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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 futurc
depletion calculations using SAS2H in which no measurements are avaxlablc

2. Quality Assurance

The Quality Assurance (QA) program applies to this analysis. The work teported 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
Reqmrements and Description (Reference 5.3) requirements. As specified in NLP-3-18, this actmty
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.
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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 Mihama
pressurized water reactor (PWR), 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 5.5).
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4. Design Inputs

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

4.1  Design Parameters

The molar masses of selected elements are obtained from Reference 5.4 and 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 ehriched 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,
6.02 x 10? atoms per mole. (Reference 5.4)

General spent fuel characteristics for each pellet sample are presented in Table 4-1 and include the

initial 2U enrichment, final burnup and the cooling time (Section 2.1.2, Reference 5.5). The initial

enrichment ranges from 3.203 to 3.210 wt% U and the bumup ranges from 6.92 to 34.32

GWdJI/MTU. Measurements of isotopic concentrations are back calculated to a reference cooling
_time of 1825 days for all samples.

Assembly design parameters are presented in Table 4-2 (Section 2.1.2, Reference 5.5). The samples
come from a Westinghouse 15 x 15 assembly with one instrument tube and 20 guide tube posxuons,
which were empty during operation. A cross section of a Westinghouse 15 x 15 assembly is
presented in Figure 4-1 (Section 2.1.2, Reference 5.5). Initial enrichment of 2*U, *3U and U are
given in Table 4-3 for the three different types of assemblies (Section 2.1.2, Reference 5.5).

One assembly was irradiated for one cycle, another for two cycles and the third for three cycles. The
operating parameters in Table 4-4 include the uptime and downtime, cumulative burnups, specific
powers, and average cycle boron concentrations (Section 2.1.2, Reference 5.5). The cycle boron
concentrations were assumed to be to 450 ppm, since detailed information was not available. The
average temperatures of the fuel, and moderator are presented in Table 4-5. The moderator
temperature was determined by assuming a cosine fit based on axial height, and inlet and outlet
temperatures. The moderator density is obtained from Appendix A of Reference 5.5. The fuel
temperatures were not known, therefore, the temperature for Turkey Point Unit 3 assemblies are
used, which is also a Westinghouse 15 x 15 design with similar specific powers (Table 3. 8
Reference 5.6).

The composition of the cladding, Zircaloy-4, is presented in Table 4-6, and has a density of 6.56
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g/cm’ (Reference 5.7). A list of trace elements in the fuel used in updating cross sections during the
depletion analysis is presented in Table 4-7 and developed with consideration of elements used in
(Table 1, Reference 5.8). A generic set of light element weights for PWRs that is typically used in
depletion analyses is included in Table 4-8 (Table 17, Reference 5.9). Variations in light element
masses per unit fuel in different PWRs are small when compared to this generic set (p. 2-2,
Reference 5.9). This data is provided in units of kg/MTUO, or kg/MTU dcpcndmg on the units

required in the analysis.

Measured isotopic concentrations are presented in Table 4-9 and are given in g/MTU (Section 2.1.2,
Reference 5.5). The measurements were performed for nine samples from three assemblies at
different axial heights, with varying degrees of exposure.

Table 4-1. Spent Fuel Characteristic Parameters for Samples from Mihama 3PWR

Assembly Enrichment, ‘Burnup, GWd/MTU Cooling Time,
wt % 25U days
86b02 3.208 8.30 1825
86b03 3.208 6.92 1825
86g03 3.203 21.29 1825
86205 3.203 15.36 1825
8607 3.203 14.66 1825
87c03 3.210 29.50 1825
" 87c04 3.210 32.20 1825
87c07 3.210 33.71 1825
87¢08 3.210 34.32 1825

Reference 5.5
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Table 4-2. Assembly Design Parameters for Mihama 3 PWR
Parameter Data

Assembly General Data:
Designer Westinghouse
Lattice 15x 15
Number of Fuel Rods 204 -
Number of Guide Tubes 20
Number of Instrument Tubes 1
Assembly Pitch, em 21.50
Assembly Fuel, kg U 446

Fuel Rod Data:
Pellet Density, g/em’ 9.996
Rod Pitch, cm 1.430
Rod Outside Diameter (OD), cm 1.072
Rod Inside Diameter (ID), cm 0.948
Pellet Diameter, cm 0.929
Active Fuel Length, cm 365.76
Clad Material Zircaloy-4

Guide Tube Data:
Inner Diameter, cm 1.300
Outer Diameter, cm 1.387
Tube Material Zircaloy-4

Reference 5.5
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Figure 4-1. Cross Section of Mihama Assembly
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Table 4-3. Fuel Composition by Assembly for Mihama 3 PWR

Assembly 86b 86g 87c

MU wt % 0.0285 0.0285 0.0295

250 wt % 3.208 3203 3.210

U wt % 0.0208 0.0109 0.0327

B0 wt % 96.742 96.757 96.727

Reference 5.5
Table 44. Operating Data for Mihama 3 PWR
Sample CycleIl | CycleIlI-1 | CycleIII-2 ]| CycleIV-1 | Cycle IV-2
Identifier

Uptime, days 215 157 170 352 . 28

Downtime, days 388 9 176 0 1825

Cumulative Burnup, 86b02 8.30 - - - -

GWAMTU 86b03 6.92 - - - -
86g03 6.87 13.79 21.29 - .
86g05 4.94 995 15.36. - -
86g07 4.73 9.50 14.66 - -
87¢03 5.29 10.77 16.71 28.73 29.50
87c¢04 5.78 11,76 18.24 31.35 32.20
87¢07 6.05 12.31 19.10 32.82 33.71
87¢08 6.16 12.54 19.44 33.42 3432,

Specific Power, 86b02 38.61 - - - -

MWAMTU 86b03 32.20 - - - -
86g03 31.95 44.10 44.10 - -
86g05 22.99 31.87 31.87 - -
86g07 22.00 30.37 3037 . - -
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Table 4-4. Operating Data for Mihama 3 PWR

Sample | Cydell :| Cycle -1 | Cycle III-2 | Cycle IV-1 | Cycle IV-2
Identifter
87c03 24.61 34.92 34.92 34.15 27.47
87c04 26.87 38.12 38.12 3725 30.35
87¢07 28.13 39.91 39.91 38.99 3177
87c08 28.65 40.62 40.62 39.72 31.85
Boron Concentration, * all 450 450 450 450 450
ppm
Reference 5.5
Table 4-5. Operating Temperatures for Mihama 3 PWR
Sample ‘Fuel, K Cladding, K Moderator, K Moderator Density,
. ofom’

- 86b02 922 600 560 0.7518
86b03 922 634 594 0.6788
86g05 922 612 572 0.7298
86g03 922 625 585 0.6995

" 86g07 922 625 585 0.6995
87c03 922 600 560 0.7518
87c04 922 607 567 0.7390
87c07 922 601 561 '0.7510
87c08 922 626 586 0.6984

References 5.5 and 5.6




Waste Package Development Design Analysis

Title: SAS2H Analysis of Radiochemical Assay Samples From Mihama PWR Reactor
Document Identifier: BOO000000-01717-0200-00144 REV 00

Page 12 of 28

Table 4-6. Composition of Zircaloy-4

Material Weight Percent

(o3 | 0.12

Cr 0.10

Fe 0.20

Sn 1.40

Zr 98.18

Density = 6.56 g/cm®
Reference 5.7
Table 4-7. Nuclides Updated in SAS2H

BKr YKr ¥y %Sr %Mo RZs
MZr *Nb %5Zr ;’I‘c 'Ry 1®Rh
15R |y 16R 105p4 18p4 190 12451,
B1Xe B2xe ¥4Cs 135Xe B5Cs 13¢xXe
1Ba B1Cs %12 Wipr ¥3pr 1Nd
1%Ce “SNd INd “Pm “ISm “¥Pm
149Sm lSOSm lSlSm lSZSm lSJEu I“EU .
155Gd ISEy

Reference 5.8
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Table 4-8. Light Element Mass per Unit of Fuel for a Typiéal PWR

Element kg/MTU

o 135.0

Cr 59

Mn - 0.33

Fe 13.0

Co 0.075

Ni 9.9

Zr 221.0

Nb 0.71

Sn 3.6

Reference 5.9
Table 4-9. Measured Isotopic Concentrations (g/MTU)

Sample 86b02 86b03 86g03 86g05 86g07 87¢03 87¢04 87c¢07 87c08
Burnup, 8.30 6.92 21.29 15.36 14.66 29.50 32.20 337 54.32
GWI/MTU
iy 267 - - - . - 174 174 -
nsy - 23900 25200 14500 18500 18400 9790 9070 7890 8040
»y 1650 1460 3270 2650 2660 3830 4000 4180 4200
™y 962000 | 962000 | 952000 | 956000 | 957000 | 947000 | 944000 | 944000 | 942000
py 4.51 341 572 259 26.8 131 159 168 186
»py 3020 2830 5080 4650 4740 5300 5470 4970 5320
WPy 422 344 1450 1030 “1060 ﬁlOO 2270 2320 2430
Uipy 109 82.8 651 408 425 955 1060 983 1080
Mpy 9.49 6.04 176 739 751 408 490 534 ‘570

Reference 5.5
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4.2 Criterla

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 Enginecred 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.

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.

43 Assumptions

4.3.1 The fuel temperatures are assumed to be the same as for the Turkey Point Unit 3
temperatures from Table 3.8, Reference 5.6. This basis for this assumption is that the
relationship between power and temperature in Turkey Point and Mihama are similar. The
reason is that both reactors utilize the Westinghouse 15 x 15 assembly design arid the
samples for Mihama were irradiated at approximately the same specific power as those from
Turkey Point Unit 3 (Reference 5.6, Table 3.8). This assumption is used in Section 7.2.

4.3.2 The cycle average boron concentrations are assumed to be 450 ppm. The basis for this
assumption is that the value is an average of typical cycle average boron concentrations, and
was obtained from Reference 5.5. This assumption is used in Section 7.2.

44  Codes and Standards

There are no applicable codes or standards for this design analysis.



Waste Package Development

Design Analysis

Title: SAS2H Analysis of Radiochemlcal Assay Samples From Mithama PWR Reactor

Document Identifier: BO0O000000-01717-0200-00144 REV 00

5.1

52

3.3

54

5.5

5.6

5.7

5.8

5.9

5.10

3.11

3.12

5. References

Yucca Mountain Sxte Characterization Project Q-List, YMPI90-55Q REV 4, Yucca
Mountain Site Characterization Project.

QAP-2-0 Activity Evaluations: ID #WP-20, Perform Criticality, Thermal, Structural, and
Shielding Analyses, Civilian Radioactive Waste Management System (CRWMS)
Management and Operating Contractor (M&O), August 3, 1997.

Quality Assurance Requirements and Description, DOE/RW-0333P REV 7, US.
Department of Energy (DOE) Office of Civilian Radioactive Waste Management

(OCRWM).
Nuclides and Isotopes, General Electric Company, 14ed., 1989.

Isotopic and Criticality Vahdanon Jfor PWR Actinide-Only Burnup Credit, DOPJRW—0497

DOE OCRWM

Fuel Inventory and Afterheat Power Studies of Uranium-Fueled Pressurized-Water-Reactors
Fuel Assemblies Using the SAS2 and ORIGEN-S Modules of SCALE with an ENDF/B-V
Updated Cross Section Library, NUREG/CR-2397, November 1981.

Material Compositions and Number Densities for Neutronics Calculations, Document
Identifier (DI) Number: BBA000000-01717-0200-00002 REV 00, CRWMS M&O.,

SCALE-4 Analysis of Pressurized Water Reactor Critical Configurations: Volume 2-
Sequoyah Unit 2 Cycle 3, ORNL/TM-12294/V2, March 1995.

Validation of the Scale System for PWR Spent Fuel Isotopic Composition Analyses,
ORNL/TM-12667, Oak Ridge National Laboratory, March 1995.

SCALE 4.3, A Modular Code System for Performing Standardized Computer Analyses for
Licensing Evaluation for Workstations and Personal Computers, NUREG/CR-0200 REV

. 5, ORNL/NUREG/CSD-2/RS, Volumes 1-3, Ozk Ridge National Laboratory.

Software Qualification Report for the SCALE Modular Code System DI Number: 30011-
2002 REV 01, CRWMS M&O.

Engineered Barrier Design Requirements Document, YMP/CM-0024, REV 00, IC;N 01,
DOE OCRWM. :

Page 15 of 28



Waste Package Development | | Design Analysis

Title: SAS2H Analysls of Radiochemical Assay Samples From Mihama PWR Reactor
Document Identifier: BOO000000-01717-0200-00144 REV 00 Page 16 of 28

5.13  Repository Design Requirements Document, YMP/CM-0023, REV 00, ICN 01, DOE
OCRWM. :

5.14 Controlled Design Assumptions Document, DI#: B00000000—01717-4600-00032 REV 04,
ICN 01, CRWMS M&O.



Waste Package Development Design Analysis

Title: SAS2H Analysls of Radiochemical Assay Samples From Mihama PWR Reactor
Document Identifier: BO0000000-01717-0200-00144 REV 00 "~ Page 17 of 28

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-
Sl series 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 n:sults are
documented in the appropriate sections.
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7. Design Analysls

The SAS2H module of SCALE 4.3 is used to perform one-dimensional (1-D) neutron transport and
point depletion analyses on'the Mihama 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 psed is SAS2H and the
cross sectional library is 44GROUPNDFEFS, abbreviated as 44GROUP. The 44GROUP cross section
library is recommended by Oak Ridgc 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 “lamccccll" 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 claddmg
and mixture 3 for moderator.

“The fuel mixture is specified as UO, using the isotopic weight percentages from Table 4-3 and the
fuel temperature obtained from Table 4-5. The stack density is calculatcd from the fuel dimensions
and the initial uranium fuel loading, with the following equation:

. ) 7
StackDensity= ULoad (2000, 270500, Equation 7-1

(NFR)(f)(PD:a.)Z(FuJngd.) kU~ 238U

Where:
StackDensity = Fuel Stack Density (gUO,/cm®)
Uload = Initial Uranium Fuel Loading per Assembly (kgUO,)
NFR = Number of Fuel Rods per Assembly
PDia. = Fuel Pellet Diameter (cm)
FuelLength = Active Fuel Length (cm)

The resulting stack density is 10.004 gUO,/em’, compared to the pellet density of 9.996 gUO,/cm’.
Therefore, it is concluded that the pellet density reported in Table 4-2 is the stack density, with the .
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difference being a result of rounding, and is used for mixture 1. 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 4-7 and defined in the fuel mixture to have
a concentration of 10?° atoms/bam-cm. .

The cladding 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 cladding is defined with a density and
isotopic weight percentages from Table 4-6 and temperature given in Table 4-5.

The moderator temperature, density and boron concentration are given in Tables 44 and 4-5, and
is composed of H,0 and boron. The boron is defined as an arbitrary material with the moderator
density and temperature, a volume fraction equal to the average boron concentration of cycle II, and
a standard boron composition from the Standard Composition Library designated as 5000.

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 MTU, using the following equation:

1 . 10%U0, L 270MTUO,

" Equation 7-2
IMTUO,  238MTU qnel

Length=
. -4 {POD}(PDen)(NFR)

Where: ' .

Length = Length Required for an Assembly to Contain 1 MTU (cm)
POD = Fuel Pellet Diameter (cm)

PDen = Pellet Stack Density (gUO,/cm?)

NFR = Number of Fuel Rods
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Since measured isotopic concentrations are presented in grams of isotope per Metric Ton of Uranium
(MTU) and SCALE presents concentrations in grams of isotope per assembly, it is possible to alter
the length so that the assembly contains 1 MTU. 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 length for the Mihama asscmbly is 820.74

cm.

One assembly was irradiated for a single cycle, another for two cycles and a third for three cycles.
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 five. 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 nine and is determined from Table
4-8, while the number of zones is five which is determined by the Path B model described in Section

74.

SAS2H calculates a linear boron concentration let down over each cycle when the number of
libraries per cycle is specified as greater than one. The methodology calculates an initial boron
concentration equal to 1.9 times the average boron concentration and a final boron concentration
calculated as 0.1 times the average boron concentration. These two end points are used to determine
a linear fit for the boron concentration let down, which is used to calculate the boron concentrations
for each library in the cycle. However, a problem arises when the cycle specified is not a full cycle
but rather an interval of a cycle. (It is sometimes necessary to specify an interval as a cycle in
SAS2H so that either a period of downtime during the actual cycle or a power change during the
actual cycle may be modeled.) In this case SAS2H would let down the boron concentration to 0.1
times the average boron concentration for the first interval and jump up to 1.9 times the average

- boron concentration for the beginning of the second cycle. In reality this jump does not exist and,
therefore, the modeling of the boron concentration let down is inexact. 'A solution to this problem
would be to split all cycles into approximately 80 day intervals and change the number of libraries
per cycle to one. However, experience with the SAS2H code indicates that the error due to an
inexact boron concentration let down function, such as described here, is usually less than 0.5%.
Therefore, allowing the SAS2H code to calculate a boron concentration over an interval of a cycle
is an acceptable approximation to the actual boron concentration let down.

7.4  SCALE Input Data Block 8

The Path B model for Mihama centralizes a guide tube with a surrounding homogenized fuel and
moderator mixture and further surrounded by the moderator between assemblies. The equation
below is used to determine the number of fuel unit cells that surround the guide tube unit cell by
conserving the fuel to moderator volume ratio. All of the following equations used to calculate the
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PathB

model dimensions are derived. The results of the fuel-unit-cell calculations are presented in

Table 7-1, and the resulting Path B model dimensions are presented in Table 7-2.

Where:

(ﬁ)(cucw) :
E— : Equation 7-3

F
(FV) -(ﬁ) MV)

xud 2
F (NFR)( 7 )(POD})

M (NFRIIRP?-(5)(CODY+ (NGTRP*~(Z)(GTOD) «EXGTIDY)

[RP’-(%)(ITOD)%(%)&IHD)’] | ' Equation 7-4 .
CUCMV=RP2-(-§)(GT0D)2+(£-)(GHD)’ Equation 7-5
FV=(§)(POD)= Equation 7-6
MV=RP2-(§)(COD)2 Equation 7-7

x = Number of Unit Fuel Cells per Central Guide Tube
F/M = Fuel to Moderator Volume Ratio

NFR = Number of Fuel Rods

POD = Fuel Pellet Outer Diameter

RP = Rod Pitch

COD = Cladding Outer Diameter

NGT = Number of Guide Tubes

GTOD = Guide Tube Outer Diameter

GTID = Guide Tube Inner Diameter

ITOD = Instrument Tube Outer Diameter

ITID = Instrument Tube Inner Diameter
CUCMY = Central Unit Cell Moderator Volume
FV = Fuel Volume of One Fuel Unit Cell

MYV = Moderator Volume of One Fuel Unit Cell

Once the number of fuel cells per guide tube is determined the geometry of the Path B model is -
calculated. Since the guide tube unit cell is centralized, the dimensions of the first two zones are the
same as the guide tube inner and outerradii. -~
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The radius for the moderator surrounding the guide tube, but still within the guide tube cell, is

calculated with the following equation:
Ry= | ()RP? - Equation 7-8 -
T .

Where: .
R, = Radius of Moderator Surrounding Guide Tube

The area of an annular region is calculated by the difference between the outer circular area and the
inner circular area. Equation 7-9 is the basis for the Equations 7-10 and 7-11 which determine the
radii of the homogenized fuel zone and the outer moderator zone.

ARA=n(ORAR?-IRAR? ' Equation 7-9

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

R, ' (Z)RP2+R} Equation 7-10
ke .
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 based upon the dimensions and xmxtures
specified in the fuel unit cell data block 5.

The moderator in the channel between assemblies is determined by calculating the total moderator
volume and multiplying by the fraction of unit cells in the larger unit cell of the Path B model. The
total moderator volume between assemblies is determined by the assembly pitch and the fuel cell
pitch multiplied by the number of unit cells. The radius of the moderator between asscmbhcs is
calculated from the following cquatlon
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\J -%wﬂ - (NCeD(RP3)]+R? Equation 7-11
Where:
R, = Radius of Moderator Surrounding Assembly Zone
NCell = Number of Cells in Assembly
AP = Assembly Pitch
Table 7-1. Calculation of Fuel Unit Cell per Guide Tube Unit Cell
FM CUCMV, cm? FV, cm? MV, cm? x
0.5081 " 1.8613 0.6778 1.1423 9.7143
Table 7-2. Path B Model Dimensions
R, R, R, R, R,
Radius, cm 0.6500 0.6935 0.8068 2.6408 2.6470
Cdmpositlon Moderator Cladding | Moderator | Fuel/Moderator | 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 pdwer, 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/MTU, the irradiation
period and length of downtime are both defined in days; with values presented in Table 4-4. The
moderator density, boron concentration, and fuel temperature are assumed constant over the cycles
irradiated and therefore, the options to specify cycle specific values are not used.

Light elements and their effective weight, in kg per assembly, are entered in data block 10. Table
4-8 provides a generic set of light elements and their weights, in kg per MTU. Since the fuel length
is altered so that there is 1 MTU per assembly the use of light elements with wclghts of kg per MTU
is appropriate.

Data blocks 11 through 15 describe the parameters used in 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.

7.6  Comparison of Calculated and Measured Concentrations

- Comparisons of corresponding calculated and measured concentrations are performed on a perccnt
difference basis. The difference betwecn the measured and the calculated value is divided by the
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measured value to determine the accuracy of the SAS2H calculation. A positive difference
represents an over-prediction by the code, while a negative percent difference represents an under-
prediction by the code. The measured concentrations are given in Table 4-9, calculated
concentrations are presented in Table 7-3 and the percent differences are presented in Table 7-4.

In an attempt to determine the irnpact of the assumptions from Section 4.3 on the calculated isotopic
concentrations, a sensitivity analysis is performed on the fuel temperature and boron concentration.
Two samples representing low and high burnups, 86b02 and 87¢07, are used to observe the changes
in lSOtOplC concentrations with both: 1) a 100 K decrease in fuel temperature, and 2) a 100 ppm
increase in boron concentration. The results are reported in Tables 7-5 and 7-6.

7.7 Results

SAS2H predicted isotopic concentrations are presented in Table 7-3. 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 then compared with medsured
concentrations as described 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 7-4. Also, the results
of the sensitivity analysis are reported in Tables 7-5 and 7-6.

Table 7-3. Calculated concentrations (g/MTU)

Sample 86b02 86b03 86g03 86g05 86g07 87¢03 87¢04 87¢07 87c08
Burnup, 8.30 6.92 21.29 15.36 14.66 29.50 3220 3371 3432 -
GWIMTU
By 2.53E2 - - - - - 1.82E2 | 1.78E2 |. -
By 2.34E4 | 2.48E4 | 1.39E4 | 1.77E4 | 1.83E4 | 940E3 | 8.31E3 | 7.63E3 | 7.77E3
et ¢ 1.75E3 | 1.53E3 | 3.25E3 | 2.63E3 | 2.54E3 | 4.08E3 | 4.23E3 | 4.31E3 | 4.32E3
™y 9.62ES | 9.63E5 | 9.52E5 9.5755 9.57E5 | 946ES | 944E5 | 943ES | 942ES
Bipu ' 4.54E0 | 3.30E0 | 5.01El1 | 2.18El | 2.03El | 1.15E2 | 1.41E2 | 1.54E2 | 1.69E2"
Py 3.05E3 | 2.81E3 | 4.98E3 | 4.30E3 | 4.29E3 | 5.11E3 | 5.21E3 | 5.19E3 | 5.45E3
Pu 430E2 | 347E2 | 151E3 | 1.01E3 | 9.69E2 | 2.05E3 | 2.23E3 | 2.30E3 | 2.39E3
Py 1.09E2 | B.16El | 6.14E2 | 3.62E2 | 347E2 § 8.43E2 | 9.31E2 | 9.58E2 1.03E3
| *Pu 1.02El1 | 6.26E0 | 1.76E2 | 7.04E1 | 6.33E1 | 3.81E2 | 4.69E2 | 5.19E2 | 5.45E2
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Table 7-4. Percent Difference Between Measured and Calculated [(C/M-1)*100

Sample 86b02 | 86b03 | 86g03 | B86g0S | 86g07 | 87c03 87c04 87c07 87c08
Burnup, 8.30 6.92 21.29 15.36. 14.66 29.50 32.20 33.71 3432
GWJI/MTU ’ '
3y -5.24 - - - - - 4.60 230 -
wy -2.09 -1.59 4,14 -4.32 -0.54 -3.98 -8.38 -3.30 -3.36
Dy 6.06 4.79 -0.61 -0.75 451 | 653 5.5 i1 2.86 .
™y 0.00 0.10 0.00 0.10 | 0.00 -0.11 0.00 -0.11 0.00
Bipy 0.67 -3.23 -1241 | -1583 | -2425 | -1221 | -11.32 -8.33 -9.14
DPu 099 -0.71 -1.97 -7.53 -9.49 -3.58 -4.75 443 244
Mpu 1.90 0.87 1.34 -1.94 -8.58 -2.38 -1.76 | -0.86 -1.65
Hipy 0.00 -145 568 | -1127 | -1835 | -11.73 | -12.17 -2.54 -4.63
Wipy 7.48 3.64 0.00 4.74 -15.71 -6.62 -4.29 -2.81 -4.39
Table 7-5. Sensitivity Analyses for Sample 86b02
Case Modeled Conditions Fuel Temperature Decrease of Boron Concentration Increase of
100K 100 ppm
Calculated Calculated % Change in Calculated % Change In
Concentration, Concentration, Calculated Concentration, Calculated
g/MTU g/MTU g/MTU

™y - 2.53E2 2.53E2 0.00 2.53E2 0.00
¥y 2.34E4 2.34E4 0.00 2.34E4 0.00
e 0] 1.75E3 1.75E3 0.00 1.75E3 - 0.00
By 9.62E5 . 9.62ES 0.00 9.62ES 0.00
BPa 4.54E0 453E0 - -0.22 4.60E0 1.32
Ppa 3.05E3 3.02E3 -0.98 3.07E3 0.66
#py 4.30E2 4.28E2 ~ <047 4.33E2 0.70
H1py 1.09E2 1.08E2 -0.92 1.10E2 0.92
Hpy 1.02E1 1.01E1 -0.98 1.03E1 098"
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Table 7-6. Sensitivity Analyses for Sample 87c¢07

Case Modeled Conditions Fuel Temperature Decrease of Boron Concentration Increase of
100K 100 ppm
Isotope Calculated Calculated % Change in Calculated % Change In
Concentration, Concentration, Calculated Concentration, Calculated

g/MTU gMTU Concentrations gMTU Concentrations

»y 1.78E2 1.78E2 0.00 1.78E2 0.00

™y 7.63E3 7.57E3 -0.79 7.70E3 0.92

By 431E3 4.32E3 023 . 430E3 -0.23

2y 9.43E5 9.43E5 0.00 9.43E5 0.00

Bipy 1.54E2 1.53E2 -0.65 1.55E2 0.65

bt '] 5.19E3 5.12E3 -1.35 5.24E3 0.96

py 2.30E3 2.30E3 - 0.00 231E3 043

Hpy 9.58E2 9.47E2 -1.15 9.67E2 0.94

Mpy 5.19E2 5.17E2 -0.39 5.19E2 0.00
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8. Conclusions

Inspection of the measured isotopic concentrations of sample 86g07 reveals that there is an
inconsistency between the measured concentration of #°U relative to other samples and the reported
burnup. It is expected that for samples with the same enrichment, the conceritration of BY will .
decrease with an increase in burnup. However, the concentration of 2*U for sample 86g07.is lower
than the concentration for 86g05, while the indicated burnup for 86g05 is greater than that for 86g07.
Therefore, it is believed that the reported burnup of sample 86g07 is lower than what would be
expected by examining the relative isotopic concentrations. The results from sample 86g07 are not
used as an indication of the accuracy of the SAS2H modules ability to predict isotopic
concentrations.

