basis =single reactor assembly

basis =
d 4.84d 7.14d
d 4.84d 7.1d
basis = single reactor assembly
7.14d 9.5 d 9.54d
basis = single reactor assembly

7.14 9.54d 9.5d
basis = single reactor assembly
7.14d 8.5d 9.5 d
9.56B-22 1.63B-21 1.63R-21
8.12B-12 9.81E-12 9.81E-12
5.47B-11 7.40B-11 7.40B-11
1.04B-09 1.37B-0% 1.37E-09
1.158-09 1.54B-05 1.S4E-09
5.37B-12 7.11B-12 7.11B-12
4.08B-07 7.23E-07 7.23B-07
4.61R-12 4.59B-12 4.58E-27
2.80B+00 2.78B+00 2.7BB+0D0
6.95B+03 6.95B+03 6.95B+03
basis = single reactor assembly
7.1d 9.54d 9.54
5.89E-08 7.84E-0B 7.84E-08
9.77B-01 9.76B-01 9.762-01
1.09E+02 1.058+02 1.09B+02
$.93B-01 6.29B-01 6.29B-01
31.59B+03 3.89B+03 3.59B+03
5.65E-04 9.40E-04 9.40B-04
1.70B-12 4.27B-12 4.278-12
2.888-07 7.73E-07 7.73E-07
2.88E-07 7.738-07 7.73B-07
1.658-01 2.51B-01 2.51E-01
5.73B-04 1.10E-03 1.10E-03 .
4.06B-06 1.04B-05 1.04E-05
4.18B-09 1.43g-08 1.43E-08
bagis = single reactor assembly
7.14d 8.54 9.5d
8.94E-10 3.06E-09 13.06E-09
3.13E-13 1.42B-12 1.42E-12
2.46E-12 1.14B-11 1.14BE-11
3.70B+03 3.70B+03 3.70E+03

total number of nuclides in library

651.4 4
2.20E-06
1.35E-05
9.06E-01

651.4 4
2.20E-01
1.978+04

51.4 4
.71B-03
.34E+02
.22B+03
.46B+03
-34E+05
.42E+02
.16E-04
.64E+02
64E+02
96E+03
09E+03
16E+02
.60E+02
.78E+02
.97B+00
.47B+01
.51E+05

LRV-ToR R . TS Ty CEWY. Y WRT YRRy

651.4 4
6.66E+02
7.02E+02

651.4 d
6.78B+02
4.08B+02
7.94E+01

51.4 4
.62B+02
.89E+02
85E+02
SOE+00
.37E+02
.768+00
.64E-01
.178+02
.03E+02

P 1D R U OV O

651.4 4
1.14E+00
2.998404

nuclide concentrations, grams

basis =single reactor assembly
977.0 4 1302.7d 1628.4 4 1354.1 4
2.20B-06 2.20E-06 2.20BE-06 2.20B-06
1.368-05 1.378-05 1.37E-05 1.38BE-05
9.20B-01 9.26E-01 9.28BE-01 9.29B-01

nuclide concentrations, grams

basis =Bingle reactor assembly
977.0 4 1302.7 4 1628.4 d 1954.14d
2.23B-01 2.268-01 2.28E-01 2.30E-01
1.978+04 1.97B+04 1.97B+04 1.97B+04

nuclide concentrations, grams

basis =single reactor assembly
§77.04 1302.7 4 1628.4 4 1954.1 d

1.81e-03 1.92B-03 2.03E-03 2.14E-03
1.358+02 1.37B+02 1.38B+02 1.39E+02
5.22B+03 5.22B+03 5.22E+03 5.22E+03
3.46E+03 3 46B+03 3 .46B+03 3.46B+03
8.34E+05 B8.34R+05 B.34E+05 8.34E+05
3.43B+02 3.43B+02 3.43B+02 3.44E+02
1.75g-04 1.41B-04 1.14B-04 9.22B-05
1.63E+02 1.62B+02 1.61E+02 1.60E+02
1.63B+02 1.62B+02 1.61B+02 1.60E+02
3.96E+03 3.95B«+03 3.35B+03 3.95E+03
2.092+03 2.10B+03 2.10B+03 2.10B+03
7.82E+02 7.49B+02 7.17B+02 6.87E+02
4.60E+02 4.60E+02 4.60BE+02 4.60B+02
2.13E+02 2.45B+02 2.76B+02 3.06B+02
1.96B+00 1.95E+00 1.94E«00 1.93E+00
9.47E+01 9.47E+01 9.47B+01 9.47B+01
8.51E+05 8.51B+05 B8.51B+05 8.51E+05

element concentrations, grams
nuclide concentrations, grams
basis =zingle reactor assembly
977.0 4 1302.7 4 1628.4 4 1954.1 d
6.66BE+02 6.66B+02 6.66E+02 6.66EB+02
7.02E+02 7.02B+02 7.02EB+02 7.02E+02
nuclide concentrations, grams
basis =single reactor assembly
977.0 4 1302.7d 1628.4 4 195¢.14d
6.7BE+02 6.78B+02 6.78E+02 6.78E+02
4.08E+02 4.0BE+02 4.08E+02 4.08E+02
7.94B+01 7.94B+01 7.34B+01 7.94E+01
nuclide concentrations, grams
bagsis =single reactor assembly
977.0 @ 1302.7 d 1628.4 4 1954.1 4

6.62B+02 6.62B+02 6.62B+02 6.62E+02
5.892+02 5.89B+02 5.B9BE+02 5.B9B+02
1.968+02 2.06B+02 2.13B+02 2.19B+02
1.50B+00 1.50B+00 1.50B+00 1.50B+00
2.37E+02 2.37E+02 2.37B+02 2.37E+02
9.69E+00 9.62B+00 9.56B+00 9.43E+00
2.30B-01 2.978-01 3.63E-01 4.28B-01
1.17B+02 1.17B+02 1.17B+02 1.17B+02
1.03E+02 1.03B+02 1.03E+02 1.03E+02
nuclide concentrations, grams

basis =single reactor assembly
977.0 4 1302.7d 1628.4d 1954.1 4
1.57B+00 1.95B+00 2.29E+00 2.58E+00
2.99E+04 2.99E+04 2.99B+04 2.99B+04

[*-3")

wn

[-”

00
"

O O
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coop2966t.sum

LR R g e R L L N S L2 s 2

-
-
-
-
.
L)
-

- module sas2h

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

SCALE4 .3

Bulletin Board

Welcome to SCALE-4.3,

will be called

' mixtures of fuel-pin-unit-cell:

4d4group

latticecell

uo2 1 den=10.32 1

92234 0.026 92235
kr-83 1 0 1-20 840 end
kr-85 1 0 1-20 B4D end
y-89 10 1-20 B40 end
sr-90 1 0 1-20 B40 end
zr-93 1 0 1-20 B40 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 B40 end
xe-135 1 0 1-20 B840 end
xe-136 1 0 1-20 840
cs-134 1 0 1-20 B40 end
c8-135 1 0 1-20 840 end
c8-137 1 0 1-20 840 end
ba-136 1 0 1-20 840 end
1a-135 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 B40 end
sm-151 1 0 1-20 840 end
sm-152 1 0 1-20 B40 end
eu-153 1 0 1-20 B840 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 1 620 end
h2o 3 den=0.607 1 557 end

n 4 0 5-5 557 end

. arbm-zircd 6.56 5 0 0 O 8016 0.12 24
40000 98.18 5 1.0 557

uoc?2 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

h20 7 den=0.862 1

squarepitch

557 end

fuel-pin-cell qecmefty:

1.87 1.211 3

1.43 2

' assembly and cycle parameters:

npin/assm=49%
printlevel=5

6 0.6050 4
power=16.
power=19.
.817
. 445
.375
.254
.762

power=24
power=19
power=21
power=24
power=22

power=23 .
power=19.
powera2l.
power=17.
power=18,
power=11.
.573

powersall

671
B45

587
324
375
966
078
160

0.

fuelnght=1719.74 ncycless17
inplevel=2 numztotal=8 end
€210 2 0.7150 3 1.0550 500 3.3028 3 3.3179 5 3.4223 7 3.7883

burn=19
burn=1310
burn=41
burn=226
burn=39
burn=22
burn=108
burn=114
burns79
burn=64
burn=150
burn=164
burn=160
burn=148

down=8
down=17
down=10
down=35
down=7
down=12
down=19
down=539

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

8
2.93 92236 0.013 92238 97.031 end

000 0.10 26000 0.20 50000 1.40
end

1.242 0 end

nlib/cyc=2

e 0 e

*

R gl T Y RN T Y T L LA LR 22 2T T X 2 T TR P P PR e 2

primary module access and input record ( scale driver - 95/03/2% - 09:06:37 }
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power=10.664 burn=96 down=61 end
power=11.227 burn=129 down=5 end
power=9.965 burn=57 down=1354.09 engd

1 S853SS585SB anaaaaaaa 895588353583 22222222222 hh hh
4888885555588 aaaaaaaaaaa S585383883333 2222222222222 hh hh
s5 Bs aa aa ss s 22 22 hh hh
ss aa aa ss 22 hh hh
ss aa aa ss 22 hh hh
555558555888 aaaaaaaaaasaa 883585535388 22 hhhhhhhhhhhhh
555558555858 aaaaaaaaasaaa 858888585338 22 hhhhhhhhhhhhh
5 aa aa 58 22 hh hh
E 1] aa aa 22 hh hh
85 85 aa aa s hh hh
SssssSSssassss aa aa BBEEBESSS. 2222222222222 hh hh
53355558588 aa aa 88853838858 2222222222222 hh hh
o)
nn nn  iijiiddiiddid ceecccoceecce hh hh 0000000G0G0 11 .
nnn nn idiiiiididid cecgecececeececee hh . hh  ooooocoooooooo 11
nnno nn ii cc ec hh hh [-1-] [-1-] 11
nn nn nn ii cc hh hh oo oo 11
nn nn ol ii ce hh hh oo co 1l
nn nn nn ii cc hhhhhhhhhhhhh ©0 oo 1
nn nn m ii ce hhhhhhhhhhhhh -] 00 11
an nn nn ii cec hh hh oo -] 11
nn nn nn ii cc hh hh oo oo 11
nn nnnn ii cc cc  hh hh oo oo 11
nn ann iilddddddidd cceccecccceece hh hh  oococoocoooooo 1111111111111
nn nn iiidiidddidd ccececcocee hh hh 00000000000 1111111111111
0
0000000 8888888BBBE IZ4 11 a4 17 99959999999 7171777717177
000000000 8885888688888 24 111 444 17 9999999998993 7777777777717
00 00 38 88 /7 1111 4444 124 9% 8% 77 77
00 00 88 88 /7 11 44 4 124 99 93 77
00 00 88 88 144 11 4 U /7 .99 99 77
00 00 888888888838 /1 11 4« 7t 9999959999999 ki
00 00 88888888888 // 11 4 4 /7 999999999999 77
00 00 88 88 /7 11 4444444448444 1/ 99 17
00 00 88 88 /7 11 4444444444444 /7 99 m
00 00 88 88 // 11 i 1 99 ™
000000000 8888888888888 1/ 11111111 44 1/ 9599999999399 7
0000000 88888888888 /7 ’ 11111111 44 1/ 999999399995 77
0 -
11 95993999999 44 666666666666 22222222222 &
111 9999999393539 444 6666666666666 2222222222222 444
1111 99 99 EER 4444 66 RS 22 22 4444
11 99 98 44 W 66 22 4 U
11 99 T 99 ] 44 o 66 N 22 4 4
11 9999999999999 44 44 666666666666 22 “Mo u
11 999999999999 4“4 44 6666666666666 22 44 44
11 99 EE 4444444844444 66 66 EE] 22 444444444444
11 99 44444494409034 66 66 EEE 22 4444444444444
11 : 44 66 66 ] 22 a4
11111111 9999999999999 44 6666666666666 2222222222222 44
11111111 995999999999 44 66666666666 2222222222222 [T
1
0 ccee anaaaazaa 11 eeeceeceeeseee
ececceceececee aaaaaaaaaaa 11 ceececeeeeseeee
8B ss ce cc aa aa 11 ee
85 ce aa aa 11 ee
88 cc aa aa 11 ee
8558555585858 ce aaaaaaaaaaaaa 11 eceeceeee
555585558888 cc aaaaaaaaaaaaa 11 eceeceeee
85 ce ana aa 11 ee
BB cc aa aa 11 ee
85 88 cc cc  aa aa 11 ee
=358385888888  ccccocececeee aa aa 1111111111111 eeececeeccceece
58589588888 ceceececeeceee aa aa 1111111111111 eseesecececceee
LA 2] LAA A SRR R L g e e s I
"R AR AR A S AR d A R Y Y s R I
AAAAAAAAALSSSSAd Rl d s 2l R N R Y Y Y N Y Y R R R I I ™
ranen rees
rman program verification information i
Tawaw csnnn
bbb code system: =cale version: 4.3 i
nenan ETTTY
LAAA A AR A R AR R SR R R AR A Ry N R e T A I ry Y Yy
LAAA AL AL R AR AR SRS R Y Y Y N Y S X R Ry
ceeny rseae
nenne avonn
vewen program: sas2? I
arene senee
creation date: 03/07/97 LA
srnnn
library: /opt/neut/Scaled.3/bin A
veaee
rrene
renes this is not a scale configuration controlled code b A
aaanw veeee
waves jobname: nichel bbedd
fewan enver
wraa date of execution: 08/14/97 hbhhdd
(28221 L 22 ]
b time of execution: 19:46:24 rees
rronn annne
reeee arean
AR AR S g A Y R e T Y™Y
'"QQl.t'.0'ﬁ..Q'QQ!tt.tiﬁt.'iiﬂ‘.iljl!i..'ﬁ"Q'QQQQQO'""Ql'h...‘..}....ﬁ'.'i'
*RERR .QQQO‘.I.I.I.Q.Q..O'iQlQ..i'QQQ‘ﬁOQi'QCQQOQ.l.""l.".'.li.‘..l-..lﬁﬁ
1
0 .
0
o
0 nuclide concentrations, grams
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1e-18 d
4.39B+02
1.97B+04

1E-18 4
2.29B+02
2.58B+04
1.15E+02
8.55B+05
8.81E+05

initial

initial

Attachment II:
initial
@dl155 4€.39E+02
total 1.97E+04
0
initial
u234 2.29E+02
u235 2.58B+04
u2ié 1.15E+02
u238  8.55E+05
total 8.81E+05
0
0 .
o
charge
charge
charge
sml4? .00E+00
sml49 .00E+00
sm150 .COB+00
sml151 .00E+00
sm152 .00B+00
eulsSl .00B+00
eulsS3 .00E+00
gdl55m .00E+00
gdl55  2.83E+00
totals 6.95E+03
chaxge
u233 .00E+00
u234 9.79E-01
u23is 1.10B+02
u236 4.85E-01
u23s 3.59E+03
np237 .00B+00
pu2ls .00E+00
pu23s .00B+00
puz2is .00B+00
pu2is .00E+00
puzdo .00E+00
pu2dl .00E+00
pu2d2 .ODE+00
charge
am241 .00B+00
am242m .00E+00
am243 .O0E+00
totals 3.70E+03

Qo

[~ K~

sml50
sml152
euls3

gd155
total

u2il
u2ld
u2is
u2lié
u2ls
np237
puzlié
pu23g
pu2lg
puz3’
pu24dl
puzdl
puz42
am241
am242m
am243
total

mo 35
tc 99

Tulll
rhl03
aglgg

ndl43
nd1ld4s
sml47
sml49
sml50
sml51
eul5l
sml52
eul53

gdl15s
total

decay data, including gamma and total energy, are from endf/b-vi

initial
2.06E-06
1.28E-05
7.37e-01

initial
1.86E-01
1.97B+04

initial
.36E-03
.31E+02
.49E+03
.S1E+03
-34E+05
.2BE+02
.08E-04
.44B+02
44E+02
.54B+03
.08E+03
.34B+02
.91B+02
.45B+01
.68E+00
.61B+01
.50B+05

00 A0 1 A0 N W e LD L G0 L B bt

initial
6.56E+02
7.21E+02

initial
6.97B+02
4.00B+02
8.12E+01

initial
.44E+02
.05E+02
.STB+02
.02E+00
41E+02
81E+00
25B-02
.22B+02
.05E+02

NN e Oy

initial
6.88E-02
3.07E+04

2.4 4
2.4d

2.4 4
.058-22
.08B-12
.65E-11
.31E-10
.S1E-10
.71B-12
.15E-08
.12B-12
.82B+00
.95E+03

OVRY B 1t L s b g

2.44d
.88E-08
.T9B-01
.10E+02
.22B-01
.59B+03
.BIEB-05
.34E-14
.792-0%
.79E-0%
.54B-02
.30B-05
.70B-08
48E-11

WO N e i L OV LD LT e A0

2.4 4
7.25B-12
8.58E-16
6.15E-15
3.70B+03

2.4
2.4
4.84d
4.84d

4.84d
.94E-22
.50B-12
.37e-11
S4E-10
.07E-10
.40B-12
.67E-07
.10B-12
.81B+00
.958+03

MNAHWINWNW

4.8 a
.75E-08
.78E-01
.09E+02
.58B-01
.S9E+03
.54B-04
93B-13
.22B-08
.22B-08
.388-02
.13B-04
.40B-07
.63E-10

OO N DOV LI N WU Ot

4.8d
.38E-10
.20E-14
.35B-13
.70E+03

[y XYy

basis =single reactor assembly

nuclide concentrations, grams
basis =single reactor assembly

basis =
d 4.8 d 7.14
d 4.8 4 7.14
basis = single reactor assembly
7.14d 9.5 9.54
basis = single reactor assembly
7.14d . 9.54
basis = single reactor assembly
9.5d 9.54d

