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1. Purpose

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

2. Quality Assurance

The Quality Assurance (QA) program applies to this analysis. The work reported in this document
is part of the Waste Package Design analysis that will eventually support the License Application
Design phase. This activity, when appropriately confirmed, can impact the proper functioning of the
Mined Geologic Disposal System (MGDS) waste package; the waste package has been identified
as an MGDS Q-List item important to safety and waste isolation (pp. 4, 15, Reference 5.1). The
waste package is on the Q-List by direct inclusion by the Department of Energy (DOE), without
conducting a QAP-2-3 evaluation. The Waste Package Development Department (WPDD)
responsible manager has evaluated this activity in accordance with QAP-2-0, Conduct of Activities.
The Perform Criticality, Thermal, Structural, and Shielding Analyses (Reference 5.2) evaluation has
determined the preparation and review of this design analysis is subject to Quality Assurance
Requirements and Description (Reference 5.3) requirements. As specified in NLP-3-18, this act1v1ty
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
elements 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 enriched uranium is approximated by the weight per mole of natural uranium
since the weight percent of enrichment is small.

Mole of natural uranium = 238 g,
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 U 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 burnup ranges from 6.92 to 34.32
GWdJ/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 positions,
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 U, U 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 depending 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 3 PWR

Assembly Enrichment, ‘Burnup, GWd/MTU Cooling Time,
wt % U ) days
86b02 3.268 8.30 1825
86b03 3.208 6.92 1825
86g03 3.203 21.29 1825
86g05 3.203 15.36 1825
86g07 3.203 14.66 1825
87c03 3.210 29.50 1825
- 87c¢04 3.210 32.20 1825
87c07 3.210 33.71 1825
87c08 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 1I5x 15
Number of Fuel Rods 204
Number of Guide Tubes 20
Number of Instrument Tubes 1
Assembly Pitch, cm 21.50
Assembly Fuel, kg U 446

Fuel Rod Data:
Pellet Density, g/cm’ 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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Fuel Rod Location @ Instrumenf Tube Location

O Guide Tube Location

Reference 5.5
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Table 4-3. Fuel Composition by Assembly for Mihama 3 PWR

Assembly 86b 86g 87¢c

U wt % 0.0285 0.0285 0.0295

B0 wt % 3.208 3.203 3.210

26U wt % 0.0208 0.0109 0.0327

20 wt % 96.742 96.757 96.727

Reference 5.5
Table 4-4. Operating Data for Mihama 3 PWR
Sample CycleIl | CycleIII-1 | CycleIII-2 | CycleIV-1 | CycleIV-2
Identifier

Uptime, days 215 157 170 352 28

Downtime, days 388 9 176 0 1825

Cumulative Burnup, 86b02 8.30 - - - -

CWIMTU 86b03 6.92 - - - -
86g03 6.87 13.79 21.29 - -
86g05 494 9.95 15.36 - -
86g07 473 9.50 14.66 - -
87c03 5.29 10.77 16.71 28.73 29.50
87c04 5.78 11.76 18.24 31.35 32.20
87¢07 6.05 12.31 19.10 32.82 33.71
87c08 6.16 12.54 19.44 33.427 3432

Specific Power, 86b02 38.61 - - - -

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

Sample Cyclell | CycleHI-1 | Cycle III-2 | CycleIV-1 | Cycle IV-2
Identifier

87¢03 24.61 34.92 34.92 34.15 27.47

87c04 26.87 38.12 38.12 37.25 30.35

87c07 28.13 39.91 39.91 38.99 31.77

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,

' g/cm®
86b02 922 600 560 0.7518
86b03 922 634 594 0.6788
86g05 922 612 572 0.7298
86203 922 625 585 0.6995
' 86g07 922 625 585 0.6995
87c03 922 600 560 0.7518
87c04 922 607 567 0.7390
87¢07 922 601 561 0.7510
87c08 922 626 586 0.6984

References 5.5 and 5.6
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Table 4-6. Composition of Zircaloy-4
Material ‘Weight Percent
o | 0.12
Cr 0.10
Fe 0.20
Sn 1.40
Zr 98.18
Density = 6.56 g/cm®
Reference 5.7
Table 4-7. Nuclides Updated in SAS2H
BKr YKr ¥y %Sr %Mo BZr
MZr *Nb SZr S;"Tc %'Ru 'Rh
'%Rh 1%Ru 105pd ‘°3i>d ®Ag 12Sb
BIXe 2Xe 4Cs B5Xe B5Cs 136X e
1%Ba Y1Cs La 14Ipp | Spr ’43;\Id
1#Ce Nd “INd Pm “7Sm “*Pm
°Sm 39S m 51Sm 2Sm 3Eu "Eu -
155G I55Ey |