The accuracy in which the SAS2H module is able to predict isotopic concentrations is indicated by
the percent differences presented in Table 7-4. Inspection of such results reveals that the code
consistently under-predicts the concentrations of #*U, and 2'Pu. Percent differences from this
analysis are compared with results from Reference 5.5, in which similar calculations were performed
with a previous version of SCALE and the 27bumuplib cross section library. The concentrations
calculated in Reference 5.5 for the most part agree with the concentrations calculated in this analysis;
however, significant differences are seen for the plutonium isotopes. Since there are few differences
between the model in Reference 5.5 and the model contained within, it is determined that the
discrepancy between calculated concentrations for plutonium isotopes is caused by a change in the
cross section library.

An analysis of the sensitivity of isotopic concentrations in relation to the fuel temperature reveals
that for a 100 K decrease in the fuel temperature, most of the plutonium isotopic concentrations
decrease by around 1.35% or less. For the sample at relatively low bumup, 86b02, the isotopes of
P8py, %Py, 20py, #'Py, and *?Pu decrease by 1% or less; and the remaining isotopes are unchanged.
For the sample at relatively high bunup, 87c07, the isotopes of #*U, #*Pu, and 2’Pu all decrease by
less than 1% or less, isotopes **Pu and 2*'Pu decrease by little more than 1%, ***U increases by less
- that 1% 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 922 K does not sxgmﬁcantly cffect the calculated isotopic concentrations.

An analysis of the sensitivity of isotopic concentrations in relation to the boron concentration reveals
that for a 100 ppm increase in the boron concentration, the isotopic concentrations mostly increase.
For the sample at relatively low burnup, 86b02, the isotopes of 2**Pu, 2**Pu, °Pu, #!Pu and #?Pu
increase by around 1.32% or less, and the remaining isotopes are unchanged. For the sample at
relatively high burnup, 87c07, the isotopes of *U, #*Pu, *Pu, 2°Pu, and #*'Pu increase by less than
1%, the U isotope decreases by less than 1%, and the remaining isotopes are unchanged. Since
the average boron concentration is not expected to deviate more than 250 ppm from the assumed
value, the assumption of an average boron concentration of 450 ppm does not significantly effcct the
calculated isotopic concentrations.
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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, approximations made to obtain Jocal pellet conditions wxll influence the
calculated isotopic concentrations. .

In general, the measured to calculated ratios reveal that the SAS2H module of SCALE is adequate
in predicting isotopic concentrations for Mihama assemblies, using the modeling methodology
presented. Although the assumptions for the fuel temperature and the average boron concentration
do effect the resulting isotopic concentrations, the effects are not significant enough to account for
all variation between the measured and calculated concentrations. More detailed operating data
would be expected to improve the accuracy of the calculated concentrations in relation to the
corresponding measurements. It is recommended that future analyses use more detailed data if

possible.
9. Attachments

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

Included in Attachment 1 is an extraction from each of the output files, containing the following
information:

. echo of the SAS2H input deck,

. time/date stamp for when the SAS2H depletion calculation was performed,

. the output extraction of information pertinent to the Radiochemical Assay evaluations
from the final ORIGEN calculation of the SAS2H depletion calculation.
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mih86b02.input " foclpincell gromety:

=sas2h  parm=skipshipdata . i
Mihama-3, 86602 0, 8.3 GWA/MTU, 86502, June 57 squarepitch 1.4300 0.929131.072209480 end

ewessnnew cemeoemsosvesssasesvsavens

assembly and cycle panmeters;

*  mixtures of fuel-pin-uniteell:
. npin/assm=204 fuelnght=820.74 ncycles=1 alit/cyc=$

:“ 1 printlevel=5 lightel=9 inplevel=2 numztotal=S end
. 30.6500 2 0.6935 3 0.8068 500 2.6408 3 2.6470
. power=38.61 bum=215 down=1825 end
o2 1den=9.996 1922 01350 cr$.9 mn 0.33

92234 0.0285 92235 3.208 92236 0.0208 92238 96.742 end fe 13.0c00.075 i 9.9
r-83 101:20922 end _ =2210850715036
kr-85 101:20922 end '
y-89 101-20922 end il ceeecuncnene ceeen-
5190 10120922 end y

r-93 10120922 end

zr-94 101.20922 end

95 101-20922 end

nb-94 101-20922 end

mo-95 10120922 end

tc-99 101.20922 end

ru-101 1 0 1.20 922 end

ru-106 10 1-20 922 end

1h-103 1 0 1-20922 end

th-105101-20922 end

pd-1051 0 1.20 922 end

pd-108 1 01-20922 end

3g-109 10 1-20 922 end

sb-124 10120922 end :
xe-131101-20922 end .

xe-132101-20922 end

xe-13510 1.20922 end

x¢-136 10 1-20 922 end

es-134101-20922 end

cs-135101.20922 end

cs-137101-20922 end

ba-136 1 01.20922 end

1a-139 10 1-20 922 end

pr-141 10 1.20922 end

pr-143101-20922 end *
ce-144 10120922 end '
nd-143101.20922 end

nd-145101-20922 end ) .

nd-147 10 1.20 922 end .

pm-147 10 1-20 922 end

pm-148 1 0 1-20922 end

sm-147 10 1.20 922 end

sm-149 1 0 1.20 922 end

sm-150101.20922 end

sm-151 1 0 1.20 922 end .

sm-152 1 0 1.20 922 end ) *
eu-153101.20922 end

cu-154 10 1-20922 end

cu-155101-20922 end

gd-155101-20922 end

arbm-2ire4 656 5 000 8016 0.12 24000 0.10 26000 0.20 50000 1.40
40000 98.18 2 1.0 600 end

h20 3 den=0.7518 1 560 end

arbm-bormod 0.7518 1 1 005000 100 3 450.0e-6 560 end

* 450 ppm boron (wt) in moderator . ¢

end comp
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mih86b03.input 30.650020.6935 3 0.8068 500 2,6408 3 2.6470
wsas2h  parmaskipshipdata . . -
Mihama-3, 1, 6.92 GWA/MTU, 86603, June 97 power=32.20 bum=215 down=1825 end

N . 01350 cr59 mn033
mixtures of fucl-pin-cell fe 13.0 c00.075 £i 9.9

. r221.0nb0.71 sn3.6

.4_43mup latticecell end -

vo2 1den=9.996 19522 .
92234 0.0285 92235 3.208 92236 0.0208 92238 96.742 end ’ -
kr-83 101.20922 end i}
kr-85 101-20922 end
y-89 10120922 end
$1-90 101.20922 end
2r93 101-20922 end
zr-94 101.20922 end
zr-95 101-20922 end
nb-94 101.20922 end
mo-95 101-20922 end
tc-99 101-20922 end
101 10120922 end
u-106101.20922 end
th-103 10 1-20922 end
th-105 10 1.20 922 end
pd-105101-20922 end
pd-108 10 1.20522 end
2g3-109101-20922 end
sb-124 10120922 end
xe-131101-20922 end .
xc-132101-20922 end
xc-135101-20922 end
xe-136 101-20922 end
cs-134101-20922 end
¢s-135101.20922 end
€s-137101-20922 end
ba-136101-20922 end
1a-1391 0 1-20 922 end
pr-141 10120922 end
pr-143101.20922 end
ce-144 101.20 922 end
nd-§43101.20922 end
nd-145101.20922 end
nd-147 10 1.20 922 end
pm-147101-20922 end
pm-148101.20922 end
sm-147 1 0 1-20 922 end
sm-149 10 1-20922 end
sm-150101.20922 end
sm-151101.20922 end
sm-152101.20922 end
cu-153101-20922 end
cu-154101-20922 end
cu-155101-20922 end
gd-155101-20922 end

arbm-zirc4 6.56 5 0 0 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40
40000 98.182 1.0 634 end

h20 3 den=0.6788 1 594 end

arbm-bormod 0.6788 1 1005000 100 3 450.0c-6 594 end

end comp

squarepitch 1.430 0.929131.07220.9480 end

npin/assm=204 fuelnght=820.74 ncycles=] nlib/cyc=$
printevelx5 lightel=9 inplevel=2 numztotal=5 end
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rmh86g03 input ? 0.6500 2 0.6935 3 0.8068 500 2.6408 3 2.6470
wsas2h  parm=skipshipdata .
Mihama-3, 3, 21.29 GWAMTU, 86503, June 97 power=31.95 bum=215.0 down=388 end

. . power=44.10 bum=157.0 down=9.0 end
‘mixtures of fuel-pin-cell power=44.10 bum=170.0 down=182S end

44group lanticecell

01350 cr$9 mn033

vo2 1den=9.9961933 T IS99
92234 0.0285 92235 3.203 92236 0.0109 92238 96.757 end €13.0 co. Y
kr-83 101-20922 end , r221.0nb 0.71 sn 3.
kr-85 101-20922 end end

y-89 101.20922 end . .
5190 101-20922 end

93 10120922 end .
94 10120922 end
2r-95 101-20922 end
nb-94 101-20922 end
mo-95 101.20922 end
©-99 101-20922 end
ru-101 10120922 end
ru-106101-20922 end
rh-103101-20 922 end
rh-105101-20922 end
pd-105101-20922 end
pd-108 1 0 1-20922 end
3g-109101-20 922 end
sb-124 10 1-20922 end
xe-131101.20922 end
x¢-132101-20922 end
xe-135101-20922 end
xe-136 10 1-20 922 end
cs-134 10 1.20922 end
cs-135101-20922 end .
¢s-137101-20922 end
ba-136 10120922 end
12-139101-20922 end
pr-141101-20922 end
pr-143101-20 922 end
ce-144 101-20922 end
nd-143 1 01-20 922 end
nd-145'1 0 1-20 922 end
nd-147 1 01-20922 end
pm-147101-20922 end
pm-148 101.20922 end
sm-147 10 1-20922 end
sm-149 10 1-20 922 end
sm-150101.20 922 end
sm-151 10 1.20922 end
sm-152101.20922 end
cu-153 101.20922 end
eu-154 10 1-20922 end
cu-155101.20922 end
gd-lSS 10120922 end .

arbm-zirc4 6.56 50 0 0 8016 0.12 24000 0. 10260000.2050000 l A0
40000 98.182 1.0 625 end

h20 3 den=0.6995 1 585 end

arbm-bormod 0.6995 1 100 5000 100 3 450.0¢-6 585 end

end comp

squarepitch 1.430 092913 1.07220.9480 end

npinfassm=204 fuclnght=820.74 ncycles=3 nlib/cyc=5
printlevel=S$ lightel=9 inplevel=2 numztotal=5 end



Attachment I: B00000000-01717-0200-00144 REV 00 . Pagel-40f13

mih86g05.input 30.6500 2 0.6935 3 0.8068 500 2.6408 3 2.6470
ssas2h  parm=skipshipdata . .
Mihama-3, 2, 15.36 GWdMTU, 86505, Junc 97 .

power=22.99 burna215.0 down=388 end
power=31.87 bum=157.0 down=9.0 end

‘mixtures of fuel-pin-cell =
44group lanicecell POWJLB‘I burn=170.0 down=1825 end

01350 59 mn0.33

vo2 1 den=9.996 1922

52234 00285 92235 3.203 92236 0.0109 92238 96.757 end el o
kr-83 101:20522 end ,THIOm0TL w3
kr-85 101:20922 end »

y-89 101-20922 end

$r-90 101-20922 end

93 10120922 end

94 101-20922 end .
@95 101.20922 end .
nb-54 101.20922 end
mo-95 101-20922 end
©99 10120922 end -
ru-101 10 1-20 922 end .
ru-106 10 1-20 922 end .
rh-103 1 0 1-20 922 end
th-105101.20922 end -
pd-105 10 120922 end
pd-108 1 0 1-20 922 end
2g-109 10 1-20922 end
sb-124 10 1-20922 end
xc-131101-20922 end
xe-132101-20922 end
xc-135101-20922 end
xc-136 10 1-20922 end
cs-134 1 01-20922 end .
cs-135101-20922 end
cs-137 10 1-20 922 end
ba-136 10 1-20922 end
1a-139 10 1-20922 end
pr-141 10 120 922 end
pr-143 10120922 end
ce-144 101-20922 end
nd-143 1 0 1-20 922 end
nd-145101.20922 end
nd-147101-20922 end
pm-147 10 1.20922 end
pm-148 1 0 1-20 922 end
sm-147 10 1.20 922 end
sm-149 1 0 1.20 922 end
sm-150 10 1-20922 end
sm-151 10 1-20922 end
-sm-152 10120922 end
cu-153101.20 922 end
cu-154 10 1-20 922 end
eu-155101-20922 end
gd-155101-20922 end

" arbm-zirc4 6.56 5 0 0 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40
4000098.182 1.0612 "end
h203 den=0.7298 1 572 end
arbm-bormod 0.7298 1 1 005000 100 3 450.0¢-6 572 end
end comp

squarepitch 1.430 0.929131.07220.9480 end

npinfassm=204 fuelnght=820.74 ncycles=3 nfib/cyc=$
printlevel=S5 lightel=9 inplevel=2 numztotal=5 end



Attachment I: B00000000-01717-0200-00144 REV00 - Page I-5 of 13

mih86g07.input
wsasTh =skipshipd '3 0.6500 2 0.6935 3 0.B068 500 2.6408 3 2.6470
Mihama-3, 2, 14.66 GWA/MTU 86g07, June 97 .
’ power=22.00 burn=215.0 down=388 end

. o power=30.37 bum=157.0 down=9.0 end
‘mixtures of fuel-pin-cell power=30.37 burn=170.0 down=1825 ead

.Mpoup latticecell

01350 ¢r59 mn0.33

o2 1den=9.996 1922 "

92234 0.0285 92235 3.203 92236 0.0109 92238 96.757 end fe 130 c0 0.075 ni 93-9
kr-83 10120922 end . zr 221005071 sn 3.6
ke-85 101.20922 end g :

y-89 101.20922 end : .
sr-90 101-20922 end
93 10120922 end .
94 10120922 end * .
95 101.20922 end .
nb-94 101.20922 end
mo-95 10120922 end
©-99 10120922 end .
ru-101 1 01.20922 end
ru-106 10 1.20922 end
th-103 1 0 1-20 922 end
th-105101-20922 end
pd-105101.20922 end °.
pd-108 101.20922 end
3g-109 10 1-20922 end
sb-124 10 1.20922 end
—x¢-131101.20922 end
xe-132101-20922 end
xe-135101.20922 end
x¢-136 10 1-20 922 end
cs-134 10 1.20922 end .
cs-135 10 1-20922 end
¢s-137 1 0120922 end
ba-136 1 0 1-20 922 end
12-139 1 0 1-20 922 end
pr-141101-20922 end
pr-143 10 1-20 922 end
ce-144 10 3-20922 end
nd-143 10 120922 end .
nd-145101-20 922 end
nd-147101-20922 end
pm-147 1 0 1-20922 end
pm-148 1 0 1.20 922 end
sm-147 10 1-20 922 end
sm-149 1 0 1.20 922 end
sm-150 10 1-20 922 end
sm-151101-20922 end
sm-152101-20922 end
eu-153101.20922 end
cu-154101-20922 end
€u-155101-20922 end -
gd-155101-20922 end ) .

arbm-2zirc4 6.56 5 0 0 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40
4000098.18 2 1.0625 end °

h20 3 den=0.6995 1 585 end

arbm-bormod 0.6995 1100 5000 100 3 450.0c-6 585 end

end comp

squarepitch  £.430 0.929131.07220.9480 end .

opinfassm=204 fuelnght=820.74 ncycles=3 nlib/cyc=5 .
printlevel=5 lightel=9 inplevel=2 numziotal=$ end



Attachment I: B00000000-01717-0200-00144 REV 00

mih87c03.input

e=sas2h  parm=skipshipdata
Mihama-3, §, 29.5 GWI/MTU 87¢03, June 97

* mixtures of fuel pin cell

4dgroup  lanicecell

uo2 | den=9.9961922
92234 0.0295 92235 3.21 92236 0.0327 92238 96.727 end

kr-83 101.20922 end
kr-85 101.20922 end
y-89 101-20922 end
5r-90 101-20922 end
r93 101.20922 end
2:-94 101-20922 end
2195 101.20922 end
nb-94 101-20922 end
mo-95 101.20922 end
tc-99 10 1-20 922 end
ru-101 1 0 1-20922 end
ru-106 10 1.20 922 end
rh-103 10 1.20 922 end
th-105 1 0 1.20922 end
. pd-105101-20922 end
pd-108 101-20922 end
ag-109 1 01-20922 end
sb-124 10 1-20922 end
xe-131101-20922 end
xe-1321 0120922 end .
x¢-135 10 1.20 922 end
xe-136 1 0 1-20 922 end
cs-134 10 1-20 922 end
€s-135101-20922 end
cs-137101.20922 end
ba-136101-20922 end
12-139 1 0 1-20 922 end
pr-141 10 1.20922 end
pr-143 10 3-20 922 end
ce-144101.20922 end
nd-143 10 1.20 922 end
nd-145 10 1.20922 end
nd-147101.20922 end
pm-147 10 1.20922 end
pm-148 10 1-20922 end
sm-147 10 1-20922 end
sm-149101-20922 end
sm-150101.20922 end
sm-151 1 01-20922 end
sm-152101.20922 end
€u-153 10120922 end
cu-154 10 1-20922 end
eu-155 10120922 end
gd-155101-20922 end

arbm-2irc4 6.56 5 0 00 8016 0.12 24000 0.10 26000 0.20 50000 1.40

40000 98.182 1.0 600 end
h20 3 den=0.7518 1 560 end
arbm-bormod 0.7518 1 1005000 100 3 450.0c-6 560 end
end comp

squarepitch  1.430 0.9290 13 1.07220.948 0 end

Page 1-6 of 13

.

npin/assm=204 fuelnght=820.74 ncycles=3 nlitvcye=$
printlevel=5 lighte}=9 inplevel=2 pumziotal=$ end

30.6500 2 0.6935 3 0.8068 500 2.6408 3 2.6470

power=24.61 bum=215.0 down=388 end
power=34.92 burn=157.0 down=%.0 end
power=34.92 burn=170.0 down=176 end
power=34.15 bun=352.0 down=0 end
power=27.47 bum=28.00 down=1825 end

01350 cr59 mn0.33
fe 13.0 c00.0750i 9.9 °
o 221.00b0.7t 036

end



Attachment I: BO0000000-01717-0200-00144 REV 00

mih87c04.input

=3252h - parm=skipshipdata
Mihamna-3, §, 32.2 GWI/MTU, 87¢04, June 97

mixtures of fuel-pincell
d4group  latticecell

pa2 1 den=5.996 1922

92234 0.0295 92235 321 92236 0.0327 92238 96.727 end

kr-33 101.20522 end
kr-85 101.20922 end
y-89 101-20922 end
£r.90 101.20922 end
2593 101.20922 end
294 101-20922 end
zr-95 101.20922 end
nb-94 101-20922 end
mo-95 10120922 end
-39 101-20922 end
n-101 1 01-20922 end
n-1061 0120922 end
th-103 10 1-20922 end
th-105101-20 522 end
pd-105 10 120922 end
pd-108 10 1-20922 end
sg-109 10 1-20922 end
sb-124 10 1.20 922 end
x¢-131 1 0 1.20922 end
xe-1321 0120922 end
x¢-135101.20922 end
%¢+136 10 120922 end
cs-134101-20922 end
©s3-13510§.20922 end
cs- 13710 1-20922 end
b2-136 3 0 1.20922 end
12-139 10 1.20922 end
pr-141101-20922 end
pr-14310 120922 end
" ce-144 1 0 120922 end
nd-143101-20922 end
nd-1451 0 120922 end
nd-147 10 1.20522 end
pm-147101-20922 end
pm-148 10120922 end
sm-147 1 0 1-20922 end
sm-149101-20922 end
sm-150101.20922 end
sm-151101.20922 end
sm-152101.20922 end
eu-153 10 1.20922 end
cu-154101-20922 end
cu-155101-20922 end
gd-155101-20922 end

arbm-zircd 6.56 50 0 0 8016 0.12 24000 0.10 26000 0.20 50000 1.4D
- 40000 98.182 1.0 607 end

h20 3 den=0.7390 | 567 end

wbm-bormod 0.7390 1 1005000 100 3 450.0c-6 567 end

end comp

squarepitch 1,430 052913 1.07220.9480 end

»

npinfassm=204 fucinght=820.74 ncycles=5 niib/eye=$
printlevel=5 lightel=9 inplevel=2 numztotal=5 end

Page I-7 of 13

30.650020.6935 3 0.8068 500 2.6408 3 2.6470

powerx25 87 bum=215.0 down=338 end
power=18.12 bumn=157.0 down=9.0 end
power=38.12 bum=170.0 down=176 ead
power=37.25 bum=352.0 down=0 ead
power=30.35 bum=28.00 down=1825 end

¥

01350 59 mn0.33
. e 13.0 c00.075ni 9.9
z221.00b0.71 5236

.

end



Attachment I: BOOOOOOOO-OI717-OZOO—00144 REV 00

mih87c07.input

wsas2h  parm=skipshipdata
Mihama-3, 7, 33.7 GWdI/MTU, 87c07, June 97

‘mixtures of fuel-pin-cell
44group lamicecell

uo2 ] den=9.9961922

92234 0.0295 92235 3.21 92236 0.0327 92238 96.727 end

“kr83 10120922 end
kr-85 10120922 end
y-39 10120922 ead
£r-50 §01.20922 end
zr-93 101-20522 end
2r-94 101-20922 end
zr-95 10320922 end
nb-94 §01-20922 end
mo-95 101.20922 end
199 101.20922 end
r-10 10 1-20922 end
n-106 10 1-20 922 end
th-103 10 1.20922 end
h-105 10 120922 end
pd-105101.20922 end
pd-108 1 0 1-20922 end
2g-103 10120922 end
sb-124101-20922 end
xe-131 10 1-20922 end
x¢-132 10 1-20922 end
xe-135 10 1-20 922 end
xe-136101-20922 end
cs-134 1 0 §-20922 end
cs-135 10 1.20922 end
cs-137 10 1.20922 end
ba-136 1 0 1-20 922 end
12-139 10 1.20922 end
pr-141 1 0 120 922 end
pr-143 1 0 1.20 922 end
ce-144 10 1.20 922 end
nd-143101-20922 end

. nd-145101.20922 end
nd-347 3 0 1.20 922 end
pm-147 3 0 1-20 922 end
pm-148 10 1.20922 end
sm-147 10 1-20922 end
sm-149 10 1-20 922 end
sm-150 10 1.20922 end
sm-151103-20 922 end
sm-152101-20922 end
eu-153101-20922 end
cu-154 10 120922 end
eu-155 10120922 end
gd-155101-20522 end

arbm-zired 656 5000 8016 0.12 24000 0.10 26000 0.20 50000 1.40
4000098.1821.0601 end )

h20 3 den=0.7510 1 561 end

arbm-bormod 0.7510 1 1 00 5000 100 3 450.0e-6 561 end

end comp

squarepitch  1.430 092913 1.07220.9430 end

npinfassm=204 fuelnght=820.74 ncycles=$ nlitveye=$
printlevel=S lighte!=9 inplevel=2 numztotal=$ end

Page 1-8 of 13

30.65002 0.6935 3 0.8068 S00 2.6408 32.6470

power=28.13 burn=215.0 down=388 end
powers39.91 bum=157.0 down=9.0 end
power=39.91 bum=170.0 down=176 end
power=18.99 bum=352.0 down=0 end
power=31.77 bum=28.00 down=1825 end

01350 cr$9 mn033
fe 13.0 c00.0750i 99
z221.0nb 071 50 3.6

.

end



Attachment I: B00000000-01717-0200-00144 REV 00

mih87c08.input

=3as2h  parm=skipshipdata
Mihama-3, 8, 34.2 GWI/MTU, 8708, Junc 97

‘mixtures of fucl-pin-cell
44group  laticocell

ua2 | den=9.9961922

92234 0.0295 92235 3.21 92236 0.0327 92238 96.727 end

kr-33 101-20922 end

kr-835 101-20922 end

y-89 10120922 end.
3r-90 101-20922 end

2193 101.20922 end

2194 101.20922 end

2195 10120922 end

nb-94 ] 01-20922 end
mo-95 101.20922 end
1c-99 101-20922 end

1u-101 10120 922 end
1u-106 10 1-20 922 end
th-103 10 1.20 922 end
th-105101-20922 end
pd-105101-20922 end
pd-108 10 1-20 922 end
2g-109 1 0 1-20922 end
sb-124 101-20922 end
xe-131101-20922 end
xe-132101-20922 end
xe-135101-20922 end
xe-136101-20922 end
cs-134 10 1-20922 end
¢s-135101-20922 end
cs-137101-20922 end

ba-136101-20922 end
12-139 10 1-20922 end

pr-141101-20922 end

pr-143 10 1-20922 end

ce-144 10 1-:20922 end
nd-143 1 01.20922 end
nd-145101.20922 end
nd-147101-20 922 end
pm-147101-20 922 end
pm-148 1 0 1.20 922 end
sm-147 101.20922 end
sm-1494 01-20922 end
sm-1501 0 1-20922 end
sm-151 1 01.20922 end
sm-152101-20922 end
eu-153 10 1.20922 end
cu-154 10 1-20 922 end
cu-155101-20 922 end
gd-155101-20922 end

arbm-zirc4 6.56 5 00 0 8016 0.12 24000 0.10 26000 0.20 S0000 1.40
4000098.182 1.0626 end :

h20 3 den=0.6984 1 586 end

arbm-bormnod 0.6984 1 1005000 100 3 450.0¢-6 586 end

end comp

squarepitch 1.430 0.929131.07220.948 0 end

npinfassm=204 fuelnght=820.74 ncycles=5 nlib/cyc=5
printlevel=5 lightel=9 inplevel=2 numztotal=5 end

PageI-90of 13

30.6500 2 0.6935 3 0.8068 500 2.6408 3 2.6470

power=28 .65 bum=215.0 down=188 end
power=40.62 burn=157.0 down=9.0 end
powernd0.62 burn=170.0 down=176 end
power=39.72 burn=352.0 down=0 end
power=31.85 burn=28.00 down=182S end

01350 ¢r5.9 mn033
fe 13.0 c0 0.075ni 9.9
zr221.0nb0.71 sn 3.6

end



Attachment I: B00000000-01717-0200-00144 REV 00

mih86b02less100deg.input

esas2h parm=skipshipdara
Mihama-3, 86602 0, 8.3 GWA/MTU, 86b02. June 97

* mixtures of fuel-pin-uniteell:

4group  latticecell

uo2 1den=5.996 1822

92234 0.0285 92235 3.208 92236 0.0208 92238 96.742 end

Xr-83 101-20822 end
k-85 10120822 end
y89 101-20822 end
5190 10 1-20 822 end
zr-93 101-20822 end
zr-94 101-20822 end
295 101-20822 end
nb-94 101-20822 end
mo-9S 10120822 end

tc-99 101-20822 end -

ru-101 10 1.20 822 end
ru-106 1 0 1-20 822 end
rh-103 1 0 1-20 822 end
rh-105 1 0 1-20 822 end
pd-10510 1.20 822 end
pd-108 10 1-20 822 end
2g-109 10 1-20 822 end
sb-124 1 0 1-20 822 end
xe-13110 1-20 822 end
xe-13210 120822 end
x¢-13510 3-20 822 end
xe-136 1 0 1-20 822 end
cs-134101.20 822 end
cs-135101-20822 end
€s-137 101-20 822 end
ba-136 1 0 1-20 822 end
12-139 10 1.20 822 end
pr-141 10 1.20 822 end
pr-143 10 §-20 822 end
ce-144 1 0 1-20 822 end
nd-143 10 1.20 822 end
nd-145 1 0 1-20 822 end
nd-147 1 01-20 822 end
pm-147 10 1-20 822 end
pm-148 1 0 1-20 822 end
sm-147 1 0 1-20 822 end
sm-149 1 0 1.20 822 end
sm-150 10 1-20 822 end
sm-15110 1-20 822 end
sm-152 10 1-20 822 end
€u-153101.20 822 end
€u-154101-20 822 end
€u-155101-20 822 end
gd-15510 l.-20 822 end

arbm-zirc4 6.56 5 000 8016 0.12 24000 0.10 26000 0.20 50000 1.40
40000 98.182 1.0600 end

h203 den=0.7518 1 560 end

ubmbotmod 0.7518 11005000 10034500c-6 560 end

* 450 ppm boron (wt) in moderator

Page1-10of 13

' fuel-pin<cell geomeny:

squarepitch 1.4300 0.929131.072209480 end

*  assembly and cycle parameters:
npln/assm=204 fuclnght=820.74 ncycles=1 nlit/cyc=$
printlevet=3 lightel=9 inplevel=2 numztotal=$ ead
30.6500 2 0.69135 3 0.8068 500 2.6408 3 2.6470
power=33.61 burna2]$5 down=1825 end