7.14
8.37B-22 1.42B-21 1.42E-21
7.40B-12 8.90E-12 8.90B-12
5.13B-11 6.94B-11 6,94B-11
9.67B-10 1.27E-09 1.27B-09
1.07B-09 1.44B-09 1.442-09
5.06B-12 6.70B-12 6.70B-12
3.74B-07 6.62E-07 6.62E-07
4.098-12 4.07B-12 4.07B-27
2.808+00 2.78B+00 2.78E+00
6.95B+03 6.95B+03 6.95E+03

basis = gingle reactor assembly
7.14d 8.54d 9.54d
.48E-08 7.48B-08

5.62B-08 7

9.778-01 9.778-01 §.77p-01
1.09E+02 1.09B+02 1,09B+02
5.948-01 6.302-01 6.30B-01
3.59E+03 3.59E+03 3.59B+03
5.358-04 8.950B-04 8.50E-04
1.53B-12 3.86B-12 3.86B-12
2.648-07 7.09E-07 7.09B-07
2.642-07 7.09E-07 7.09E-07
1.588-01 2.41B-01 2.41E-01
5.438-04 1.05B-03 1.05e-03
3.58B-06 9.24B-06 9.24E-06
3.778-03 1.30B-08 1.30B-08

bagis = single reactor assembly
7.1d 9.5 9.54a
7.85B-10 2.708-0%3 2.70B-09
2.70E-13 1.23E-12 1.23B-12
2.05B-12 9.53B-12 9.54B-12
31.70B+03 3.70B+03 3.70E+03

1697 total number of nuclides in library

325.7 d
2.06E-06
1.28E-05
8.25E-01

325.7 4
1.50E-01
1.97B+04

25.7 d

.47B-03
.32B+02
.SO0B+03
.51BE+03
348405
.30E+02
.S0E-04
.56B+02
56B+02
.57B+03
.08B+03
.99B+02
.91E+02
.30B+02
.67E+00
.62E+0L
.50B+05

D I N L e B 00 W e e e

325.7 4
6.84E+02
7.228+402

325.7 4
6.97E+02
4.13B+02
8.128+01

25.7 d
.51E+02
.05B+02
.76B+02
.36E+00
-41B+02
.83E+00
33e-02
22B+02
06E+02

00 GO N s O O

325.7 4
6.53e-01
3.07B+04

651.4 d
2.06B-06
1.29€-05
8.60E-01

651.4 d
1.93e-01
1.97B+04

651.4 4
1.578-03
1.338+02
4.50B+03
3.51E+03
8.34B+05
3.31B+02
2.02B-04
1.58B+02
1.58B+02
3.578+03
2.08E+03
7.65E+02
4.91E+02
1.63E+02
1.67E+00
9.62E+01
8.508+05

651.4 4
6.85B+02
7.22B+02

651.4 d
6.97E+02
4.13E+02
8.12B+01

.06E+02

651.4 4
1.16E+00
3.07B+04

nuclide concentrations, grams

basis =single reactor assembly
977.0 4 1302.7 d 1628.4 d 1954.1 d
2.06B-06 2.06E-06 2.06E-06 2.06E-06
1.298-05 1.30E-05 1.31E-05 1.31E-05
8.74E-01 B8.79E-01 8.81E-01 8.82E-01

nuclide concentrations, grams

basis =single reactor assembly
977.0 4 1302.7 4 1628.4 4 1954.1 4
1.96B-01 1.99E-01 2.01E-01 2.04B-01
1.97B+04 1.97B+04 1.97B+04 1.97B+D4

nuclide concentrations, grams

basis =single reactor assembly
977.0d 1302.7 @ 1628.4 4 1954.14d

1.68E-03 1.78B-03 1.89E-03 1.998-03
1.35B+02 1.36E+02 1.37B+02 1.38B+02
4.50B+03 4.50E+03 4.50B+03 4.50E+03
3.51E+03 3.51B+03 . 3.51E+03 3.51E+03
8.34R+05 B.J4B+05 B8.34E+05 8.34B+05
3.312+02 3.31E+02 3.31E+02 3.32R+02
1.63E-04 1.32B-04 1.06E-04 8.60B-05
1.57E+02 1.56B+02 1.55BE+02 1.54B+02
1.57B+02 1.56B+02 1.55B+02 1.54B+02
3.57E+03 3.57B+03 3.57B+03 3.57B+0)
2.08E+03 2.08B+03 2.08E+03 2.0BB+03
7.33B+02 7.02B+02 6.72E+02 6.44E+02
4.91B+02 4.91B+02 4.91B+02 4.91R+02
1.958+02 2.26B+02 2.55B+02 2.83B+02
1.66E+00 1.65B+00 1.64E+00 1.64E+00
9.62E+01 9.62B+01 9.61E+01 9.61B+01
8.50B+05 8.50B+05 8.50B+05 8.50B+05

element concentrations, grams

nuclide concentrations, grams

basis =gingle reactor assembly
977.04 1302.7d 1628.4d 1954.1 4
6.B5B+02 6.85E+02 6.85E+02 6.85E+02
7.22B+02 7.22B+02 7.22B+02 7.22B+02

nuclide concentrations, grams

basis =single reactor assembly
977.0 4 1302.7 4 1628.4 4 1954.1 4
6.97B+02 6.97B+02 6.97B+02 6.97E+02
4.13B+02 4.13B+02 4.13B+402 4.13B+02
8.12p+01 8.128+01 8.12B+01 8.12B+01

nuclide concentrations, grams

basis =single reactor assembly
977.0 d 1302.7 d 1628.4 d 1954.1 4

6.51E+02 6.51E+02 6.51E+02 6.S1B+02
6.058+02 6.0SE+02 6.05E+02 6.05B+02
2.03B+02 2.12B+02 2.20B+02 2.26B+02
1.36B+00 1.36E+00 1.36E+00 1.36B+00
2. 41B+02 2.41E+02 2.41E+02 2.41E+02
8.71B+00 8.65E+00 8,.59E+00 8.53R+00
2.04B-01 2.63E-01 3.23B-01 3.81E-01
1.22E+402 1.22B+02 1.22E+02 1.22E+02
1.06E+02 1.06B+02 1.06E+02 1.06B+02

nuclide concentrations, grams

basis sgingle reactor assembly
977.0 4 1302.7 4 1628.4 4 1954.1 &
1.61E+00 2.01B+00 2.35E+00 2.65E+00
3.07E+04 3.07BE+04 3.07E+04 3.07B+04

w0
“u

(=71

ww
wu:n
[+ %%
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coop2974b.sum

R R L T T R R e L e L L L L]
.

SCALE4.3 Bulletin Board

" 22 e

.
. Welcome to SCALE-4.3.

P T S Y IR A Y 3

"

primary module access and input record { scale driver - 95/03/29 - 09
- wmodule sas2h will be called
Cooper BWR Sample ADD23%74-B, Height 55.723 cm from top. Aug 97

. mixtures of fuel-pin-unit-cell:

44group latticecell
uoz 1 den=10.32 1 B40
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 10 1-20 840 end
8r-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-9%4 1 0 1-20 840 end
mo-35 1 0 1-20 840 end
tc-9%9 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 B840 end
rh-105 1 0 1-20 840 end
pd-105 1 0 1-20 840 end
pd-108 1 0 1-20 B40 end
ag-109 1 0 1-20 B40 end
sb-124 1 0 1-20 8B40 end
xe-131 1 0 1-20 B40 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 N
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
sm-151 1 0 1-20 B40 end
sm-152 1 0 1-20 840 end
eu-153 1 0 1-20 B40 end
eu-154 1 0 1-20 840 end
eu-155 1 0 1-20 B40 end
gd-155 1 0 1-20 B40 end
21 620 end

zirc2

h2o 3 den=0.240 1 557 end

n 4 0 5-5 557 end

arbm-zircd 6.56 5 0 0 0 8016 0.12 24000 0.10 26000 0.20 S0000 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

h20 7 den=0.862 1 557 end

' fuel-pin-cell geometry:
squarepitch 1.87 1.211 3 1.43 2 1.242 0 end

agssembly and cycle parameters:

npin/assm=49 fuelnght=1719.74 ncycles=17 nlib/cyc=2

printlevels5 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=19 down=8
power=10.431 burn=130 down=1l?7
power=13.097 burn=4l  down=10
power=10.221 burn=226 down=35
power=11.235 burn=39 down=7
power=12.749 burn=22 down=12
power=11.965 burn=108 down=19
power=12.398 burn=114 down=59%
power=10.157 burn=79 down=§8
power=11.235 burn=64 down=5
power=9.444 burn=150 down=31l
power=9.503 burn=164 down=799
power=5.866 burn=160 down=9
power=6.083 burn=148 down=48

sse
o Q

EEEEEEEEER]

2

:06:37 )
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1111111111111
1111111111111

124

1111111111111
1111111111111

4.3

N Y T T YTy
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95995999533
9999999999999
99 39

99 99

99

9999999999999
999999999939

99

99
9999993599599
999599999999

22222222222
2222222222222
22 22

22
2222222222222
2222222222222

egeeeeecceeeee
ceeseeceeceeseee
es

ee

ee

eceeceeee
eeeeceeee

ee

ee

ee
ceesseesceeee
eeseeeecceeee

sennw
renes
LR 2T

Asnme

ey

power=5.606 burn=9%6 down=61 end
power=5.901 burn=129 down=5 end
power=5.238 burns=S57 down=1954.09 end
1 S5555555535 aaaanaasa BE833888858 22222222222 hh hh
5555938555538 aaaaaaaaaaa SS5SSESSEEESS 2222222222222 hh hh
55 =5 aa aa [ 11 [T} 22 22 hh hh
55 aa aa =B 22  hh hh
85 aa aa =B 22 hh hh
E35855553558 aaaaaaaaaaaza SBBBSSSESESS 22 hhhhhhhhhhhhh
SES5558355358 aaaaaaaaaaaaa 8858858558858 22 hhhhhhhhhhhhb
38 aa aa s 22 hh hh
ss aa aa s 22 hh hh
L 1] s aa aa 58 L1} 22 hh hh
BEESSEBSSE5555 aa aa ss5888688 ! ] 2222222222222 hh hh
EBSSS5SSSES aa aa 538855839898 2222222222222 hh hh
0
nn nn iidididdidid ccecceccecee hh hh 00000000000
nnn nn  iidiiddiiidii cceceeccoeeeee hh hh 0000000000000
nnnn nn ii cc cc hh hh oo =13
nn nn nn ii cec hh hh oo oo
nan  on nn ii ce hh hh oo 00
nn nn nn ii cc oo o
nn nn nn ii ce hhhhhhhhhhhhh oo oo
nn nn nan ii cc hh hh oo oo
an nn nn ii cc hh hh oo oo
nn nnnn ii ec cc hh hh -1-] oo
nn nnn  iiiiiiddiiidd cccececeecccecece . hh hh  oocoooocoocco
nn ididfiiidiidd ceceeceecececee hh hh 00000000000
0
0000000 88858888888 124 11 44
000000000 8888388088888 124 111 444
00 00 88 88 144 1111 4444
00 00 88 a8 144 11 44 44
00 00 8 8 // 11 M«
o0 00 888588888888 /7 11 4“ “
00 00 88888888888 /7 11 44 44
00 00 88 88 /7 11 444444444444
00 00 88 88 /7 11 4444444444444
00 00 88 88 /7 11 44
000000000 8888888888888 /7 11111111 4
0000000 88888888888 1/ 11111111 44
0
22222222222 0000000 33333333333 44
2222222222222 000000000 3333333333333 444
22 22 00 00 33 33 4444
22 00 00 33 44 4
22 00 00 33 4 4
22 00 00 333 44 a4
22 00 00 333
22 00 00 33 4444444448444
22 00 o0 33 4444444044444
22 00 40 33 33 44
2222222222222 000000000 3333333333333 4
2222222222222 0000000 33333333313 44
1
[} 8335953888888 ccceoceccee aaaaaaaaa
§8355555888888  £CCCOCC aaa aa
ss ss cc cc  aa aa
ss cc aa aa
ss cec aa aa
555583835388 cc aaaaaaaaaaaaa
SS5SSESESSSS  CC aaaaaaaaaaaas
88 cc aa aa
88 cc aa aa
ss 88 cc cc  aa aa
cceecee c aa aa
ce aa aa
AARARARAR AR AR SRS e s ey R Ry R R R R RSS2 )
LARAR A A AR R AR R a2l e R R R Y Y R RS R R 2]
LARAAA A AR R AR AR AR R R sl Rl X R Y Y Y RS SRR X R ]
nanan
bl program verification information
yewan
hreaw code system: scale version:
seean
FERRRN R AAR BRI RR RN RRANA AN A SANA TR AR AN DA AN RN
LA A AR A R R A R R R R R L Ry Y Y R S S Y S S SRS ]
“nnnw
wewan
wewes program: B5as2
wewnn
bbb creation date: 03/07/97
rnnes
library: /opt/neut/Scaled.3/bin
this is not a scale configuration controlled code
jobname: nichol
date of execution: 08/14/97
time of execution: 20:34:30
(22 221
WAAAAS AR R AR AL R LR LR R R R R R SR e Ry Y Y R R R A R 2 ]
AAAAA A AR AR A AR R R R R R Y Y S Y R S R
AAAAAS A AN AR R AR R R R Y Y N RS s
1 .
0
0
0
0 nuclide concentrations, grams

7777777177777
TI¥T777I7NT7
77 i

999999995938
9999999999993
99 9
99 95
99 A 99
9999999999999
9999999959995

9999999595999
999999959999
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Attachment II:
initial 1p-18 g
gd155 4.39E+02 4.39B+02
total 1.97E+04 1.97B+04
0
initial 1E-18 4
u234 2.29B+02 2.29E+02
u235 2.58B+04 2.5BE+0d
u23é 1.15B+02 1.15B+02
w238 8.55B+05 B.55B+05
total 8.81B+05 B.BLE+DS
0
0 initial
[ initial
charge 2.6 d
charge 2.4 d
charge 2.4 d
sml147 .00B+00 5.14B-23
sml149 .DOE+00 2.35B-12
sml50 .DDE+00 1.14BE-11
sml51 .QO0E+00 2.36B-10
sml52 .Q0B+00 2.49E-10
eulS5l .00E+D0C 1.17BE-12
eul53 .00E+00 3.17E-08
gdl155m .00E+00 3.50B-12
gdl55 2.83B+00 2.B3EB+00
totals 6.95B+03 6.95B+03
charge 2.4 4d
u233 .Q0B+00 1.24B-08
u234 9.79B-01 9.79B-01
u23s 1.10B+02 1.10B+02
u2ié 4.85E-01 S5.06B-01
u2is 3.59E+03 3.59E+0Q3
np23i7 .00E+00 4.60B-05
pu2lé .00E+00 1.45E-14
pu2lg .00E+00 2.05B-09
pu2lisg .00B+00 2.05B-09
pu239 .00B+00 1.64E-02
pu2d0 .00B+00 1.81E-05
pu24l .00B+00 2.93E-08
pu242 .00B+00 5.58B-12
charge 2.4d
am241 .00B+00 2.23B-12
am242m .00B+00 1.58B-16
am243 .00B+00 7.21B-16
totals 3.70B+03 3.70B+03
. decay data,
0 1697
0
injtial 325.7 d
sml50 1.48E-06 1.48E-06
sml52 1.32B-05 1.32B-05
eul53 6.66E-01 7.23B-01
0
initial 325.7 4
gdl55  3.53E-01 3.56B-01
total 1.97E+04 1.978+04
0
initial 325.7 4
u233 1.40B-03 1.45BE-03
u2id 1.68E+02 1.68B+02
u23s 1.25B+04 1.25B+04
u2lé 2.52E+03 2.52B+03
u238 - 8.43E+05 8.43B+05
np237 1.82B+02 1.84B+02
pu236é  9.44E-05 7.65B-05
pu238 4.86E+01 5.21B+01
pu2is 4.86E+01 5.21E+01
pu2i9 4.31E+03 4.32B+03
puzdo 1.21B+03 1.21B+03
pu2dl 5.10B+02 4.88E+02
puz42 1.05E+02 1.05E+02
am241 7.71E+01 9.85B+01
am242m 1.49E+00 1.48E+00
am243 1.46E+01 1.46E+01
total 8.65B+05 B8.65E+05
0
0
injtial 325.7 4
mo 95 3.65B+02 3.B1E+02
tc 99  3.99B+02 3.99B+02
0
initial 325.7 4
rul0l  3.68B+02 3.6BE+02
rh103 2.37B+02 2.43B+02
aglos 3.47B+01 3 .47B+01
0
initial 325.7 4
ndld3 4.58B+02 d.62B+02
ndl45s 3.46B+02 3.46EB+02
sml47 1.05B+02 1.18E+02
sml49 1.58B+00 1.73E+00
smiS0 1.23E+02 1.23E+02
sml51 1.01B+01 1.01E+01
eul5l 8.52B-02 1.55B-01
smli52 6.48B+01 6.48E+01
euls3 4.50B+01 4.51B+01
0 f
initial 325.7 4
galss 8.04E-02 2.87E-01
total 1.62E+04 1.62BE+04