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

Element kg/MTU

0o : , 135.0

Cr 59

Mn 0.33

Fe ' 13.0

Co 0.075

Ni 9.9

Zr 2210

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 87c04 87¢07 87¢08
Burnup, 8.30 6.92 21.29 15.36 14.66 29.50 32.20 33.71 34.32
GWAIMTU
iy 267 ; - . - - 174 174 -
By - 23900 | 25200 | 14500 18500 18400 9790 9070 7890 8040
By 1650 1460 3270 2650 2660 3830 4000 4180 4200
i 0] 962000 962009 952000 | 956000 957000 947000 | 944000 | 944000 | 942000
B8Py 451 341 57.2 259 26.8 131 159 168 186
Bpu 3020 2830 5080 4650 4740 5300 5470 4970 5320
#py 422 344 1490 1030 1060 2100 2270 2320 2430
Uipy 109 82.8 651 408 425 955 1060 983 1080
#2py 9.49 6.04 176 739 75.1 408 490 534 570

Reference 5.5
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4.2 Criteria

The design of the waste package will depend on waste package configuration criticality analyses
performed using an acceptable disposal criticality analysis methodology. Criteria that relate to the
development and design of repository and engineered barrier components are derived from the
applicable requirements and planning documents. The Engineered Barrier Design Requirements
Document (EBDRD, Reference 5.12) provides requirements for engineered barrier segment design.
The Repository Design Requirements Document (RDRD, Reference 5.13) provides requirements

¢ for repository design. The Controlled Design Assumptions Document (Reference 5.14) provides
guidance for requirements listed in the EBDRD and RDRD which have unqualified or unconfirmed
data associated with the requirement.

This analysis supports the disposal criticality analysis methodology by providing input, in the form
of fuel depletion results, to benchmark calculations which address the prediction of both spent fuel
isotopic compositions and their associated reactivity. These benchmark calculations will contribute
to the determination of bias values in the method of critical multiplication factor calculation that is
implemented by the analytic tools to be used in the disposal criticality methodology. The
requirements for utilizing the bias in the method of calculation of the critical multiplication factor
for disposal configurations containing spent nuclear fuel are located in Section 3.2.2.5 of the RDRD
and Section 3.2.2.6 of the EBDRD. This analysis does not satisfy these requirements, but the results
from this analysis will be used as input to subsequent analyses which will satisfy these requirements.

4.3  Assumptions

4.3.1 The 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 and 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.
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6. Use of Computer Software

A. Reference 5.10 describes the SAS2H module of SCALE 4.3 that is used with the
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-
SI 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 results, are
documented in the appropriate sections. '
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7. Design Analysis

The SAS2H module of SCALE 4.3 is used to perform one-dimensional (1-D) neutron transport and
point depletion analyses on the Mihama samples using the preferred 44GROUPNDFS5 cross-section
library. To properly model the neutron flux spectrum and the nuclide composition changes, it is
necessary to define the compositions, temperatures, and geometry of the fuel assembly. This is
accomplished with the use of data blocks in which similar parameters are grouped together.

7.1 SCALE Input Data Blocks 1, 2, and 3

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

7.2 SCALE Input Data Block 4

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

The fuel mixture is 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 calculated from the fuel dimensions
and the initial uranium fuel] loading, with the following equation:

Sta;:leDensity- ULoad {lozogU 2705U0,
(NFR)()(PDia ) (FuelLength) kgU = 238U

Equation 7-1

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,/cm?, 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/barn-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 4-4 and 4-5, and
is composed of H,O 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, , 270MTUO,

Lengtlx =
IMTUO, 238MTU

| %(POD)Z(PDen)(NFR)

Equation 7-2

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 assembly 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
7.4.

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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Path B 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:

F
N (E)(C'UCMV)

F
(FV)-(H)(MV)

<NFR)<§)<P0D)2

X |

[sz-g)aroma(g)(mp)z]
CUCMV=RP2—(%)(GTOD)2+(-:—)(GTID)2

FV=(£)(POD)2

MV=RP2—(£)(COD)2

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
CUCMYV = Central Unit Cell Moderator Volume
FV = Fuel Volume of One Fuel Unit Cell

MYV = Moderator Volume of One Fuel Unit Cell

(NFR)[RPZ—(%)(COD)Z}+<NGDIRP2—(5)(GTOD>2+(§)(GHD)21+

Equation 7-3

Equation 7-4

Equation 7-5
Equation 7-6

Equation 7-7

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 outer radii. ‘
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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:

R,=,| (—)RP? - Equation 7-8 -

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.=|(2)RP*R? Equation 7-10
KA .