0135.0 cr59 mn0.33

fc 13.0c00.075ni 9.9

o 221.0050.71 50 3.6



Attachment I: B00000000-01717-0200-00144 REV 00

mih86b02plus100boron.input
=sas2h  parm=skipshipdata
Mibama-3, 86602 0, 8.3 GWA/MTU, 86002, June 97

mixtures of fuel-pia-unitcell:

larticecell

:
i,

uo2 1den=9.9961922

92234 0.0285 92235 3.208 52236 0.0208 92238 96.742 end

kr-83 101.20922 end
kr-85 101.20922 end
y-89 101-20922 end
390 10120922 end
2193 101-20922 end
2r94 101.20922 end
2195 101.20922 end
nb-94 10 1-20922 end
mo-95 101.20922 end
tc-99 101-20922 end
ru-101 10120922 end
1u-106 1 01-20922 end
th-103 1 0 1.20 922 end
th-105101.20922 end

__ pd-105101-20922 end

pd-108 10 1-20922 end
ag-109 10 1-20922 end
sb-124 10 1.20922 end
xc-131101-20922 end .
x¢-132101-20922 end
xe-135101-20922 end
x¢-136 10 1-20 922 end
cs-134 1 01-20922 end
cs-135101-20922 end
¢s-137101.20922 end
ba-136101-20922 end
1a-139 10 1-20922 end
pr-141 10 1-20922 end
pr-143101-20922 end
ce-144101.20922 end .
nd-143 1 0 1.20 922 end
nd-145101-20922 end
nd-147 10 1.20922 end
pm-147 10120922 end
pm-148101-20922 end
sm-147 10 1-20922 end
sm-149 10 1.20922 end
sm-150101.20922 end
sm-151101-20922 end
sm-15210 1-20922 end
eu-153 10 1-20922 end
cu-154 1 0 1-20 922 end
cu-155101.20922 end
gd-lSS 101.20922 end

arbm-zirc4 6.56 50 0 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40

4000098.182 1.0600 end
h203 den=0.7518 1 560 end
arbm-bormod 0.7518 1 1 0 0 5000 100 3 550.0¢-6 560 end

* 450 ppm boron (w1) in moderator

Page I-11 of 13

*  fuel-pin-cell gwmwy‘

squarepitch  1.4300 0.929 13 1.07220.948 0 end

assembly and cycle parameters:

npin/assm=204 fuelnghe=820.74 ncycles=1 nlitVcyc=5
printlevel=$ lightel=9 inplevel=2 numztotal=$ end
30.65002 0.6935 3 0.8068 500 2.6408 3 2.6470
power=38.61 burm=215 down=1825 end

01350 cr5.9 mn0.33

fe 13.0c0 0.075 ni 9.9

2r221.0nb0.71 sn.3.6

end



Attachment I: B00000000-01717-0200-00144 REV 00

mih87c07less100deg.input
=sas2h  parm=skipshipdata
Mihama-3, 7, 33.7 GWA/MTU, 87c07, Junc 97

‘mixtares of fucl-pin-cell
44group latticecell

uo2 ] den=9.996 1 822

92234 0.0295 92235 3.21 92236 0.0327 92238 96.727 end

kr-83 101-20822 end
kr-85 §01-20822 end
y-89 101-20822 end
sr-90 101.20 822 end
593 101-20822 end
94 10120822 end
zr-95 101-20822 end
nb-94 1013-20822 end
mo-95 10 1.20 822 end
1c-99 101-20822 end
1u-101 10 1.20 822 end
ru-106 10 §-20 822 end
th-103101-20822 end
th-105101.20822 end
pd-105 10 1-20 822 end
pd-108 10 1-20 822 end
2g-109 10 1-20 822 end
sb-124 10 1-20 822 end
xe-131 10 1-20822 end
xe-132101.20 822 end
x¢-13510 1-20 822 end
x¢-136 10 1-20 822 end
€s-134 10 1-20 822 end
€s-135 10 1-20 822 end .
. €s-137101-20822 end
ba-136 10 120822 end
1a-139 1 0 1-20 822 end
pr-141101-20 822 end
pr-143 10 1-20 822 end
cc-144 10 1-20 822 end
nd-143 10 §-20 822 end
nd-145101-20 822 end
nd-147 1 0 1-20 822 end
pm-147 1 0 1.20 822 end
pm-148 1 0 1-20 822 end
sm-147 10 1-20 822 end
sm-149 10 1-20 822 end
sm-15010 1-20 822 end
sm-151101-20822 end
sm-152101.20822 end
€u-153101.20 822 end
cu-154 10 1.20 822 end
cu-15510 1-20 822 end
£d-155101-20 822 end

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

40000 98.182 1.0 601 end
0203 den=0.7510 1 561 end R
arbm-bormod 0.7510 1 100 5000 100 3 450.0¢-6 561 end
end comp

squarepitch 1.430 0.929131.07220.9480 end

npin/assm=204 fuelnght=820.74 ncycles=5 nliblcyc=5
printlevel=5 lightel=9 inplevel=2 numziotal=5 end

Page 1-12 of 13

30.6500 2 0.6935 3 0.8068 500 2.6408 3 26470

power=28.13 burn=215.0 down=388 end
power=39.91 bum=157.0 down=9.0 end
power=39.91 burn=170.0 down=176 end
power=38.99 bum=352.0 down=0 end
power=31,77 bum=28.00 down=182S end

01350 ¢r59 mn033
fe 13.0 ¢00.0750i9.9
z221.00b0.7] 3.6

end



Attachment I: B00000000-01717-0200-00144 REV 00

mih87c07plus100boron.input
=sas2h  parm=skipshipdata
Mihama.3, 7, 33.7 GWd/MTU, 87¢07, June 97

‘mixtures of fucl-pin-cell
44group laticecell

o2 ] den=9.9961922 .
92234 0.0295 92235 3.21 92236 0.0327 92238 96.727 end
kr-83 10120922 end
kr-85 101-20922 end
y-89 101.20922 end
3090 101-20922 end
2193 10120922 end
2154 101.20922 end
2195 101-20922 end
nb-94 10120922 end
mo-95 101.20922 end
1c-99 101-20922 end
1u-101 10120922 end
1u-106 1 0 1.20 922 end
th-103 10 1-20 922 end
rh-105 1 0 1-20 922 end
pd-105 10120922 end
pd-108 101.20922 end
2g-109 10 1-20 922 end
sb-124 10 1-20922 end
xe-131 10120922 end
xc-132101.20922 end
xe-135101-20922 end
xe-136 1 0 1-20 922 end
cs-134 10120922 end
¢s-135101-20922 end .
cs-137 10 1-20 922 end
ba-136 10 1.20 922 end
1a-139 10 1-20 922 end
pr-141101-20922 end
pr-143 1 0120 922 end
ce-144 10 1-20922 end
nd-143101-20922 end
nd-14510 1-20 922 end
nd-147 1 0 120922 end
pm-147 10 1.20922 end
pm-148 10 1.20922 end
sm-147 10 1.20 922 end
sm-149 10 1.20 922 end
sm-150 10 1.20 922 end
sm-151 10 1.20 922 end
sm-152 1 0 1.20 922 end
eu-153 10 1-20 922 .end
eu-154 1 0 1-20 922 end
cu-155 10 1-20 922 end
gd-155101-20922 end .
arbm-zirc4 6.56 50 0 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40
4000098.182 1.0 601 end
h203 den=0.7510 1 561 end
arbm-bormod 0.7510 1 1 0 0 5000 100 3 550.0c-6 561 end
end comp

squarepitch 1430 0.929 13 1.07220.948 0 end

npin/assm=204 fuelnght=820.74 ncycles=S nliblcyc=S .
printevel=5 lightel=9 inplevel=2 numztotal=5 end

Page I-13 of 13

3 0.6500 2 0.6935 3 0.8068 500 2.6408 3 2.6470

power=28.13 bum=215.0 down=388 end
power=39.91 burn=157.0 down=9,0 end
power=39.91 bumn=170.0 down=176 end
power=38.99 burn=352.0 down=0 end
powers3].77 bum=28.00 down=1825 end

©0135.0 cr59 mn03)
fe 13.0 c00.075ni 9.9
zr221.0nb 0.71 3n 3.6

end
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mih86b02.sum

000000000 000000000000000000000000000000000000000000080000808000000s000000008000000
- .

SCALRL.] Bulletin »oard

cerevecws eeccscsse scves

L]
.
.
. Welcome to SCALX-4.3.
L]
. *
P00 0C0E00E0E000RCE0000P00000000000000000000000000000000000000000000000000¢
1 primary module sccess and irput record | scale driver - 95/03/2% - 09:06:37 )
= wmsodule saslh will be cslled
Mihama-3, B6DO2 0, 9.) OWA/NTU, 86bJ2, June 97

v
. mixtures of fuel-pin-unitcell:

digroup latticecell

vo? 1 d-n-’ 996 1 922

1-20 922
1-20 922
1-20 922
1-20 922 end .
1-20 922 end .

1-20 922 end

1-20 322 end

1-20 922 end

1-20 922 end

1-20 922 end

1-20 922 end

1-20 932 end

1-20 %22 end

ardn-sircd 6.56 5 0 O O 8016 0.12 24000 0.30 26000 0.20 50000 1.40

40000 98.18 2 1.0 600 end . .
h2o 3 dens=0.7318 1 3560 end
cruvbot‘od 0.7518 1 1 0 & 3000 100 3 430.0e-€ 340 end

. 450 ppm boron (wt) in moderator

92234 0.0288 ’22!5 J 20. 92236 0.0208 92238 9€.742 end -
kr-8) 1 01-209
Xr-8S 1 0 1-20 ’21 ond
y-39 10 1-20 922 end
sr-90 1 D 1-20 9332 end
3r-9) 1 0 1-20 332 end
zr-9¢ 1 0 1-20 932 end
2r-95 1 0 1-20 332 end
nb-%4 1 0 31-20 922 end .
=0-33 1 0 1-20 922 end
tc-39 1 0 1-20 922 end
ru-101 1 0 1-20 922 end
™n-106 1 0 1-20 922 end .
rh=103 1 0 1-20 922 end
rhe103 1 0 1-20 922 end . .
p4d-105 3 0 1-20 922 end
pa-108 1 0 1-30 922 end
2g-109 3 0 1-30 922 end
8b-124 1 0 1-30 922 end .
xe-133 1 0 1-20 923 end
xe-132 1 0 1-20 922 end
xe-135 1 0 1-20 922 end
xe-136 1 0 1-20 922 end
cs-134 1 0 1-30 922 end .
cs-133 1 0 1-30 922 end
c8-137 1 0 1-20 922 end
ba-1356 1 0 1-20 922 end .
1a-139 1 0 1-20 922 end
pre-1dl 1 0 1-20 922 ‘end
pr-143 1 0 1-30 922 end
ce-148 1 0 3-20 922 end
nd-143 1 0 1-20 922 end
10 end
10 end
10 end
10
10
10
1¢
10
10
10
10
10
10

H
§

fuel-pin-cell qoen;try:
quarepiteh 31,4300 0.929 1 3 1.072 32 0.948 0 end

assembly and cycle parameters:

npin/assm=204 fuelnphte320.74 ncyclesel nlib/cycss

printlevelel lighteled inplevels? numztotals$ end

3 0.6500 2 0.6933 3 0.3068 300 2 6408 3 2.6470 .

power=38.61 burms21S downe«1825 end .
0 135.0 cr 5.9 =n 0.3)
fe 13.0 co 0.07S ni 9.9 .
sr 221.0 nb 0.71 an 3.6

' e e e e e racoe e e s e e e s e s e s c e e e e .
.

1 32222222222 hh hh
2222222222222 hh hh
2 22 hh hh .

22 bh hh .

22 hh hh
’,22 hhhhhhhhhhhhh .

Rhhhhhhhhhhhh
32 kh hh

22 hh hh .
22 hh hh



a o 2222222222232 hh kh
as s 2232222222322 hb hh
141314414441 gececceceee ah hh ©00000006000 1
184244881448 ceececcececcece hh Ah 0000000000000 11
11 cc €c  hn hh o0 o0 11
18 ec hh hh oo o0 11
i1 eec hh hh OO o 11
11 ec hhhhhhhhhhhhh  ©0 oo 11
i1 cc hhhhhhhhhhhhh o0 [ 11
i € hh hh oo o0 11
i cc hh hh o0 oo 11
1 cc e hh hh oo o0 11
141844448441 cceccceccecee  hh hh  ©0000000OO000 1111111111111
134144118444 ececeeccece ah hh 00000000000 1111111112111
68808388882 7" 0000000 4 93999993999
18880288 17 000000000 77 999399999999
7 00 00 1 b4 b 34
7" 00 00 17 b 34 39
17 00 00 17 " 11
17 00 00 17 9999999999998
17 00 00 " 999999999999
17? 00 00 17 9
" 00 00 17 13
/7" 00 00 4 ”
,? 000000000 17 . 9999999999999
17 0000000 1 $99999399999
33333333302 22222222322 99999999999 33333333333
333333333033 2222222222222 9999999999998 X 33333333333
3 3 t33 22 22 .99 99 EEX] N . 33
h3 121 22 9 99 13 33
33 333 32 9 3 332 33
R3] 22 999939999993 b2
3 22 999999999999 h33 )
33 133 32 i} $32 . 33
33 138 a2 99 122 b} ]
3 3 133 a2 9" s22 N - 33
3333333331333 2322222222222 9999993999999 333333331313
3333333330 3222222222222 999999993939 33333333333
5388088538 eeceecceeee asassasse 11 esssceeceeete
S888535808888 cCCCCCCCCCeCE aassnsassss 1 escesntenseee
s s cc cc  as aa 11 (1
. cc © aa sa 11 .e
s cec . aa ss 11 [ ]
SSSESEsssNEs ec asasassassssr 11 sececnene
SSS0SSESEEE  CC . sasasaasaass: 11 cesereaee
[ 1 I -] aa aa 11 (1]
- s CC aa aa 11 [13
ss s cC cc  as sa ..
BSSBBASRESSAN  ccecccoocccee Aa aa 1111111111111  eececsccecees
383530558381 ceceeeeeeee na as 1111111111111 sececosccecce

000000000000808000000000000040

program verification information

code system: scale wversion:

program: 8882
creation date: 03/07/97
library: /opt/neut/Scalel.3/bin

this i3 not a acale contiguration controlled code
jotmame: nichol

date of executien: 08/08/97

time of uocutlu'u 13:29:31

P00 0000000000000000600000000000800000

Die e s v e e o avecesnstdescenesrccseasesnne

[
m m
omn m
nann nn
A nn m
m nn nn
nn nn an
mn nn nn
nn m an
m ™ oan
™m annn
™ fnrm
m nn
0
0000000
000000000
00 00
a0 (1]
00 00
00 00
00 60
00 00
00 00
[ 00
000000000
0000000
[
11
b33 )
1111
1
11
11
11
1
11
b3 )
11111111
11111111
1 .
o
1
'
0
0
0

nuclide concentrations, grams
basis esingle reactor assemdbly

initial 12-13 4
© 16 1.132+05 1.)32.03
total J.902+05 ).902+03

nuclide concentrations, grams
basis =single reactor assesbly

initial 12-18 4
u2ld  2.851+02 2.832+02

w235 3.212.04 3.212+04 .
u2d6 2.082.02 2.082.02 .
U238 9.672e03 9.67E«0S

total 1.008+06 1.002+06 .

basis =
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7771717771177
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n 17

11111111
11111111
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[ initial 0.0 4 315 a 3238 4.6 a4 43.04
[ initial 1084 s a 32.3 4 e3.04 43.0a
] . . nuclide concentrations, qtn.l
basis esingle yesctor sssesbly
initial 304.2¢ ¢0s.3 4 912.3 8 1216.748 1520.9 4 uzs 0a
0 16 1.338+03 1.35Ee0S 1.35Ee08 1.358¢05 1.352.05 1.33Ee03 1.33K+0%
nuclide concentrations, grase
basis =single yesctor sssesbly
initial 304,24 608.3d4 912.354 121694 1320.9 4 131823.0¢
mo 93 1.64Re00 3.70e00 3.89%+00 3.90%¢00 3.908+00 J.30800 3.90K+00
cotal 3.908+05 3.90B+05 3.308+05 3.90B¢05 J.908+05 3.30805 3.90E+03
muclide concentrations, grams
basis =single resctor assembly
inicial 304,24 608,34 $12.54 131674 13520.80d uzs [ K]
u2l) 8.06%-04 8.24%-04 3,432-04 0.633-04 §,212-04 9.00%-08 3.19X-04
w2l 2.538+02 2.532.02 2,53ReD2 2.5)2402 2,332402 2,3538¢02 2.33Re02
w235 2.348004 2.34Be04 2.348404 2.34Be04 2.342+04 2.J4Ee04 2.34%¢04
u236  1.758+0] 1.73K¢03 1.752+03 1.73B¢03 1,752¢03 31.75E+0) 1.75E+0)
uils 9.628+05 9.62E+0%5 9.622eD3 9.622¢05 9.628405 9,62B408 9.622408
° npi)? 3.938¢01 6.372+01 €.372001 6€.37R¢01 €.382+01 - 6.338+01 £.30%.01
pu2dé 1.978-05 1.642-05 1.3%2-0% 1.102-0% 9.082-06 7.413-06 §.08Kk-0¢
pu2l 4.678+00 @.6ERe00 4.632400 4.633000 &.60R+00 4.57Re00 4.54%e00
pu2lld 4.678+00 4.66Re00 4.€3K+00 4.612¢00 &.60R.00 4.572400° 4.342.00 .
Ppu2ls  2.972403 3.032.03 3,082+0) J,.05R+0) J,.052+03 3.0352+0) 3.0%52.03
Pu2é0  4.30R+02 4.J0Be02 4.30R+02 4,308+02 ¢.)08.02 4.)0R.02 4.303402 .
puldl 2.39%02 1.332+02 1.298+02 1.2)8+02 1,188.02 1.14%2.02 1.092.02
Ppu2é2  1.022+01 1.022.01 1,022401 1,023+01 1,02%+01 21.028+01 1.028401° .
a4l  1.042400 4£.512400 1,182401 1.60%+01 2.16R+01 2.62E¢01 3.07K¢01
as242m  1.258-02 1.242-02 1.242-02 1,233-02 1,2)2-02 1.228-02 1.22%-02
am2d3  4.162-01 4.192-01 4.193-01 4.192-01 4,.193-0%F 4.192-01 4.192-01
total 9.918+05 9.91B+0% F.912+05 9,93E+03 9.912+05 9.912+03 9.918408
-} elament concentrations, grams
[ nuclide concentrationa, grams

i basis esingle reactor assesbly
initial 304.2 & 608.3 4 912.%d4 1216.74 13520.94 1923.0 4
mo 93 9.322+01 2.112+02 2.198¢02 2.1898+02 2,182+02 2.102+02 2.132+02
° muclide concentrations, vr-u
basis =single veactor as
initial 304.24 ¢08.3 A 912,58 1216.7 & 13520.9 d 1!25 04
tc 99 2,200+02 2.248+402 2,248+02 2.248402 3.24B+02 2,243402 2.24R+02 .
Tlol 1.952+02 1.93R+02 1,932+02 1.958¢02 1.9352+02 1.932.02 1.9352.02 °
Thil)  9.472+01 1.332402 1.332402 1,332402 1.338+02 1.338+02 1.33%8402
»g109  21.05B401 1.062.01 3.062+01 1.06B01 31.06%+01 1,068+01 31.06201
[ nuclide concentrations, grams
basis esingle reactor sssembly
initial 304.2 8 608,34 912.5d 12316.748 132084 xns 0d
ndlé)  2,522402 2.82E+402 2.822402 2.82Re02 2.922402 2.822401 2.82E402
1.938+02 1.992402 2.99E+02 1.992402 1.99%+02 31,.99B402
sm3d7  €.782+00 2.642e01 4.218401 S.482+01 €.49%+01 7.302+01 7.96Re01
anldd  1,962+00 3.1JEe00 3.132+00 3J.13Ke00 3.33E+00 3.13%+00 3.13R+00
sal30 €.4312401 &£.432+01 6.4)K001 6.432001 €.432401 &£.832+01 6.432002
salsl 8.382400 3$.363+00 B.S1R+00 B.458+00 8.402+00 8.342+00 8.298+00
sulSl 8.51%-03 &.363-02 1.182-01 1.7)R-01 2.272-01 2.802-01 3.342-01)
sal$2  3.33k«01 3.33301 J3.33E+01 3.332+01 3.332+01 13.332¢01 1J.)32+01
0 nuclide concentratlions, grams
basis =single resctor sssembly
inftial J04.2 4 608,34 912.5d 1216.7 4 1520 84 102%5.08
«uls) 1,528¢0%F 1.53R«01 1.352+01 1,55E¢01 1,.55E+01 1.53E¢01 1.558401
gdl1$s q4,782-0) 9.802-02 1.802-01 2.532-01 3.182-01 3.75p-01 4&.252-03
total 8.62840) 8.62240) 8.622+03 5.62R+0) 3$.622+03 B,.628+0) $.62%+0)
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and input record | scale driver - 95/0372% - 09:06:37 )

prima;
module sasdh

Nihama-3, 1, 6.92 OWANNTU,

4gToUp

LR A )

module
will hu callod

SCALEE.] Bulletin Board

eeenstecns wessw

Welcome to BCALR-4.).

latticecell

uol 1 Gens9,.996 1 922

kr-83
kr-835
y-9

ar-%0
zz-9)
zr=34
2r-9%
nb-34
»o-9%
tc-93

B4 50 10 00 50 50 5.0 10 00 00 10 50 00 0t 04 18§ 58 B0 0 (b B Db b 0f (0 B8 08 58 o0 B0 56 (1t Dl 0l 8 00 08 Dl Bt 8 et B8 D
OOOOOOOQOOOBOGOOBOOOBQQOQQOODDOODOOOOOBOCOOD

gd-153%
arpm-zircd

h20 3 densd.6788

1.2
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1.20
1-20
1-29
1-20
1-29
1-20
1-20
1-20
1-20
31-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
1-20
2-20
1-20
1-20
1-20
1-20
1-20
1-20

end

183332222 RRRR2RARRAAARANANRANAAAAANRANANR

8601, June 97

wixtures of fuelepin-cell

3223¢ 0.0283 !;2:! 3.208 9223‘ 0.0208 92238 96,742 end
end

00e000000000000000

€500 0 8016 0.12 24000 0.18 26000 0.20 30000 1. 40
00000 99.18 2 1.0 €34 end

1

534 end
arbm-bormod 0.67883 2 1 0 0 3000 100 3 430.0e-6 3534 end

and cosp

;qu-ropi:eh

1.430 0.929 213 1.0722 O.S‘l ¢ end

npin/assm=204 fuelnghts820.74 ncyclessl nlib/cyc=$
printlevels$ lightelss inplevela2 pumztotals$S end

3 0.63500 2 0,6935 3 08068 300 2.6408 3 2.4470
.
povers32.20 burn=215 down=182% end

© 135.0 er 5.9
fe 13.0 co 0.073 ni
xr 2231.0 ob 0.7 san

i1
i

1444504014818
illiittilllt

mn 0.3
9.9
3.4

3

ccecceeceee
eccececetecee

23222222222
2232222322222
22 22

22
2232222222222
2223222222322

BFEERY
4494

gg g?EFEEEFFFEF
149444314444 4

333
838
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nn nn m ag ce BAMMARRhRRRNY 1
nn m 11 cec AhhhhhRhnphpng 1n
nm m [3) cc hh [T 1
nn an nn i1 ce hh hh n
nn nann i cc ec hh hy 11
nmn nnn 113441244448 ececeecceccee hh ha 1111111111112
m = 311111114444 eccecceecee Bh XY unnann
[}
0000000 1" 0000000 ' 99999999999
000000000 1 800000000 /7 9999999999999
00 00 1" 00 00 r7" 9 9
(1] 00 " 00 00 17 b2 2
00 [1] 7" -1 00 17 9 144
o0 oo 17 00 00 17 9993999993998
00 00 177 00 (1] 17 999993999399
00 00 1’1 00 00 177 L4
00 00 17 oo 00 1" b4
00 00 " 00 00 L L4
000000000 1 000000000 1" 9999999993999
0000000 124 0000000 17 939999999999
[
11 33331333333 33333333303 9999999999 5555335333333
i 333333333330) 333333333333) 9993999999999 . 5555535555358
1111 p )] 33 131 3 pilm L34 T3t s
11 33 EEE] 3 9 99 st2 33
11 n 122 . 3 L3 332 b1 ]
11 p )] B3} 9953999599599 555555535353
11 3 33 999939999999 $35535555355383
11 b3} szt 33 11 X1 t1]
11 3 138 33 134 (31} 3
11 33 1 EX1] 3 3 99 Bt 53 11
11111111 3333331333333 3333333333333 9999999339999 5555555555883
' 11111111 33333333133 33333333333 999999999999 333353333533
o ceececececee [TYITYIYY] ﬁ °  esecceceeceas
sasasss .
ce ce 1
cc 1
[ 11
cc 1
cc 11
[ 11
»s cc 11
[ 1] s cC cc 11 o
ceee 1111111111111  eecceeceecceee
. SSESsIsEsS ccceeececee 1111111111111  escceceszscas
BOOVS0000000000000800000000000000000800080000000000C00¢000¢00000000000000000000000
program verification information eoese
oo
code system: scale wersion: 4.3 eesoe
.e . . *
.o V080000000000 R0CO0000R0RNECOPPRRTEOOPONRCQRNNRRRRCARCOCROICIORICOCIROIRRRROTES
oo VOPOSCEORCRCEN0000000000R0000000CRCRORPRRRQO00R00R0000086000000000008000¢00
-
[XEXT]
program: sasl seece
*esee
creation date: 03/07/97 eeeee
eesee
library: /opt/neut/Scaled.3/din sesce
N seces
- setes
this is not a scale configuration controlled code eoecns
Jebnams: nichol
date of execution: 083/08/97
time of execution: 13:39:%3
1
0
0
[} nuclide concentrations, grams
basis =single resctor assesbly
inicial 12-18 48 ‘
° 1 1.352+05 1.35205
total 3.902+05 3.90240S :
- nuclide concentzations, grams
basis »single zeactor assembly
initial 12-13 4
w23l 2.8%52402 2.8%2.02
u23S  3.21R+04 3.21204
u23§  2.08R+02 2.08R.02
u2ls 3.€72+03 9.672+03
total 1.002«06 1.00K¢08
0 basis »
° iniciel 0.9 ¢ .84 3238 49.04a 43.0 4
0 initisl 30.83 4 154 323 4 4.04a 4.04¢
[} nuclide concentrations, grams
. basis =single reactor assembly
inicisl 304.2 4 603.3 Q& 912.548 1216.7 4 1320.84 3825.0d
© 16 1.358.05 1.352405 1.3SRe05 1,358¢05 2,358¢05 2.358+05 3.352.0%5
© nuclide concentrations, graas
basis =single reactor assembly
initial J04.2d4 €08.34 912,54 1216.7 <4 13520.8 4 1823.0 &
mo 95 1.462+0C J.35E+00 J.452400 - 3.46Re00 3,462400 3.46Xe00 J.46EK+0D
total 3.902+03 ).90R+DS 3.90K¢0S 3,902+05 3.90%.05 3,90B+05 J.90B+0S