2.4
2.4
4.8 4

4.8d

4.8d
-00B-22
.45E-12
-31B-11
.68B-10
.99E-10
.33e-12
-26BE-07
.49E-12
.B2B+00
.95B+03

ARNWHMNaGN AN

4.8 43
.47E-08
.78E-01
.10B+02
.26B-01
.58B+03
.71B-04
.74E-13
.66E-08
.66E-08
.42E-02
-52E-05
71E-07
02E-10

HNOUNNMMHWAaEWN

4.8 d
.05E-11
.66B-15
.64B-14
.70E+03

[RYXTCTS

including gamma and total energy, are from endf/b-vi

basis =single reactor assembly

nuclide concentrations, grams
basis ssingle reactor assembly

basis =
d 4.8 4 7.14d
d 4.8 4 7.14
basis = »ingle reactor assembly
7.14d 9.5 d 9.5 4

basis = single reactor assembly
7.14d 9.54d 9.54d
basis = single reactor assembly

7.14d 8.54d 9.5 &
4.42E-22 7.76B-22 7.76B-22
6.33E-12 8.01E-12 8.01B-12
3.50E-11 4.70B-11 4.70B-11
6.98E-10 9.248-10 9.24B-10
7.51E-10 1.00E-09 1.00B-09
3.50B-12 4.65B-12 4.65B-12
2.83E-07 5.01B-07 S.01B-07
3.48E-12 3.47B-12 3.47B-27
2.81E+00 2.81B+00 2.81E+00
6.95R+03 6.95B+03 6.95B+03
basis = single reactor assembly

7.14d 9.5 4 9.5 4d
3.70E-08 4.93B-08 4.93E-08
9.78B-01 9.78E-01 5.78E-01
1.10B+02 1.09B+02 1.09B+02
5.46B-01 5.66B-01 5.66E-01
3.598+03 3.59B+03 3.59R+03
3.59B-04 S5.96E-04 5.36E-04
6.79-13 1.71E-12 1.71E-12
1.13p-07 3.03E-07 3.03B-07
1.13p-07 3.03B-07 3.03B-07
1.028-01 1.568-01 1.562-01
2.11B-04 4.02E-04 4.02E-04
1.00E-06 2.S4B-06 2.54B-06
5.61E-10 1.85E-09 1.892-0%
basis = single reactor assembly

7.14 $.54d 9.54d

2.24E-10 7.53B-10 7.54B-10
4.65E-14 2.08B-13 2.08E-13
2.23B-13 1.02B-12 1.02p-12
3.70E+03 3.70E+03 3.70E+03

total number of nuclides in library

651.4 4
1.48B-06
1.33E-05
7.45E-01

651.4 d
3.58E-01
1.978+04

651.4 4
1.51E-03
1.68B+02
1.25B+04
2.52E+03
8.43E+05
1.84E+02
6.18E-05
5.278+01
5.27B+01
4.32B+03
1.21E+03
4.67B+02
1.05B+02
1.19E+02
1.47E+00
1.46E+01
8.65B+05

651.4 d
3.81E+02
3.998+02

651.4 4
3.68B+02
2.43B+02
3.47B+01

651.4 4
4.62B+02
3.46B+02
1.27B+02
1.73E+00
1.23E+02
9.99E+00
2.23E-01
6.48E+01
4.51E+01

651.4 &
4.69E-01
1.62E+04

nuclide concentrations, grams

basis =gingle reactor assembly
977.0d 1302.7 4 1628.4 4 19%4.1 4
1.48BE-06 1.4BE-06 1.48B-06 1.48E-06
1.338-05 1.34B-05 1.34B-05 1.34E-05
7.54E-01 7.57E-01 7.5%9E-01 7.59E-01

nuclide concentrations, grams

basis =single reactor assembly
977.0 4 1302.7 d 1628.4 4 1954.1 4
3.59e-01 3.61B-01 3.62B-01 3.63E-01
1.97B+04 1.97E+04 1.97B+04 1.97E+04

nuclide concentrations, grams

basis =single reactor assembly
977.0 d 1302.7 d 1628.4 4 1954 14

1.57E-03 1.63BE-03 1.65B-03 1.75E-03
1.69E+02 1.69E+02 1.69E+02 1.70E+02
1.25B+04 1.25B+04 1.25E+04 1.25B+04
2.52B+03 2.52B+03 2.52E+03 2.52E+03
8.43B+05 B.43E+05 8.43B+05 8.43E+0S
1.84E+02 1.84B+02 1.84E+02 1.85B+02
4.99E-05 4.04B-05 3.26B-05 2.63E-05
5.25E+01 5.22B+01 5.198+01 5.1SE+01
5.25E+01 5.22B+01 5.19E+01 5.15E+01
4.32B+03 4.32B+D3 d4.32B+03 4.32B+03
1.21g+03 1.21B+03 1.21B+03 1.21E+03
4.48B+02 4.29B+02 4.11E+02 3.93E+02
1.058+02 1.05B+02 1.05E+02 1.05E+02
1.38B+02 1.57B+402 1.75B+02 1.92B+02
1.47B+00 1.46B+00 1.46BE+00 1.45E+00
1.46B+01 1.46E+01 1.46B+01 1.46E+01
8.65E+05 8.65B+05 8,65E+05 8.65B+05

element concentrations, grams

nuclide concentrations, grams

basis =single reactor assembly
977.0 4 1302.7 4 1628.4 d 1954.1d
3.81E+02 3.81B+02 3.81E+02 3.81E+02
3.99BE+02 3.99E+02 3.99E+02 3.99E+02

nuclide concentrations, grams

basgis ssingle reactor assembly
977.0 4 1302.7d 1628.4 d 1954.1 d
31.68B+02 1.68E+02 3.68B+02 3.68E+02
2.43B+02 2.43B+02 2.43B+02 2.43B+02
3.47B+01 3.478+01 3.47E+01 3.47E+01

nuclide concentrations, grams

basis =single reactor assembly
977.0d 1302.7 d 1628.4 4 1954.1 4d

4.62B+02 d4.62E+02 d4.62B+02 4.62E+02
3.46B+02 3.46B+02 3.46E+02 3.46E+02
1.358+02 1.41B+02 1.46B+02 1.50E+02
1.73B+00 1.73B+00 1.73E+00 1.73E+00
1.23+02 1.23B+02 1.23E+02 1.23B+02
9.92B+00 9.858+00 5.78B+00 9.71B+00
2.92E-01 3.60B-01 4.27B-01 4.94E-01
6.48B+01 6.48B+01 6.4BE+01 6.48E+01
4.51E+01 4.51B+01 4.51B+01 4.518+01

nuclide concentrations, grams

basis =gingle reactor assembly
977.0 4 1302.7 4 1628.4 4 1954.1 4d
6.27E-01 7.67E-01 B8.89E-01 9.96B-01
1.62B+04 1.62E+04 1.62B+04 1.62E+04

(2" 1
v

[

w0
v
-
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2974j.sum
S AA AL RN S S T SRR R R R A R A AR AR A d sl Ry Y I A R A A A I E R TR TR YT R T YR R R Y )

SCALE4.3 Bulletin Board

T ee e

- Welcome to SCALE-4.3.
.
.

A A A A e R L R R Y Y R R A e

primary module access and input record ( acale driver - 95/03/29 - 09:06:37 )
- module sas2zh will be called
Cooper BWR Sample ADD2974-J, Height 115.042 cm from top, Aug 97

' mixtures of fuel-pin-unit-cell:

d4group latticecell

uo2 1 den=10.32 1 B4D

92234 0.026 92235 2.93 92236 0.013 92238 97.031 end

kr-83 1 0 1-20 B40 end
kr-85 1 0 1-20 840 end
y-89 10 1-20 8B40 end
sr-90 1 0 1-20 840 end
zr-93 1 0 1-20 B840 end
zr-94 1 0 1-20 840 end
2r-95 1 0 1-20 840 end
nb-94 1 0 1-20 840 end
mo-95 1 0 1-20 840 end
te-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
th-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 8B40 end
xe-136 1 0 1-20 840 end
cs~134 1 0 1-20 840 end
©s-135 1 0 1-20 840 end
c8-137 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-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 B840 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
21 620 end

zirc2

h20 3 den=0.306 1 557 end
n 4 0 5-5 557 end

. arbm-zircé 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

uoZ2 6 den=10.32 1 B840
92234 0.024 92235 2.732 92236 0.013 92238 97.231 end
arbm-gdrod 10.32 2 0 1 0 B016 3 64000 2 6 0.034 840 end

h2o0 7 den=0.862 1 3557 end

. fuel-pin-cell geometry:
squarepitch 1.87 1.211 3 1.43 2 1.242 0 end

’ assembly and cycle parameters:
npin/assm=d49 fuelnght=1719.74 ncycles=17 nlib/cycs=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=14.357 burn=19 down=8 end

power=17.091 burn=130 down=17 end

power=21.459 burn=41 down=10 end

power=16.747 burn=226 down=35 end

power=18_40% burna3d downa? end

power=20.888 burn=22 down=12 end

power=1%.60) burn=108 down=19 end

powers20.314 burn=114 down=59 end

power=16.642 burn=79 down=8 end

power=18.403 burn=64 down=5 end

power=15.473 burn=150 down=31 end

power=15.570 burn=164 down=799 end

power=9.611 burn=160 down=9 end

power=9.967 burn=148 down=48 end
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power=9.184 burn=96 down=61 end
power=9.669 burn=129 downs5 end
power=8.582 burn=57 down=1954.09 end

1 5SS55355555 aaazaaaaa 88335888555 22222222222 hh hh
5559555555888 aaaaaaaaaaa 8888888585558 2222222222222 hh hh
ss s aa aa 33 It 22 22 hh hh
B aa aa 38 22 hh hh
S8 aa aa ss 22 hh hh
BBS555555555 22 hhhhhhhhhhhhh
B555SE555S55 aaaaa 22 hhhhhhhhhhhhh
| 1] aa aa ss 22 hh hh
55 aa aa [ 1] 22 hh hh
85 aa na S8 ss 22 hh hh
5535555555858  aa 88  SSSSSSSssSsss 2222222222222 hh hh
33533555588 as aa SSESS533858 2222222222222 hh hh
1] -
nn nn iifididiidid cecececcocoooee hh hh 00000000000 11 .
nnn nn iiddiddddididd ccececcccecece hh hh 0000000000000 11
nnnn nn ii cec ¢cc  hh hh oo oo 11
nn nn nn ii cc hh hh oo oo 11
nn nn nn ii cc hh hh oo oo 11
nn mn nn ii ce oo oo 11
nn ™m m ii cc * hhhhhhhhhhhhh oo o0 11
nn mm nn ii cec hh hh oo oo 11
nn nn nn ii cc hh hh oo oo 11
nn nnnn ii ce cc hh hh oo oo 11
nn nnn  iiiiiifdifdiq cecececceccecce hh hh  oooooooooooor 1111111111111
nn nn iiiiidiidiid cceeececcee hh hh ©00D000D000 1111111111111
0
0000000 88888888888 7 11 44 R 99959999999 7777777711777
0000000090 BesBB8B8B8E88888 124 111 444 /7 9999995999999 777777777777
00 00 a8 88 77 1111 4444 77 99 99 77 77
00 a0 88 88 77 i1 44 44 /7 99 99 7
00 00 88 88 174 11 4 Uu /7 .99, 93 77
00 00 88888888888 77 11 4 U /7 9999999999933 77
00 00 88888868888 77 11 44 4 /1 999999599999 77
00 00 88 88 /7 11 444444444444 1/ 98 77
00 00 88 88 /7 11 4444444444444 /! 99 77
0o 00 88 88 124 11 44 7/ 93 77
000000000 8888888888888 7/ 11111111 44 7/ 9999999999999 77
0000000 888888888388 /7 11111111 44 17 999999999999 77
o :
22222222222 11 22222222222 11 0000000 44
2222222222222 111 2222222222222 111 000000000 444
22 22 1111 22 22 1111 (1] 00 44434
22 11 22 11 a0 00 48 U
22 1T 22 11 00 00 44 44
22 11 22 11 00 00 44 44
22 11 22 11 00 oo 44 44
22 . 11 22 11 H 00 00 44444444044
22 11 22 11 00 00 4444444444444
22 11 22 11 3 [e]¢] 00 44
2222222222222 11111111 2222222222222 11111111 000000000 44
2222222222222 11111111 2222222222222 11111111 0000000 44
1
0 53385553889 geeeeececee aaaaaaaaa 11 eesecceeceeee
sss cceeeeceeeece aaaaaaaaaaa 11 eecececeeeeees
55 ss cc cc aa aa 11 ee
38 cc aa aa 11 ee
S5 cc as as 11 ee
EESS5SESESSS cc aaaaaaaaaaaaa 1l eceeeceee
SSS3ES8S8SSS  CC asaaaaasaaaaa 1l eeeceeemer
55 cc aa aa 11 ee
14 cc aa aa 11 ee
ss ss ce cc aa - aa 11 ee
s :3.1.1.1.] cecceceeccecece aa aa 1111111111111 eecececceeeeee
5ES5X555S88ES ecceececcecee aa aa 1111111111111 eeccencecenee
AR A AR AR R R R R R Y R e Y 2 222 ] (AR AR XSRS RS E ]
LAAAS S R AR A AR R R A R R Y Y R R R R R NS (222 RS2SRRSR X
I AAAAS AR AR R AR R R L R R R R Y Y R Y R Y R R 2R Y
erees wanan
rrews program verification information el
Y craen
wewes code system: scale version: 4.3 senee
reer wennn
AAAAA SRS RS R R d R N E d e R R R R R R I I T T I I I ™ !
MM AL AR S A s N R A e e Y Y N R R R R R I T IS
program: sas2
creation date: 03/07/97
library: /opt/neut/Scaled.3/bin
this is not a scale configuration controlled code
jobname: nichol
date of execution: 0B/14/97
time of execution: 21:21:04
rasan yanne
LA ARASLA SRS RS A Al sl s R d Y Y Y R R A R I I Y
LAAAL LA SRR S g a2 e Y e Y Y R 2233222
LAAARAR A AR R AR R S e A A R N N R Y S Y Y 2 ] LR AR R R R A R R X R S Y
1
0 N
o
o

0 nuclide concentrations, grams



Attachment I1:
initial
gd155 4.39B+02
total 1.97E+04

0
initial

u234 2.29E+02
u235 2.58E+04
u23é 1.15B+02
u238 8.55E+0S

total 8.81B+05

]

]

]

0
initial
sml150 2.25B-06
sml52 1.41BE-05
eul53 8.25E-01

o
initial
gdl55 2.78E-01
total 1.97E+04

0
initial
u233 1.64E-03
u234 1.38E+02
u23s 7.22B+03
uz2ié 3.28E+03
u238 8.35E+05
np237 3.25B+02
pu2ié 2.99B-04
pu2isg 1.35B+02
pu2ls 1.35E+02
pu23yg 4.59E+03
pu240 1.98E+03
pu2dl 8.97E+02
puz42 3.42E+02
am241 1.17E+02
am242m  2.41E+00
am243 7.13B+01
total 8.55B+05

o

0o
initial
mo 95 5.67B+02
tc 99 6.23B+02

0
initial
Tulll 5.98E+02
rhl03 3.62E+02
aglog 6.85E+01

[}
initial
ndl43 6.37E+02
ndl145 5.28E+02
sml147 1.38B+02
smld9 1.48E+00
sml150 2.11B+02
sml51 1.13E+01
eul5l 4.55B-02
sml52 1.02B+02

[+
initial

. euls3 8.83E+01
gdlS5  9.998-02
total 2.64E+04

BBA000000-01717-0200-00145 REV 00

1E-18 d
4.39E+02
1.97E+04

1E-18 4
2.29E+02
2.5BE+04
1.15E+02
B.55B+05
8.81B+05

initial
initial

325.7 4
2.252-06
1.42B-05
9.12B-01

325.7 d
2.828-01
1.97B+04

25.7 4
.75B-03
39B+02
.22B+03
.28B+03
.35B+05
.27B+02
.42B-04

.45B+02
.618+03
.98E+03
.59B+02
.42E+02
.54E+02
.40E+00
.13JE+01
.55B+05

G0 A W00 B R WO W

328.7 4
5.92E+02
6.24E+02

325.7 4
5.98E+02
3.73E+02
6.85E+01

.02E+02

325.7 4
8.87E+01
5.688-01
2.64B+04

.45B+02 |

2.4
2.4

651.4 &
2.25E-06
1.42B-05
9.46E-01

651.4 d
2.85E-01
1.97B+04

51.4 4
.85E-03
.40E+02
.22B+03
.29B+03
.35B+05
.278+02
.96E-04
.47B+02
.47B+02
.61B+03
.98E+03
.23E+02
.42E+02
90E+02
39E+00
L13E+01
.55E+05