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 rmxtures
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 assembhcs is
calculated from the following equatlon
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R5=\J e+1) X2 _[AP2-(NCe)(RP3]+R} Equation 7-11
T * N e/’
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 CUCMYV, cm? FV, cm? MYV, 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
Composition 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 welghts 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‘percent
difference basis. The difference between 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 impact 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 87c07, are used to observe the changes
in isotopic 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 measured
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¢c07 87c08
Burnup, 8.30 6.92 21.29 15.36 14.66 29.50 32.20 33.71 3432 -
GWd/MTU

2y 2.53E2 - - - - - 1.82E2 | 1.78E2 | . -
By 2.34E4 | 2.48E4 | 1.39E4 | 1.77E4 | 1.83E4 | 940E3 | 831E3 | 7.63E3 | 7.77E3
By 1.75E3 | 1.53E3 | 3.25E3 | 2.63E3 | 2.54E3 | 4.08E3 | 4.23E3 | 4.31E3 | 4.32E3
=y 9.62E5 | 9.63E5 | 9.52E5 | 9.57ES 9.5?E5 946E5 | 9.44E5 | 9.43E5 | 9.42ES
B3Py 4.54E0 | 3.30E0 | S.01E1 | 2.18E1 | 2.03El1 | 1.15E2 | 141E2 | 1.54E2 | 1.69E2
Pu 3.05E3 | 2.81E3 | 498E3 | 430E3 | 429E3 | 5.11E3 | 5.21E3 | 5.19E3 | 5.45E3
Py 4.30E2 | 347E2 | 1.51E3 | 1.01E3 | 9.69E2 2.05E3 223E3 | 2.30E3 | 2.39E3
Hipy 1.09E2 | 8.16E1 | 6.14E2 | 3.62E2 | 3.47E2 8.43];2 9.31E2 | 9.58E2 | 1.03E3
ipy 1.02E1 | 6.26E0 | 1.76E2 | 7.04E1 | 6.33E1 | 3.81E2 | 4.69E2 | S5.19E2 | 5.45E2
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Table 7-4. Percent Difference Between Measured and Calculated [(C/M-1)*100]

Sample 86b02 86b03 86g03 86g05 86g07 87c03 87c04 87c07 87c08
Burnup, 8.30 6.92 21.29 15.36. 14.66 29.50 32.20 33.71 34.32
GWd/MTU ' )
By -5.24 - - - - - 4.60 2.30 -
By -2.09 -1.59 -4.14 -4.32 -0.54 -3.98 -8.38 -3.30 -3.36
By 6.06 4.79 -0.61 -0.75 451 6.53 575 3.1 2.86
»u 0.00 0.10 0.00 0.10 | 0.00 -0.11 0.00 -0.11 0.00
Z5pu 0.67 -3.23 -12.41 -1583 | -2425 | -12.21 -11.32 -8.33 -9.14
Py 0.99 -0.71 -1.97 -7.53 -9.49 -3.58 -4.75 443 244
pu 1.90 0.87 1.34 -194 -8.58 -2.38 -1.76 -0.86 -1.65
Hipy 0.00 -1.45 -5.68 -11.27 -18.35 -11.73 -12.17 -2.54 -4.63
Hipy 748 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 gMTU g/MTU

By - 2.53E2 2.53E2 0.00 2.53E2 0.00
»y 2.34E4 2.34E4 0.00 2.34E4 0.00
By 1.75E3 1.75E3 0.00 1.75E3 0.00
By 9.62E5 | 9.62E5 0.00 9.62E5 0.00
| 4.54E0 4.53E0 -0.22 4.60EQ 1.32
Pu 3.05E3 3.02E3 -0.98 3.07E3 0.66
#py 4.30E2 4.28E2 -0.47 4.33E2 0.70
Wpy 1.09E2 1.08E2 -0.92 1.10E2 0.92
upy 1.02E1 1.01E1 -0.98 1.03E1 098




Waste Package Development

Design Analysis

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

Pagg 26 of 28

Table 7-6. Sensitivity Analyses for Sample 87¢07

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

g/MTU g/MTU Concentrations g/MTU Concentrations

My 1.78E2 1.78E2 0.00 1.78E2 0.00

5y 7.63E3 7.57E3 -0.79 7.70E3 0.92

ey 431E3 4.32E3 0.23 4.30E3 -0.23

U 9.43E5 9.43E5 0.00 9.43ES 0.00

i 1.54E2 1.53E2 -0.65 1.55E2 0.65

Py 5.19E3 5.12E3 -1.35 5.24E3 0.96

#0py 2.30E3 2.30E3 0.00 2.31E3 0.43

#ipy 9.58E2 9.47E2 -L.15 9.67E2 0.94

Hpy 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 concentration of U will
decrease with an increase in burnup. However, the concentration of **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 2*U, and **'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 27burnuplib 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 burnup, 86b02, the isotopes of
Z8py, PPy, 2%Pu, #'Py, and *?Pu decrease by 1% or less; and the remaining isotopes are unchanged.