T777171771777177177
T111711777IN7

33333333333
33331333330))
33 . 3 |

1
3
3
333
33
33

3 3
333333333333
3333333333
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L Micllde ¢toncentrations, graas
basis =single reactor Assembly
initia} 304,24 $02334d '12 54 1216 74 1520.34 n:s cd
u23)  7.302-0¢ 7.462-04 7.61R-08 7.772-04 7.3)e-04 8.09E-08 8.24%-04
u23é  2.572+02 2.%572+02 :.57!002 2.57402 2.57R+02 2.573+02 2,37Re02
u23S  2.60Ee04 2,8R¢04 2.4833.08 2.60X+04 2.48R404 z.uz.oc 2.402004
ullé 1.5)2¢03 31,.9832+03 1.532603 1.5)2¢03 1.332+03 3.53%«0) 1,53%.03
U238 9.632+03 9,.63R+D3 9.6IRe05 9.863%405 9.63540% 9.63X+03 3,.£32+08
o237 4.928+01 5,378¢01 $.27Re01 5.272e02 35.37201 5.2382601 S.22%.01
236 1.442-08 1,202-05 9.80%-06 B.03x-06 €.3523-06 S5.)98-06 4.422-08
puld 3.268+00 3,39%4D0 3.38R<00 3.36Re00 J.342+00 I
pulldt 3.262+00 3.,392400 3.30R+00 3.36R400 3.343.00 3
pu23? 2.758+03 2.81R¢03 2.012403 2.81xe03 2.812+03 2.812+03 2.81E¢0)
pu2d0  3.47K002 3.47402 I.472e02 J.47R402 I.472e02 3
pu2él  1.03ReD2 9.982401 9.592<01 9.21R¢01 0.842.01 3.350E+01 £.16x.01
pu2é2 €.26R¢00 €.262+00 £.26R400 £.268400 6£.262600 6.262+00 6.26x.00
an2él 7.772-01 4.B7B+00 $.798¢00 1.263+01 1.6383¢01 1.963+01 3.303.01
am242m §.79%-03 8.73%-0) §.728-0) 8.682-0) 8.632-03 6.€12-03 5.3522-03
an2é3 2,252-01 2.263-01 2.268-01 2.26g-D1 2.262-01 2.362-01 2.26x-01
total $.528+08  9.,92%+03 9.928.05 9.92%+03 9.92R+05 9.322+03 9.922+08
element concentretions, grems

0
] miclide concentrations, grams
basis ssingle reactor assmmbly -
Initial J04.2 4 ¢€08.34 912,54 1216,74 1520.8 4 18235.0 ¢
®0 95 7.798+01 1.778¢02 1,828402 1.328¢02 3.023402 1.02K402 1.82E.02 .
0 nuclide concentrations, grams .
dagis =single reactor asserbl
infedal 304.2 4 608.34 912.354 1216.7d 1520.8 4 u!s.o 4
tc 99 1.04R¢02 3.87R¢02 1.878402 1.872402 1.872+02 1,872¢02 1.072.02
rulol 1.628+02 1.82Re02 1.628402 31.622+02 1.62E402 1.622+02 1.622.02
h103  7.93F¢01 1,.3118e02 1.31%¢02 3.112e02 1.132402 1.112.82 1.11R«02
8gl0%  8.23%+00 B.31E400 8.31%¢00 B5.312:00 85.312+00 3.312+00 8.312:00
° nuclide concantrations, grams

basis =single reactor assembl
initia) 304.2 8 608,04 912.348 13216.7d 1320.8 4 1825.04 .
ndl4d 2.348e02 2.382402 2.302.02 2.382+02 2.388+02 3.38Ee02 2.382.02
. nai4s 1.678002 1.67R¢02 1,672+02 3.672+02 1.672+02 1.672+02 1.678¢02
smidT  S,77B¢00 2.24E+01 3.3832401 4.658+01 S.322401 6.313+01 6.76%01
smidy  2,01B+00 2.95E¢00 “2.93R+00 32.952+00 2.952+00 2,952+00 2,9358.00

sml150 S.26E2+01 5.20B¢01 5,262+01 S.26F¢01 5.262401 5.262+01 $.,362+01 .
smlSl  8.34¢00 0.472+00 $.42R:00 $.172+00 $.)12400 0.262+00 §.218400
eulSl 9.372-03 £.413-02 1.188-01 1.73E-01 2.242-01 2.792-01 3.322-01 *
sml132  2.67E+01 2.672e01 2.67R+01 2.67Re01 2.67K<01 2.€72¢01 2.67K¢01
[ muclide concentrations, grams

basis =single reactor assembly
initial 1304.24 6€08.3a 912.34 3216.74 1520.8d 1.23 0d
sul3l  1,218403 1.23B+01 3,.232401 3.232+01 1.238+01 1.332401 1.2)xe.01
gd18S  5.262-03 8.492-02 1.532-01 2.172-01 2.722-01 3.312-01 3.643-01
total T.192+03  7.19F+03 7.132403 7.13Z+03 T.19%40) 7.19B403 7.3192+0)



Attachment IT: B00000000-01717-0200-00144 REV 00
mih86g03.sum

gi'vcooo.'oogno'o'oono00000000000l......cooob.oooaoooooObtoooooovooovo-ooohc.--o

SCALRE.] Bulletin Board

sescvcer Cossccss eceve

Welcoms tO SCALE-4.).

3 primary

= moduls sasih will be called
Mihama-3, J, 21,29 CW3/NTU, J6g03, June 97
.

‘mixtures of fuel-pin-cell

ddgroup
.

latticecell

uo2 1 den=9.99¢ 1

kr-83
kr-85
y-19 -
st=-90
1r-93
sr=-%4
sr=-9%
nb-94
»0-95
te-3%

B0 02 Dt (e et gt b b 6 Dl b D0 Pt 9t B 00 00 0 05 o8 Db =8 B0 B 8 Dt b B Db B Dk D 6 Bt 8 Dt Bt B0 D0 00 D4 D0 10 o

1-20

1-20 922
1-20 922
1-20 $22
1-20 922
1-20 922
1-20 922
1-20 922
1-20 922
1-20 922
31-20 922
1-20 922
1-20 922
1-20 822
1-20 %22
1-20 922
1-20 922
1-20 922
1-20 922
1-20 922
1-20 822
1-20 922
31-20 922
1-20 932
1-30 922
1-30 922
1-20 932
1-30 922
1-20 922
1-208 922
1-20 922
1-20 922
1-20 922
1-20 932
1-20 922
1-20 922
1-20 932
1-20 922
1-20 822
1-20 922
1-20 822
1-20 922
1-20 922
1-20 922

Eiiiiiiiiiiiii%i&iiiiiiiiiiiiii&iiiii%iiiii

3]
92234 0.0283 !;1)5 J.203 ’21!‘ 0.0109 92238 36.737 end

0000000000000000000000008000000000000¢0000000000008080000400000000000000000000¢

module access and input record ( scale driver - 93/03/2% - 09:06:37 )

arbm-xircd C 56 S 000 8016 0.12 2‘2:: 0.10 26000 0.20 50000 1.40

000 98. 1: 2 1.8 633

no 3 d-n-o."’s 1 383

ardwm-bormod 0.699%3 1 1 0 © 3000 100 3 450.0e-6 305 end
end cowp
.

.
squarepitch

1.4J0 ©0.92% 323 1.07220.940 0 end

npin/assm=204 fuelnght=020,.74 ncycles=) nlid/cyces
printlevelss 1lighteled inplevelesl numztotaled end

3 0.6500 2 0.6935 3 0.8068 500 2.6408 3 2.6470

power=31.93% burne«215.0 down=1388 ond
power=44.10 burn=137,0 downe=9.0 end
pcv!r-“.lﬂ burns170.0 downs=182S end

o 1315.0
fe 13.0
sr 221.0

1  ssassses
saassssss

as
aa
[ 1]
a8

nn 144184444418 -geceeeceeee
nn 1444848188188 eceececceccee
nn [3) ce ]

22222322222
2223222222222
22 22

a2
22

2
2222222222222
9222222222222

hh hh
hh hh
hh hh

:14:4:4:1 ggg;;;
194444444144

)

1
11
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™ nn nn 11 cc hh Bh oo oo 11
o o ™m 11 ce hh M oo oc 11
n m nn I3} [ AAMAARRMRARRNN o0 oo 11
nn an 13 cc ARRRRRRAARRRL o0 o 11
nn an nn 11 ce hh ah oo oo 11
an m an 14 cc hh bh oo e 1
nn nnnn 11 cc ecc hn h o0 oo 11
m 21014444448 cecccecccecee hh Bh 0000000000000 1111111111111
m nn 181484244444 cecccececee ] hh 00000000000 1111111113121
[}
0000000 17 0000000 17 99999999399 7733117773117
000000000 7” 000000000 1 9999999999399 7717771731737
00 0 17 00 00 1" ” N n
[ [+] 00 1/ 00 00 17" 99 9 n
-4 00 17 00 00 17 11} 99 kij
00 00 17 oo 00 1"” 9399999999999 kid
00 (-]} " 00 00 4 99999999999 -
00 00 1" 00 [ 1 177 9 77
00 00 17 00 00 177 k24 kil
00 (L4 1/ 00 00 ° (4 1 3 77
000000000 1,7 €00000000 1" 9995999999338 ks
£000000 124 0000000 144 $99999999%%) 7
[}
11 3333333333 [T} €6EEEEEEEECE " 0000000
i 3333333333313 444 6668566686888 444 000000000
1111 33 33 113} 444 (13 EXX] 4484 (-1 [-1}
11 33 (R 1] 9 o 113 (333 . 44 & 60 .1}
11 3) 133 44 & [1] 333 4 4 00 0o
11 pb2] [ 1] (1} cEECEEEEcEst a“" “ [} (-]
11 3 4" [ CEECECEEEEEES [ 4" 00 00
11 N 338 44844844888444 ({1 (1] 318 444888488808 00 00.
11 33 . 333 4348844444444 (1] (1} t12 8448348238484 00 00,
11 3 1) 1221 (1} . 86 [{] [R£1 (1] 00 00
11311121 3333333333333 [1] {11111 4 000000000
. 11111112 33331333333 L1} LI {1 144{1] . (1} 0000000
0 11 sesecececeees
1 ssecccceeceets
[ ce 11 *e .
cc 1 - [ 1]
cc n [ 1]
(4 ° 11 esecceces
cc 11 ecesceons
[ 1 ..
ce 1 oe
ce cc i1 [ 1)
1111111111111 ececeeeeece
1111111111112 ceeceeenee
GO000S0000000480000000000000000000000000000000000000000000000000CRRRIRRORRRERGGRNY
.o [T X}
e 000000000800 0000000000000000000008000000080000000000000000R0CRRC0R0RRRRRGRGOS
.0 XXX Y]
o program veritication information oeoes
.. . wesoe
e code system: scale version: 4.3 soose
oo cesee
.o 00000000040 000000080000000R0000000000000000R0000000000000000000000000000 . .
*e CEOP0000000000000000000000000000080000000R800R0R0R0R00C0RRPC000RRCRIGRRYS L1
. . - LA -
.0 seree
.. program: sas? eveee
e L X XX1]
crestion date: 03/07/97 sevse
esseee
1library: /opt/neut/Scaled.)/bin .
this i3 not & scale configuration controlled code e
jobtname: nichol
Gate of execution: 08/08/97
time of execution: 13:46:40 .
1
0
[ nuclide concentraticns, grams
basis esingle reactor assembly
initial 12-180 4 .
° 1.352+0% 1.35X+08
total 3.90R¢03 3.90E¢0S
nuclide concentrations, grams
basis =single reactor assembly
initial 12-28 d
u234  2,85R+02 2.835R402
u2lS  3.202+04 3.208m¢04&
u236  1.09%2.02 1,0%9%.02
U238 9.672+03 9.£7340%
total 1.002+06 1.00Re06 °
0 basis »
] dnitial 10.8 4 21.%54 33,3 4 43.0 4 43,0 4
] initial 10.3 4 .54 234 4.0 4 43.04a
0 nuclide concentrations, grams
basis »gingle reactor assesbly
initial J0¢.24 608.3 4 912.5d4 1216,74 1%520.0d 1'2! 0da .
© 16  1.33Re¢05 1.35B+05 1.352¢0% 1.35B¢0%5 1.352+05 1.352¢0%5 1.33240S ' .
] . suclide concentrations, grass

basis ssingle reactor sssesmbly
inicial J04.2 4 608,34 912.5d 1216,7d4 1320.84 1825.0d
mo 9% 7.78%¢00 1.108+01 1.11ReD1 1.11201 1.11E+01 2.11£+01 1.11R+01



Attachment II: B00000000-01717-0200-00144 REV 00

tc 2
totsl

1.302-03
3.902+08

inicial
1.592-03
2.05802
1.39%+04
3.258403
9.528.08
2.342402
2.24z-08
4.732+01
4.722+01
4.87%03
1.512+03
7.818402
1.768+02
1.458401
2.772-01
2.252+81
9.788+08

initisl
J.732.02

{nitisd
5.408+02
4.988+02
2.812+02
4.732+01

initial
$.78002
4.67E+02
4.40802
2.323+00
1.,858+02
1.232401
1.118-02
4.843002

inicial
6.3152+01
1.541-02
2.192+04

i.))l-d!
3.902+08

J0s4.2 4
1.66x-03

9.782+08

Jo¢.2 4
5.138+02

Jod.2 4
S.458402
4.90802
3.358.02
4.735%+02

308.2 4
€.092+02
4.688+02
7.788+01
3.998+00
1.03%.02
1.258401
9.182-02
8.842.02

304.2 4
6.332+01
3.282-01
2.192+04

1.333-03
3.90%+05

608.3 &
1.732-03
2.052402
1.398.04
3.298+03
9.328+03
2.438402
1.328-0¢
3.118.02
5.11%.01
4.98R+03
1.512+01
7.21802
1.76%.02
7.4828+02
2.738-01
2.238.01
9.78%+08

$08.) 4
5.20m+02

608.3 4
3.458402
€.988+02
J.35R+02
4.738401

608.3 ¢
€.092+02
4.682+02
1.042+02
3.992+00
1.858+02
1.242+01
1.722-01
9.842.01

608.3 &
6.232+01
£.042-01
2.192.04

1.332-0% 1.3)2-0% 1.33E-08

3.90E+03 J.90%¢03 3.902405 3,.90%¢03
muclide concencrations, grams

le reactor assemdly

12,54 1216.7 & 13520.3 4 1825.04

dasis =8

’.1!!005

1.812-0)
2.068002
1.J93+04
3.358+0)
9.522+08
2.43202
1.022-04
5.08R+01
$.008+01
4.902+0)
1.518+0)
€.658+02
1.762+02
1.302+02
2.723-01
2.258001
9.782+08

1.952-0)
2.06R402
1.398+04
3.25%+03
9.522+08
2.443402
8.48-08
$.048401

04x001

30803
l S1R+03

$.39%02
1.76202

01 |
9.788408 °

1.338-03

2.022-03
2.062402

9.38%.03

alemant concentrations, grams

nuclide concentrations, grams

basis saingle reactor assesbly
912.54 2216.7d 132004 xlzs 04
$.208002 $5.21R402 5.213402 S5.321%¢02

concentrations, grems

basis =single reactor assembly
912.8d4 1216.7 & 1520.0 4 1823.0 4
$.452+402 5.453002 S.45KeD2

nuclide

$.452+02
4.982402
3.358402

4.988.02
3.358402

4.983.02
3.338.02

4.988+02
3.338002

4.758+01 4£.73R+01 4.752+01 4.732402

concentrations, grame
basis =single resactor assembly

912.9 ¢ 121‘ .7d 152084 xlzs 0 4

mclide

6.092402
4.69802
1.292+02
3.992.00
1.852402
1.24%+0%
2.513-01
8.043+01

098402
4.602+02
1.43%002
3.992+00
1.832402
1.238¢02
3.308-01
0.042+01

.09R+02
4.688+02
1.568+02
3.992+00
1.852+02
1.2238+01
4.098-01
8.842.01

9.042:01

muclide concentrations, grams

basis ssingle reactor assembly
912.5 4 1216.74 1520.84 182%.04
6.21K+01 €.23E+01 &.232401 €.2)E401
0.48%-01 1.06R+00 1.252400 1.428¢00

2.13%+04

2.198+0¢4

2.198+04

2.193.0¢
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Attachment II: B00000000-01717-0200-00144 REV 00

mih86g05.sum

P 000000000000 000000000000000000000000000000000000000000000000000000000000000¢

SCALRS.) Bulletin Ioud

mececoans evecocns

Welcome to SCALE-4.3.

decswns

LI R T LY Y AT TR Y Y Y .000.'no.'.Q.oc'OOQOQQQ.c.00...00"000.00....-0.'

1 imary module
- module saslh will b- eanod
Nihama-3, 2, 15.36 OWA/NTU, 86g0S, June 97

‘mixtures of fusl-pin-cell
d4grouwp latticecell

wo2 1 Gened.996 1 922

’221( 0.028% ’2235 l 203 92236 0.0109 32230 36.737 ond
kr-83 1 0 1-20 922
kr-ls 10 1-20 %22 -\d .
y-13 10 1-20 922 end
sr-30 1 0 1-30 922 end
sr=93 1 0 120 922 end
zr-34 1 0 1-20 922 end
2r-95 1 0 1-20 922 end
nb-%4 - 1 0 1-20 922 end
m0-95 2 0 1-20 %12 end
te-9% 1 0 1-20 922 end
Tu-101 1 0 120 922 end
Tu-106 1 0 1-20 922 end
rh-103 2 0 1-320 922 end
rh-10%5 1 0 1-20 922 end
pd-105 1 0 1-20 922 end
pa-100 1 0 1-20 922 end
ag-109 1 0 1-20 922 end
ab~124 1 0 1-20 922 end
xe-131 1 0 1-20 522 end
xe-132 1 ¢ 1-20 922 end
xe~135 1 0 1-20 922 end
xe-136 1 0 1-20 922 end R
€9-134 1 0 1-20 922 end
©8-13% 1 0 1-20 922 end
c9-137 3 0 1-20 922 end
ba-136 1 0 1-20 922 end
1a-13% 1 0 1-20 922 end
pr-141 1 D 1-20 921 end
pr-143 1 0 31-30 927 end
ce-144 1 0 1-20 922 end
nd-143 1 0 1-20 922 end
nda-145 1 0 1-20 932 end
nd-147 1 0 1-20 922 end
pm-147 1 0 1-20 922 end
pm-148 1 0 1-20 922 end
sm-147 1 0 1-20 932 end
sm-149 1 0 1-20 922 end
sm-150 1 0 31-20 922 end
sm-151 1 0 1-20 932 end
sm-152 1 0 1-20 922 end
eu-153 1 0 1-20 922 end
eu-154 1 0 1-20 322 end
*u-133 3 0 1-20 922 end
9d-15% 1 0 1-20 922 end .

arbm-zizcd 6,56 S 0 0 ¢ 3016 O, 12 24000 0.10 26000 0.20 30000 1.40
oooo 98.10 2 1.0 612 end

220 3 Gene0.7298 1 $72 end

arbm-bormod 0.7298 11 0 0 5000 100 3 430.0e-6 .572 end

ond cosp

" .

,wucp_hch 1.430 0.929 1 3 1.072 2 0.948 0 end

.
.
.
mpin/assas204 fuelnghte828.78 ncycless) nlib/cycss
printlevelsS lightele?d inplevele2 numztotales$ end

.
3 0.6300 2 0.6935 3 0.8068 500 2.6408 3 2.6470,

.
powere32,99 burne=215.0 down=18) end
povers31.87 burns157.0 down=9.0 end .
povers31,.87 urns170.0 down=1023 end

o 1)5.0
fe 13.0

2r 321.0
1 33222232222 hh hh
2232222222222 hr hh
22 22 hh hh
hh hh
32 hh hh
22 hhhhhhhhhhhhh
22 hhhhhhhhhhhhh
22 hh hh
22 hh hh
22 hh hh
2222222222222 hh hh
o 2222222222222 h hh
an o (41418418848 cceececceee hh Ah 00000000000
ann an 418444448441 eccececececcee hh hh  ©000000000000

and input record | acale driver - 935/03/29 - 09:06:37 }

11
11
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Page II-11 of 39

nron nn i ce cc kb a: oo oo 11
m m nn i cc b A oo oo 11
™ m’n m ¥ cc hh A oo co 1N
nn nn nn 14 cc ShRRARRRRRRAY oo oo 11
nn A m i1 cc RRRRRARRARAAR 60 oo 11
nn m m i cc hh E Y-S oo 11
m nn nn 11 cc h B oo o0 11
nn ToU™ i1 ce cc B A oo .00 1
nn armn 188144148844 ccececececece  Bh A 0000000000000 1111111111111
nn nn 484412804844 ececceceece bh hh 00000000000 111111111131
<]
0000000 17 0000000 17 99999399993 77I7IITT1ITN
000000000 1” 000000000 Yl 9999993399999  NNINIININITT
(-1} 00 177 ] 0 1”7 99 99 ki
00 o0 rn 4] -] 1" LEd 9 77
-1 00 " 00 o0 /” L4 9 ki)
00 00 1" 00 00 1" 9999999999999 n
00 00 " 00 00 R 177 939399999999 ki
00 00 ' 00 [1] 1 ” n
00 00 1 0¢ 00 17 L4 7
(1] 1] 1" 00 00 7 9 n
000000000 U 000000000 17 9999399999999 7
0000000 IZ4 0000000 17 993999999999 ™
11 10 CEEEEEECEEEEE 5335555333538 3533555555338
il b33 6666668886 86¢ 5535355535333 5353553855353
111 s 112 ({3 123 s ss
1 33 11 €6 13 3 53
1 38t 13 (13 (211 33 33
11 1 666666666666 553553555838 $3555555583%
11 44 44 1 6666666666666 5555533535535 3555555555558
11 444848488408 ] 11 (11 (13 t13 S$ s
11 4444808448408 s 13 111 ({3 112 ss i1
11 44 181 11 (13 (13 218 1 s sS 13
11111111 44 11111111 (T {{{I{{ 5553335533355 5355533555558
11111111 4“ 11111113 [ 11 {{{{1{4 $35535333535 55353535855
1
o 11 recececeeee
as 11 ceeeesnen
8 ¢C ¢ 82 1
cc aa 11 [}
cc aa a 11 [ 1)
sssEssss ec sssssssasassa 1l esessceve
SS3E0SSS88SS ce Aasaassssssas 1 ecseeeees
as ec an s 1 [ 1}
- 8 cc as aa 13 [}
”n a8 cc € s 1l [ ]
. 5088889808888  cCCCCCCLCCCEC as sa 1111111111111 ececsveececes
assssssenss cceceeeceee as a8 1111111111111 eecezeescecece
- V0006000000000 000000000000C000PROCRLNPINEEIRNIRERIRORIPINCPCEICRECICORPRIPIPRIRRIRS
L]
seese program verification information eoces
code system: scale wversion:
[ X1 XX
PTOgram:
creation date: 03/01/97
1ibrary: /opt/neut/Scaled.l/din :
this is not a scale configuration controlled code
Jobname: mnichol
date of execution: 08/08/97
time of execution: 34:16:3%%
1
o
0
[} . nuclide concentrations, grame
basis ssingle yeactor assesbly
initial 13-18 & R
o 16 1,35R+0% 1.33R+08
totsl 3.902+05 3.90E+08
muclide concentrations, grams
basis ssingle veactor assemdly
initial
ua3d  2.832+02
u235  3.202¢04
u236  1.09Re02 °
uils 9.€7%+08
total 1.008+06 1.00R«0€
(] basie =
(] inicial 10.8 4 21.%54 33.3 4 43.0 4 43.04d
[} inicial 10.3 4 21.%5 @ 3224 4300 43.04d .
° uucudc concentrations, grams . .
is esingle reactor assembly
inlcfal 304.28 6083 8 ’! .S a 1216.74 1%520.8¢a u:s aa
© 16  1.358¢05 1.332403 1.35E¢05 1.338+05 1.358¢03 1.352Z¢0S 1.332+0%

° muclide concentrations, grams
. basis ssingle Tesctor assenbly .



-Attachment II:
initisl
mo 9%  $.343+00
te 9%  4.032-08
total J3.908+03
inicial
u2l) 1.308-0)
u23é  2.26%+02
u2ls 1.77R+04
u2lé  2.832¢0)
u2ls  9.57K+05
np237 1.44R+02
pu2lé  9.082-05
pu2ls  2.072+01
Pu2Is 2.078+01
pu2ly  4.232403
puldld  1.01R.03
el 4.612+02
pu2d2 7.048+01
an2d) 8.85800
as2ilm 1.332-01
an2d) 6.032+00
total $.8348+03

o

-]
initial
mo 33 2.91R+02

0
initial
tc 9% 4.00802
l0l J.60E+02
thi0) 2.078.02
agl03  2.8(5.01

[
initial}
- ndld) 4.51%+02
ndales 3.51R.02
sald? 3.672+01
smldd 2.11%+00
130 1.262402
salsl  1.052.01
esuls) 1.402-02
aml52 6.458001

[
infeial
eulS)  3.70201
94133 1.232-02

totsl

3.592.04

B00000000-01717-0200-00144 REV 00

Jos.2 4
7.468400
4.142-06
3.502.08

Jod.2 4
1.)43-03
2.26202
1.77R04
2.61%.03
9.572+038

4.432002
7.042+01
2.708+01
1.528-01
6.06R+00
9.848:08

J08.2 8
3.022+02

04,2 8
4.043+02
3.61K002
2.4)2402
2.852+01

3oe.2 @
4.74K+02
3.52%002
€.35%+01
3.13K+00
1.262+02
1.062.01
3.24x-02
§.432+02

304.2 &
3.83801
2.022-01
1.59K+0¢4

500.3 &
7.383400
4.143-06
3.903+03

€.062+00
9.042+08

0.3 a4
3.872+02

€023 4
4.043.02
3.618+02
2.432+02
2.852401

“608.3 &

4.74202
J.32%+02
8.432.01
J.188.00
1.262+02
1.062.01
1.502-01
§.452+01

€08.3 &
3.832401
3,712-01
1.592.04

912.5 4 1216.7d 1320.8 4 1825.04
7.38%400 7.58Ke00 7,588400 7.382400
4.143-06 4.34%-0¢ ¢.142-06 ‘.l‘l-b‘
3.90K+03 3.302+03 3.902405 3.908¢03

nuclide concentrations, grams

basis ssingle reactor assembly
912.54 1216.7d 1s520.84d 1!:5 0od
1.438-0) 1.4 lx-n: 1.522-03 3.373-03
2.372402 2.27%+02 2.27B402 2.27B<02
1.772+04 1.77Be04 1.778+04 1.778408
2.63840] 2.638+0)  2.632+03 2.63R403
9.37R¢0% 9.57R403 " 9,37R¢08 9.572+05
1.492¢02 1.49%02 1
S.042-05 4.238-05 3
2,332e01 2.21Re01 2.192¢01 3.1830
2.322401 2.21Be01 2
4.308+03 4.308.0) 4
1.012¢03 1.01R+0) 1.01B¢0) 1.01R0)
4.09R+02 3.33X402 3.77B482 3.62R402
7.042001 7.04R401 7.04Re01 7.043.01
€.118401 T.72R<01 $.25B+01 1.078402
1.912-01 1.302-01 1.502-01 1.438-01
€.062¢00 €6.062+400 §.063+00 €.08R+00
9.848003 9.54Xe05 9.348+05 9.002405

slement concentrations, grams

muclide concentrations, grams

basis =single resctor assembly
912.3 4 1216.7 4 1%20.84 1l2! 0d
3.878+02 J3.978¢02 J.07Re02 J.872002

mclide concentrations, grams

basis »single reactor assambly
912,94 1216.9 4 1320.8 4 1823.04
4.048+02 4.04R002 4.04EeD2 4.048402
3.612402 J.61R402 3.61R402 3.61K402
2.432402 2.438402 2.43E¢02 2.42R.02
2.852¢01 2.038401 2.85Be01 2.9%58.01

mc!ld- concentrations, g-uu

=gingle Teactor sssesb.