00 I NI bt Al 0O bt i bt 5 bt Lad G L D B O

651.4 4
5.93E+02
6.24E+02

651.4 4
5.98B+02
3.73B+02
6.85E401

651.4 d
6.42B+02
5.28E+02
1.63E+02
1.76E+00
2.11B+02
1.13E+01
2.01E-01
1.02E+02

651.4 &
8.87B+01
9.79E-01
2.64E+04

d
d

bagis =single reactor assembly

nuclide concentrations, grams
basis =single reactor assembly

basis =
4.8 4 7.14d
4.84d 7.14
nuclide concentrations, grams
basis =single reactor assembly
877.0 4 1302.7d 1628.4 4 1954.1 4
2.25B-06 2.25B-06 2.25E-06 2.25B-06
1.43E-05 1.44B-05 1.45E-05 1.45B-05
9.59e-01 9.64B-01 9.67E-01 9.67B-01
nuclide concentrations, grams
basis =gingle reactor assembly
977.0 d 1302.7d 1628.4 4 195( ld
2.89E-01 2.91B-01 2.94B-01 2.96E-01
1.978+04 1.97B+04 1.37B+04 1.97B+04
nuclide concentrations, grams
basis =single reactor assembly
977.0 4 1302.7 4 1628.4 4 1954.14d

1.95-01 2.06E-03 2.16B-03 2.27B-03
1.41B+02 1.42B+02 1.43B+02 1.44B+02
7.22B+03  7.22E+03 7.22E+03 7.22B+03
3.29B+03 3.29B+03 3.29E+03 3.29B+03
8.35B+05 8.3SE+05 B8.35E+05 8.35B+05
3.28B+02 3.28B+02 3.29E+02 3.29B+02
1.58B-04 1.28B-04 1.03E-04 8.34B-05
1.47B+02 1.46B+02 1.45E+02 1.44B+02
1.47B+02 1.46E+02 1.45B+02 1.44E+02
4.61B+03 4.61B+03 d4.61E+03 d4.61E+03
1.98B+03 1.98B+03 1.98E+03 1.98E+03
7.88B+02 7.55B+02 7.23E+02 6.93E+02
3.42B+02 3 .42B+02 3.42B+02 3.42B+02
2.25B+02 2.58B+02 2.B9E+02 13.198+02
2.38E+00 2.37B+00 2.36B+00 2.34B+00
7.13E+01 7.13B+01 7.13B+01 7.13E+01
8.55E+05 B8.55B+05 B.55B+05 B.55E+05

element concentrations, grams

Tuclide concentrations, grams

basis =single reactor assembly
977.0d 1302.7 d 1628.4 4 1954.1 4
5.93B+02 5.93E+02 5.93B+02 5.93E+02
6.24B+02 6.24B+02 6.24E+02 6.24E+02

nuclide concentrations, grams

basis =single reactor assembly
977.0d4 1302.7d 1628.4 4 1954.1 4
5.988+02 5.98E+02 5.98E+02 5.98E+02
3.73B+02 3.73E+02 3.73E+02 3.73E+02
6.85E+01 6.85E+01 €.85E+01 6.85E+01

nuclide concentrations, grams

basis =gingle reactor assembly
977.0d 1302.7d 1628.4 d 1954.1 4

6. 428402 6.42B+02 6.42B+02 6.42E+02
5.288+02 5.28B+02 5.2BB+02 5.28E+02
1.798+02 1.88B+02 1.94E+02 2.00E+02
1.76B+00 1.76B+00 1.76B+00 1.76B+00
2.11E+02 2.11B+02 2.11B+02 2.11E+02
1.12B+01 1.11B+01 1.10B+01 1.05E+01
2.788-01 3.55e-01 4.31B-01 5.06E-01
1.028+02 1.02B+02 1.02B+02 1.02B+02

nuclide concentrations, grams

basis =single reactor assembly
977.0 4 1302.7 d 1628.4 d 1954.1 4@
8.87E+01 8.88E+01 8.88E+01 8.88E+01
1.34E+00 1.65E+00 1.93E+00 2.17E+00
2.64B+04 2.64B+04 2.64E+04 2.64E+04

2]

v
[= 3+

oo

wn
e O
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primary module access and input record ( scale driver - 95/03/29 - 09:06:37 )
- module saszh will be called
Cooper BWR Sample ADD2574-U, Height 291.087 cm from top, Aug 37

. mixtures of Euel-pin-uni;-cell:

44group latticecell
uoz 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 B40 end -
sr-90 1 0 1-20 B40 end
zr-93 1 0 1-20 840 end
zr-94 1 0 1-20 840 end
zr-95 1 0 1-20 B40 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
8b-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 B40 end
cs-134 1 0 1-20 B40 end
cs-135 1 0 1-20 840 end
cs-137 1 0 1-20 B40 end
ba-136 1 0 1-20 840 end -
la-13% 1 0 1-20 840 end
pr-141 1 0 1-20 840 end
pr-143 1 0 1-20 840 end N
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-14B 1 0 1-20 840 end
sm-147 1 0 1-20 840 end
sm-14% 1 0 1-20 840 end
sm-150 1 0 1-20 B40 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

21620 end

zirc2

h20 3 den=0.652 1 557 end

n 4 0 5-5 557 end
arbm-zircd 6.56 5 0 0 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40
40000 98.18 5 1.0 S57 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 1 557 end

' fuel-pin-cell geometry:
squarepitch 1.87 1.21 1 3 1.43 2 1.242 0 end

' assembly and cycle parameters: : B
npin/assm=49 fuelnght=1719.74 ncycles=17 nlib/cyc=2

pxxntlevel-S inplevel=2 numztotal=8 end

6 0.6050 -6210 2 0.7150 3 1.0550 500 3.3028 3 3.3179 5 3.4223 7 3.7883
power:ls.ldﬁ burn=19 down=8 end

power=18.149 burn=130 down=17 ‘end

power=22.788 burn=41 down=10 end

power=17.784 burn=226 down=35 end

power=19.549% burn=39% downs=7 end

power=22.182 burn=22 down=12 end

power=20.817 burn=108 down=19 end

power=21.572 burn=114 down=59 end

power=17.673 burn=79 downa=g end

power=19.549 burn=64 down=5 and

power=16.431 burn=150 down=31 end

power=16.534d burn=164 down=799 end

power=10.206 burn=160 down=9% end

power=10.584 burn=148 down=48 end

o
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burn=%6  down=61 end
burn=129 down=5 end
down=1954.09

power=9.753
power=10.268
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power=9.113 burn=57 end
1 89855835558 aaa 22222222222 hh hh
5S3589355SS535 aaaaaaaaaaa S388855555555 2222222222222 hh hh
as B8 aa aa 58 [ 13 22 22 hh hh
s aa aa ss 22 hh hh
a8 aa aa (13 22 hh hh
5SS8555555585 AAAAAAAAAAAAA E88555585888 22 hhhhhhhhhhhhh
558585355585 aaaaaaanaaaaa BESSSSEERASS 22 ‘hhhhhhhhhhhhh
=5 aa as L1 22 hh hh
85 aa aa 88 22 hh hh
ss 55 aa as  ss 58 22 hh hh
$355SSSSSSSSSE aa &2  BSSE8S5EBESSS 2222222222222 hh hh
E5535555553 aa aa BB583858558 2222222222222 hh hh
0
nn nn  iijiiiiidiii ceeecceecee hh hh 00000000000 11
nnn nn  iiiiiiidiidi cceccceecceccec hh hh  ooooooooo0000 11
nnnn m ii cc cc hh hh oo oo 11
nn onn nn ii cc hh hh oo 1] 11
nn nn nn ii cc hh hh oo -] 11
nn nn nn ii cc hhhhhhhhhhhhh oo o0 11
nn nn nn ii ce hhhhhhhhhhhhh oo o0 11
nn nn nn ii ce hh hh oo ©0 11
nn an nn ii ce hh hh oo 00 11
nn nnnn ii ce ce hh hh oo o0 11
nn nnn  iiidiididididi cceeececececec hh hh 0000000000000 1111111111111
nn nn  iiiiiiiididi cececeecceecce hh hh 00000000000 1111111111111
0
0000000 5B8BABRBABE 7/ 11 4 /7 99999999959
000000000 8888888888888 /7 111 444 /7 9999999999999
00 a0 88 88 1/ 1111 4444 /7 99 99
00 00 83 88 /! 1 44 4l 1/ 99 95
00 00 88 a8 /7 11 i U 1/ 99 95
00 00 88888888888 /" 11 4 4 /7 9999999999999
oo 00 888838888888 /7 11 44 44 /7 999999999999
00 00 8 /1 11 444444444444 /7 99
00 00 88 88 /7 11 444444444444 // 99
] 00 88 88 // 11 44 1/ 99
000000000 8888888888888 /7 11111111 44 1/ 9399999995599
0000000 88888888888 174 11111111 44 17 999999999999
0
22222222222 22222222222 0000000 7777777771777 33333333333
2222222222222 2222222222222 000000000 777777777777 3333333333333
22 22 22 22 00 00 7 33 33
22 22 00 00 77 33
22 To22 00 00 77 33
22 22 00 00 77 333
22 22 00 00 77 333
22 22 00 00 77 33
22 22 00 00 77 33
22 22 00 00 77 33 33
2222222222222 2222222222222 000000000 77 3333333333333
2222222222222 2222222222222 0000000 77 33333333333
1
0 cecee aaasaaaaa 11 eeceseeececeeee
cceceee aaaaaaaaaaa 11 eeceeseceeeeee
s 88 cc cc  aa aa 11 ee
ss ce aa aa 11 ee
55 cc aa aa 11 ee
555888588588 ce aaaaaaaaasaaa 11 eeceeecee
SSSSESE555888S ce aaaaazaaaanaa 11 eceececeee
L1 ce aa aa 11 ee
ss cC aa aa 11 ee
BS 88 ce cc aa aa 11 ee
B5555855585888 ceceeceecceceeeee aa aa 1111111111111 eeceeecceeceeee
SES8535EE5S cececececeeeee aa aa 1111111111111 eccecesecceese
LAAA AR AR AR R LR A R R R R R R R R R R e R R R R R NN Y LRSS RS REERRE D]
ERRREAAAR A AR IR A AARS AR A SRR R IRNERAARANRR NS RRRRERRRRRARR A GRS RSP AR R b bR A NAANEN
LAAAS AL AR R R R AR R R R R R Y S S R ]
rrans wanan
bl program verification information el
reewe yeeaw
bbb code system: scale version: 4.3 b
reaws trnan
LA AR S RR st Ay s R R R Y S X SRR 2 22222222
AAAAS SRS RS AR s S sl s s A e A R R S T R Y R TN N Y
NTEEEE o LA 2]
rreee rrasa
"REES program: 3382 LA EEE)
xrene renen
b creation date: 03/07/97 b Add
auan reee
wrane library: /opt/neut/Scale4.3/bin reee
venan erree
arene venes
b this is not a scale configuration controlled code bbbl
sanaw censn
bbb jobname: nichol A
rennn auan
wware date of execution: 08/14/97 sxnve
cnene ranne
weese time of execution: 22:07:32 tewas
rewne wanan
remre aveaw
AMAAAASARRSS AR Rl N s e R Y Y N S S S YRR ] .
MAAALAAASAS R AR R s sy Ay R R s S R R S R R RS2 2SR X2 ) RRENRAE
AAAALEAAAS AR AR RS R R Al S A 2l Y  E S S R R R R R 2 2 R R 22X
1 .
0
0
0
0 nuclide concentrations, grams

7771777717777
77117717171717717

22222222222
2222222222222
22 2

22
22
22
22
22
22
2222222222222
2222222222222
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gdl155
total

u23id
u2ls
u23é
u238
total

[~ N-N-N-]

sml50
s$ml52
eul53

gd15s
total

w213
u234d
u235s
u2le
u238
np237
puz3é
pu23l
pu2ll
pu2l’
pu240
puzdl
puz242
am241
am242m
am243]
total

=R

mo 85
tc 99

rul0l
rhl03
aglo9

ndl43
ndl4s
sml4?
smld9
sml50
sml51
eul5l
sml52
euls3

gd155
total

initial 1B-18 d
4.35E+02 d4.39E+02
1.97E+04 1.97B+04

initial 1E-18 d
-29B+02 2.29E+02
.58E+04 2.58E+04
-15E+02 1.15E.+02
55E+05 8.55E+05
81E+05 8.81E+05

000N

initial
initisl

initial 325.7 4
1.85B-06 1.85B-06
1.22B-05 1.22E-05
6.97E-01 7.76E-01

initial 325.7 4
1.89e-01 1.92B-01
1.97B+04 1.37B+04

initial 325.7 4
1.32B-03 1.41B-03
1.39E+02 1.40E+02
5.32E+03 5.32E+03
3.40E+03 3.40B+03
8.37B+05 8.37R+05
2.89E+02 2.91E+02
2.34E-04 1.90E-04
1.168B+02 1.26B+02
1.16B+02 1.26B+02
3.458403 3.47E+03
1.928403 1.92B+03
7.54B+02 7.22E+02
3.98B+02 3.9BB+02
9.00E+01 1.22B+D2
1.57E+00 1.56B+00
7.00E+01 7.00E+01
8.5S3E+05 8.S3E+05

initial 325.7 d
6.11B+02 6.37E+02
6.70BE+02 6.71E+02

initial 325.7 4
6.39E+02 6.39B+02
3.74B+02 3.B6EB+02
7.13BE+01 7.13E+01

initial 325.7 4
6.20E+02 6.26B+02
5.66E+02 5.66E+02
1.548+02 1.72B+02
1.00E+00 1.30B+00
2.19B+02 2.19E+02
8.32E+00 8.33E+00
2.44E-02 8.18E-02
1.14E+02 1.14E+02
9.29E+01 9.32E+01

initial 325.7 &

' 6.27B-02 5.64E-01

2,81E+04 2.81E+04d

2.
2.4

651.4 d
1.858-06
1.23E-05
8.07B-01

651.4 a
1.96E-01
1.97E+04

51.4 4
.51B-03
.41B+02
.328403
.40E+0]
.37B+0S
.91B+02
.53E-04
28E+02
28E+02
.47E+03
92E+03
.92B+02
.98E+02
.52E+02
.56E+00
.Q0B+01
.53B+05

0 =3 = L O B G et e d OO R U N

651.4 4
6.38B+02
6.71B+02

651.4 d
6.39E+02
3.86E+02
7.13E+01

651.4 d
6.26E+02
5.66E+02
1.87B+02
1.30B+00
2.19B+02
8.27B+00
1.39e-01
1.14B+02
9.32E+01

651.4 4
1.00E+00
2.81B+04

basis =single reactor assembly

nuclide concentrations, grams
basis =single reactor assembly

basis =
d .8 4 .14
a 4 84 .14
nuclide concentrations, grams
basis =single reactor assembly
977.0 d 1302.7 4 1628.4 4 195‘.1 d
1.85B-06 1.85B-06 1.85B-06 1.B5E-06
1.24E-05 1.24B-05 1.25B-05 1.25E-05
8.20B-01 8.24E-01 8.26B-01 8§.27B-01
nuclide concentrations, grams
basis =single reactor assembly
977.0d 1302.7 d 1628.4 4 19%4.1 4
1.98E-01 2.01B-01 2.03B-01 2.05B-01
1.978+04 1.97BE+04 1.97E+04 1.97B+04
nuclide concentrations, grams
basis ssingle reactor assembly
977.04 1302.7 d 1628.4 4 1954 14

\l‘l

1.60R-03 1.698-03 1.78E-03 1.88E-03
1.42B+02 1.43B+02 1.44B+02 1.458+02
5.32B+03 S5.32B+03 5.32B+03 5.32E+03
3.40B+03 3.40B+03 3.40B+0) 3.40E+03
B8.378+05 8.37B+05 B8.37E+05 8.37B+05
2.92B+02 2.92B+02 2.92E+02 2.93E+02
1.24E-04 1.002-04 48.08R-05 6.53E-05
1.278+02 1.27B+02 1.26B+02 1.25B+02
1.278+02 1.27B+02 1.26B+02 1.25B+02
3.472+03 3.47B+03 3.47B+03 13 47B+03
1.92B+03 1.92B+03 1.92E+03 1.92B+03
6.63E+02 6.35B+02 6.08EB+02 §5.82B+02
3.98B+02 3.98E+02 3.98E+02 3.98B+02
1.81B+02 2.08E+02 2.35E«02 2.60B+02
1.558+00 1.54B+00 1.S54E+00 1.53E+00
7.00B+01 7.00E+01 7.00E+01 7.00E+01
8.53E+05 B.53E+05 8.53B+05 8.353B+05

element concentrations, grams

nuclide concentrations, grams

basis =zsingle reactor assembly
977.0d 1302.7 4 1628.4 4 1954.1 d
6.38E+02 6.38B+02 6.3BE+02 6.38E+02
6.71B+02 6.71B+02 6.71E+02 6.71E+D2

nuclide concentrations, grams

basis =single reactor assembly
977.0 4 1302.7 & 1628.4 4 1954.1 d
6.19B+02 6.39B+02 6.39E+02 6.39E+02
31.86B+02 3.86E+02 3.86E+02 3.86E+02
7.13B+01 7.13E+01 7.13B+01 7.13B+01

nuclide concentrations, grams

basis =single reactor assembly

977.0d 1302.7 d 1628.4 d 1954.1d
6.26E+02 6.26E+02 6.26B+02 6.26E+02
5.66E+02 S.66EB+02 5.66E+02 5.66E+02
1.98E+02 2.07B+02 2.14E+02 2.20E+02
1.30B+00 1.30E+00 1.30B+00 1.30E+00
2.18B+02 2.19E+02 2.159B+02 2.135E+02
8.22E+00 B.16E+00 8.11E+00 8.05E+00
1.95g-01 2.52B-01 3.08E-01 3.63E-01
1.14B+02 1.14B+02 1.14B+02 1.14E+02
9.328+01 9.32B+01 9.32B+01 9.32E+01

nuclide concentrations, grams

basis =single reactor assembly
977.0 4 1302.7 4 1628.4 4 1954.1 4
1.39B+00 1.72E+00 2.02B+00 2.28EB+00
2.81E+04 2.B1E+04 2.81B+04 2.B81EB+04

[rx"]

v
[+ -2

w0

[ Y}

[+ 7-%
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2966tplus100deg.sum
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. Welcome to SCALE-4.3.
P

.

.

LAAA A S AR AL A AR AR A ARl R 28 d R d i X R 2222222222222 )
1 primary module access and input record ( scale driver - 95/03/29 - 09:06:37 )
- module sas2h will be called
Cooper BWR Sample ADD2966-T, Height 274.777 cm from top, Aug 97

' 100 K increase in fuel temperature
' mixtures of fuel-pin-unit-cell:

44group latticecell
uo2 1 den=10.32 1 340
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 9540 end
y-89 10 1-20 940 end
sr-30 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~%% 1 0 1-20 940 end,
ru-101 1 0 1-20 940 end
ru-106 1 0 1-20 940 end
th-103 1 0 1-20 940 end
rh-105 1 0 1-20 940 end
pd-10S 1 0 1-20 340 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
c3-134 1 0 1-20 940 end
¢s5-135 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
zire2 2 1 620 end

h2o0 3 den=0.607 1 557 end

n 4 0 5-5 557 end
- arbm-zircd 6.56 5 0 0 O 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
arbm-gdrod 10.32 2 0 1 0 8016 3 64000 2 6 0.034 940 end

h2o 7 den=0.862 1 557 end

' fuel-pin-cell qeomehty:
squarepitch 1.87 1.21 1 3 1.43 2 1.242 0 end

N assembly and cycle parameters:

npin/assm=49 fuelnght=1719.74 ncycles=17 nlib/cyca2

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 burn=19 down=8 end

power=19.B45 burn=130 down=17 end

power=24.917 burn=4§1 down=10 end

power=19.445 burn=226 downs35 end

power=21.375 burna=3$ down=7 end

power=24.254 burne22 down=12 end

power=22.762 burn=108 down=19 end

power=23_587 burn=114 down=59 end

power=19.324 burn=79 down=8 end

power=21.375 burn=64 down=$§
power=17.966 burn=150 down=31
power=18.078 burn=164 down=79%%
power=11.160 burn=160 down=9%
power=11.573 burn=148 down=48

L
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1

o

0"
0’
0
[

power=10.664 burn=96 down=6l1 end
power=11.227 burn=129 down=5 end
powers9.965 burm=57 down=1954.09 end

8858555558588
5585855538388
as 58
8s
88
533555588388

5858588838588

58

t 2]

S35 38

855888S5S8888S
588S8SS8SSSE

FEEEEEEEEEE
£
g
Th
*FEEEEEEE

338

0000000
000000000
0

000000000
0000000

22222222222
2222222222222
22 22

2
2222222222222
2222222222222
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aaaasaaas SSR53858388 22222222222 hh hh
aanaaaaaaaa s8833888ssass 2222222222222 hh hh
aa aa s f1] 22 22 hh hh
aa aa s 22 hh hh
aa aa 88 22 hh hh
2aaaaanaaaaaa SsSSSSs8sssss 22 hhhhhhhhhhhhh
aaaaaanaaaaaa 8888538555588 22 hhhhhhhhkhhhhh
aa aa s 22 hh hh
aa aa [ 1] 22 hh hh
aa aa [ 13 (1 22 hh hh
aa aa  sssssEsssssss 2222222222222 hh hh
aa aa SBE8S3S358S 2222222222222 hh hh
ijjiiiiidiig ceeceeececee hh hh 00000000000 11 .
iiiiiiddiddii cccececececce hh .hh  ooocooooooooo 11
ii -] ¢¢ hh hh oo oo 11
ii cc hh hh oo oo 11 N
ii ce hh hh oo oo 11
ii cc hhhhhhhhhhhhh o0 o0 11
ii cec hhhhhhhhhhhhh oo o0 11
ii cc hh hh oo oo 11
ii ce hh hh oo oo 11
ii (-1 cc  hh hh oo oo
ididdididiis ceceeeccceeccee hh hh 0000000000000 1111111111111
iidididiidii cececccccece hh hh 00000000000 1111111111111
LLLEEELTEL ) 7/ 11 44 /7 999999999393 1771717177171
8888888688888 77 111 444 /77 9999999999399 777777777777
BB 77 11n 4444 /7 99 89 77 77
88 a8 /7 11 €4 44 /7 99 99 77
8 88 Iz 11 [Ta Y 7 .89 | 9 77
88888888888 124 11 4 U 124 9995999999999 77
88888888888 7l 11 44 “ /7 999999959999 77
88 88 7/ 11 444444444444 1/ 99 77
88 88 1/ 11 4444444444444 /7 99 77
88 88 1/ 11 44 1/ 99 77
8888888888888 /7 11111111 44 7/ 9899955599999 17
88888888888 77 11111111 44 1/ 999999959999 ™
22222222222 5555555555555 44 22222222222 44
2222222222222 5555555555555 444 2222222222222 444
22 22 ot 55 4444 i 22 22 4444
22 55 44 44 22 44 44
Too22 ] 55 44 44 22 44 44
22 555555555555 4 4 22 M u
22 5555555555555 44 44 &
22 HE 55 444444444444 o 22 444444444444
55 4444444444444 i 22 4444444444444
22 : 55 55 44 EEY 22 . 84
2222222222222 5555555555555 44 2222222222222 44
2222222222222 55555555555 44 2222222222222 44
888 ceecec aazaaaaaa 11 ecceeeeeseeee
SESSESSSSESES  CCCCCOCCCTCET aaaaaasaasa 11 eeececeereeee
55 88 cc cc aa aa 11 ee
55 ce aa aa 11 ee
13 ce aa aa 11 ee
5855885555858 cec aaaaaaaaaaaaa 11 eeececeecee
5BSBES588885  CC azaaaaaaaaaaaa 11 eceeceees
BS [+]-] aa aa 11 ee
.14 ce aa aa 11 ee
B8 88 ce cc aa . aa 11 ee
BS8SS8SS8588858E ceeeececcecceee aa aa 1111111111111 eeececeeeeeee
38585589888 ceoeeceeecee aa aa 1111111111111 cssescceceeees
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sanan e
reene senee
seenw program: sas2 sanan
venes : canan
seens creation date: 03/07/97 wreen
reens senss
bl library: /opt/neut/Scaled.3/bin bbaloked
canen
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100 K increase in fuel temperature

nuclide concentrations, grams
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Attachment II:
initial 1B-18 4
gdl55 4.39B+02 &.39B+02
total 1.972+04 1.97E+04
initial 1B-18 4
u234 2.29E+02 2.298+02
u235 2.58E+04 2.5BE+04
u236 1.15E+02 1.15B+02
u238 8.55B+05 8.SSE+05
total 8.B1E+05 8.81B+0S
0
0 inicial
0 inicial
charge 2.4 4d
charge 2.44d
charge 2.44d
amld? .00E+00 1.05B-22
sml43 .00E+00 3.08E-12
sml50 .00B+00 1.65E-11
sm151 .00B+00 3.32e-10
sml152 .00B+00 3.51B-10
eulS51 .00B+00 1.71B-12
eul53 .00E+00 4.15B-08
gdl155m .00E+00 4.13E-12
gd155 2.83E+00 2.82B+00
totals 6.95E+03 6.95E+03
charge 2.4 4d
u233 .00E+00 1.88E-08
u234 9.79e-01 9.79E-01
u23s 1.10B+02 1.10B+02
u23é 4.858-01 5.22B-01
u23g 3.55E+03 3.59E+03
np237 .00B+00 6.84E-05
pu2is .00E+00 3.35B-14
puzis .0CE+00 4.739B-09
pu2ls .00E+00 4.75E-09
pu2i’ .00E+00 2.56E-02
pu240 .00E+00 4.33E-05
pu2dl .00E+00 9.77E-08
puz242 .00B+00 3.51E-11
charge 2.4 4
am241 .00E+00 7.30E-12
am242m .00B+00 8.66E-16
am243 .00B+00 6.19E-15
totals J.70E+03 3.70B+03
* decay
0 1697
0
initial 325.7 4
sml150 2.07B-06 2.07B-06
sm152 1.28E-05 1.29E-05
eul53l 7.37e-01 8.26E-01
o
initial 325.7 4
gdl55 1.87E-01 1.91E-01
total 1.978+04 1.97E+04
0
initial 325.7 4
u23i3 1.37-03 1.48E-03
uz234 1.32B+02 1.33B+02
u23is 4.54E+03 4.54E+03
u236  3.50BE+03 3.50B+03
. u23g 8.34E+05 B8.34E+05
np237 3.29E+02 3.32E+02
pu2li6 3.10B-04 2.51E-04
pu23B 1.44E+02 1.56E+02
pu23B 1.44B+02 1.56BE+02
pu239  3.58E+03 3.61E+03
pu240  2.08E+03 2.08E+03
pu24l B.41B+02 8.06E+02
pu2d42  4.92E+02 4.92E+02
am241 9.58E+01 1.31E+02
am242m 1.71B+00 1.70E+00
am243 9.67E+01 9.67E+01
total 8.50B+05 8.50E+05
0
[}
initial 325.7 4
mo 95 6.56E+02 6.84E+02
tc 39 7.218+02 7.22E+02
0
initial 325.7 4@
Tulol 6.37E+02 6.97E+02
th1l03 4.01B+02 4.14E+02
agl09  8.15B+01 B.15B+01
o
_initial 325.7 4
ndl43 6.46B+02 6.52E+02
nd1l45s 6.05E+02 6.05E+02
sm147 1.57E+02 1.76E+02
sm149 1.03B+00 1.37E+00
sml50 2.41B+02 2.41E+02
smiS1 8.88B+00 8.90B+DD
eul51  2.29B-02 8.42E-02
sm152 1.22B+02 1.22E+02
eul53 1.05B+02 1.06E+02
o
initial 325.7 4
gdl55 6.95E-02 6.54E-01
total 3.07E+04 3.07E+04

AONDANW N WYY W

00 - B AN B D e e s Oy

2.4
2.4
4.8 4
4.84d

4.84d
.95Be-22
.51E-12
.37B-11
55B-10
08E-10
40E-12
.67B-07
.11E-12
.81B+00
.95B+03

ANBRWIR W W

4.8d
.76E-08
.78E-01
.09E+02
.58E-01
.59E+03
.55B-04
.94E-13
.23E-08
.23e-08
.44B-02
.14E-04
.47E-07
.68E-10

4.8 a
.J%E-10
.23B-14
.36B-13
.70B+03

[VENY T

651.4 4
2.07E-06
1.298-0S
8.61E-01

651.4 4
1.95e-01
1.97B+04

51.4 d
.58E-03
.34E+02
.54E+03
.50E+03
.34E+05
.32B+02
.03E-04
.58B+02
.58B+02
.61E+03
.08E+03
.72E+02
92E+02
.65E+02
.69E+00
.67E+01
.50B+0%

651.4 4
6.85B+02
7.22B+02

651.4 d
6.97B+02
4.14B+02
8.15B+01

51.4 a
.52B+02
.Q5E+02

.91B+02.

6
6
6
1
1.37B+00
2.41E+02
8.84E+00
1.45E-01
1.228+02
1.06B+02
651.4 4
1.17E+00
3.07E+04

d
d

basis =single reactor assembly

nuclide concentrations, grams
basis =single reactor assembly

basis =
4.8d 7.14d
4.8 4 7.14d
basis = single reactor assembly
7.14 9.54d 9.54d
basiz = single reactor assembly
7.14d 9.5 4 9.5d
basis = single reactor assembly
9.54 .

7.14d 54
8.40B-22 1.43B-21 1.43E-2}
7.418-12 8.91R-12 B8.91B-12
5.14B~11 6.95E-11 6.95B-11
9.69E-10 1.27B-09 1.27B-09%
1.07B-05 1.44E-09 1.44E-09
5.07B-12 6.71B-12 6.71E-12
3.74B-07 6.62E-07 6.62E-07
4.09B-12 4.07E-12 4.07E-27
2.B0E+00 2.78E+00 2.78E+00
6.95B+03 6.95E+03 6.95E8+03

basis = single reactor assembly

7.14 8.5d 9.5 &
5.63E-08 7.49B-08 7.49E-08
9.77e-01 9.77B-01 9%.77E-01
1.098+02 1.09E+02 1.09E+02
$.94E-01 6.30E-01 6.30B-01
31.59E+03 3.59E+03 3.59B+03
5.35E-04 B8.91E-04 8.92E-04
1.54E-12 3.87B-12 3.878-12
2.64E-07 7.10E-07 7.10E-07
2.64E-07 7.10E-07 7.10B-07
1.60B-01 2.42B-01 2.42E-01
5.47E-04 1.06B-03 1.06BE-03
31.61e-06 9.31B-06 9.31E-06
3.80E-09 1.31E-08 1.31BR-08

basis * single reactor assembly
7.14d 9. 9.54d
7.90E-10 2.72B-09 2.72E-09
2.73B-13 1.24B-12 1.24B-12
2.06B-12 9.60E-12 9.60B-12
3.70B+03 3.70E+03 3.70B+03

data, including gamma and total energy, are from endf/b-vi
total number of nuclides in library

nuclide concentrations, grams

basis =single reactor assembly
977.0 d 1302.7d 1628.4d 1954.1 d
2.07E-06 2.07E-06 2.07B-06 2.07E-06
1.30E-05 1.30B-05 1.31E-05 1.32B-05
8.74E-01 8.80E-01 8.82E-01 4§.82E-01

nuclide concentrations, grams

basis =single reactor assembly
977.04 1302.7d 1628.4d 19%4.1 g
1.98B-01 2.00E-01 2.03E-01 2.0S5E-01
1.978+04 1.97B+04 1.97E+04 1.57E+04

nuclide concentrations, grams

basis =single reactor assembly
977.0 4 1302.7 4 1628.4 4 1954.1 4

1.69E-03 1.79E-03 1.%0B-03 2.00B-03
1.358+02 1.36B+02 1.37B+02 1.38B+02
4.54E+03  4.54B+03 4.54B+03 4.54E+03
3.50E+03 3.50E+03 3.S50E+03 3.50E+03
8.34B+05 8.34E+05 B.34B+05 B8.34B+05
3.33B+02 3.33B+02 3.33B+02 3.34E+02
1.64E-04 1.32E-04 1.07E-04 8.64E-05
1.588+402 1.57E+02 1.56E+02 1.55E+02
1.58E+02 1.57B+02 1.56E+02 1.55B+02
3.61E+03 3.61B+03 3.61E+03 3.61E+03
2.08E+03 2.08E+03 2.08E+03 2.08E+D3
7.39E+02 7.08B+02 6.78E+02 6.50E+02
4.92E+02 4.92B+02 4.92B+02 4.92E+02
1.978+02 2.28B+02 2.58E+02 2.86B+02
1.69E+00 1.68E+00 1.67E+00 1.66E+00
9.67E+01 9.67B+01 9.67B+01 9.66B+01
8.50B+05 8.50E+05 8.50E+05 B8.S50E+0S

element concentrations, grams

nuclide concentrations, grams

basis =pingle reactor agsembly
977.0d 1302.7d 1628.4 4 1954.1 d
6.858+02 6.85B+02 6.85E+02 6.85E+02
7.22B+02 7.22B+02 7.22B+02 7.22E+02

nuclide concentrations, grams

basis =gingle reactor assembly
977.0 4 1302.7 4 1628.4 4 1954.1 d
6.978+02 6.97B+02 6.97B+02 6.97B+02
4.14B+02 4.14B+02 4.14B+02 4.14E+02
8.15E+01 8.15B+01 B8.158+01 8.15B+01

nuclide concentrations, grams

basis =gingle reactor assembly
977.0 4 1302.7 d 1628.4 4 1954.1 4

6.52B+02 6.52B+0D2 6.52E+02 6.52B+02
6.05B+02 6.05BE+02 6.05B+02 6.05B+02
2.03E+02 2.13B+02 2.20B+02 2.26B+02
1.37B+00 1.378+00 1.37B+00 1.37E+00
2.41B+02 2.41B+02 2.41E+02 2.41B+02
8.78B+00 8.71E+00 B8.662+00 B5.60B+00
2.06E-01 2.66E-01 3.25B-01 3.85B-01
1.22E+02 1.22E+02 1.22B+02 1.22B+02
1.06E+02 1.06B+02 1.06E+02 1.06B+02

nuclide concentrations, grams

basis =gingle reactor assembly
977.0d 1302.7d 1628.4d 1954.1d
1.61B+00 2.01E+D0 2.35E+00 2.65E+00
3.07B+04 3.07E+04 3.07B+04 3.07E+04
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2966tplus10den.sum

L A L N R e L A R R T T T T
0
.
SCALE4.3 Bulletin Board

s s 0 e

. Welcome to SCALE-4.3.