912 5 d 1216.7 ¢ 3320.0 ¢ xlzs 04

4.748402 &.74R002 4.74R¢02 4.74R2e02
3.328402 3.32R+02 3.523¢02 3.323+02
1.028402 1.16%402 1.272+02 1.362+02
3.102+00 J.18E400 3.388400 3.18%3+00
1.263402 1.26Re02 1.26E+02 1.262+02
1.053401 1,04R+01 1.048+01 1.032+01
2.192-01 2.838-01 3,.8522-01 4.182-01
6.432401 6.43%+01 6.45R001 6.432402

nuclid- concentrations, graas

l =singla reactor ll--bl

’12 Sda 1216.74 1320.0 & $.04
J3.832403 3.832401 3.83R40% ).IIIODI
8.193-01 £.50x-01 7.672-0% 6.6%2-01
1.39%+08 3.39R¢04 1.59E+04 1.39R404
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rPihSGgo’,.sum c0000ccncsveettny eoccsessnerveee e

SCALR{.3 Bulletin Board

L]

-

L]

. . Welcome to SCALE-4.),
*

L

L Z

0P0000000000000000000000000000000000000000000000P00R00000R0000P000000000000000

1 primary module access and imput record ( scale ariver - 93/03/29 - 09:06:37 )

- wmodule sas2h” will be called
Mihama-3, 2, 24.6€ GWd/aTU 86907, June 97

‘mixtures of fuel-pin-cell
d4growp lstticecell
.

voZ 1 den=%.996 1 922 :
92234 0.0285 52238 3.203 92236 0.0209 92238 96.757 end
0 1-20 932 end .

kr-8) 3
kr-85 10 1-320 922 end .
y-8% 10 1-20 922 end
sr=30 10 1-20 922 end
ar-3) 1 0 1-20 922 end
sr-34 1 0 1-20 932 end
2r=9S 1 0 1-20 922 end
nb-34 10 1-20 922 end
mo-93 31 0 1-30 922 end
tc-99 1 0 1-20 922 end
Fu-101 2 0 1-20 922 end
Tu-106 1 0 1-20 522 end
th-103 3 0 1-20 322 end
th=105 1 0 1-20 922 end
p4a-105 1 0 1-20 922 end
pd-108 1 0 1-20 922 end
ag-109 1 0 1-20 922 end
126 1 0 1-20 922 ond .
xe-131 1 0 1-20 932 end
xe-132 1 0 1-20 322 end
xe-135 1 0 1-20 322 end
xe-136 1 0 1-20 922 end
€3-134 1 0 1-20 922 end
©5-13% 1 0 1-20 922 end
€9-137 1 0 1-20 922 end
ba-136 1 0 1-20 922 end
1a-13% 1 0 1-20 922 end
pr-141 1 0 1-20 922 end
pr-143 1 0 1-20 922 end
ce-144 1 0 1-20 922 end .
nd-163 1 0 1-20 922 end
nd-145 1 © 1-20 922 end
nd-147 1 0 1-20 932 end
pm-147 1 0 120 922 end
sm-148 1 0 1-20 932 end
sm-147 1 0 1-20 922 end
an-149 1 0 1220 932 end
sm-150 1 0 1-20 932 end
s»-151 1 0 1-20 922 end
sm-152 1 0 1-20 922 end
ou-153 1 0 1-20 922 end
ou-154 1 0 1-20 922 end
eu-135 1 0 3-20 922 end
@d-155 1 0 1-20 922 end

arbm-zircé 6.56 5 0 0 O 8016 0.12 24000 0.10 26000 0.30 30000 1.40
40000 98.28 2 1.0 623 end

h20 3 dene0.6395 1 583 end

artm-bormod 0.69%5 1 1 0 0 5000 200 3 450.0e¢~€ 3585 end

end cowp

° sguarepitch 1.430 0.929 1 3 1.072 2 0.948 0 end
.

.
npin/assma204 fuelnght=820.74 ncycles=) niib/cycs$
printlevels$ lightele$ inplevels2 pumstotale$ end

J 0.6300 2 0.€935 3 0.0068 500 2.6408 J 2.6470

powers22.00 burns215.0 downelss end
povers3n.37 burnels?.0 downey.0 end
powere3n.37 burne170,0 down=132% end

© 1)5.0 cr 8.3 3
fe 23.0 co 0.07%

m 0.3

7S ni 9.9

37 221.0 nb 0.7F an 3.6
ass

3 saa 22222222222 hh hh

2222223222222 bh bh

2 22 hh hh

22 hh hh

22 hh by

22 RSAAANAANA N

22 BRARRRARRARRRD

22 hh hh

22 hh hh

32 hh hh

3222222222222 hh hh

o 2222222222222 hh hh

nn nn 111444814144 ececeeceeee hh hh 00000000000
nnn nn 214444844244 cceceeececceee hh h

§

1
i1
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am

3

LLELEELES
FEETITET

0000000
000000000
0o 0
00
00
00 00
00
00
00
00
900000000
0000000

11111111
11111113

initial
1.35R+08
J3.902+08

1
total

inicial
2,8358+02
J3.202+04
1.092+02
9.672+03
1.00R+08

uld

u2l)é
ulls
totsl

114444414444
1181144144444

4
44323488414
C“C“l“::“

[1]
«

cc ec Bh Ll
cc ah hh
cec hh hh
cc Ahhhhhhhhhhhhy
e AARARRRRRRARY
cc hh h
ee hh hh
ee cc b A
ccececeecccee hh hh
ceececeecee bk hh
" 0000000
7" 000000000
17 o0 00
1” 00 00
17 (1] 00
" 00 -]}
17 00 00
/7 00 00
4 00 00"
17 00 00
1”7 000000000
1Z4 0000000
44
444
133 ]
133
113 4 &4
44 (1]
a4 4
s32 4444448844844
183 4844488848484
(XX 44
44
4"
cc cc
cc
cc
ee
ec
3
ee
ce ec
S3s8ss8RESEEE  ccCccccecocee
ssassesssas eceecccecce

28888882
83332828

%%

99999933399
9999999999999
" bed
9 ”
9

9
9999999999993
999999399999

488448848448
484448888884

’

1111111111112
1111113111313

1/

133
151
ER 21

1111111111111
1111111111111

Page II-14 of 39
93999393999 7177717137717 117
9999999999999 TTITITININ?
92 T n
9 ”»” ky
” 29 7
9999939999999 7
939939933999 7
29 had
b1 17
3 kil
9999999993999 7
99999999993 ”
1 0000000
111 000000000
11 ] 00
1} 00 00
11 00 00
11 00 (1]
11 (3] 00.
n [ 44 00
11 o0 06
11 00 00
111111112 000000000
11111111 0000000

COERNPNS0040000000 0000000000000 C00NRRINRIDIRORRINR000000P0000080CRAR0000000000F

POOPNOP0RR00000000000000000000000000CE0CE0000000000000000P00000000000000000

1z-318 &
1.352+0%
3.90R.08

1e-13 4
2.858+02
3.208+04
1.092.02
9.672+03
1.002406

inicial
initial

. initial J0d.2d

o 1§

1.352405 1.35E¢0%

progras x;-rtueution information

code system:

progTanm:
creation date:
library:

this 15 not &

Jobname:
date of execution:

_time of execution:

sas?

03707797

nichol
0870997
14544520

Jopt/neut/Scalesd.3/bin

scale wversion:

scale configuration'controlled code

nuclide concentrations, grams
basis =single resctor assesdbly

nuclide concentrations, grams
basis sazingle reactor sssembly

32 a
32.3 4

nuclide eanemtnttonl. grama
basis e3ingle reactor asserdly

608.3 4

912.5 4 1216:74 13520.3 4 llZS 0e
1.358+05 1.35E+05 1.35R+05 1.332¢05 1.352+0%

nuclide concentrations, grams
basi{s wgingle Teactor assesbly

4.3
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inivisl 306.2d4 ¢08.3@ 913.5d 121674 1330.84 1823.04
mo 95 $.33Te00 7.30R+00 7.418000 7.4iB+00 7.42%400 7.432.00 7.428+00
te 9% J.83%-06 3.93%-06 3.932-06 3.’]!-0( 3.833-0€ 3.935-06 3.93K-06

total 3.908+03 3.90E+0S 3.90Ze05 3.90X+05 J.30%.05 3.902+05 3. 908403
muclide concentrations, grams
basis eringle reattor sssesbly
initial J08.2 4 08.34 312.58 12167 ¢ xszo.l 4 1835.0¢
u2l) 1.29%-6) 1.33x-0) 1,.372-0) 1.423-D3 1.462-0) 1,302-0) 1.542-03
0238  32.282+02 2.392+02 2.282¢03 32.282+02 2,293+07 2.292+02 2.29%402
u2)S  J.8IEe0& 1.832406 1,832.04 1.833404 1.033.04 1.038404 1.83804
w136 2.54Re03 2.5(2+0] 2.543¢03 2.543+0) 2.542¢0) 2.343¢03 2.31%+0)
u23s 9.5TE¢0S 9.572+05 9.372.05 9.578¢0%5 9.572403 9.372405 3.37B¢03
np23? 1382602 1.4JR+02 1.4)8+02 1.432402 2.432+02 1.438002 1.43E002
pu236  1.462-03 6.99%-03 $.738-05 4.70R-05 J,03%-03 3.152-0% 2.582-08
puls 1.932¢03 J.05R¢01 32.07R+01 2.06R¢01 2.052401 32.042401 2.03X+01
™2l 1,938401 32.032401 2.073+01 3.06B¢01 32.038¢01 2.04%001 2.03801
Pu2l9  §.228403 4.39%403 4.29%403 4.292+03 4.293¢03 4.29%+03 4.2920)
Pui0  9.702+02 9.708402 $.702+02 9.70%+02 9.692.02 3.498+02 9.698+02
pudl €.418002 €.24%602 4.072+02 3.918+02 3,768402 J.61R+02 J.47Ee02
. Pu2d2  6.318+01 6.333.01 €.332601 6.332¢01 €.332.01 £.332¢01 £.13X+01
am34l  0.552,00 2.598401 4.268401 S.362401 7.393.01 8.862+01 1.033.02
em282m 1.493-01 1.49%-01 1.478-01 1.672-01 3.462-01 1.462-01 1.432-02 .
am24)  5.322¢00 5.3I2+00 5.338¢00 $.3IL400 $.338.00 35.332.00 5.332+00 .
cotal 9.842+05 3.84Xe0S 9, BAEe03 9.848405 9.04R+05 9.842+05 9.842405
element concentrations, grams
auclide concentrations, grams
basis wgingle resctor assembly
initial J04.2 48 603.3d4 912.9d 1216.7& 1320.3 4 uzs o4
no 93 2.692402 1.652402 3.708+02 J.70R¢02 3.702+02 3.708+02 3.702+02
[] nuclide roncentrations, grame
basis ssingle reactor assembdly
inftial 304.24 60834 912.5 d 1216.7 4 1520.8 4 uzs 0od

te 99 3.821+02 3.06Re02 3.862+02 3.862+02 3.868+02 J.06E402 3.862-02
FuI01  J.462e02 J.44Fe02 3.44Be02 3.442e02 3.64R¢02 3.44K+02 3.443-02
h103  1.98E+02 2.332402 2.332002 2.338+02 2.338402 2.33R¢02 2.312.02 *
#9103 2.698+01 2.69E¢01 2.692+01 2.652+01 2.63%+01 2.698401 2.69K+01

(] muclide concentrations, grams
basis esingle reactor assesdly
initial 304,24 608,34 912,54 1216.74 1520 4 uzs 04
ndlidl 4.362402 8.568402 (.S6EeD2 4.5€8+02 4.568+02 4.562+02 £.362402 . .
nA14S  3.36Re02 3.362+02 J.J6BeD2 D.36EeD2 J.I6Xs02 3.)62+02 3.362402
22147  3.53R.01 6.112.01 J5.37R+01 9.833¢01 1.12R+02 1.222+02 131.312.02
;nley 2.162400 3.172+00 3.372+00 3.172+00 3.172+00 J.172+00 3.172400
anls0 1.208402 3.202¢02 3.202+02 1,208-02 1,208+02 1.208+02 1.208002
an181  1.072¢01 1.082+01 1.032+01 1.072+01 1.06E+01 1.053+01 1.05%.01
*ulSl 1.$28-02 8.482-02 1.542-01 2.235-01 2.912-01 J.59%-01 4.268-01
sm182 §.122¢01 6.122+03 6.322¢01 6.128+01 6.3128¢03 §.12B401 £.123¢01

[ nuclide concentrations, grams
basis esingle resctor sssembly .
* initiel 304,28 600.3 48 $12.98 1216.7d 13520.8d uzs 0e .

eul53  3.56E¢01 3.60R¢01 3.60%+D1 3.60E+01 3.60B+01 23.602+01 J.602+01
odlss  1.362-03 3.912-01 J3,432-01 4£.89%-01 ¢.123-01 7.21-01 4.17e-01
total 1.522+04 3.353Re04 1.52%¢04 1.528¢04 1.522¢04 1.32Be04 1.32E¢0d
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mih87¢03.sum

D¢00000000000000000¢0000000000000000000000000000000000000000008000000040000000800

1

SCALE{.] Bulletin Board

csenw

Welcome to SCALR-4.),

s o0 e

B000000000000000000000000008000000000000000000000000000000000800000000000000080

module access and input record | scale driver - ”IOJI:! - 09:08:37 )

primary
module sselh will be called

Mihama-3, 3, 29.3 OMa/NTU 37c03, June 97

mixtures of fuel pin cell
dgrowp latticecell

w2 1 den=2.9%6 1 922
!::N 0. 02!!0’;115 3.21°92236 0.0327 92238 96.727 end

1012
kr-83 1 0 1-20 922 -\d
y-89 10 1-20 %922 =nd
s5r=30 1 0 1-20 %22 end
zr=9) 1 0 1-20 922 eond
zr=3¢ 10 1-20 922 end
zr-95 1 0 120 922 end
Ab-9¢ 1 0 1-20 922 end
mo-33 1 0 1-20 922 end
tec-99 1 0 1-20 322 end
Tu-101 2 0 1-20 922 end .
Tu-106 3 0 1-20 922 end
th-103 1 0 1-20 922 end
rh-108 2 0 1-20 922 end
pd-105 1 O 1-20 922 end
pd-108 1 0 1-20 922 end
ag-109 1 0 1-20 922 end
sdb-12¢ 1 0 1-20 922 end
xe-131 3 0 1-20 922 end
xe-332 1 0 1-20 922 end
xe-135 1 0 1-20 922 end
xe-136 1 0 1-20 922 end
©8-134 3 0 1-20 922 end
€5-135 3 0 1-30 922 end
€s-137 1 0 31-20 922 end
be-136 1 0 1-20 922 end
l1a-13% 1 0 1-20 922 end
pr-181 1 0 1-20 922 end
pr-143 1 0 1-20 923 end
ce-144 1 0 3-20 5922 end
nd-143 1 0 31-20 922 end
nd-145 1 0 1-20 922 end
nd-147 1 0 1-20 922 end
pm-347 1 0 120 922 end
pm-248 1 0 1-20 922 end
an-147 1 0 1-20 922 end
sm-143 1 0 1-20 922 end
sm-150 1 0 1-20 922 end
sm-151 1 0 1-30 922 end
=-152 1 0 1-20 522 end
eu-153 1 0 1-20 922 end .
ou-154 1 0 1-20 922 end
eu-155 1 0 1-20 922 .nd
g3-1%% 1 0 1-20 922
arbm-zired 6,56 S 0 0 O 8016 O. 12 2(000 0.10 26000 0.20 50000 1.40
40000 98.18 2 2.0 €00 .
h2o J dens0,7518 1 5S40 end .

arbm-bormod 0.7518 1 1 0 O 3000 300 J 450.0e-6 S60 end
end cowp

.
squarepitch  1.430 0.529 1) 1.0722 0.9¢0 0 end

mpin/assee20{ fuelnghte$20.74 ncycles=5 nlib/cycs3
prlnt!mlns lightel=? irmplevel=2 mmatotaled end

:! 0.6500 2 0.6335 3 0.8068 500 2.6408 3 2.6470

povers24.€1 burn=215.0 downe3l$8 end
pover=14.92 burn=137.0 down=9.0 end
povers1§.92 burn=170.0 down=17§ end
poversJ{.13 burn=132.0 down«0 end

povcr-ﬂ 47 burn=28.00 dowm=1823% end

.

o 135.0
fe 13.0
xr 221.0

22332222322 W th
2222222223232 bh
32, 22 A

22 h» hh

22 h» hh

22 RhhRhRhhhhRRR

22 RhRRhhhhRRhRR

22 bh hh
22 ‘hh hh

23 hh hh
2232222222222 hh hh
2323222222222 hh bh
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O pa

L-X-E-X-]

393333239332
g;E
3
33°
338223393333

0000000
000000000
00

o0
000000000
0000000

11111111
11111113

initial
1.352+03
3.908+05

total

initial
2.958+02
3.212.08
3.272402
9,672408
1.00R+06

uwald
u233
u2l6
vile
total

112444414111
134111444114

i
144144441413
4151444488141

444448444448
S44448884844848
44

44
L)

€ceceeeceee hh hh
cceecececcece  hh Bh
[ ce hh Bh
ce hh h
ce Bh hn
(-1 RARRRRARRRARY
ce hhhhRhhRhhhhh
ec bh hh
[ hh hh
ce ecc hh hh
cocecceeccece  hAh hh
eeccececeee Bh bh
17 0000000
7" 000000000
" 00 00
I’ 00 00
17 00 00
/77 00 00
17 00 , 00
" 00 00
" 00 00
17 o [-1]
7" o0ce000000
1 . 0000000
44
444
(X1 4484
s22 44 44
(23] 44 44
4 44
[0 44
111 4444408484484
333 qasaadasasLud
131 : 4
44
[ 1}
ec cc
cc
ce
ee
ec
ce
ec
cc [

|

33338338
33328888

©OD0000000000
©ODO0000000

333331333333
333333333331)
k2 b}

hb]
33333333133
3333333330

1
111111111111
1111111111

17/

7"
. 7
7
7"
"

182
i1

1
1111111111111
1111111111111
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99999999999
9999399599999
” 9

b4 9
9999939993998
,’99”9’!!;:

”
9999599999999
99999993939

(7] 4
LIITYYYIYYIYY)
44844488848
4

oot 4l
"

seegeeseceees
ceseeceee

-0
acseeeesceoee
aseeasceeeeeesd

CPPPPINRRN0EI00000 00000000 NTIICGLE00G000000R000000000000000000000000000000000000

1z-18 4
1.)52.08
J.90E«08

1.00240¢

initial
initial

program verification Information

code system:

program:
creation date:
1library:

this is not a

Jobnane

date of sxecution:

time of execution:

sas2
©3/07/97

scale wversiom:

/Jopt/neut/Sceled.)/bin

scale configuration controlled code

nichol
08/08/97
14:43146€

nuclide concentrations, grams
basis =single reactor sssembly

nuclide concentrations, grams
basis ssingle reactor assesbly

basis »
10.8 4 21.54a
10.8 4 21.5 4
nuclide conc

32.3 4
32.3 4

entrations, grams

7777777771177
71T
” ?

SE66666EEEECE
::‘6“66““‘

[13
(3
66666668664¢
CEEEEEECEEEEE
(1} (13
111 (1]

(1] (1}
S6886CCCEECEC
CE66CEEs66E
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basis =single resctor sssesbly
initial 304.2d §08.3@ 913.5¢ 121674 1520.8 4 ms 0a
© 16 1.I5Be0% 1.352e0S 1.332+03 1.352+035 1.332.0%5 1.352¢05 3.358+03
(] mclide concentrations, gn-l
basis =single reactor sssesbly
inicial 304.24 ¢08.34 912.54 1216.7a4 1%30.8a4 1823.0¢
"o 93 1.252¢01 1.51ReD1 1.322401 1.328e01 3.523¢01 31.52%¢01 1.52Ke01
tc 99  3.31E-03 3,.33E.05 ),.352-03 13.338-05 3,33gx.08 3,332-05 J.358-03
total 3.902+05 3,902+03 3.30K.0% J.90B+05 3,902+03 3,908+05 3.902403
nuclide concentrations, grams
basis =single yreactor assesdly
initiel J04.2 &8 608.) 4 912.3d 1226,7d 1320.0 4 ll!S oa
21l 1.792-03 1.%02-03 32.022-0) 2.132-03 2.242-03 2.362-0) 2.472-0)
. uzid 1.062002 1.862402 1.972402 1,882402 1.892+02 1.892401 1.30B+02
ulls 9:408003 9.402¢0) 9.402+03 9.40R+03 9.40R+01 9.40%+03 9.40240)
w236  4.08E+D) 4.08R+03 4.08Re0) 4.08E«03 4.088¢03 4.083+03 4.08240)
(31} S.46ReD3 9.468405 9.46R005 9.468005 9.462005 9.66K+05 9.462403
3.788+02 3.78Re02 J.798402 3.798402 3.792+02 3.79%02
4.018-04 3.292-04 2.692-04 2,21K-04 1.812-04 1.492-04
pu2ll 1.002402 1.162402 1.178+02 1.3178¢02 1.16X+02 1.16R¢02 1,158.02
1.162+02 1.178+02 1.178+02 1,16E402 1.168+02 1.13202
$.112403 5.112+03 S.112+03 S,11Re03) 5.112.01 $.112+0)
pu2é0  2.052¢03 2.052¢03 2.053+0) 2.052+03 3.058+40) 32.05R¢03 2
puzdl 1.072¢03 1.032403 9.903+02 9.51R+02 9.142+02 09.782:02 8.
pu2d2 3.812¢02 3.81R+02 3,.812402 J.31B+02 3.81R002 3.812+02 J.818+02 .
an24l 3.368+01 7,39801 1.16E402 2.5%2+02 1.938402 2.282.02 2
am242m §.338-01 £.33%-01 €£.302-01 £.272-01 §£.252-01 £.222-01 €.20%-01
am243  £.572+01 €.58R¢01 €.382+01 6.57R+01 €£.372403 €£.572+01 6.372401

total 9.698+05 9.698¢03 9.69%003 9.698+03 9.692+05 9.692+05 9.69%.03
element contentrations, grams
-] nuclide concantrations, grams
basis ssingle raactor sssembly
inftial 104.2d4 608.348 912.5d 1216.74 1520.84d 1.2! cd
20 95  S.91Re02 £.09R¢02 6.95K+02 6.93E¢02 6.35R+02 6.952402 €.932402 .

[} muclide concentrations, grams
basis ssingle reactor assembl
initial 304.2 4 ‘Ol.) 4 912.34 1216.74 1330.0 4 1923.04
tc 99 7.,268402 7.,29%.02 7.2 T7.29%402  7,29%8+02 7.29%+02 7.293402
Tulbl  6.98Re02 €.982402 6.082+02 €.33R+02 £.302e02 6.302402
Thl0) J.972+402 4.392.02 4. 4.J98+02 4£.39%+02 4.)9%402 4.39%202 .
#gl0%  7,462401 7.472+01 7, 473001 T.478+01  T.472401 7.472+01 7.872401 . :
] uucud- concentrations, wnu
. #single reactor assesb
inltis) J04.2 4 608,34 !12 H a 1216.7 & 1%20.8 4 uzs 0a
N4 7.338002 7.522402 7.32B+02 7,522+02 7.328402 7.522402 7.522402
nd143 €.19R+02 6.3192+02 §.3292+02 0.193002 €.198+02 £.192+02 6.1’l~02
anld7  8.03R+01 1.132¢02 1.432+02 1.663+02 1,.88E¢02 1.98E+02 2.102402
amldy  2.06%+00 J.122400 3.122+00 3.122+400 31322400 J.128+00 3.12200
sm150  2.36R+402 2.36R402 2.562+02 2,.56E+02 2.562+02 2,.36B+02 2.56E<02
am131 1,272401 1.282+401 1.27E+01 1.272+01 1.26Z¢01 1.232+01 1.324E¢01
sulsl 1.452-02 9.702-02 1.7982-01 2,.602-01 J3.413-01 4.222-01 $.02p-01
sm132  1.202402 1.20E+02 1.20R402 1.20B+02 3.203402 1.208+02 1.,208+02
° muclide concentrations, grass .
- basis =single reactor sssesbly
initial 304.24 608.3 4 912.58 1216.7¢ 1520.8 4 1!25 ca
sulsl 9.782+01 9.852+01 9.853+01 9.85K¢01 3.8352+01 9.85%01 9.852¢01
gda1ss 3.502-02 5.342-01 1.012+00 1.42R¢00 1.78R+00 2.09%+00 2.372400
total 3.032+04 J,01E«04 3.032¢08 3.0)2¢04 3.032+0¢ 3.0JRe04 3.032+04




Attachment I1: B00000000-01717-0200-00144 REV 00
mih87¢04.sum

0000000000000 0000000000000000000000000000000000000000¢0000000800000000¢0000000°¢

1

SCALEL.3 Bulletin 3Board

Welcome to SCALE-4.3.
.

00000000000 00000500000000000000000000000R00000000000000R0000000000000000000000

le access and fnput record [ scale driver - 93/03/29 - 09:06:37 )

primary modu
wodule saslh will be ealled

Mihama-3, 6, 32.2 GNA/NTU, 87c0i, Juns 97

‘mixtures of fuel-pin-cell
44group latticecell
.

vo2 1 dens9.998 1 922 N
$2234 0.0295 92233 3.21 92336 0.0327 92239 96,727 end
1-20 922 end

kr-2)
kr-03 1-20 922
y-19 1-20 322
sr-90 1-20 322
[ 3333 ) 1-20 922
3r-9%4 1-20 922
zr-93 1-20 922
nb-94 1-20 922
m0-9% 1-20 922
tc-99% 1-20 922
rv-101 1-20 922
ru-106 1-20 932
rh-10) 1-20 922
th-10% 1-20 %22
1-20 922
1-20 922
1-20 922
1-20 922
1-20 322
1-20 322
1-20 922
1-20 922
1-20 922
1-20 922
1-20 922
1-20 922
1-20 932
1-20 922
1-20 %22
1-20 922
1-20 922
1-20 922
1-20 922
1-20 922
1-20 922
1-20 922
1-20 922
1-20 922
1-20 922
1-20 923
1-22 922
1-20 932
1-20 922
1-20 922

arbm-zircd §.56 S 0 0 O 8016 0.13 24000 0.10 26000 0.20 50000 2.40
40000 98.18 2 1.0 607 end

h2o 3 Sene0.7390 1 S67 end -

arbm-bormod 0.7390 1 1 0 0 S000 300 3 430.0e-€ 567 end

end comp

EHEEEEEREEE T IR HEELE L EEEEE R EEEE

squarepitch 1,430 0.929 13 1.07220.948 0 end

mpin/essm=204 fuelnght=020.74 ncyclesel nlib/cyces :
printlevelsS lightelsy irplevel=2 numstotaleS end

3 0.6300 2 0.6935 3 0.8062 500 2.6408 3 2.6470

.
powers26.87 burne21%.0 down=388 end
powers)8.12 burnel$?7.0 downa9.0 end
poversds.12 burn«170.0 downel76 end
power=17.25 burm«332.0 down=0 end
power=30.33 burn«28.00 downe1823 end
4

o 133.0

fe 13.0
zr 231.0

22322222222 Bh hh

2232322222222 hh hh

22 22 hh hh

322 hh hh

22 hh hh

22 AhRRRhRhARRRR

22 Ahhhhhhhhhhhh

22 hh hh

22 hh hh

21 hh hh

2222322222222 hh hh

2223222222222 hh hh

m 118141484444 ecceccceeeee hh hh ©0000000000 1
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Attachment IT: B00000000-01717-0200-00144 REV 00

ow

(-X-X-X.