"'.'.'.lQQ.Q"_QQ.Q.'QQ'.Q'QQQ.QQ.Qtl..Q.t".'t'l't'..Q'..'.'...li..'.........
primary module access and input record | scale driver - 95/03/29 - 09:06:37 )
- module saszh will be called
Cooper BWR Sample ADD2966-T, Height 274.777 cm from top, Aug 97

'  increase moderator density by 10%

' mixtures of fucl-pin-unitjcell:

44group latticecell

uo2 1 den=10.32 1 40

92234 0.026 92235 2.93 92236 0.013 52238 97.031 end
end

kr-83 1 0 1-20 840
kr-85 1 0 1-20 840 end
y-89 1 01-20 840 end .
sr-90 1 0 1-20 840 end
zr-93 1 0 1-20 B40 end
zr-94 1 0 1-20 B40 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-10% 1 0 1-20 840 end
sb-124 1 0 1-20 B40 end
xe-131 1 0 1-20 B40 end
xe-132 1 0 1-20 840 end
xe-135 1 0 1-20 B840 end
xe-136 1 0 1-20 840 end
cs-134 1 0 1-20 840 end
¢8-135 1 0 1-20 840 end
¢s-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 B40 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 B840 end
pm-147 1 0 1-20 B840 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
21620 end

zirc2

h2o 3 den=).668 1 557 end
n 4 0 5-5 557 end

arbm-zircd 6.56 5 0 0 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40
40000 98.18 5 1.0 557 end
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

h2o0 7 den=0.862 1 557 end

' fuel-pin-cell geometry:
squarepitch 1.87 1.211 3 1.43 2 1.242 0 end

' assembly and cycle parameters:

npin/assm=49 fuelnght=1719.74 ncycles=17 nlib/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=16.671 burn=19 down=8 end

power=19.845 burn=130 down=17 end

power=24.917 burn=41 down=10 end

power=19.445 burn=226 down=3% end

power=21,375 burn=39 down="7 end

power=24.254 burn=22 down=12 end

power=22.762 burn=108 down=19 end

power=23.587 burn=114 down=59% end

power=19 324 burn=79 downs=8 end

power=21.375 burn=64 down=5 end

power=17.966 burn=150 down=31 end

power=18.078 burn=l64 down=73% end

power=11.160 burn=160 down=9 end

power=11.573 burns148 down=48 end
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power=10.664 burns9¢ down=61 end
power=11.227 burn=12% down=S end
power=9.965 burns5? down=1954.09 end
1 SBESSSSESSSS aaaaaaaaa 88888888888 22222222222 hh hh
S5SSE5ESEES8S aaaaaaaaaaa BB888EB8858a 2222222222222 hh hh
55 58 aa aa ss 58 22 22 hh hh
BB aa aa 5 22 hh hh
s aa aa f L] 22 hh hh
BS5855SEE558 aaasaaaaaaasa 8S9SSs35535538 22 hhhhhkhhhhhhhh
EBS55SBEEE58 aaaaaaaaaaaaa 8855553885588 22 hhhhhhhhhhhhh
55 aa aa BB 22 hh hh
55 aa aa 55 22 hh hh
ss8 BS aa as 58 s 22 hh hh
5555355955888 aa aa 2222222222222 hh hh
35S58855588 aa aa B3SSESSSEsE 2222222222222 hh hh
0
nn nn  iiidiiiddidii ceccecceceeece hh hh 00000000000 1
nnn mn iiiiidididididi ccececececcecececece . hh hh  cooooooooo000 11
nnnn nn ii cc cc  hh hh oo 00 11
nn nn mn ii cc hh hh oo oo 11
. nn nn ii cc hh hh o0 oo 11
nn nn nn ii cc hhhhhhhhhhhhh oo oo il
nn nn nn ii cc hhhhhhhhhhhhh oo o0 11
nn nn nn ii ce hh hh oo o0 11
an nn nn ii cec hh hh oo o0 11
nn nnnn ii ce cc  hh hh oo oo 1l
nn nnn  didididdididdd cceccecceccee . hh hh  ocoooooooocoo 1111111111111
nn nn iidddididiiii cececeeeceoee hh hh 00000000000 1111111111111
0
0000000 88888886888 77 11 4 /7 99999999999 7777771771771
000000000 8888888888888 /7 111 444 //  999995999999% 7777777177717
00 00 88 88 /7 1111 4444 /" 93 9% 77 77
00 00 88 88 77 11 44 44 /7 99 99 77
00 00 88 17/ 11 44 41 44 59 99 7
00 00 88888838888 /7 11 44 44 17 9999839599999 7
00 00 88888888888 /7 11 44 4 124 999999995999 ”
00 00 88 88 7/ 11 4444494494404 I 99 77
00 00 88 88 /"’ 11 4444444444400 X 99 77
00 00 88 88 // 11 44 /7 99 77
000000000 BBBB888B88888 /7 11111111 44 /7 9999999995999 77
0000000 88888888888 /17 11111111 4 /7 9999595999939 77
]
22222222222 33333333333 o 11 0000000 88888888888
2222222222222 3333333333333 444 111 000000000 BBBB8BARSS8BAS
22 22 3 33 4444 1111 00 00 :1:] 88
22 33 4w 11 00 00 88 88
22 33 4 U 11 00 00 88 )
22 333 4 44 1 00 00 88888888888
22 333 4 4 11 0 00 88888888888
22 33 444444444444 11 Q0 00 88 88
22 33 444444844444844 11 00 00 88 8B
2 33 33 44 11 00 00 88 88
2222222222222 333333333333 44 11111111 000000000 8888888888888
2222222222222 333333333313 44 11111111 0000000 888888888388
1
o 58555555885 cecececececee asaaaaaaa 11 eeececceeceeee
S555585588888  cCcocccceoecee aaaaaaaaaaa 11 eceeececceceee
ss8 88 cc cc aa aa 11 ee
-1 cc aa T oaa 11 ee
E-2] cc aa aa 11 ee
5SSSSESSS888 cc aaanaaaaaaaaa 11 eceeeeeee
SS335SSSSS8S  CC aaaaaaaaaaaaa 1l ececeeeee
88 cc aa aa 11 es
ss cc aa aa 11 ee
88 -1} ce cc aa aa 11- ee
SE5S85SB558888 cececeeccooccoe . aa aa 1111111111111 eececeecececeeee
ec c aa aa 1111111111111 eceeeccecceees
l.l.‘iQ‘QQQQQ.'QQQiQ.’."QQ'Q""‘i"""'.i'l"".'.DIOOQ..'Qﬂ‘...'...iii‘.ﬁ‘i'
AR AR SRR AR R R R R R A AR R Y Ry R RN NN N R R R N R g S P APy
LA N R R R R R R eI Y
renae canns
b program verification information bbb
rennn seonn
b code system: ° gcale version: 4.3 bbb
rrenn “rnan
LAAAS AR SRS AR g S d Rl Y RN R R S R R R A I ™
MARAAAAAS S SR AR ] S N Y s R R I ™™™
arane wweve
aenne rnee
LA AR R program: sasz LE X2 X
Y rerne
bl creation date: 03/07/97 A
weann ceane
el library: /opt/neut/Scaled.3/bin A
rrene wanes
trawn anans
bbb this is not & scale configuration controlled code i
Iy renen
b jobname: nichol LA
enes cesann
bbb date of execution: 08/14/37 eresn
enene
time of execution: 23:41:08 A A
cnnnn
rrran
.t‘n""'QQl.."t"."""....'.'.l..Qil.OQ".Q.'i.lQ....ﬁQﬁﬁ.i"‘!'tt""".ll. -
l...‘iQCQQ000"'Q'QlltQ."QQQQ"i..l'!...00OQQOQ.IO..QOQQQihtti.i'.ﬁt'..""ll..
.-I.-Q.QQ.Q“Ql.l..Q.Q.'Q.QQ"'l"""'.Q'Q'Q‘.'OOQQ‘.l."iﬁtiiti...ilﬂ"..."'.
1 .
o
0' increase moderator density by 10%
g
o nuclide concentrations, grams
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data, including gamma and total energy, are from endf/b-vi
total number of nuclides in library

Attachment II:
) initial 1E-18 d
@d15s 4.39E+02 4.39E+02
total 1.97E+04 1.97E+04
0
initial 1B-18 d
u234  2.29B+02 2.29B+02
u23s 2.58E+04 2.SBE+04
u2l6 1.158+02 1.15E+02
u238 B8.55E+05 B8.55B+05
total 8.81B+05 8.81E+05
4]
] initial
1] initial
charge 2.4 d
charge 2,44
charge 2.4 4
smld7 .Q0B+00 9.74BE-23
sm149 .00E+00 2.94E-12
sm150 .00E+00 = 1.59e-11
aml51 .O0BR+00 3.18E-10
aml52 .00B+00 _ 3.36B-10
eulSl .00B+00 1.65E-12
eulsl .00E+00 1.98E-08
gd155m .00B+00 3.878-12
gdl55 2.83IB+00 2.82EB+00
totals 6.95B+03 6.95E+03
charge 2.4 4
u233 .00E+00 1.82B-08
u234 9.79B-01 B9.79E-01
u23is 1.10E+02 1.10B+02
u2lé 4.85E-01 5.22E-01
u238 3.59B+03 3.59B+03
np237 .00B+00 6.60B-05
pu2ls .00B+00 3.13B-14
pu2ls .00B+00 4.51B-09
pu2is .00B+00 4.51E-09
puzi9 .00E+00 2.47E-02
pu24d0 .00E+00 4.07B-05
pu2dl .COB+00 8.BOE-08
puzd2 .00E+00 3.15B-11
charge 2.4 4d
am241 .00B+D0 6.56E-12
am242m .00B+00 7.64B-16
am243 .00B+00 5.32E-15
totals 3.70B+03 3.70B+03
* _decay
0 1697
0
initial 32574
sml50 1.99E-06 1.99B-06
sml52 1.24E-05 1.25e-05
euls] 7.15E-01 8.02E-01
0
inicial 325.7 d
gdl55 1.78-01 1.82E-01
total 1.97E+04 1.97B+04
0
initial 325.7 4
u23l 1.31E-03 1.41E-03
u23id 1.32E+02 1.33B+02
u2is 4.31E+03 4.31E+03
u236  3.52E+03 3.52B+03
u238 . 8.35E+05 8.35B+05
np237 3.19B+02 3.21E+02
pu2lé 2.91E-04 2.35B-04
pu2is 1.38B+02 1.50E+02
pu23d8  1.38E+02 1.50E+02
pu239  3.40B+03 3.42E+03
pu2d40  2.06B+03 2.06E+03
puzdl 8.04B+02 7.70B+02
pu2dz 4.92B+02 4.92B+02
am241 8.99E+01 1.24E+02
am242m 1.56E+00 1.56E+00
am243 9.33E+01 9.33E+01
total 8.50B+05 8.50E+05
0
0
injtial 325.7 4
mo 95  6.58E+02 6.86E+02
tc 99 7.23B+02 7.24E+02
[} .
initial 325.7 4
rulQl 6.978+02 6.97B+02
rhl03 3.98E+02 4.12E+02
aglos B.07B+01 8.08E+01
0
initial 325.7 4
ndldl 6.36B+02 6.42B+02
ndl4s 6.06B+02 6.07E+02
smld7 1.588+02 1.78E+02
smld9 9.66E-01 1.30B+00
sml50 2.40B+02 2.40B+02
sml51 8.41E+00 8.43B+00
eul51 2.06E-02 7.87E-02
sm152 1.23B+02 1.23E+02
eul53 1.05B+02 1.05B+02
[} .
inicial 325.7 4
gdl55 6.41E-02 6.46E-01
total 3.07B+04 3.07E+04

2.4
2.4

4.8d
4.8 4

4.8 4
.64E-22
.24B-12
.23B-11
.27B-10
.78E-10
.27B-12
.59E-07
.85e-12
.81B+00
-95E+03

AN WML WNW

4.8 d
-63E-08
.78B-01
.09E+02
.57E-01
.59E+03
.46E-04
.67B-13
.B6E-08
.B6B-08
.14E-02
.02E-04
.58E-07
.04E-10

ORI DL U W WU e O W

4.8 d
.26B-10
.87E-14
.04E-13
.70E+03

WA

651.4 d
1.99e-06
1.26B-05
8.378-01

651.4 @
1.85eg-01
1.97E+04

51.4 4
.51E-03
.34E+02
.31E+03
.52E+03
.35B+05
.21B+02
.90B-04
.52B+02
.52E+02
42E+03
L06E+03
.38E+02
.92E+02
.S6E+02
.55E+00
-33E+01
.50E+05

OO O - s e <3 N S L) D W bt 4 O

651.4 d
6.87E+02
7.24E+02

651.4 4
6.97B+02
4.12B+02
8.08B+01

.05B+02

651.4 4
1.16E+00
3.07E+04

basis =single reactor assembly

nuclide concentrations, grams
basis =single reactor assembly

basis =
d 4.8 4 7.14
d 4.8 4 7.14d
basis = single reactor assembly
7.1d 9.5 9.54d

basis = gingle reactor assembly
7.14d 89.54a 9.5

basis = single reactor assembly
9.54d 9.54d

7.1d 5 .
7.74E-22 1.31p-21 1.31p-21
7.05B-12 8.47E-12 8.47E-12
4.93B-11 6.66E-11 6.66E-11
9.27E-10 1.22B-09 1.22E-09
1.02B-09 1.38E-09 1.38B-09
4.87E-12 6.46B-12 6.46E-12
3.56B-07 6.30B-07 6.30B-07
3.84BE-12 3.82B-12 3.82m-27
2.808+00 2.7BE+00 2.78E+00
6.95B+03 6.95B+03 6.95E+03

basis = gingle reactor assembly

7.14 9.54a 8.5 4
5.44E-08 7.24B-08 7.24B-08
9.778-01 9.77B-01 §.77B-01
1.09B+02 1.098+02 1.09E+02
5.93B-01 6.29B-01 6.29E-01
J1.59B+03 3.59E+03 3.59B+03
S5.16BE-04 B8.59E-04 8.59E-04
1.43B-12 3.61B-12 3.61E-12
2.49B-07 €.68R-07 6.68E-07
2.49B-07 6.68E-07 6.68B-07
1.54E~01 2.34E-01 2.34E-01
5.15B-04 1.00B-03 1.00B-03
3.28B-06 B.49B-06 8.49B-06
3.458-09 1.19B-08 1.19E-08

basis = single reactor assembly
7.14d 9.54 9.5 &
7.17B-10 2.47B-09 2.47B-09%
2.43e-13 1.11p-12 1.11E-12
1.79e-12 8.35B-12 §.36E-12
3.70E+03 3.70B«03 3.70B+03

nuclide concentrations, grams

basis =single reactor assembly
977.0d 1302.7 d 1628.4 d 19%54.1d
1.99B-06 1.99E-06 1.95E-06 1.99E-06
1.26B-05 1.27E-05 1.27B-05 1.28E-05
8.50B-01 8.55E-01 8.57B-01 8.58E-01

nuclide concentrations, grams

basis =single reactor assembly
977.0d 1302.7d 1628.4 4 1954.1 4
1.88e-01 1.91B-01 1.93B-01 1.958-01
1.97B+04 1.978+04 1.97E+04 1.97B+04

nuclide concentrations, grams

basis ssingle reactor assembly
$77.0 4 1302.7 d 1628.4 4 1954.1 &

1.61E-03 1.72B-03 1.82E-03 1.92E-03
1.358+02 1.36B+02 1.37E+02 1.38E+02
4.31E+03 4.31B+03 4.31E+03 4.31E+03
3.52B+03 3.52B+03 3.52B+03 3.52E+03
8.35E+05 8.358+05 B8.358+05 8.35E+05
3.22E+02 3.22E+02 3.22E+02 3.23E+02
1.54E-04 1.24E-04 1.00B-04 8.11E-0%
1.51B+02 1.50B+02 1.49E+02 1.48BR+02
1.51B+02 1.50E+02 1.49E+02 1.48E+02
3.42B+03 3.42B+03 3.42B+03 3.42E+03
2.06B+03 2.06B+03 2.06B+03 2.06E+03
7.07B+02 6.77B+02 6.4BE+02 6.21B+02
4.92E+02 4.92B+02 4.92B+02 4.92B+02
1.878+02 2.16B+02 2.44E+02 2.71B+02
1.54B+00 1.53B+00 1.53E+00 1.52E+00
9.33E+01 9.33B+01 9.33E+01 9.33E+01
8.50E+05 B8.50B+05 8.50B+05 8.50B+05

element concentrations, grams
nuclide concentrations, grams
basis =gingle reactor assembly
977.0 4 1302.7 d 1628.4 d 1954.1 d
6.8B7E+02 6.87E+02 6.87B+02 6.878+02
7.24E+02 7.24B+02 7.24E+02 7.24E+02
nuclide concentrations, grams
basis =pingle reactor assembly
977.0 4 1302.7 4 1628.4 d 1954.1 4
6.978+02 6.97B+02 6.97B+02 6.97B+02
4.12B+02 d.12B+02 4.12B+02 4.12E+02
8.08B+01 8.08B+01 B.0BE+01 B8.08B+01
nuclide concentrations, grams
basis =single reactor assembly
977.0 @ 1302.7 4 1628.4 4 1954.1d

6.42B+02 6.42B+02 6.42B+02 6.42B+02
6.07E+02 6.07B+02 6.07B+02 6.07E+02
2.05E+02 2.14B+02 2.22B+02 2.28B+02
1.30B+00 1.30B+00 1.30B+00 1.30E+00
2.40E+02 2.40E+02 2.40B+02 2.40B+02
8.31E+00 8.26E+00 8.20E+00 B8.14B+00
1.94E-01 2.51E-01 3.07E-01 3.63E-01
1.23B+02 1.23E+02 1.23E+02 1.23B+02
1.058+02 1.05B+02 1.05E+02 1.05B+02

nuclide concentrations, grams

basis =single reactor assembly
977.0 d 1302.7 & 1628.4 4 1954.1 d
1.60B+00 2.00B+00 2.34E+D0 2.64E+00
3.07B+04 3.07B+04 3.07E+04 3.07B+04

0o
v,
[~}

v

Wi
oo
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2974bplus100deg.sum
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. Welcome to SCALE-4.3.
..
. .
'Q"lll.'.lllll..‘.Q'OQQQQ..'."".""l’""t...'..'0'."'.""".Q.."."""'

primary module access and input record ( scale driver - 95/03/29 - 09:06:37 )
- module sas2h will be called

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

increase fuel tenmperature 100 X
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
end

kr-83 1 0 1-20 940
kr-85 1 0 1-20 940 end
y-89 10 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 1-20 540 end
xe-131 1 0 1-20 540 end
xe-132 1 0 1-20 940 end
xe-135 1 0 1-20 940 end
xe-136 1 ¢ 1-20 940 end
cs-134 1 0 1-20 940 end
¢s-135 1 0 1-20 940 end
cs-137 1 § 1-20 940 end
ba-136 1 0 1-20 940 end
1a-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 1-20 540 .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 1-20 540 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 i
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
21620 end

zire2

h2o 3 den=0.240 1 557 end
n 4 0 5-5 557 end

- arbm-zircd 6.56 5 0 0 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40
40000 98.18 5 1.0 557 end

uo2 6 den=10.32 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 0.034 540 end

h2o 7 den=0.862 1 557 end

' fuel-pin-cell geomefry:
squarepitch 1.87 1.21 1 3 1.43 2 1.242 0 end

. assembly and cycle parameters:

npin/assm=49 fuelnght=1719.74 ncycles=17 nlib/cycs=2
printlevel=5 inplevel=2 numztotal=8

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=19 downa8g end

power=10.431 burn=130 down=17 end

power=13.097 burn=4dl down=10 end

power=10.221 burn=226 down=35 end

power=11.235 burn=39% down=7 end

power=12.749 burn=22 down=12 end

power=11.965 burn=108 down=19 end

powers=12.398 burn=114 down=59 end

power=10.157 burn=7% down=8 end

power=11.235 burn=64  downs5 end

power=9.444 burn=150 down=31 end

power=3.503 burn=164 down=73%% end

power=5.866 burn=160 down=9 end

power=6.083 burn=148 down=48 end
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power=5.606 burnz96 down=61 end
power=5.901 burn=129 down=5 end
power=5.238 burn=57 down=1954.0% end

1 88335553588 aaaaaaaaa 88888553585 22222222222 hh hh
5SSSS3553SS38 aaaaaaaaaaa S588558555558 2222222222222 hh hh
ss 88 aa az 58 [ 1] 22 22 hh hh
55 aa aa 58 22 hh hh
.13 aa aa =8 22 hh hh
BES8S5555S55 aaaaaaaaaaaaa 585835595588 22 hhhhhhhhhhhhh
BB55885555588 aaaaaaaaaaaaa 235353885858 22 hhhhhhhhhhhhh
55 aa aa s 22 hh hh
ss aa aa 85 22 hh hh
L] 58 aa aa ss s 22 hh hh
5553555588888 aa aa 2222222222222 hh hh
5ES5S555S5S5S88E aa aa L£Lid rrYYYYYYs hh hh
0
nn nn  iididdiiididd eccecceccee hh hh 00000000000 11 .
nnn nan iiiddiddiddid ceccececcecceece . hh . hh  oooooococooooo 11
nnnn nn ii ce ecc  hh hh oo o0 11
nn nn nn ii cc hh hh oo oo 11
nn nn nn ii cc hh hh oo oo 11
nn nn nn ii cc hhhhhhhhhhhhh oo oo 11
nn nn ™ ii ] hhhhhhhhhhhhh oo oo 11
nn nn nn ii ce hh hh o0 [-0-] 11
nn nn nn ii ce hh hh oo o0 11
nn nnnn ii ce cc hh hh oo 00 11
nn nnn  iiididiididd ccceccccccece . hh hh 0000000000000 1111111111111
nn nn iiiidiiiiiid ceececccocoee hh hh 00000000000 1111111111111
0
0000000 88888888888 77 11 5555555555555 N 99999999599 77777771717117717
000000000 8889888888888 124 111 5555555555555 /7 9999999999999 7777777771717
00 00 88 88 124 1111 55 144 99 99 77 77
00 00 88 a8 I 11 55 /7 99 99 ”
00 00 88 88 /" 11 5 144 - "
00 00 888888888388 7/ 11 555555555555 74 9999959999999 7
00 00 88888888888 7/ 11 5555555555555 77 993995999999 L
00 00 88 88 124 11 55 77 99 77
00 00 88 88 1/ 11 55 77 99 77
00 00 88 88 7/ 11 55 55 /17 99 77
000000000 B88B8BABBRABESES 17 11111111 5555555555555 1 9999995999999 77
0000000 88888888888 /7 : 11111111 55555555555 /7 999999593399 77
o :
0000000 0000000 22232222222 88888888888 0000000 44
000000000 000000000 2222222222222 8888888888888 000000000 444
[e14) 00 00 00 IR 22 22 88 88 00 00 4444
00 00 00 00 22 88 88 00 00 44 44
00 00 00 - 00 LR 22 88 88 HE 00 00 4 44
00 00 00 00 22 B8EB8BBBRASSE a0 o]0} 44 44
00 00 00 00 22 88888888888 00 00 44 44
00 00 00 00 22 88 88 LS 00 0o 4444444448442
00 00 a0 00 22 88 &8 00 00 4444444444844
00 00 00 00 22 88 88 HE 00 00 44
000000000 000000000 2222222222222 8888888888888 000000000 44
0000000 0000000 2222222222222 88888888888 0000000 44
1
0 $88S5885588 ceeeeecceee aaaaaaaaa 11 =ecceccceecee
ccccecceaceee aaaaaaaaaaa 1 eececesececeee
== ss cc ¢c aa aa 11 ee
BE cc aa aa 11 ee
$8 cc aa aa 11 ee
BSE5SSS5SSSSS cc aaaaaaaaaaaaa 11 eeeecceeee
BBEESSSBESSE  CC aaaaaaaaaaaaa 11 ecceeceeee
5§ cc aa aa 11 ee
ss cec aa aa 11 ee
ss 88 cc cc aa aa 11 ee
5555885555555 ceecceceececcee aa aa 1111111111111 seseecececcecee
58588858888 ceceecceceecee aa aa 1111111111111 eezacceccecen
i"l"""".."'t..l.t...'.t.ti.ti.t'.tlﬁ....'tﬁ'ﬁ'i.tﬁ‘d'.I'.t‘.'l.""t..t.'.
.'Q".Q."'Qll..0..lI.'..Q‘Q'.".'tt.'ttt.t'..it.'tt."iiaﬂ‘lQ.'.QQ‘Q""'QQ.'O.
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0 nuclide concentrations, grams
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Qoo
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ao

gd155
total

u23d
uz23s
u23é
u238
total

smld?7
sml49
sml50
sml51
sml52
eulS1
euls]
gdl55m
gdl155
totals

u233
u23d
u23s
u2lé
u23g
np237
pu23ié
puzisg
pu23s
pu239
pu240
puz24l
puz42

am241
am242m
am243
totals
-

sml50
sm152
eul53

gdl55
total

u233
u2id
u23s
u2lé
. u23is
np237
pu2le
pu23s
pu2lB
pu239
pu240
pu24l
puz242
am241
am242m
am243
total

mo 25
tc 99

ruldl
rhl03
aglos

ndl43
ndl45
smld?
smld9
sm150
sml51
eul5l
sml52
eul53

gdlss
total

initial 1E-18 4
4.39B+02 4.39B+402
1.97E+04 1.97B+04

initial 1E-18 @
2.29B+02 2.29E+02
2.58B+04 2.58E+04
1.15B+02 1.15B+02
8.55B+05 B.55E+05
8.81B+05 B.81E+05

initial
initial
charge 2.4 4d
charge 2.4 d
charge 2.4 4d
.00BE+00 5.16E-21
.00B+00 2.35E-12
.00E+00 1.15B-11
.00E+00 2.36B-10
.00B+00 2.49E-10
-00E+00 1.17E-12
.00E+00 3.17E-08
.00B+00 3.51E-12
2.83E+00 2.83E+00
6.95E+03 6.95E+03
charge 2.44d
.00B+00 1.24B-08
9.798-01 9.79E-01
1.10B+02 1.10B+02
4.85B-01 5.06E-01
3.59B+03 3.59B+03
.00E+00 4.61B-05
.00E+00 1.49BE-14
.00E+00 2.0SE-09
.00E+00 2.0SE-09
-00E+00 1.65E-02
.00B+00 1.83E-05
.00E+00 2.95E-08
.00BE+00 5.62E-12
charge 2.4 4
-00E+00 2.24E-12
.00E+00 1.59E-16
.0DE+00 7.26E-16
3.70E+03 3.70B+03
decay
1697

initial 325.7 4
1.49B-06 1.49BE-06
1.32E-05 1.33B-05
6.67E-01 7.23E-01

initial 325.7 &
3.55E-01 3.58E-01
1.97E+04 1.957E+04

initial 325.7 4
1.40E-03 1.46E-03
1.68B+02 1.68E+02
1.26E+04 1.26E+04
2.51E+03 2.51E+03
8.43E+05 8.43E+05
1.83E+02 1.85E+02
9.51E-05 7.70E-0S
4.87E+01 S.23E+01
4.87E+01 S5.23E+01
4.35E+03 4.36E+03
1.21E+03 1.21E+03
5.14B+02 4.52E+02
1.05B+02 1.05E+02
7.798+01 9.94E+01
1.50B+00 1.50E+00
1.47E+01 1.47E+01
8.65B+05 8.65E+05

initial 325.7 4
3.65E+02 3.81E+02
3.998+02 3.99B+02

initial 325.7 4
3.68E+02 3.68B+02
2.37E+02 2.44EB+02
3.48E+01 3.49E+01

initial 325.7 d
4.58B+02 4.62E+02
3.46E+02 3.46E+02
1.05B+02 1.18B+02
1.598+00 1.74E+00
1.23B+02 1.23E+0D2
1.01B+01 1.01E+01
B.60B-02 1.56E-01
6.48E+01 6.48E+01
4 4

-502+01 .51E+01

initial 325.7 4
8.11B-02 2.88E-01
1.62E+04 1.62E+04

2.4
2.4
4.8 4
4.84

4.8d
.01E-22
.46E-12
.31e-11
.69E-10
.00E-10
.34E-12
.26E-07
.50E-12
.82B+00
.958+03

4.8d
.47E-08
.78E-01
.10E+02
.26B~01
S59B+03
.71E-04
.75B-13
.67E-08
.67E-08
.45E-02
S8E-0S
73E-07
.02e-10

4.8 d
.08e-11
70B-15
.66E-14
.70B+03

ANWHNUENAN
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651.4 4
1.49E-06
1.33E-05
7.45E-01

651.4 4
3.60E-01
1.97E+04

51.4 4
.52E-03
.68E+02
.26B+04
.51B+03
.43E+05
.B5E+02
.22B-05
.29E+01
.28E+01
.36E+03
.21E+03
.72E+02
.05E+02
.20B+02
.49E+00
.478+01
.65B+05

00 1 14 b4 e bt €h UV UV OV 0D RE 1 R Oy

651.4 4
3.81E+02
3.99B+02

651.4 4
1.68E+02
2.44B+02
3.49B+01

651.4 d
4.62B+02
3.46B+02
1.27B+02
1.74E+00
1.23E+02
1.00B+01
2.35e-01
6.48E+01
4.51B+01

€51.44d
4.70E-01
1.62B+04

basis =single reactor assembly

nuclide concentrations, grams
basis =single reactor assembly

basis =
d 4.8 4 7.14d
d 4.8 4 7.1d
sis = single reactor assembly
7.14d 9.5 4 9.5 4

ba;is = single reactor assembly
7.14d g.54d 9.5 4a
basis = single reactor assembly

7.14d 9.5d 3.5d
4.43B-22 7.78E-22 17.78B-22
6.34E-12 8.03E-12 8.03B-12
3.50B-11 4.71BE-11 4.71E-11
6.99e-10 9.25E-10 9.25B-10
7.53E-10 1.01E-09 1.01E-09
3.50E-12 d4.66E-12 4.66E-12
2.83E-07 5.01E-07 5.01R-07
3.45B-12 3.48B-12 3.48E-27
2.812+00 2.8B1B+00 2.81E+00
6.95E+03 6.95B+03 6.95E+03
bagis = mingle reactor assembly

7.14d 9.5d 9.5d
3.71E-08 4.94B-08 4{.94B-08
9.786-01 9.78E-01 9.782-01
1.10B+02 1.09B+02 1.09B+02
5.46E-01 5.66B-01 5.66E-01
3.59E+03 3.59E+03 3.59E+03
3.59E-04 5.97E-04 5.97B-04
6.81E-13 1.71B-12 1.71iR-12
1.13B-07 3.03E-07 3.03B-07
1.138-07 3.03E-07 3.03E-07
1.03B-01 1.57B-01 1.57B-01
2.13E-04 4.05B-04 4.05E-04
1.01E-06 2.55B-06 2.55B-06
5.64E-10 1.90B-09 1.50B-0%
basis = single reactor assembly

7.1 9.5d 9.5d

2.25E-10 7.588-10 7.59E-10
4.69B-14 2.10BE-13 2.10B-13
2.25g-13 1.03E-12 1.03E-12
3.702+03 3.70B+03 3.70B+03

data, including gamma and total energy, are from endf/b-vi
total number of nuclides in library

nuclide concentrations, grams
basis =single reactor assembly
977.0 4 1302.74d 1628.4 4 1954 1a
1.49B-06 1.49B-06 1.49B-06 1.49B-06
1.34E-05 1.34B-05 1.34E-05 1.35B-05
7.54E-01 7.57B-01 7.59E-01 7.59B-01
nuclide concentrations, grams
basis =gingle reactor assembly
977.0 4 1302.7 4 1628.4 d 1954.1 d
3.61B-01 3.63E-01 3.64E-01 3.65E-01
1.97B+04 1.97B+04 1.97B+04 1.9572+04
nuclide concentrations, grams
basis =single reactor assembly
977.0 4 1302.7 d 1628.4 4 1954.1 4

1.58E-03 1.64E-03 1.69B-03 1.75B-03
1.69E+02 1.69E+02 1.69£+02 1.70B+02
1.26E+04 1.26B+04 1.26B+04 1.26B+04
2.51E+03 2.S51E+03 2.51E+03 2.51E+03
8.43B+05 8.43E+05 8.43B+05 B8.43B+05
1.B5E+02 1.85B+02 1.85E+02 1.86EB+02
5.03B-05 4.06E-05 1.28B-05 2.65E-05
5.27E+01 5.24B+01 5.21E+01 5.17E+01
5.27B+01 5.24E+01 5.21B+01 5.17B+01
4.36E+03 4.36B+03 4.36E+03 4.36E+03
1.21B+03 1.21E+03 1.21B+03 1.21E+03
4.52E+02 4.33B+02 4.15B+02 3.97B+02
1.05E+02 1.05B+02 1.05B+02 1,058+02
1.40E+02 1.59E+02 1.77B+02 1.94B+02
1.48B+00 1.48E+00 1.47E+00 1.47B+00
1.47B+01 1 .47B+01 1.47B+01 1.47B+01
8_6SE+05 8.65E+05 8.65E+05 B.65B+05

element concentrations, grams
nuclide concentrations, grams
basis =gingle reactor assembly
877.0 4 1302.7 4 1628.4 4 1954 1d
3.81B+02 3.81B+02 3.81E+02 3.81E+02
3.998+02 3.99B+02 3.99B+02 3.99EB+02
nuclide concentrations, grams
basis =single reactor assembly
977.0 4 1302.7 4 1628.4 d 1954 1d
3.68E+02 3.68EB+02 3.68B+02 3.6BB+02
2.44E+02 2.44B+02 2 44E+02 2.44B+02
3.439E+01 3.49B+01 3.49B+01 3 .49B+01
nuclide concentrations, grams
basis =single reactor assembly
977.0 4 1302.7 4 1628.4 d 1954.1 4