000000000
oo ©0

1]
20
80
1]
€0

0

33993353333

0000000

0
00000000
0000000

n

1
1111111
1111112

aigag

uuu:uus

m
m
m
nn
nn i1
nn
nn
nn

i1
41112804444
143111414144

5335555585338
g;SSSSSSSSSSS

ss

S5

$55533385338

5555333555333
33
83

$s 33
1 5555535535433
} 535535555333

cececccceceee Ay B 0000000000000
e (14 hh hh o0 (-]
ce hh hh oo [
cc hh M oo (-]
ce Rhhhhhhhhhhhh oo [0
ce RRRRRRAARARRR oo [
ecc p 1§ AN oo 0
ce b Y M oo ©0
ce e M oo oo
cecececceecccee Bh Bh 0000000000000
ceeccecceee hn Bh 00000000000
" 0000000 99999999999
17 000000000 9999999999999
1 -1 oo bl b el
1 (1] 00. 99 7
17 00 00 99 99
L4 (L] 00 9999999999999
1 00 [ 939999999999
1 00 00" b3
r’” 00 06 . ”
7" 00 00 b4
1 000000000 9995999393998
Iz 0000000 999999999999
11 0000000
111 000000000
833 1111 00 00
121} 11 00 00
333 11 [ 1 00
1n 00 80
: 1 00 00
333 11 . 00 00
[1Y} 11 00 (L]
1Y) 1 -]} 00
11111111 000000000
11111111 0000000
cc ce
(-]
cc
ec
cc
cc
cc
ee ec

1111111111111
1111111111122

1/
7

1
1111111111111
111111111112

PP 0L0000000000000000a00000800000000000000000000000000000P0000000000400000000000¢

initisl 12-18 4
1.352+0% 1.352+08
J.90%+03 3.90B¢0S

inicial 12-18 &
2.952+02 2.95K.02
3.21R+04 3.212404
3.272+02 3.272402
9.672+05 9.67E403
1.002406 1.002¢06

initial
initial

initial 304.2 &
1.352¢05 1.35R+05

program verification tnformation

code system: scale version:

program: 5882
creation date: 03/07/97 .
library: /opt/neut/Scaled.d/bin

this is not a scale contiguration controlled code
Jobname: nichol ‘
date of execution: 08/0%/97

‘time of execution: 15.:10:24

nuclide concentrations, grams
dasis =single reactor asssmbly

nuclide concentrations, grams
besis =single resctor assesmbly

bazis =
10.8 & 21.54 32.34
10.3 4 21.5¢ 32.3a
nuclide concentrations, grams
basis =aingle resctor assesdbly
£08.3 4 912.5 4 1216.Y4 13520.8d 1825.04
1,352¢0% 1.352+05 1.35E+05 .1,352+05 3.35840%
miclide concentrations, grams
basis =single reactor assesbly
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Attachment I1:

inicial

wo 33 1.60201

te 9% 4.658-05

total 3.90%+03

initial

ull)3 1.042-03

wlld 1.,778+02

u2ls 8.318+0)

u2lé 4.233+0)

w238 9.442+03

np237 4.16R+02

pudé §.212-04

pu2ls 1.3)R402

P2l 1.332+02

Pl 5.142.0)

pu240  2.228.0)

pu2él 1.1028)

pud2 4.6%R+03

an28l 3.9572+01

an2d2n €.002-01

am24) 8.93%+01

o total 9.64R0%
0

initial

° mo 95 6.36R02

initisl.

tc 99 7.838602

rulldl 7.492002

thl0) 4.27R02

° agloy §.478+01

initisl

ndl4} 7.71202

ndlds  6.632.02

sald7  8.242+01

sm}dY 2.102+00

sml30 2.8432+02

sml3l 1.342+01

*ulsl 1.382-02

o =152 1.292+02

initisl

*uls) 1.118+02

94155 3.75E-02

total 3.3ce00¢

B00000000-01717-0200-00144 REV 00

J04.2 4
1.69%+01
4.712-03
3.90208

308,24

1.962-0)
1.778+02
8.31%.0)
4.232+0)
9.448+03
4.258+02
5.11%-04
1.438+02
31.43%+02
35.21E.0)
2.228+03
1.14R403
4.69R¢02
5.338+01
5.852-01
8.948+01
9.663+03

304.2 &
7.422+02

304.2 4
7.868+02
7.432+02
4.71802
8.48201

304.2 4
7.928402
6.6J2+02
1.132+02
3.328400
2.842402
1.362401
1.012-01
1.292402

304.2 4
1.118+02
€.3152-02
3.302+04

808.3 a
1.70R+01
4.712-08
3.90%.0%

608.) &
2.092-0)
1.78%+02
8.312.0)
4.232+0)
9.44205
€.33802
4.192-04
1.44202
1.442002
5.21203
2.232403
1.092+03
4.692+02
1.272.02
6.822-01
£2.942+01
9.662.08

§08.) @
7.492002

$08.3 4
7.862402
7.49202
4.732002
5.482+01

€08.) 4
7.928402
€.612+02
1.688+02
3.322400
g.IGIOOI

1.
1.293+02

§08.3 4
1.112+02
1.162400
3.302+04

$12.8 8 3216.74d4 132004 1033.04
1.702+01 1.702+01 1,708401 31.708+01
4.713-03 4.71R<0S ¢, 718-0% 4.71E-03
3.908005 3.90X+05 3,908+08 3.90R+03

miclide conCentrations, grams

basis *¢ingle reactor mssesdly
912,54 1216.7d 1320.0 6 xlas od
2.233-03 2.34K-03 3.475-03 2.60%-0)
1.792+02 1.80B+03 1.31R+07 1.83B02
$.312+03 3.31R403 §5.318+03 1.31E¢0)
4.233+03 4.2)B+03 4,232.0)

9,.442403 9,44%403
€.253+02 q. 2‘!002
3.433-04
1.44%002

1.442+02 . 1.4
$.212+03 S.31240) $.21R+03 5.212+03
2.232003 2.23R¢03 2.232+03 2.2)8+03
1.052403 1.01E+0) 9.692402 3.31R+02
4.698+02 &.692402 4.69Ke02 4.692402
1.702+02 2.11B402 2.513402 2.503402
€.792-01 €.762-01 6.742-01 €.712-01
8.948+01 8.94x.01 8.94R+01 8.%42.01
9.66R+05 9.662405 9.662+0S 9.662408
elesent Concentrations, grams
nuclide concmtnum. grans
basis ssingle react sembly
912.54 1316.7 d 1520 l d xlzs 0a
7.402402 7.408402 7.402002 7.48R402
‘nuclide concentrations, grans

1

912.5d4 1216.7 & 1320
7.068+02 7.06R+402 7.9 .
7.492402 7.492402 7.49%007 7.49Re02
€.732002 4.73Re02 4,73Be02 4.73Re02
8.482401 B.402+01 3.483+01 B.40Re01

nuciide concentrations, 91--

basis wpingle reactor assembl
912.%5 & 1216.7d 13520.3 4 Il s.0a
7.928402 7.92B<02 7.922402 7.92B402
€.638+02 6.632+02 §.61E002 §£.632002
1.718+02 1,.90202 2.052+02 2.172+02
3.322000 3.322+00 3.322+00 J).322400
2.888002 2.848002 2.842+02 2,842402
1.348+01 1.33g+01 1.322+01 1.322401
2.742-01 J.402-01 4.452-01 3.)02-01
1.292+02 1.292+02 1.29%+02 1.29%3+02

nuclld- concentrations, grans

basis =single rveactor assembl: x

912,54 1216.7d 1320.8 4 1823.04
1,112+02 1.112.02 1.11%+02 1.312.02
1.638400 2.0(E+00 2.418+00 32.73200
3.308+04 3.30Ee04 3.30B+D4 J.30%004
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Attachment II: B0O0000000-01717-0200-00144 REV 00
mih87c¢07.sum

D000P00000000000000000000000000000S0000000000000000000000000080000000000000000008
.

BCALRE.3 Dulletin Doard

meccsnas wecssccces ooees

L]

L]

L]

: Welcoms to SCAIR-4.3.
. N

-

.:‘0..O0.I..00..000'0...'..0.l0..00._D.l...l.....00'...0..000.l.'..............
1 primaty module access and Input record { scale driver - 95/03/29 - 09:06:37 }
~ wmodule sasld will be called
Mihama-3, 7, 33.7 Ond/NTU, 87c07, Sune %7

*‘mixtures of fuel-pin-cell
44group latticecell

wo2 1 den=9.9%¢ 1 922
32234 0.02’; ,;;;3 3.21 92236 0.0327 92238 9€.727 end

xr-33 101 end
xr=25 1 0 1-20 922 end
y-89 10 1-20 922 end
37-90 1 0 1-30 922 end
sr-93 10 1-320 922 end
2r=9¢ 1 0 1-30 922 end
xx~93 1 0 1-20 922 end
nb-%¢ 1 0 1-20 922 end
mo=93 1 0 1-20 922 end
tc-9% 1 D 1-20 922 end
ru-101 1 0 1-20 922 end
Tu-106 1 0 1-20 922 end
th-103 1 0 1-20 922 end
zh-105 1 0 1-20 322 end
pd-103 1 0 1-20 922 end
pd-108 1 0 1-20 922 end
ag-109 1 0 1-20 932 end
sb-124 1 0 1-20 922 end
xe-131 1 0 1-20 922 end
xe-132 1 0 1-20 922 end
xe-135 1 0 1-20 922 end
xe+136 1 0 1-20 922 end
cs-134 1 0 1-20 932 end
€5-135 1 0 120 922 end
c8-137 1 € 1-20 922 end
ba-136 3 0 1-20 923 end
1a-139 1 0 1-20 922 end
pr-141 1 0 1-20 922 end
pr-143 3 0 1-20 922 end
ce-144 1 0 1-30 322 eond
nd-143 1 0 1-20 922 end
nd-145 1 0 1-20 922 end
nd-147 1 0 1-20 922 end
pm-147 1 0 1-20 922 end
pm-143 1 0 1-30 922 end
sn-147 1 0 1-20 922 end
s»~-149 1 0 120 922 end
sm-150 1 0 1-20 922 end
sm-151 1 0 1-20 922 end
am-352 1 0 1-20 922 ‘end
eu-153 1 0 1-20 922 end
eu-154 1 0 1-20 922 end
ou-135 1 0 1-20 922 end
10 1-20 %22 end

pd-138

arbtm-gzircd 6.56 3 0 0 0 8016 0.12 24000 0.10 26000 0.20 30000 1.40
40000 98.18 2 1.0 601 end

h20 ) dene0.7510 1 561 end

arbm-bormod 0.7510 1 1 0 0 SG00 100 3 4350.0e-€ 561 end

end corp .

squarepiteh  1.430 0.92%9 1 3 1.072 2 0.948 ¢ end

npin/assme204 fuelnghte820.74 ncycless$ nlib/cycsS
printlevele$ lighteled inplevels2 pumztotals$ end

3 D.6300 2 0.6935 3 0.83068 S00 2.6408 ) 2.6470

pover=28,13 burne=215.0 down=3108 end
pover=33.31 burne157.0 down=9.0 end
pover=l3.21 burns170.0 down=l?{ end .
povers)d.39 burnel$1.0 downe0 end
© power=31.77 burn=28.00 down=1023 end

© 135.0 cr 5.9 mn 0,33
e 13.0 co 0.07S ni 9.9
sn 3.6

xr 221.0 nd 0.72

1 sssssssssss ans 22222222222 hh th
3088858852808 aasasassans sessssessssss 2222222322222 hh hh
[ 1] s as [ TS 1] [ 1] bh hh
[ 1] as aa s 22 hh hh
[ 1] aa 2 =5 22 hh hh
SSISSSEBANSS B002328258882  BISSINBNNGS 2 hhhhhhhhhhhhh

[ETITTTTT VT Y YY PTTTTT YTy Sussssssnss 22 ABRRhRhhRhhhL
ss  as [ 1] .8 2 hh ah

s s [ 1) [ 1 22 hh hh

s 5 aa [ LI 1 ] s 22 ah hh
[IITITITETRTY SO V) BR SSSSENSESSSeS 2222222222222 hh N
59330888839 aa [ 1 28505898988 3222222222222 hh an

nn o 441824444444 ecceeecesce hh hh 00000000000 11
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Attachment II: B00000000-01717-0200-00144 REV 00

X

Page 11-23 of 39

ann nn d848440884488 cececceceecce  hb hh 0000000000000 11
nnn on 11 cc cc hh oo oo 1) N
nm nn m 11 ce hh A oo oo 11
m m m 11 cc hh M oo oo 11
an w2 M 11 cc BRRRRRRRRREAR 0o oo 11
nn m m 1 ec RRRRRARRRRRRR 00 oo 11
m mn o 14 ce e R oo oo 11
an mn nn i1 ce ha M oo oo 11
nn mman i1 3 cc hh MM oo o0 11
nn nan 1484484411248 ceccceeecceee hh hh 0000000000000 1111111111111
nn rn 441848224448 [ hh hh 00000000000 1111111111111
0000000 " 0000000 17 9999999999 271NN
000000000 Il 000000000 77 9999999399993 7171771717111
80 Q0 1 00 00 17 9 % M 77
00 17” (34 00 1 124 9" 77
00 00 7" 00 00 17 99 9 n
-1} [-1] 17 00 -1} 17 9995993999999 ”
Q0 00 17 00 00 * 1 999999999999 kA
00 00 1”7 00 00 1" ?” bl
oo 00 17 00 00 17 99 n
00 00 1/ 00 00 117 . - 99 73
000000000 14 000000000 17 9999999999339 kil
0000000 2 0000000 1” 999999939339 ” .
11 8555355385358 - 33333333130 222322222222 5355555555538
111 5335355555533 333333333333 2222222222222 3333553333355
11 ss 182 3 N 22 22 2t S
11 ss 138 33 22 332 $s
11 ss 133 33 22 132 ss
11 £55555555588 333 2 555555355558
1 5553555353533 33 a2 9555555355538
1l 35 (21 33 22 Tt2 53
11 33 t234 3 22 3133 33
1 53 ss 33 33 33 a2 133 * 33 33
11111111 $55355355553S 3333333333333 2222332223222 5535555553383
11111131 85555553555 . 333333300 2222222222222 55555535538
sss 21 ‘eccbecececees
SB83888398888  ccCcecececceee [} 1 eceerecscceee
cc €C aa 1 e
[ as 11 e
(.14 as 11 L ]
cec 288 11 eceeceeees
ec as 1 evecceces
. cc aa as 11 [ 1]
ec aa as 11 e
cc [ aa 11 [ L]
S3BBESSBESSSE  CCCCCOCCCCCCCC 88 aa 1111111111131 sececcecececee
35855888088 ecceccceece as as 111111111111 ecescceccecee
BOOOCRCEPOOR000000000 0000000000000 0000000RRCEPSSRNCRCENTNNR0COCERRDREPOOOSOOOOTS
a9
[ XL CO0000000 0000000000 00000Q000R0RCRCNRRRCCRORRRERSESCREHCALRRERORQOIROOORTS
esnce .
::::: . program verification information
sesee code eystem: scale wversion: 4.3
seeee program: sasd
eeses
° creation date: 03/07/97 .
-
: library: /sopt/neut/Scaled.3/bin -
.
: this is not a  scals configuration controlled code
: Jobname: nichol -
: date of execution: 08/08/%?
. time of execution: 135:32:5¢8
nuclide concentrations, grams
basis msingle reactor assembly
infcisl 1m-10 4
° 1.358+05 2.3524085
total 3.908+05 3.902.08
nuclide concentratlions, grams
. basis ssingle tesctor assemdly
inicial 1z-18 4
vl 2.95802 2.95K402
u23S  3.21R«04 2.21%+04
u2)6 3.272+02 J.272+02 *
u2ls 3.672+05 95.678+08 .
total 1.002+06 1.00R+06
. basis =
initial 10.8 & 31.54 32,34 43.04 43.04
initial ., 10.8 @ 1.5 4 32.3 4 4.04d 4.04 .
nuclide concentrations, grams
basis esingle teactor sssasbly
in{efal 304.2d4 €00.3 4 912.5d 1216.7d 1530.8 4 1825.0¢ -
© 16 1.358e05 1.35B¢05 1.35E+05 1,352¢03 1.35B¢D5 1.332¢03 1.35240%

nuclide concentrations, grams
basis ssingle reactor sssecbly



Attachment II:
inltial
»o $3  1.46R.01
tc 99 5.262-035
total 3.308403
initial
v2l3  1.822-03
u2)é 1.722402
u2l%  T.63R+0)
u2l6  4.312.0)
u2ls  9.41R.08
np237  4.362.02
pu3l6 6.853-04
Ppu2l3 114850402
pu2d 1.458002
pu2ly  5.11%.0)
pu2d40 2.3080)
pudl  1.223.03
pu243  5.19%3.02
a2 J3.59x.01
an2d2n 6.862-01
am24) 1.02%+02
total 9.65%+08

0

o
inlvial
w0 9% 6.628002

]
initial
tc 99 8.13%.02
Tul0l 7.832002
th10l  4.428.02
agloy 8.99K.01

0
inicial
naldld 7.87k+02
ndlds 6.80KR+02
mld7 8.398+02
smld49  2.068+00
am1S0  2,93R+02
aml31 1.342.01
eulsl 1.202-02
° sml32  1.358¢02
initial
eull) 1.182.02
@al1ss J.76x-02
total 3.462.04

B00000000-01717-0200-00144 REV 00

J04.2 4
1.768+01
$.332-08
3.9502+08

304.2 4
1,952.03
1,738402
7.632403
€.318+03
9.432+08
4.45%02
5.632-04
3.558+02
1.558.02
$.19%+03
2.308+03
1.172.03
$.19%+02
5.39%+02
6.832-01
1.028.02
9.652+0S

Jod.2 4
7.722+02

0.2 4
9.188+02
7.832+02
4.912+02
9.013+01

304.2 ¢
8.092+02

1.332.02

Jod.2 4
1.182.02
6.012-01
J.462404

603.3 8
1.782402
$.338-0%
J3.90K+0%

60,3 &
2.092-0)
1.748+02
?.838+03
4.318+03
9.432+08
4,.458+02
4.622-04
1.578+02
1.872+02
3.192.0)
2.308+01
1.1280)
5.198+02
1.308402
$.802-01
1.028402
9.652+08

$08.3 4
7.70%+02

603.) 4
8.18%+02
7.838+02
4.918+02
9.012+01

“508.3 4

2.093.02
6.992.02

1.358402

€08, @
1.188+02
1.252+00
J.462004

912.5 4 1216.7 4 0.8 4 1825.0 4
1.788+01 1.,782+01 1:3’"." ;,-un.ox

5.33%-0%5  S$.333-08 5 332-05 3,3)3-0%
3 90R+05 J.902+0% 3,90%+03 :.,axoos

mclide mtntnum. er-

basis =single reactor sse

912.5 4 1216.7 4 13510.8 & llls 0d
: 228-03 2.)32-0) 2,.432-03 2.622-03
1.75!‘02 1.768+02 1,77Re02 1.1ll¢02
7.633:03  7.€3340) 9,.632403 7.638+0)
4.J1R003  £.312+403 4,31%¢0) 4.J1Z00)
9.438+05  3.432+05 9,432403 9.438+03

1.568+02 1.362+02 1.552002 1.542.02
S.192+03 $5.192+0] %.198+03 S5.19%0)
2.308+03 2.30K+03 2.302+0) 2.30R+03
1.080¢03 1.04E+03 9.972+02 9.503.02
S.198402 5.19402 S.3198002 $.19R.02
1.748+02 2.16R+02 2.37R+02 2.96Re02
€.772-01 §£.758-D1 6.728-01 6€.692-01
1.022+02 1.02m+02 1,022+02 1.022+02
9.658+05 9,.632405 9.65B+08 9.632+08

slemant concentrations, grams

mclide concentrations, grams

besis =aingle reactor assembly
912.84 1216.7d 13208 ¢4 1!2! 0 4
7.702402  7.788402 7.,70402 7,783402

muclide concentrations, grams

besis »single reactor assesbly
912.9 & 1216.7 & 1320, 4 1328.0 4
8.188402 €.18R+02 §.132+402 8.10%.02
T7.838¢02 7,.83K402 7.83E¢02 7.832+02
4.918402 4.91E+02 4.912+02 4.91%+02
9.018+01 9.012+02 9.01R01 9.01Xe01

nuclide concentrations, grams

basis *single reactor mssembl:
912.9 4 1216.748 1520.0 4 ll 3.0 4
§.09%+02 8.09R.02 8.098+02 8.098+02
€.098482 €.89E+02 £.89K+02 §.89%.02
31.742402 1.942+02 2.09R+02 2.21R402
J.362+00 3,362+00 3.362+00 3.362eD0
2.992402 2.992.02 2.992402 2.99R402
1.342401 1.33B401 1.322+01 1.312+01
2.732-01 3.392-01 4.483-01 $.292-03
1.352402 1.3352¢02 1,352+02 1.332402

nuclide concentrations, grams

Dasis =gingle resctor assembly
913.5 4 1216.7 & 1%20.8 4 1l2$.° a
1.108¢02 1.182402 1.38E+02 1.102.402
1.758+00 2.20K+00 2.59E+00 2.94E+00
3. 468404 . 46Re0L 3.462004 3.462+04
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mih87c08.sum

0000000000000 000000000008000000000008000000000048000000000000000000000800000000000¢
.

SCALEL.3 Bulletin Board

Yelcoms to

SCALR-4.].

0000000000000 000000000000000000000000000000000000000A000000000000000000000000

3

prisacy
module saslh

will e cslled

socdule access and

Mihama-3, 8, 38,2 CGudery, 87c¢08, June 97
. .
. ‘mixtures of fuel-pin-cell

44group
.

latticecell

uo2 1 d-n-! 996 1

kr-83
xr-8%
y-83

sr-30
2r-93
zr-9%4
zr-93

am-147
am-149
an-130
s-1351
sm-132
eu-133
su-154
eu-133
ga-133%

»

']

*

o

“

»
uunpynnunuyuunwuuunuunn»ukununununwuuunuuunn
00000G00000000000000C00BC0000B0000B00A000000

-

arbm-zirecd

end corp

squatepitch

1-20 922
1-20 922
1-20 922

iiiiiiiéiéiéiiiii-&ii&&iéi&iiiii&i&iéii&!ﬁ22

1-20 922

922
92734 © 02’;093235 3.31 92236 0.0327 92238 96.727 end

6.56 3 00 0 8016 0.12 2‘000 0.10 26000 0.20 50000 1.40
40000 98, 1. 2 1.0 626
B30 ) den=0.6984 1
arbm-bormod 0.6384 1 1 0 0 5000 100 3 450.0e-6 586 end

1.430 0.929 1) 1.072 2 0.948 0 end

npin/assm=204 fuelnght=220.74 ncycles=S alib/cycs$
printlevel=S lightelsd inplevels2 numstotaleS end

3 0.6500 2 0.6933 3 0.8068 500 2.6408 3 2.6470

povere28.€3 burn=215.0 down=)8) end
pover=40.62 burn=137.0 down=9.0 end
power=40.62 burn=170.0 down=17§ end
power=33.72 burn=352.0 down=0 end

powers3l.8% burne=28,.00 down=182% end

0 1350 cr 5.9 0.3
fe 13.0 co 0.078 nl .9

sr 221.0 nb 0.71 an 3.6
1 SE388530888 Sasaasaas

S383885838088 [TYTYYTYT VY
8 [T Y as
[ 1] 1) aa
s (13 as
938055098833 sssasanasssas
SSSSESSS888S  aiNlaaassasaa

83 as as

8 a3 * 2
s ss a2 (1)
BSSESES0S888S a2 aa
sssesssasss sa aa
nn nn AL0R528448448

€eceeeceeecee

22222223322
3222222232222
22 2

“
~

22
2222223222222
2322222232322

hh

EEggaig
144949

|:9:4:4:44
44444

N

imput record { scsle driver - 95/03/29 - 03:06:37 )

e
e
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nnn nn 113148482818 ccceeccececee Bh AN POOO00000000O 11
T m 11 ec €c hh ah OO oo 11
an an o 11 ce bh a oo oo 11
nn nn 11 cc hh A oo oo 11
m nn nn 11 [ RAhhAAARARRRRR OO oo 11
Y m m 11 ec ARARARRRARRAR =~ OO oo 11
m m m 11 cc hh th oo oo 11
mm m o i1 ce hh th o0 ! oo 11
na o i1 (13 ec hh ah 00 oo 11
an nan 4448444811218 cecceceecceee  hh hh 0000000000000 1111111111111
n nn 444844444848 eececeecceee hh hh 00000000000 1111111111111
]
Q000000 I 8000000 177 99395999999 777213372271717
000000000 1 000000000 1 9999999999899 7NN
00 00 77 0o 00 1 [1] ” ” ”
00 00 17 00 0o /7 1 1] ” k3
13 00 17 00. 00 17 [} ” kil
00 00 " 00 o0 17 9999999999999 kil
00 00 1 00 00 17 999999999999 e LM
00 00 /7 00 00° 17 99 hid
-1} 00 U 00 00 17 134 kad
00 oo 17 o0 [} ' 99 77
000000000 1 000000000 17 9999993999339 77
0800000 4 0000000 1”7 99539999999 7
11 SEE66668666¢€ 22222232222 22222223222 , 33333333133 0000000
po 33 CEEEEE6686666 2222222232223 2322222222232 . 333333333333) 000000000
1111 (13 £33 22 22 22 22 113 b3 ) 33 00 00
1n [ 1] (23] 22 22 (Y] 33 00 00
11 [ 1] (33 22 22 LT} 33 00 00
11 S6EEEEEETEEE 22 2 333 00 00
11 6666666886666 3 22 333 a0 00
11 [ 11 & (23] 23 . 22 18 - 33 o0 00"
11 (13 (1] (11 a2 22 113 00 (1]
11 (13 (11 13t 22 22 Tt 33 33 o 00
11111111 E6EEEEEEEECEC 2222233232222 2222222222222 3333133333333 000000000
11111111 ({11131 1171] 2222223233323 2322223312223 33333333313 0000000
1 . .
° 11 ececccceeenne
11 - seseceeecceee
ce cc 11 o
ce 11 e
ece 11 [ ]
ce 11 seaeceeee
ce 11 ececeesee
ecc 11 [ 1]
ce 11 [ 1]
ece ce 11 [ 2]
ceeeeceececeee 1111111111111 esececseeccee
ecececeeeeee 1111111111111 eececesceenee
GODSROS00000000000000000000R000PPRRROCR00R00E0Q000R0C00RRCQOIRCRRO0SOROIRNOIOOIGRRIRRY
-
'O.""..OO""09000.0'l.."ll00l".l.‘...“‘..""....lt.".."'..l."...'l.:::
.. esene
oo program veritication inforwmation essee
e.e LA XXX
:: code systes: scale wversion: 6.3 eoece
.
(X ] 0000808000000 0000000000000000000 000800000000 000000000400003¢00000000000 e
aneee
e eee
progran: sasl XYY
enese
creation date: 03707797 .
° 1ibrary: /opt/neut/Scaled.3/dbin :
this §s not a scale configuration controlled code
jobname: nichol
date of execution: 08/08/97 .
‘time of sxecution: 16:22:30
1 .
[ M .
° nuclide concentrations, grams -

basis rsingle resctor assambly
initial 1x-13 @
© 1.35E+08 1.3352408
total 3.90R+D3 3.308+03
[] nuclide concentrations, grams
basis ssingle reactor assesbly
initial 12-18 4

w234 2.932.02 2.932.02
u235  J.212404 3.21R404
u236  3.272402 3.278402
U238 9.672+03 9.67R.0%

total 1.002+06 1.00R.06
0 basis o
] initie} 10.8 4 21,84 2.3 4 43.04 4.04
[} inicial 10.9 4 .54 32,34 4.04 4.0¢a
0. nuclide concentrations, grams
basis =single vesctor mssemdbly .
. initiel 304.2d €08.3 4 912.35d 121674 1%20.8 4 1825.04