4.62B+02 4.62B+02 d.62E+02 4.62E+02
3.46B+02 3 .46E+02 3.46E+02 3.46E+02
1.35B+02 1.41E+02 1.46B+02 1.50E+02
1.74E+00 1.74E+00 1.74B+00 1.74B+00
1.23E+02 1.23B+02 1.23B+02 1.23B+02
9.97E+00 9.90B+00 9.83B+00 9.77E+00
2.94E-01 3.62E-01 4.30B-01 4.97B-01
6.49E+01 6.49B+01 6.49E+01 6.49B+01
4.51E+01 4.51E+01 4.518+01 4.51B+01

nuclide concentrations, grams

basis ssingle reactor assembly
977.0 4 1302.7 4 1628.4 d 195( 1d
6.298-01 7.68BE-01 B8.90E-01 $.97E-01
1.62E+04 1.62B+0d 1.62B+04 1.62E+04
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2974bplus50den.sum
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SCALE4.3 Bulletin Board

e

* Welcome to SCALE-4.3.
.

nn.nn""Q"""Q".Q"".'Q"QQ'..Q'Q"'..'.'|.""....'.tt.t'tt"t'l'i.'.'...
primary module access and input record { scale driver - 95/03/29 - 09:06:37 )

- module sas2h will be called
Cooper BWR Sample ADD2974-B, Height 55.723 com from top, Aug 97

' increase moderator density by 50%

v mixtures of fuel-pin-uni;-cell:

d4group latticecell

uo2 1 den=10.32 1 3

.026 92235 2.93 92236 0.013 92238 97.031 end

92234 0
kr-83 0 1-20 840 end
kr-85 0 1-20 840 end
y-8% 10 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 B840 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
th-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-103 1 0 1-20 840 end
8b-124 1 0 1-20 840 end
xe-131 1 0 1-20 840 end
xe-132 1 0 1-20 B40 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
¢s8-135 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 N
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 B40 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 ¢ 1-20 840 end

21620 end

zirc2

h20 3 den=0.36 1 557 end

n 4 0 5-5 557 end
arbm-zired 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 1 557 end

' fuel-pin-cell geometry:

squarepitch 1.87 1.211 3 1.43 2 1.242 0 end

M assembly and cycle parameters:

npin/assm=49 fuelnght=1719.74 ncycles=17 nlib/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=8.763 burn=19 down=§ end

power=10.431 burn=130 down=17 end

power=13,097 burn=41 down=10 end

power=10.221 burn=226 down=35 end

power=11.235 burn=39% down=7 end

power=12.749 burns22 down=12 end

power=11.965 burn=108 down=19 end

power=12.398 burn=114 down=59 end

power=10.157 burn=79% downs=8 end

power=11.235 burn=64 downa=5 end

power=9.444 burn=150 down=31 end

power=3.503 burn=164 downx79%3 end

power=5.866 burn=160 down=9
power=6.083 burn=148 down=48 end

S
2
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Attachment II: BBA000000-01717-0200-00145

power=5.606 burn=96 down=61 end
power=5.901 burn=129 down=S end
powers=5.238 burn=57 down=1954._09 end
1 5855555SSS8 aaaaaaaaa B5BSESSSEES 22222222222
SSS8S5SS5S588 aanaaaaaaaaa 8558388388888 2222222222222
55 85 aa aa 83 5 22 22
5 aa aa ss 22
55 aa aa 58 22
555555585585 aaaaaaaaaaaaa 8S88885S3E8S 22
BBSSS535555%8 aaaaaaaaaaaaa 5852583588533 22
BE aa aa 88 22
BB aa aa (1] 22
1] BB aa aa 25 f L] 22
5555555566568  aa aa 2222222
B3555338558 aa aa 2222222222222
0
nn nn  ilfiiidididid ccccceceeee hh hh
nann nn  {iiiidiididd ceceecceccecee hh hh
nnnn nn ii cc ¢ hh hh
nn nn nn ii cc hh hh
nn nn nn ii cc hh hh
nn m nn ii ce hhhhhhhhhhhhh
m nn  nn ii cc hhhhhhhhhhhhh
nn nn  nn i3 cc hh hh
nn nn nn ii cec hh hh
nn nnnn ii ce cc  hh hh
nn nnn iidjidiiiddd ccecececceccecee hh hh
n nn iiiiididdiidi cececeecceec hh hh
o]
0000000 88888888888 17 11
000000000 8588888888888 /7 111
00 00 88 88 /" 1111
00 00 88 88 7 11
00 00 88 8 /7 11
00 00 88888888888 144 11
00 00 888888888388 124 11
00 00 88 88 /7 11
00 Y] 88 88 1/ 11
1] 00 88 88 /17 11
000000000 BB8B8888888888 /7 11111111
0000000 88888888888 17 11111111
0
0000000 11 11
000000000 111 111
0 00 1111 1111
00 00 11 11
00 00 11 11
00 00 11 11
00 00 11 11
Q0 00 11 11
00 00 11 11
00 00 11 11
000000000 111113111 11111111
0000000 11111111 11111111
1
0 BES5E8SE88S cececececcecec
B555855555885  cccocococeccecee
ss B8 T cc
S8 cc
ss cc
s35558888888 cc
sssssssSSssss oC
ss cc
88 cc
L1 s8 cc cc
SSSBESSSS68S8  CCCCCCCCCCCCC
ceccecececce

1
o
0' increase moderator density by 50%
0 R
0

REV 00

hh hh
hh hh
hh hh
hh hh
hh hh
hhhhhhhhhhhhh
hhhhhhhhhhhhh
hh hh
hh hh
hh hh
hh hh
hh hh
00000000000
0000000000000
00 o0
00 00
oo o0
o0 )
o0 00
o0 00
o0 00
©0 o0
0003000000000
00000000000
5555555555555
5555555555555
55
55
55 .
555555555555
5555555555555
55
55
55 55
5555555555555
55555555555
44
444
4444
44 44
4 U
4 4
44 44
444444443442
4444444439444
44
44
44
a3aaaaaaa
aaaaaaaaaaa
aa aa
aa aa
aa aa
aaaaaaaaaaaaa
Aaanaaasaaaaa
aa aa
aa aa
aa aa
aa aa
aa aa

1111111111111
1111111111111

124

1111111111111
1111111111111
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99999999955
9999559999999
9 99

99 99

.99 99
9999995999999

99935999999%

95

99

99

9999999999999
999999553999

11111111
11111111

seeccecatesee
eceecececeseee
es

ee

ee

eezzseeee
egeeeeees

ee

ee

ee
ceceeeecesese
eceessceeeeee
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program verification information

code system:

scale version:

4.3

e
trann
s
srenn
sanee

taen

R R R ey S Y R L L L T L T ey

anees
teenn
Tanae
rewen
aeman
e
snees
B
senen
srnne
rrene
rrrew
eess
TS
aven
renan
e
ernan

program:
creation date:

library:

this is not a

jobname :
date of execution:

time of execution:

sas2

03/07/97

nichol
08/15/97
01:14:19

/opt/neut/Scaled .3 /bin

scale configuration controlled code

remes
cranw
sennn

L2222

LA e L L Oy R R L T .
A A Y N R Ty
AR L L L R L R A

nuclide concentrations, grams

777777171717777
777717171717
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99999999999
9893999399999
99 99

95 99

35 99
9999999993999
999999993999
88
89

99
9959999999999
99999999999%



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

gdl155
total

u234
u235
u236
u23sg
total

QQaQ

smld7
smld9
sml150
sml51
sml52
eul51
eul5]
gd155m
gd155
totals

uz23i3
uz2id
u235
u23ié
u23g
np237
pu23é
pu2ls
pu238
puz2l9
puzdo
pu2dl
puzdz

am241
am242m
am243
totals
»

=X-]

sm1l50
sml52
euls3

gd155
total

u233
u23d
u23s
u2l6
u238B
np237
pu23s
pu23s
puz3s
puz239
pu240
pu24l
pu242
am241
am242m
amz43
total

[=R-]

mo 95
tc 99

rulQl
rhl01
aglog

ndl43
ndl45
sml47
smld9
sml150
sml51
eul51
sml52
eul53

gd155
total

00 12 1~ 0 2 L) B e D OO N B

initial 1p-18 @
4.39E+02 4.39E4+02
1.397E+04 1.97B+04

initial 1B-18 4

2.29B+02 2.29E+02
2.58B+04 2 S58E+04
1.15B+02 1.15B+02
8.55E+05 B8.55E+05
8.81E+05 B8.81E«05
initial
initial
charge 2.4 4d
charge 2.4 4
charge 2.44d
.00B+00 4.22B-23
.00E+00 2.09E-12
.00B+00 1.03B-11
.00E+00 2.11B-10
.00B+00 2.22B-10
.00E+00 1.06B-12
.00B+00 2.76E-08
.00B+00 2.92E-12
2.83B+00 2.83E+00
6.95B+03 6.95BE+03
charge 2.44d
.00E+00 1.14E-08
9.79E-01 9.79B-01
1.10E+02 1.10B+02
4.85E-01 5.05E-01
3.59B+03 3.59E+03
.00E+00 4.20E-05
.00E+00 1.25E-14
.00E+00 1.74E-09
.Q0B+00 1.74E-09
.00B+00 1.52E-02
.00E+00 1.55B-05
.00E+00 2.22B-08
.00E+00 4.22BE-12
charge 2.4 4d
.00E+00 1.68E-12
.00E+00 1.13E-16
.00BE+00 4.B1lE-16
3.70B+03 3.70E+03

_decay data, including gamma and total energy, are from endf/b-vi
total number of nuclides in library

1697

initial 325.7 4
1.34E-06 1.34E-06
1.22e-05 1.23E-05
6.06E-01 6.58E-01

initial 325.7 4
3.00E-01 3.02E-01
1.97E+04 1.97E+04

initial 325.7 4
.30BE-03 1.35E-03
T0E+02 1.71E+02
.22B+04 1.22B+04
51E+03 2.51BE+03
44E+05 8.44B+0S
.6TE+02 1.68E+02
.92E-05 6.41E-05
.24B+01 4.57E+01
.24E+01 4.57BE+01
.92B+03 3.93E+01
.16B+03 1.16E+03
.71E+02 4.52B+02
.03B+02 1.03E+02
.07E+01 9.05E+01
.28E+00 1.28E+00
.27B+01 1.27E+01
.65E+05 8.65B+05

initial 325.7 4
3.68E+02 3.84E+02
4.02E+02 4.02E+02

initial 325.7 4
3.69E+02 3.69E+02
2.36B+02 2.43E+02
3.37E+01 3.37E+01

initial 325.7 d
4.57B+02 4.61E+02
3.49E+02 3.49E+02
1.09E+02 1.21E+02
1.398+00 1.54E+00
1.22E+02 1.22E+02
9.04E+00 9.01B+00
7.51E-02 1.37E-01
6.62B+01 6.62E+01
4. 4

J9E+01 .40E+01

0

initial 325.7 4
6.67B-02 2.69E-01
1.62B+04 1.62B+04

basis =single reactor assembly

nuclide concentrations, grams
basis =single reactor assembly

basis =
2.44d 4.8 4d 7.14d
2.4 4.8 a 7.1d
basis = single reactor assembly
4.8d 7.14 9.5 .5d
basis = single reactor assembly
4.8d 7.14d 9.5d 8.5a
basis = single reactor assembly
4.8 d 7.14d 9.5d 9.5d
1.64B-22 3.61B-22 6.32B-22 6.32B-22
3.94BE-12 5.59B-12 7.06B-12 7.06E-12
2.08B-11 3.15B-11 4.24B-11 (.24E-11
4.20B-10 6.25B-10 B8.28E-10 8.28E-10
4.468-10 6.728-10 B.99E-10 8.99B-10
2.13B-12 3.18B-12 4.24B-12 4.24B-12
1.10B-07 2.47B-07 4.37B-07 4.37E-07
2.918-12 2.90B-12 2.8%E-12 2.83E-27
2.82E+00 2.81E+00 2.81B+00 2.81B+00
6.95B+03 6.95B+03 6.95B+03 6.95E+03
basis = mingle reactor assembly
4.8 4a 7.14 8.5d 9.54d
2.28E-08 3.41E-08 4.54E-08 4.54E-08
9.78E-01 9.78B-01 9.78E-01 $.78B-01
1.10B+402 1.10B+02 1.09B+02 1.0%9E+02
5.25B-01 S5.45B-01 5.64B-01 5.648-01
3.59B+03 3.59B+03 3.59B+03 3.59B+03
1.56E-04 3.27B-04 5.43B-04 5.43E-04
1.46E-13 5.698-13 1.43B-12 1.43B-12
2.26E-08 9.55E-08 2.56B-07 2.56E-07
2.26E-08 9.55E-08 2.56B-07 2.56B-07
5.04E-02 9.52E-02 1.45E-01 1.45B-01
7.41B-05 1.86E-04 3.57E-04 3.57E-04
2.09B-07 7.84E-07 2.00B-06 2.00B-06
7.82B-11 4.37E-10 1.49E-09 1.49B-09
basis = single reactor assembly
4.8 4 7.14 9.5 d 9.5 d
3.11E-11 1.74B-10 5.90E-10 5.90B-10
4.12E-15 3.43B-14 1.55B-13 1.55B-13
1.79B-14 1.53E-13 7.07B-13 7.07B-13
3.70E+03 3.70B+03 3.70B+03 3.70E+03

651.4 4
1.34E-06
1.23e-05
6.78E-01

651.4 d
3.04E-01
1.97B+04

51.4 4
.41B-03
LT1E+02
L22E+04
.51E+03

.27BE+01

6

1

1

1

2

8

1

S.
4.63E+01
4

3

1

4

1

1

1

1
8.65E+05

651.4 d
3.85E+02
4.02E+02

€51.4 @
3.69B+02
2.43B+02
3.37E+01

51.4 4
.61E+02
-49E+02
.31E+02
.54B+00
.22B+02
.95E+00
.99e-01
.62B+01
40E+01

B0V D e L i Oy

651.4 4
4.46B-01
1.62B+04

nuclide concentrations, grams

basis =single reactor assembly
977.0d 1302.7 4 1628.4 d 1954.1 4
1.34B-06 1.34E-06 1.34E-06 1.34B-06
1.238-05 1.24E-05 1.24E-05 1.24E-05
6.86E-01 6.89E-01 6.908-01 6.90B-01

nuclide concentrations, grams

basis =single reactor assembly
977.0 4 1302.7 4 1628.4 4 1954.1 4
3.06B-01 3.07E-01 3.08E-01 3.09B-01
1.97B+04 1.97B+04 1.97E+04 1.97B+04

nuclide concentrations, grams

basis =single reactor assembly
977.0d 1302.7 d 1628.4 4 1954.1 &

1.46E-03 1.51B-03 1.57B-03 1.62E-03
1.71B+02 1.72E+02 1.72E+02 1.72E+02
1.22B+04 1.22P+04 1.22E+04 1.22B+04
2.51B+03 2.51E+03 2.51E+03 2.51E+03
8.44B+05 B.44E+05 B8.44B+05 B8.44B+05
1.69B+02 1.69B+02 1.69E+02 1.69R+02
4.19E-05 3.382-05 2.73B-05 2.21B-05
4.62B+01 4.59B+01 4.56B+01 4.53BE+01
4.62E+01 4&.59E+01 4.56B+01 4.53B+01
3.93E+03 3.93E+03 3.93E+03 3.83B+03
1.16E+03 1.16B+03 1.16E+03 1.168+03
4.14B+02 3.97B+02 3.80B+02 3.64E+02
1.03E+02 1.03E+02 1.03E+02 1.03EB+02
1.278+02 1.45B+02 1.61E+02 1.77E+02
1.27E+00 1.26E+00 1.26E+00 1.25B+00
1.27E+01 1.27B+01 1.27E+01 1.27E+01
8.65E+05 B.65BE+05 B8.65E+05 8.65E+05

element concentrations, grams

nuclide concentrations, grams

basis ssingle reactor assembly
977.0d 1302.7d 1628.4 4 1954.1 4
3.858+02 3.85B+02 3.85B+02 3.85E+02
4.02B+02 4.02B+02 4.02B+02 4.02B+02

nuclide concentrations, grams

basis =zingle reactor assembly
977.0 4 1302.7 d 1628.4 d 1954.1 4
J3.69E+02 3J.69E+02 3I.69E+02 3.69E+02
2.43B+02 2.43B+02 2.43B+02 2.43E+02
3.378+01 3.37B+01 3.37B+01 3.37E+01

nuclide concentrations, grams

basis =single reactor assembly
977.0d 1302.7 4 1628.4 4 1954.1 d

4.61B+02 4.61B+02 4.61B+02 {.61E+02
3.49B+02 3 .45B+02 3 .49B+02 3.498+02
1.358+02 1.45B+02 1.S0B+02 1.54E+02
1.54E+00 1.54BE+00 1.54E+00 1.5dB+00
1.22E+02 1.22B+02 1.22E+02 1.22B+02
B.89E+00 8.83B+00 8.77E+00 8.71E+00
2.60B-01 3.21E-01 3.81E-01 4.41E-01
6.62B+01 6.62B+01 6.62E+01 6.62E+01
4.40B+01 4.40B+01 4.40E+01 4.40E+01

nuclide concentrations, grams

basis =single reactor assembly
977.0d 1302.7d 1628.4 4 1954.1 &
6.01E-01 7.372-01 B8.57B-01 9.61E-01
1.62E«04 1.62B+04 1.62B+04 1.62B+04

w0
wun

%%

w

wvwn
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