© 16  1.35240% 1.33%¢05 1.352405 1.35B405 1.352+0% 1.3SE+03 1.35240%

0 nuclide concentrations, Qréas

basis ssingle reactor asseadly



Attachment II:
inteisl
mo 93 1.358401
te 99 §.56R-08
total 3.90R403
initial
['v3) 1,912-03
uw2lé 31.69%+02
uwllS  7.77%+0)
u2lé  4.332+03
ull 9.422+05
np237  4.832402
pu23s  7.762-04
puzls 1.60R+402
pu2ls 1.608402
Pu2l9  S.36R403
Pu2ed  2.38R+03
. puél  1.312403
pu2é 5.458+02
am2dl 3.838+01
em2d2m 7.701-01
anld) 1.14R+02
o total 9.642+03

]
initial
no 93 6.63R402

[}
inttial
tc 99 8.248402
ul0dl  7,968+02
rhl03  4,.502+02
»gl09 9.33R+01

o
initial
ndld4)  $.04%+02
nal14s §.938+02
sml4? 8.278+01
m149  2,.258400
130 J.072+02
salsl 1,48%401
*ulsl 1.452-02

o
inlcial
aalS? 1.138+02
euls) 1.212+02
ga133 4.308-02
total J.512+0¢4

B00000000-01717-0200-00144 REV 00

Jod.2 @

‘1.882+01

€.658-03
3.930K.05

308.2 4
2.0%2-03
1.708+02
7.7780)
4.32200)
9.428+08
4.71%02
6.338-04
1.71R+02
1.71R402
5.43203
2.39%.03
1.262403
8.452402
9.008+01
7.672-01
1.14302
9.643+03

jot.2 4
7.80R402

J0L.2 &

8.278+02
7.96%+02
5.00R¢02
9.352+03

304.2 8

8.368+02
€.935R+02
1.208402
3.36K000
3.072+02
1.508+01
1.112-01

304.2 &
1.352002
1.228002
7.052-01
3.512.04

§08.3 4

1.892.01
€.652-03
3.90840%

9.642408

€03.3 &
7.96R+02

€08.3 d
$.372+02
7.963+02
$.002402
9.358+01

608.3 4
8.268+02
§.958+02
1.498+02
J.568+00
3.078+02
1.49%+01
2.072-01

0.3 4
1.358402
1.33202
1.29%+00
351204

912,34 321674 1330.84 1025.04
1.898+01 1.892¢01 3.89E+01 1.89%0%
€.638-03 6€.632-05 ¢€.64E-03 §6.642-03
3.902403 3.902+0% 3.90R+03 1.30303

moclides concentrations, vr—s

basis *single reactor ass
912.5 4 1216.7 @ 1330.8 4 1025 0 e
2.342-0) 2.482-0) 2.622-0) 2.768-03
1.738+02 1.712.02 1.743002 1.763+02
T.778403  7.772401 7.772+0) 7.77803
4.328¢01 4.322403 4.328-01 4.128-0)
9.438+03 9.42E¢03 9.428+05 9.428003
4.71R¢02 4.718003 4.72E+02 4.72802
4.29%-04 3.51p-04 2.883-04 2.36X-04
1.728+03 1.71R+02 1.708402 1.69R402
1.728402 1.732+02 1.70B+02 1.692+02
§.452+03 S.458+03 5,458¢0] $5.43%+03
2.392403  32,392+0) 2.398+03 2.)9%+03
1.168+03 17112+0) 1.07R+0) 1.018+03
5.452+02 $.4352,02 5.45B403 3.638.02
3.078+02 2.328+02 2.76R¢02 3.102+02
7.612-01 7.%582-01 7.55R-01 7.52R-01
1.342002 1.14E+D2 1.34B+02 1.148.02
9.648+05 9.642+05 9.64E+DT 9.64R03

element concentrstions, grams

uncud- concentrationa, grems

s ssingle reactor assexbly

’!2 ! d 3216,74 1320.8 @ 1!23 04

T.862002 7.862002 7.8363+02 7.86R402

muclide concentrations, grems

basis ssingle resctor assembly
912.9 @ 1216.7 4 1%520.8 4 1825.0 4
8.278+02 8.272+02 08.272+02 8.27%+02
7.968+02 7.962402 7,.968+02 7,968+02
5.002+02 $.002¢02 $.008+02 5.008402
9.358¢01 9.,352+01 92.352+01 3,333401

muclide concentrations, grems

basls =single reactor assewbly
913.5d 1216.7 & 1510.! [ uzs ¢d
0.368402 8.268+02 3.262+02 3.263+402
6.95R¢02 £.952402 €.95%002 §£.932.02
1.738002 1.922+02 2.072+02 2.203402
J.56R¢00 J.S€E+00 J1.562+00 J.562.00
J.078¢02 J.07R¢02 J.07R¢02 3.07R+02
1.488¢01 1.47E¢01 1.4862401 1.45%401
3.028-01 3.962-01 4.9%0E-01 5.333-01

meuco concentrations, w-l

basis »single resctor assexb

$12.5 4 2216.74 1%20.8 4 1.25 0d
1.352402 1.3%2+02 1.332402 1.)5R+02
1.222402 1,222¢02 1.228+02 1.222402
1.812¢00 2.278+00 2.67%+00 J.01X<00
3.512+04 3.51%+04 J3.S1Ee0d 3.51K+04
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SCALZ4.3 Pulletin Board

Welcome to SCALE-4.].

!Q‘.Q00...0."...0"."..000" 9000000000000 0000000 0000000000000 00000000084000
primary module sccess and input record | acsle driver - :sml:s - 09:06:37 )

- module lulh will be called

Mihama-3, 86b02 O, 8.3 OWA/XTU, 86L02, Juns 97

M mixtures of fuel-pin-unitcell:
.
44gToup latticecell
uwo2 1 dens%.996 1 822 .
92234 0.0288 ’2215 J.:ol 92336 0.0208 92218 96.742 end
kr-93 1 01-208 end
kr-3S 1 0 1-20 n: and
y-89 10 1-30 832 end
sr-%0 1 0 1-20 822 wend
22-93 1 0 1-20 822 end
sr-9¢ 1 0 120 322 end
2r-35 3 0 1-20 822 end |
nb-34 1 0 1-20 822 end
mo-33 3 0 1-20 822 end
tc-99 1 0 1-20 822 end .
=101 1 0 1-20 822 end
ru-106 1 0 1-20 832 end
zh-103 1 0 3-20 822 end
£he105 1 0 1-20 822 end
pd-103 1 © 1-20 822 end
pd-108 1 0 1-20 822 end
#g-109 1 0 1-20 822 end
sb-124 1 0 1-20 822 end
xe-131 1 0 1-20 822 end
xe-132 1 0 1-20 822 end
—_ xe-13S 1 0 1-20 822 end
10 1-20 822 end
30 1-20 323 end
30 1-20 322 end
10 1-20 822 end .
10 1-20 822 end
310 1-20 822 end
10 1-20 322 end
1 0 1-20 822 end
10 1-20 822 end
310 1-20 822 end
$ 10 120 822 end
101-20 822 end
10120 822 end
10 1-20 322 end
10 1-20 822 end
301-20 822 end
10 1-20 822 end
10 1-20 022 end
10 1-20 022 end .
su-133 1 0 1-20 522 end
eu-154 1 0 1-30 822 end
ou-153 1 0 1-20 822 end
10 1-20 822 end . .

gd-13%

arbm-zircd 6.56 3 © 0 0 3036 0.12 24000 0.10 26000 0.20 30000 1.40
000 98. x:oz 1.0 600 end

40
h2o ) dened., 751' 13
lrb-»—bo 0.7518 2 1 0 0 3000 100 3 430, Ou-l 3560 end

. 450 pom boron (wt)] in modarator

snd comp

: fuel-pin-cell geometry:
:qu:npuch 1.4300 0.3929 1) 1.0723 0.948 0 end

B I A T N I A R R R R I N

. assembly and cycle paramsters:
.
rpin/assme20d fusinghts$20.74 ncycless=l nlib/cyce$
printlevelss lightele? inplevelsZ numztotalsS end
3 0.6500 2 0.6€9)8 3 0.8068 500 2.6408 3 2.6470
pover=31.61 burn«215 down=1825 end

0 135.0 e¢r 5.9 =n 0.33

te 13.0 co 0.07S nl 9.9

sr 321.0 nb 0.73 #n }.6

.

L L I NN A N R A I I SN N R
.

1 sssussessss 22222222222 bh hh
S3ESUSSEESSES 2222322223222 hh hh
us . ss 22 hh kh
(1) 22 ®h hh
8 32 hh bh
350508885888 SA3SARARARANA 985883935580 22 Ahhhhhhhhhhhh

SBIREESISEST  S44BGREERNARL 238888808308 22 ARhhhhhhhhhhh
55 as . 1] 22 hh hh

s s as s a2 hh hh

(1] s s as »s f 1] 22 hh hh
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[7) [ 2332322322223 ph hh
aa aa 3232232322222 hy hh
[}
nn o 2344114841418 ececcceeece hh hh 00000000000 11
nnn o 118088884288 cccccceceecee  hh A 0000000000000 11
mnn m 39 cc cc  hh Ah oo oo 11
nn an m i1 cc . hha A 00 oo 11
m  an nn i1 cc hh A oo oo 11
m [ nn 14 cc RhRRRRAARARRR oo oo 11
m noan 3 ec RhARhRRRAARRL 0o oo 11
m m an 14 ec hh hh oo oo 11
nn nanonn 1 ec hh Bh oo oo 11
nn mnn 11 ec ec hh o oo 11
m nnn 14248484484 ceccesececece hh hh  ocoococooooooooo 1111111111111
nn nn 144234844848 cecececccecce hn hh 00000000000 1111111111111
[
0000000 38880838 1 0000000 VL4 99999999939 7717111117111
000000000 sssessssassse 17 000000000 * 7 9593993995399 77NN
00 00 ] [1] 144 00 00 177 »” ¥ M 77
-]} [-1] ] 7/ ]} 00 144 99 134
[} [-]] [ ] 177 [-1-] 00 7 9 9 iy
Q0 00 17 00 * 00 17 9399999999339 ”
00 -1} . 17 [-{4 00 17" 99999399939 7
[0} 00 . 1 00 00 ” . 39 ki
00 00 77 00 00 ” 9 7
00 00 7/ - 00 00 U 99 ”
000000000 17 000000000 177 . 9999999999399 M,
0000000 1" 0000000 7 999995999999 "
0
11 MIMIIMINIIIMN 11 3331333110 3333333310) ©€000000
111 77771111117 1 333333331330) 3333333333133 . 000000000
1111 ki 7 s21 1111 b3 3 t32 33 3 00 00 °
11 77 232 h33 33 111 ) o 14
11 77 133 n 33 383 33 o0 00
11 n b3 b 32 33 (-] 00
11 77 11 p3 3] 333 00 00
1 ki 138 11 3 1t . 33 o0 [
11 i it 11 3 122 ° 33 o8 00
11 ad 118 1 1 b3 ] (11 33 33 ({4 00
13131111 7 11111311 3332333312103 333333331230) 000000000
. 11111111 n 1 33331330303 . 3333333330 0000000
0 assssaass 11 secssrerevee
2238888820 1 seeseeecerese
*  us 8 cc cc  aa aa 1 (1]
as cc as s 11 [ 13
a8 cc as as 11 [ 1]
assssessases ec asasasssaassa 11 ssecesoee
SS88E5088888 C©C saasssssaasaa 11 sceseseee
. s cC sa as 11 e
- 83 ¢c¢C as sa 1 [ ]
s 3 cc [ ¥ ¥ s 11 ..
S488BN0838888  CCCCECETCCCEE  as sa 1111111311111 eececceecettee
. ssssEssssss cecececeeeeee as sa  II1IIL1121111  eeecermeecsce
8800008 RO0OGRRS
s0008Be0RQOS
program verification information
code system: scale wvursien:
program: sss2
ctreation date: ©3/07/%7
2idraryr Jopt/neut/8caled.l/bin .
.
.
. this i3 not a scale configuration controlled code .
.
Jobname: nichol .
.
- date of execution: 08/08/97 L3
-
time of sxecution: 37:13:30
1
0
o
Q' o o m e wm e e e s oveecssecsss s emoans M
0°
] nuclide concentrations, grams
basis ssingle Teactor assesdbly
initial 12-18 4 .
0 16 1.352+05 1.338+0%
totsl 3.30E¢035 3,90R.03
[} nuclide concentrations, grass
basis =single reactor assembly
initisl 13-18 d .
u2lé  2,85Z.02 2.8352402 .
©235  J.21Re04 3.21Re04
ulls 2.082.02 2,082402 . .
ulls 9.67205 9.672402
total 1.008+06 1.00240¢ .

[} basis =
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0 ) inteiad T 1w.sa 21.8d 3234 43.04a 4.0 4
[ initial 0.8 68 31.8 ¢ 32,34 43.0a 43.08
° miclide concentrations, vrnl

basis =single reactor assesd
initisl 304.24 60334 su 54 1216.74 1%30.90 4 uzs 04
© 16  1.33EeD5 1.38200%5 2.35B¢03 1.352¢05 1.)58+05 1.333.05 1. 332408
0 miclide concentrations, wn-
basis wsingle resctor ass ¥
initisl 304.24 60834 sn S d 3216.74 1320.94 3923.04
m 95 1.668400 J.772600 3.89R400 3.89R+00 3.892+400 3.893.00 3."!000
total 3.90Re05 J.908+405 3.902+03 3.908+03 3.90Z+05 3,.90%605 JI.90R«0S
. nuclide concentrations, grass
basis ssingle rescter nu-bl;
initial 304.24 €090.3 4 912,854 12167 4 1530 4 1823.04d
u2ll 8:062-04 8.222-04 8.41R-01 $.798-04 9.172-04

u2dd  2.532+02 2.5)2402 2.33Re02 2.338+02
u2dS  3.34%+04 2.342.04 2.342.04 2.34R+04
u236  1.758+03 1.752¢0) 1.732403 1.73%+03
uld  9.62%+05 9.622.05 9.62%.05 9.612.03%
np237  5.922+01 6.362+01 6.36Re0) 6.372+01
pu2)6  1.962-05 1.642-0% 1.342-08 6.05K-06

Pu2dl 4. 46B+00 L.66R400 4.652400 &.62E000 §.59R400 ¢.56R4D0 &,5IRe00
puls 4.468e00 4.66R¢00 4.638¢00 4.62B¢00 4,.59R400 ¢,.562400 4.312400 .
Pu2)9 2,.94B¢0) 3.022+03 3.02R403 3.02840) 3.02E+03 3.0230) 3.028¢0)

Pu240  4.202402 4.282002 4.28R402 4.282+402 4.282+402 4,203.02 4.20%402 .
Pu241  1.392602 1.338002 1.272602 1.22802 31,1702 1,13202 1.012402
pu242  1.01Z+01 1.01%+01 1.012¢01 1.018+01 23.012+01 1,012.01 3.01X¢01
am241  1.032+00 6.432+00 3.16R¢D1 3.66E+01 2.314R+01 32,602.01 3.042.01
as2é2n  3.242-02 1.23%-02 131.2)2-02 1.22%-02 1.228-02 1.212-02 1.212-02
ami4)  4.342-01 &£.162-01 4.1€2-01 4.168-01 4.162-01 4.162-01 4.162-01
total 9.91R+03 9.912405 9.91R+05 9.91Ee05 5.91E+05 9.912405 9.912+08
elemant concentrations, grams .
° - miclide concentrations, grams
basis =single reactor mssemdly
iniciel 304.2 8 608,34 912.9d 1216.74 1320.8 4 uzs 04
mo 93 9.332+01 2.31R+02 2.182402 2.18R¢02 2.18E«02 2,308+02 2.188402
¢ nuclide mmtuum. rnu
basis ssingle reactor sssesbl
initial 304.24 °608.3 4 912,354 1236,7d 1330.34 1823504

te 99 2,20B402 2.26R002 2.28Re02 2.24%e02 2.24F402 3,24B+02 2,312402 .
Tul0l  31,952402 1.3S5E+02 1.9352¢02 1.958¢02 2,.93202 1,952003 1.9%53402 - .
Th103  9.46R+01 1,33R+02 1.332¢02 1,33E02 1.332¢02 1.332.02 1.333402 .
agl09  1.052401 1.058+01 1.052¢03 1,05B+01 1,052+03 1.0%R¢01 12.052401
0 nuclide concentrations, grams

basis saingle resctor assembly
initial 304.24d 608.34 912.34 1216.7 &8 1320.8 4 182%5.04
ndlé) 2.522¢02 2.822+02 2.02R2+02 2.82R¢02 2.82R+02 2.822+02 2.822.02
nA1ES  1.99K+02 1.99Z+02 1.993¢02 1.99R402 1,992402 1.998+02 1.992+02
sald? C.TBRe00 2.642+01 4.21R401 5.488+01° £.492401 7.30R001 T.96202
amléy 1.962¢00 J3.132+400 J.132400 3,132¢00 3.132+00 J.338+00 3.138400
sn130  6.432401 6.43R001 6€.4)2+03 6.43E01 €.432401 €.432+01 £.432+01
w151 B.ISE+00 B.348+00 8.482400 §.432+00 8.302+00 §,322+00 8.378400
eul5l 8.482-03 6.)4E-02 1.182-01 1.722-01 2.262-01 2.80%-01 3J.)32-01
sm152  3.332401 J3.332¢01 3.338+01 3.33R+01 3.332401 3.332+01 3.33%¢01
] mclide concentrations, grams
basis ssingle reactor assesbl
inftial 30{.2d4 608.3 4 912.5d 1216,7d4 1520.0 8 1825.0 4
®ulS)  1,522¢01 1.55E«01 1.5SEs01 1.558¢01 3,55R¢01 1,552+01 131,55%.01 -
gdA18s  4.752-0) 9.772-02 1.830R-01 2.33B-01 13.17E-01 3.742-01 4.242-01 .
total 8.622+01 8.622+0) B.622+03 B8.62B¢03 £.622+03 3.622+03 8.623403



Attachment II: 1300000000-01717-0200'00144 REV 00
mih86b02plus100boron.sum

°'0.'|0'.0.0....00'0.......00...O'.'...Q'."Q'QQ..""O.'."".."...'..000. LA A4

- *
: scarsd.d nngsu Soard .
- L]
: Welcoms to SCALR-4.3. :
L[] L]
-O.'..00.0.0.000......0...0.'.00'0..'00'00"0.'.0‘....""'..""'0"....0..".

b ¢ prisary module and input record ( scale driver - 93/03/29 - 09:06:37 )
= wodule sas2h will bo ennod

Mihama-3, 86b02 €, 0.3 GMANNY., B6DI2, June 97

.

‘e v o o » 0 6 5 5 0 v e oes "o s s >e e e e
.

. sixtures of fuel-pin-uniteell:

44growp latticecell

wo2 1 den=9.996 1 922

92234 0.0283 92213 3.208 9223€ 0.0208 92230 96.742 end -
kr-3) 31 0 1-20 922 end
kz-85 1 0 1-30 922 end
y-89 101-20 922 end
3t=30 1 0 1-20 922 end
2r-93 1 0 1-20 923 end

r=3¢ 1 0 120 922 end
zr-35 10 1-20 922 end
nb-%¢ 10 1-20 322 end
»0-35 1 0 1-20 922 end
te-39 10 1-20 922 end
Tu-101 1 0 1-20 922 end
Tu-106 1 0 1.20 922 end
rh-103 1 0 1-20 922 end
Th-305 1 0 1-20 922 end .
»d-105 1 0 1-20 922 end
pd-108 3 € 1-20 922 end
29+109 2 0 1-20 922 end
sb-126 1 0 1-20 922 end
xe0-131 3 0 1-20 922 end
xe-132 1 0 1-20 922 end
xe-135 1 0 1-20 922 end
xe-136 1 0 1-20 922 end
c9-134 1 0 1-20 522 end
ce-135 1 0 1-20 322 end
cs-337 1 O 1-20 322 end
ba-136 3 0 1-20 322 end .
1a-139 1 0 1-20 922 end
Ppr-141 1 0 1-20 322 end
pr-143 1 0 1-20 %922 end
ce-144 1 0 1-30 922 end
nd-143 1 D 1-30 922 end
nd-145 1 0 1-20 922 end
nd-147 3 0 1-20 923 end
om+147 3 0 1-20 922 end
pe-148 1 0 1-20 322 end
sm-3147 1 0 1-20 922 end
sm-189 1 0 1-20 922 end
sn-150 1 0 3-20 922 end
sm-151 3 0 1-20 922 end
an-152 1 0 1-20 922 end
e«u-1%3 1 0 1-20 922 end
*u-150 1 0 1-20 922 end
eu-135% 1 0 1-20 922 end
10 1-20 922 end

93-153

srtm-zircd 6.56 5 0 0 O D026 0.12 24000 0.190 2‘000 0.20 30000 1.40
40000 90.18 2 1.0 600 end

h2o J Gen=D.7318 1 S§0 end

arim-bormod 0.7513 1 1 0 0 5000 100 3 $30.0e-6 560 end

430 ppm boron Iwt) in moderator

.
M I IR A I R A B I I N I A S SRR S,
corp

e cee e mrs e seer e st e e e s e s e e ..

fuel-pin-cell gecmetry:
quazepitch 1.4300 0.929 1 3 1,072 20.948 0 end

LN I I I N R N I I I I T I e

assembly and cycle paramsters:

roin/assm=204 fuelnght=0820.74 ncyclesel nlib/cyce$S
printlevels$ lightele? inplevels2 numitotale$ end
3 0.6500 2 0.‘”5 ) 0.8068 300 2.6408 3 2.6470
powerels.61 Durn=215 down=1823 end

0 135.0 e¢r $.% an 0.3}

fe 13.0 co 03.07S ni 3.9

zxr 223.0 nb 0,71 an 3.6

sssass 33321223322
2322222222322
n 22

22
22

b 8

32344
14444

gg;%%
EEE%
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8888005308883 83 as » 2222222322222 by hh
S85ss088sss aa 2 868888ss3as 2223222232222 M hh
m nn 134414848448 €eecceceeee ah hh 00000000000 11 .
nen nn 111414844441  cccccccccecee  hb AR 0000000000000 11
e ™m i1 cc ecc hh hh oo oo 11
nnonn m 11 ce bh A 00 oo 11
m m 11 ec hh Bk oo oo 11 -
nn m m i1 ce . hhhhhhhhhhhhh oo oo 11
nn m nn i ce BAhhhAhRRRRRRS Do oo 11
m m 3 ec Ah hh oo oo 11
mn nn on 1 ee . hh oo oo 11
nn nann 1 ec cc hh hh oo o0 11
mn nn 114111414444 cecccccecceee hh hh  eoooocoo000000 1111111111111
nn o AR4515048048 ceccceeeccee hh hh ©0000000000 1111111111111
° .
0000000 ¥4 0000000 17 99995999999 1179737117777
000000000 7" 000000000 " 9999599999999 TIMNINNIIMN
00 00 i 00 o0 * 17 12 M M 7
00 1 o¢ 00 17 39 b 34 7
00 00 7 00 00 17 L4 - 99 77
00 1] 7" (1] (1] 17 9999339999999 77
-1} 00 17 00 (14 17 999959993999 kel
-1} 00 17 00 (L] 17 . 144 kid
00 a0 [ 1] 4 7! 00 00 17 b2 "
00 00 " 17 1] 00 17 L 44 n
000000000 L} 17 . 000000000 1" . 9999999999399 7
0000000 114 0000000 1" 999999999999 ”
1 7177117111711 33333333113 22222222222 11 .
111 2777771717117 333333333333) 2222232222322 111 .
1111 " 77 338 3 .2 2 33t - 444l 1112
11 77 t13 3 32 333 4 4 1
11 17 (13 33 23 (33 11
b5 7 33 22 11
11 77 313 22 4 4 11
11 kid 11 3 22 - 132 IR YYYYS L § §
11 77 [ 1% B 33 22 31 [ZEIRYY YY) 11
11 77 ts3 33 b3 22 ER ] " 11
11111118 77 3333333333333 3222222222222 (1] 11111111
) 11111111 77 33333333333 2222222222222 - " 31111111
] ssasaasaa 11
11
. te e 11
cc 11
ce 11
cc 1 eeceeeeen
(-4 11 eeceeeeen
ec 11
. cc 11
ce [ 11
eceeccececeeee 1111111111113
1111111111112 °
’
program veriticstion information
code system: scals version: o3
. S0CPRRE00000000008000000000000000000000Q000RERCPPRROCEPPRNNRECRINRRRNGEOYL
0000200008040 000000800R2000000800000000000000000000000PECERRRNRDRGOIGOIGS
.
program: sas2
croation date: 03707797
1ibrary: /opt/neut/Sceled.d/bin
this is not a scale configuration controlled code
jotname: nichol
date of execution: OJ/08/97
time of execution: 17:32:41
1
0
0
Qe o o o 0o 0o v 0o v =" 600 o oo neoeeeeeese
o
[} nuclide concentrations, grams
basis =single reactor sssembly .
inicial 1z2-18 4
o 16 1.332+05 1.33R+08
total J3.902+03 3,.902+08
. nuclide concentrations, graas
basis =aingle Teactor assesbly
initial 12-18 d
u23d  2,.852402 2,85R402 .
u233  3.21R¢04 J3.21Re04 . . .
u23€  2.082402 2.002402 .
u2ls 9.672405 9.67240%
total 1.00%+06 1.00B+06 .

basis »
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[} initisl 10.8 ¢ 21.8¢ J2.3 6 43.0 4 a3.04d
[ initisl 0.0 ¢ 21.%4 3234 4.0 & 43.0¢
] - . mucllde concentrations, qun
basis *8ingle reactor as
inicial 304.248 608,38 912,54 12167 ¢ 1520.! d uzs 0d
© 16 1.358005 1.332403 1.333e035 1, JSI‘DS 1.35%403 1.332.0% 1.333'03
0 muclide concentrations, vr—l
basis =eingle reactor ass
initial J0¢.24 603.3 4 912,354 1216.74 1320.0 4 xns 0d
mo 93 1.668+00 3.808¢00 3.928+00 3.338+00 J.93R¢00 3.91E¢00 3.938+00
total J3.90R+05 3.202405 JI.90R+03 3,908+05 3.30R+03 3.90%40% 3.908+03
mclide concentrations, grams
basis ssingle reactor assemdly
initial 308.24 608.34 912,54 1216.74 1320.0d 18235.04
u2)3  8.142-04 8.322-04 3.522-04 8,712-04 8.302-04 9,093-04 9.23R-08
w234 2.8522+02 2.522+02 2.532+02 2.332.02 2.33Be02 2.533.01 2.333+02
N23S  2.34Be04  2.34%404 2.34B+04 2.342004 2.34%e04 2.34%e04 2.343404
U236 1.73203 1.758003 1.75R+03 1.75B¢03 1.752+0) 1.75B+031 1.752+0)
. u1ls 9.628+05 9.628+05 9.628+05 9.622+05 9.62%+05 9.622+0% 9.622403
o237 $.998¢01 6.8IR+01 §.838401 6.438+01 6.438401 £.438+01 €.442+01
pu236 2.012-05 1.672-03 1.37B-05 1.128-0% 9.222-06 7.352-06 £.192-06
Pu238  4.53F¢00 4.73B+00 4,.72B¢00 d4.63Fe00 4,.66R+00 &£.632400 4.602+00
Pu2l8  E.53R+00 4.738400 4,722400 4.692+00 4.66R+00 4.632400 4.80R.00 .
Pu2ly  2.992+0) 3.07Ee03 3,073+03 J.072403 3.078+03 3.078+03 3.072+0)
Pu2i0  4.3)2¢02 4,.33R¢02 4.332402 4.338402 4.332+02 4.338¢03 4.3)Ee02 .
pu2dl  1.408¢02 1.392402 1,302¢02 1.24%02 1,202+02 1.138+02 1.10%+02
puldl  1.0J2601 1.033401 1,038401 1.032+01 1.033+01 1.032¢01 1.03%+01 .
am241  1,058+00 £.59%¢00 1.19E+01 1.702¢03 2.192+01 2.662+01 3.108+01

se282n 1,27%-62 1,272-02 1.26%-02 12.268-03 1.25E-02 1.28%-02 1.242.02
am24)  4.242-01 4,272-01 4.278-01 4.272-01 4.273-01 4.272-01 4&.272-01
total 9.912+05 9.312+05 9.91Be0S 9.31E¢03 9.91F¢0S $.912+05 9.912408
element concentrations, grmms
nuclide concentrations, rnn
basis ssingle reactor assemd
initial J04.24 €083 4 912.5d 1216.74 1510.0 & li s.0d
mo 95 9.322+01 2.31Re02 2.382+02 2.18Z¢02 2.102402 2.382+02 2,182402
o nuclide concentrations, rnu
basis =eingle Teactor assesbl !
initial 304.24 600.J 4 912.5d 1216.7d 1320.834 1323.04
te 9% 2.20202 2:24Re02 2.24E+02 2.24%+02 2,28R402 2.242+402 2,242002 .
rul0l  1.952402 1.95R¢02 1.852+02 1.938+02 1.938¢02 1.93Z¢02 1.938.02 °
h103  9.482+01 1.332+02 1.332+02 1,232+02 1.338+02 1.332¢02 1.3)2+02
#9109  3.062401 1.07R¢01 1.072+01 1.07B+01 1,.07R¢01 1.078401 1.078401
] muclide concentrations, grams
basis =single veactor assembl
inicial J0¢.2 3 €08.34 312,394 1216.7d 1320.9d4 1823.0 6
ndi1d)  2.522402 2,82E+02 2.822+02 2.82Ee02 2.828+402 2,.822+02 2.82%+02-
nA14S  1,992402 1,99E+02 1.99%+02 1.99E402 131,.992+402 1,992+02 12.99%+02
sald? €.TT2+00 2,84%+01 &4.21B+01 S5.47R+01 €£.482001 7.302401 7.932401
smlé®  1.972400 3.142+00 J.14E<00 3.14R+00 3.142+00 J.14R00 3.142+00
1350  6.43R¢01 6.43E001 £.43B+01 £.438001 £.438+01 6.432001 €.43R002
anlSl §.43R¢00 8.60Z+00 8.54R+00 0.833.00 B.43R+00 s.)n-oo 8.32R+00
eulSl  D.552-03 €.392-02 1.192-01 1.733-01 2.282-01 2,832E-01 3.3%2-01
152  3.33E¢01 3.332.01 3.332401 3.33R¢01 3.33E-0F J3.33E+01 J3.33201
[ ° nuclide concentrations, grams
basis saingle resctor assewbly
initial 304.2 4 €08.J @ 912.5d 1216.74 1520.8d 1825.0 4
eulS)  1.528¢01 1,562+01 12.562¢01 1.562401° 1.362+01 1.362+01 1.562401
g4a13s  4.812-0) 9.822-02 1.01R-01 2.%42-01 J.18%z-02 3.752-01 4.262-01
total 8.622403 §.62E+03 3.622¢03 8.622+03 S.62K+0) §.62E+03 8.622403
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mih87¢c07less100deg.sum
0000.0000100--ooo000000000.ata.o"ooo.t0'00""'l0.0...loc'c000000000."'000000.
- .
. SCALZ4.3 Bulletin Soard M
L] oeosssces sessecsew ——ese

L] L d
. VWelcome to BCALE-4.3. :
.

. *
'."0...'........0.......‘000 $00000000002043004800000 . 8060000000000 000000040008
1 primary module scceas and input record { scale driver - 95/03/29 - 09:06:37 }
= module saslh will be called

Mibama-3, 7, 33.7 OM3/NTU, 07¢07, June 97
‘mixturss of fuel-pin-cell °
44group latticecell

.
vo2 1 den=9.9%¢ 1 822

92234 0.029S 92233 3.21 92236 0.0327 393238 96.727 end
kr-03 =20 822 end

»-
"
-
a
-
»
»
.

eu-133
gd-13%

ardme-zircd 6.56 3 0 0 0 8016 0.12 24000 0,20 26000 0.20 50000 1.40
40000 98.18 2 1.0 601 end

h20 3 dens=0.7510 1 S61 end

arbm-bormod 0.7510 1 1 0 0 3000 100 3 450.0e-¢ S61 end

end cosp .

101
kr-85 1 ¢ 1-20 8§22 end
y-89 10 1-20 822 end
sx-30 10 1-20 822 end’
£r-93 1 0 1-20 822 end
sr-9¢ 1 0 1-20 822 end
zr-9%5 1 0 1-20 822 end
n>-34 1 0 1-20 822 end
=0-93 1 0 1-20 822 end
tc-99 1 0 120 827 end
ru-101 1 0 31-20 822 end
ru-106 1 0 1-20 822 end
rh-103 1 0 120 822 end’
rh-103 1 0 1-20 822 end
pd-105 1 0 1-20 822 end
pd-108 1 0 1-20 822 end M
ag-109 1 0 1-30 822 end
sb-124 1 0 1-20 822 end
xe-333 1 0 1-20 822 end
xe-132 1 0 1-20 822 end
xe-1)5 1 0 3-20 822 end
xe-136 1 0 1-20 822 end
3-134 1 0 31-20 822 end
¢8-135 1 0 1-20 822 end
©8-137 1 0 1-20 822 end
be-136 1 0 1-20 822 end
12-139 1 0 1-20 322 end
pr«161 1 0 1-20 822 end
10 end
10 snd
10 and
10 end
10 ond
10 ond
160 -and
10 ond
10 end
10 end
10 end
10 end
10 and
10 end
10 end
10

»
.

»N
o
-
~
-
]
g

. .
squarepitch 1.430 0,929 1 31,0722 0.%948 0 end

npin/assms204 fuelnghte820.74 ncycless$ nlib/cycs$S
printlevele$ ljghteled inplevels2 numztotals$ end

3 0.6300 2 0.6935 3 0.3068 500 2.6408 3 2.6470

poweres18.13 burn=215.0 down=301 end

powarely. 31l burne137.0 down=9.0 and

powarel? 31 burns170.0 down=176 end .
powers3s.99 burn=352.0 downe0 end

powere31.77 burne18.00 down=1825 end

.
o 133.0 cr 8.9
fe 13.0 co 0.073
sr 221.0 nd 0.71

1 22222222222 hh hh
2222232222232 hh Bh
a2 32 hh hh

22 hh hh

22 hh hh

22 ARRRRARRKARRR

a2 ARRARRRARRRRRR

22 hh hh

32 hn hh

22 bh kh

2322222222222 hh hh

o 2223222232222 “hh hh

nn son 144484448448 ccceeeeecee hh hh 00000000000

11
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OO

|

33323383333

0000000
000000000

000000000
£000000

11

11111111
11111111

ol
total

ulld
uils
ualé
pival ]
total

o 16

111148444441

i
118142448
144448442418

117117771717771717
NMIININIIIN
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cocccecececee hb bh  ©ooo000000000 11
[ ce hb ®h oo oo 11
ec hh hh oo oo 11
cc b bh oo oo 11
ce hhhhhhhhhbhhh oo oo 11
cc RhhhhRARRARRAL o0 ] 11
cc A hh oo oo 11
ce hh Ah' oo o0 11
cc ec hh Ah o0 oo 11
cecceececceee hb Rh  oooooo00o0c0e 1111111111111
ececececececee Bh ah 00000000000 1111
" 0000000 77 99399999999 TN
1 000000000 177 9999399999%9% 7IITITTIMMMN
4 00 o0 1" 99 % 7 7
17 -1 00 7" ” 99 77
(4 00 08 1" ” 93 7
17 00 1] 1 9999999999933 7
17 00 00 " 1 999999999999 L
11 00 00 77 9 n
/7 1] 00 17 ?” L
17 00 00 17 . 9 n
" 000000000 17 9999999999999 77
1" 0000000 14 999999993998 ” .
- 5555555555538 11 0000000
5353555355558 . 111 000000000
132 33 (3%} 111 0 00
L2131 335 (X%} 11 00 00
131 33 4 LR 11 00 00
533353335538 “ 11 00 [1]
5353553555338 [ 13 44 11 00 [-1]
11X s [TYYYYTITTLYY 333 11 00 00
E 23] 33 [LZEYERRYIYYY) 333 11 00 00
133 55 $3 " 138 N 11 -1} 00
5555555585858 " 11111111 000000000
535555555355 a«” 31111111 0000000
11
S8SE85IEERESS  CCTLOCCCCCCEC 11
s cc cc 1
cc 1
[ 11
S5ENSINSEEES [ 1
sessasssINNss  cc 11
s cc 11
s co 11
[ 1] ss ecc cc 11 [ ]
[ 111] 1111111111111 ceeecccccceee
sss 1111111111111  esececceseene

O RPPR000000000000000000000000000000000000000000000000000000000000000000000000

initial
1.352+08
3.90%2.03

1x-18 &
1.358.08
3.908+03

initial
2.952+02
3.21Re04

1x-18 &

1.002+06 2.008+06

initial
initial

inicial 304.2 ¢
1.358405 1.352+0%

PTOGTER wru_iut'lon intormation

code system: scale wversion: 4.3

nas2
03701797 .
Jopt/neut/Scaled.3/bin

program:
creation date:
1ibrary:

scale configuration controlled code
nichol .

08/708/97

17154320

this is not a
jobname:
date of execution:

time of execution:

nuclide concentrationa, grams
basis’#single reactor assembly

nuclide concentrations, grama
basis =single Teactor assembly

basis »

10.8 & 1.54d 32.3a
10.8 & 21.54 323 ¢
mclide concentrations, graas
basis esingle resctor sssembly
608.3 4 912.5d4 1216.7 4 13520.8 4 1l25 6d *
1.352+08 1.352+0% 3.35B+05 1.35E«05 1.)5Re0%

nuclide concentrations, grass

basis =single Teactor assembly ’ .
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inivial 304.24 603,34 912,358 1316794 1320.8 4 13823.04
mo 95 1.46EeD1 1.762e01 1.783401 1.78Ee01 3.7WRe01 1.782.01 1.781401
te 99  5.272-05 S$.34E-05 S$.34x-05 3.34z-03 35.342-05 s.343.05 S5.)4E-03
total 3.508¢05 3.902+05 3.903405 3.908.03 3.30R¢0S 3.903405 3.908+03
muclids concentrations, grams
- basis »single resctor asseadly
inicial 304,24 608,34 912.34 uuua 1520.8 4 3823.04
w233  3.012-03 1.94z-03 3.072-0) 2.21k-03 2.348-03 3.472-03 2.60%-03
w236 1.738+02 1.73R¢02 1.74Re02 1.753602 1.78Ee02 3.77B402 1.798+02
6235 7.57R+03 7,578¢0) 7.57E+03 7.572403 7.37Re03 7.378403 7.378e03
0236  4.322403 4.32240) 4.323403 4.328403 4£.322¢03 ¢.323403 4.32E+0)
W3S 9.412e05 9.8IEe03 9.43R405 9.438005 9.6IR+05 $,432+05 9.43B¢03
70237 4.343+02 4.633¢02 4.438403 4.43%e02 £.642.02 ¢.443002 4.843.02 .
pu2)6  6.812-04 5.60R-084 4.592-04 3.762-04 3.082-04 2.532-04 2.073-O04
Pu2I8 1432002 3.558402 1,568.02 1.56%402 1.552.02 3,543.02 1.33302 .
Pu2)8  1.452002 1.358402 2.362¢02 1.368+02 1.332402 1.342.02 1.3)3¢02
pu239  35.04Ee03 S.12E+03 $5.122003 5.128+03 5.328+03 35.128+03 3,12B03
Pu2d0  2,292+03 2.30B+0) 2.302+03 3.30K¢0) 2.30%¢03 3.J0K+03 2.308¢03
Puddél  1.212403 1.162+03 1,212¢0) 1.072+0] 1.012+01 9.862+02 9.473+02
pu262  5.172002 5,172002 S5.172402 5,172402 3.172+02 $.178+02 8.178.02
an24l  3.54Te01 8.20B+01 1.203402 31.722402 3.148+02 2.542402 2.938e02
an2llm €.732-01 €.712-01 6.602-01 6.63%-01 §.633-01 6.602-01 §,578-01

anld) 1.023402 1.022¢02 1.02%402 1.028+02 1.023+02 31.03R¢02 1,028402 *
total 9.652405 9.65X005 9.652405 9.652405 9.65R+03 9.63X+03 9.638405
slement toncentrations, grams . .

miclide concentrations, gnu
besis esingle resctor assesd !
inicial 204,24 608,34 912,54 1216.7 4 1530.8 4 1835. 0 a
m 35 §.62R402 T.TIReUI 7.78R401 T.79B402 T.792¢03 7.798+02 7.793402
[} nucudo concentrations, grams
85 esingle reactor uo-bl
initial J04.24 600.3 4 ’11 S dz 1216. ‘l d xszg 4 IIZS 0od

tec 99 9.158002 8.132¢02 §.18K602 *02 l 102+02
rul0l  7.832¢02 7.83R.02 7.832402 +02 IR02
rh103  4.40R.02 4.89T.07 4.092.02 . 0 02¢02 4.90R402 l Jsome02 .
egl09  §.36E+01 B8.972¢01 $.972+01 8.972+01 2 1972401 €.97Re01 3.37E+01
[] miclide concentrations, grams

. basis »aingle reactor assesbly
initial 304.24 €08.34 %12.34 121672 1520 l 4 1823.04
pAld)  7.852¢02 0,.072+02 B£.072+02 B.07E¢02 6.078.02 §.078+02 0.073+02 .
ndlds  6.882.02 £.092402 6.89%002 .89 €. u:ocz C $92.02
sald7  8.382.01 1.212402 1.302+02 1.74%402 2.093+02 2.21R402
amld9  2.048¢00 3.34B+00 3.342+00 1.)dR<00 3.34R«00 3.34200
sal50  2.992.02 2.99%+02 2.993.02 2.99%.02 2.998002 2.992402

salSl  1.338¢01 1.352+01 1,.34%+401 1.333001 1.31R+01 1.308401 .
eulSl 1.262-02 9.932-02 1.8%52-01 2.713-01 4.402-01 3,243-01
am1S2  1,342¢02 1.34E¢02 1.342+02 1.34Z+02 1.342402  1.34%.02 .

[} muclide concentrations, grams
basis »single reactor assesbly
Initisl 304.34 €08,34 9125 1214,7& 1520.8d 183504
eulSl  1.172.02 1.3182402 1.188+02 1.138402 1.182402 1.182+02 17302402
gd15S  3.732-02 6.802-01 1.25E+00 1.75B¢00 2.198+00 2.392+00 2.93%00
total 3. 46R¢04 3. 46408 3.46X+08 3.d6E008 3I.46BeDd I. 462008 I.4ER04&



Attachment TI: B00000000-01717-0200-00144 REV 00
mih87c07plus100boron.sum

po000o-...'..o.’.l00000.0bo000000DO-oo00'0..00...o.ooa-0.000..000000000..0000000
.

SCALRE.) Dulletin Board

———seces oecesess eusea

.
0000000008800 000000000000800000000000000000000000¢00¢

.
.
.
* . Welcoms to SCALE-4.).
.

rimayy module sccess and input recoxrd [ scale driver - 93/03/29 - 09:06:37 }

P 22 4
- module sss2h will be called
)mwuo). 7. 3).7 oWa/xTY, 0707, June 97

'-hr.utn of fuel-pin-cell
44growp letticecsll

vo2 1 den=9.9%6 1 922
kx!?:)l c. 02!;032235 3.2t ’23!‘ 0.0327 92238 96.727 end
kr

1-20 922
1-20 %22
1-20 922
1-20 922
1-20 922
1-20 922
1-20 922
1-20 922
1-20 922
1-20 522
1-20 922
1-20 922
3-20 922
0 1-20 922
0 1-20 922
0 1-20 922
0 1-20 522
0 1-20 922
0 1-20 922
© 1-20 922
0 1-20 922
0 1-20 922
0 1-30 922
0 1-20 922
0 1-20 922
0 1-30 922
0 1-20 922
0 1-20 922
0 1-20 322
0
0
]
[4
0
[ 4
4
0
]
[
[}
[
[}
0

G’CDC’(?!")t)c:(l(’t’(’tld

1-20 922
1-20 922
1-20 922
1+20 %22
1-20 922
1-20 922
1-20 922
1-20 522
1-30 322
1-20 322
1-20 922
1-20 922
1-20 922
1-20 922

arbm-zircd 6,56 S 0 © O 8016 0.12 24000 0.20 3‘000 0.20 30000 1.40
40000 98.18 2 1.0 601 wnd

h20 3 den=0.7510 1 361 end

arbm-boswod 0.7510 1 1 0 0 5000 100 J $30.0e-€ 56! and

nnd comp

Eiiiiiiiiiii’iii&&iiiiiiiiaiiiiiiiiiiiiiiiiﬁ

squarepitch 1.430 ©0.923 13 1.073 2 0.940 ¢ end

.

. . .
npin/assme=204 fuealnght=820.74 ncycles=$ nlib/cyces

printlevelsS lightelsd inplevels2 numitotaleS end

3 0.6300 2 0.6935 3 0.8066 500 2.6408 3 2,6470

povers28.13 burn=213.0 down=l18 end
powers]?.91 burms=157,0 downe ond
powere1?.91 burn=170,0 down=17¢ end
powvere3l.? durn=332.0 down=0 end
power=31.77 durn=28.00 downs=182% end

o 115.0
te 13.0
3r 221.0
1 233222222222 bh hh
2222222322222 hh hh
22 22 hh
22 hh hh
22 hh hh
22 RhRARARRARRAR
22 Ahhhhhhhhhhhh
22 hh hh
a2 hh hh
22 hh hh
2222222222332 hh hh
° 2222222222222 hh hh

m nn 138381284848 eccceececee hh hh ©0000000000

11
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Attachment II: B00000000-01717-0200-00144 REV 00

nmn nn 414444441410
v nn i1
m an nn i1
m nn " i1
nn m nn 14
m m m i1
m° m o 11
m mm i
m onen i1
nn . 208844481811
mn nn 113444884844
0
0000000
000000000
1] 00
o0 00
00 00
00 (1]
00 00
-1 (-]
00 00
-]} 00
000000000
00C0000
11 99399999999
b33 9999599999999
1111 9 - 9
11 9 b 34
11 ” 9
11 9999999999999
11 999939999993
11 99
11 ”
11 39
11111111 9999399399999
1 11111111 999599999399
[
1
o
]
initial 1x-18 4
o 16 1.352405 1.338408
total 3.902403 3.90R403
initfal 132-10 4
uil)¢ 2.958¢02 2.932+02
u2ls 3.218404 1.21R604
u2lé J.278+02 1.278402
u2ls  5.67B+05 9.67R.03
° totsl 1.002+06 1.008+06
[ initial
[ initial
[}
- inicial 304.2 4
o o 16 1.35R+03 1.352+0%

ececeeececece  hh kh
cc ec bh hh
[ hh hh
cc hh hh
[ Bhhhhhhhhhhhn
cc BARKBRARhRNRN
cc A b
ec hh N
ee ec e
cceecececcece hh Bh
ceeccececee hh ®h
I 000
i 000000000
/17 00 ] ]
/" 00 00
7" -] [-1]
17 ©0 00
17 00 00
. " 00 00
/" 1] 00
17 00 00
1 000000000
17 8000000
22222222222
2322233222222
(31} 22 22
13t a2
(31} 22
22
22
13t 22
121} 22
1311 22
2222222222222
2222222222222
ssssesssass ceeeecccecee
LT I T
ece [
ce
[
[(LLTTPYTTTTT] cc
ssssssesssss CC
ss cc
ss cc
s s ce
PYITYTITTTT VY S

88888888%

33333838

é%

5335535853388
gssssssssssss

S
a3
a8
855333333333
!”SS”SSSS:;

3s s
$3533335533838
33553335383

Sazdsaste
A8AS8R2ARAA
a8 a8
aa as
as aa
Sa83322883822
2883223838122
aa aa
[ 1] (1]
as aa
as aa
aa a8

program verification information

code system:

pTOgTAR:
creation date:
1idbeary:

this i3 not a

Jobname:

date of execution:

‘time of execut

sasd
03707797

scale wversion:

Jopt/neut/sScaled.)/bin
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11
i1
11
1]
1
e
1
1n
11
111111
1111132211110
1" 99999999998
17" 9999999999999
1" 9 99
17" 99 "
" ” 9
1" 9999999999399
U 3999999999938
177 9
1 9"
17 ”
2/ 9399999993999
17 999999999899
$32
183
183
L1 4
e 484420084404
133 4644888880004
1t 4
(1}
[ 1}
11 ‘escnececseece
1 cessecresseee
11 e
1 we
11 [ ]
11 eceeeceee
11 seeccenee
11 e
1 o
b3 ..
3111111111311 ececoececvcen
1111111111111  eeccecesceoece

scale configuration controlled code

alchol
08/03/%7

don: 39:23%:47

muclide concentrationa, grass
besis ssingle reactor assesbly

miclide concentrationa, grams
basis =single zreactor sssembly

basis =

0.8 4
10.8 4

21.54
21.5 4

nuclide concentrations, grams
basis esingle reactor assemdly

€083 4

'3
. 912.5 4 1216.74 13530.83 4 1082%5.0d
31.352+05 1.35E+05 1.)5%¢05 1,35E¢03 1.33%+03

nuclide concentrations, grasa
basis *single reactor assesdly

7171177717177717
I
7

SE666666666¢
sssssesescics

11 §6
S6E8CECEEEEES
66E6666ECEE



Attachment IT:
initial
" 93 1.478+01
tc 93 5.382-03
total 3.903+08
initisl
w23y 1.843-03
-l 1.728.02
('v3 31 7.708+03
uil¢ 4.308+03
ulls 9.4133408
137 4.392+02
pu2lé 6.96x-04
pullld 1.47202
2l 1.478+02
P13y 5.168+03
pudd  2,.303403
U4l 1.2)%.03
puld2  S.19%.02
anldl J.643.01
a2iln €.%82-01
an243  1.03R+02
° total 9.652+035
-]
initial
w0 95 €.61K.02
0
initial
tc 99 8.34R402
rui0)l  7.81g.02
Thlll} 4.428.02
° agldy 9.012+01
initial
ndlé)  7.892.02
nalds  6.88R¢02
amld? 0.3€2+01
smldy  2.092+00
=130 2.998+02
salSl  1.363401
sulSl  1.312-02
o aml132 1.340402
initial
eull) 1.188402
9a13%  J.322-02
total 3.462004

_B00000000-01717-0200-00144 REV 00

J0e.3 @
1.,772.01
$.432-03
3.908+0%

3042 2
1.988-03
1.738+02
7.70%+03
4.30%8+0)
9.43%+08
4.480%+02
$.73%-08
1.57%.02
1.572+02
5.34%.0)
2.318+03
1.18%403
$.198.02
8.488+01
€.938-01
1.03%402
9.638403

304.2 8
7.728+02

304,34

4.10%+02
7.8)2+02
4.918.02
9.03%.02

Jos.2 &
3.108+02
€.00%+02
1.21%+02
3.392.00
2.998.02
1.378.01
1.018.08
1.34%002

Joe.2 4
1.198402
§.82%-01
3.462+04

$080.3 ¢4

1.79%+01
3.452-08%
3.908+08

€003 a
2.113-03
1.742402
7.70%+0)
4.308+03
9.43%.08
4.48802
4.8%2-04
1.582002
1.588.02
$.242+03
2.31K+0)
1.142+0)
3.193.02
1.J1¢02

9.658+08

$08.3 &
7.7712+02

»

€08.) &
8.182402
7.932402
4.91202
9.032.01

€08.3 4

8.10%+02,

€.80802
1.508402
3.392400
2.998.02
1.368+01
1.892-01
1.)48+02

€08.3 &
1.192+02
1.23K+00
3.463+04

912.84 1216.74d 13520.s 4 1823.0 4
1.793+01 1.798+01 1 99g.01 1.793401
$.432-0% S.43K-03 § 43g.05 S5.43%-03
3.90R+0S 3.908+03 3 90g+0S 3.90E+03

nuclide concantzations, grams

basis sgingle reactor uuﬁlg
912.8d4 1216.7d 1520.9 4 1835.04
2.242-03 2,392-03 23.81x-03 2.633-0)
1.75Re02 1.76B¢02 1.778402 1.78R02
7.708+03 7.708403 7.708+03 7.T70R+0)
£.J0R+03 4£.30K«03 4¢.308¢03 4.)0%¢03
9.43205 9.438+05 9.838403 9.432008
4.408402 4.43R¢02 4.498402 4.49802
3.052-04 J.133-04 2.582-04 2.128-0¢
31,3820 1.372+02 1.56R+02 1.333402
3.588002 1.372402 1.562¢02 1.35%02
5.248+0) 5.24840) 3.24Ee03 $.24X<0)
3.J1B+03 2.31K¢03 2,318403 2.J12403
1.092403 1.03%¢01 1.018+03 9.678+02
$.198+03 $.198+02 S5.19k402 S
1.762+02 2.198¢02 2.60E+02 2
6.908-01 €.872-01 €.84%-D1 £.81E-01
3.0)2+02 1.032+02 1.032+02 2
9.652+05 9.6%2405 9.€5K+08 9

elemant concentrations, prams

miclide concuntrations, grome

basis ssingle reactor assemdly
912.94 1216.7d 13520.0 &4 1813.0 4
T.788+02 7.708¢02 7.78R402 7.78K002

nuclide concentrations, grams

basis esingle reactor assesdly
912.84 1216.74 1520.34 1823.86 4
9.182+02 8.102¢02 8.182402 8.18%402
T.8)B+02 7.838402 17,8202 7.8)R002
$.918+02 4,913+02 &.918402 4.918402
9.038+01 9.033+01 9,0)8+01 9.032+01

muclide concentzations, grams

basis »single reactor assesbl
912.54 1216.7 4 1320.94 1025.04
0.10R+03 B,10R¢02 B5,108403 8.108+02
€.008+02 6.88R002 €.80E+D2 6.882+02
31.742402  1,93R+02 2,082+02 2.21K402
3.392+00 J3,392+00 3,392+00 3.392+00
2.998402 2.99R+02 2,992+02 2.992402
1.352¢01 1.352401 1.34Ee01 1.3)2401
3.762-01 3.638-01 4.492-01 5.342-0)
1.342+02 3.342+02 31.342+02 1.342.02

nuclide concentrations, grams

basis esingle reactor sssembly
912.9d 3216.74 13520.0 4 1825.0d
1.198+02 1.198402 1,198+02 1.,192402
1.758+00 2.202+00 2.592400 2.94200
3.468+04  J.L62404 I, 462004 3.46%008
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