For the sample at relatively high burnup, 87¢07, the isotopes of 2*U, **Pu, and %**Pu all decrease by
less than 1% or less, isotopes “**Pu and **'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 significantly effect 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 »**Pu, ?*Pu, %*°Pu, 2*'Pu and 2*?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, 2Py, **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 effect 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 local pellet conditions w111 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 II is an extraction from each of the output files, containing the following
information:

) echo of the SAS2H input deck,

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

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



Attachment I: BO0000000-01717-0200-00144 REV 00 Page I-1 of 13

mih86b02.input " fuckpin-cll geometry:

=sas2h  parm=skipshipdata . ;
Mihama-3, 86b02 0, 8.3 GWd/MTU, 8602, June 97 squarcpitch 14300 052913 1.07220.548 0 end

' mixtures of fuel-pin-unitcell: assembly and cycle parameters:
npin/assm=204 fuelnght=820.74 ncycles=1 nlib/cyc=5
printevel=5 lightel=9 inplevel=2 numztotal=5 end

3 0.6500 2 0.6935 3 0.8068 500 2.6408 3 2.6470
power=38.61 bun=215 down=1825 end

01350 cr5.9 mn0.33

fe 13.0c00.075ni 9.9

zr221.0nb 0.71 sn 3.6

44group latticecell

uo2 I den=9.996 1 922
92234 0.0285 92235 3.208 92236 0.0208 92238 96.742 end

kr-83 101-20922 end ,
kr-85 101-20922 end ,
y-89 101-20922 end ,TTTTTTTTTTTT T mE et
s1-90 10 1-20922 end
zr-93 10 1-20922 end
zr-94 10 1-20922 end
zr-95 101-20922 end
nb-94 101-20922 end
mo-95 10 1-20922 end
tc-99 101-20922 end
ru-101 1 0 1-20 922 end
ru-106 1 0 1-20 922 end
rh-103 10 1-20 922 end
rh-105 10 1-20 922 end
pd-105101-20 922 end
pd-108 1 0 1-20 922 end
ag-109 10 1-20 922 end
sb-124 10 1-20 922 end
xe-131101-20922 end
xe-1321 0 1-20 922 end
xe-135 10 1-20 922 end
xe-136 10 1-20 922 end
cs-134 10 1-20 922 end
cs-13510 1-20 922 end
cs-137 1 0 1-20 922 end
ba-136 10 1-20 922 end
la-139 10 1-20 922 end
pr-141 1 0 1-20 922 end
pr-143 1 0 1-20 922 end
ce-144 10 1-20922 end
nd-143 10 1-20922 end
nd-145101-20 922 end
nd-147 10 1-20 922 end
pm-147 10 1-20 922 end
pm-148 1 0 1-20 922 end
sm-147 1 0 1-20 922 end
sm-149 | 0 1-20 922 end
sm-15010 1-20 922 end
sm-151 10 1-20 922 end
sm-152 10 1-20 922 end
eu-153 10 1-20922 end
eu-154 1 0 1-20 922 end
eu-15510 1-20 922 end
gd-155101-20922 end

arbm-zirc4 6.56 500 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40
4000098.182 1.0600 end

h20 3 den=0.7518 1 560 end

arbm-bormod 0.7518 1 1.0 0 5000 100 3 450.0e-6 560 end

' 450 ppm boron (wt) in moderator

..................................
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mlh86b03mput '3 0.6500 2 0.6935 3 0.8068 500 2.6408 3 2.6470

=sas2h  parm=skipshipdata

- =215 down=
Mihama-3, 1, 6.92 GW/MTU, 8603, June 97 power=32.20 bum=215 down=1825 end

" mixtures of fuel pin-cell 01350 cr5.9 mn0.33
, s offuckpin-ce fe 13.0 co 0.075 ni 9.9

. . zr221.0nb 0.71 sn 3.6

v
v
v

?ﬁgroup latticecell end

uo2 1den=9.996 1 922 )
92234 0.0285 92235 3.208 92236 0.0208 92238 96.742 end -

kr-83 101-20922 end
kr-85 101-20922 end
y-89 101-20922 end
sr-90 10 1-20922 end
zr-93 101-20922 end
2zr-94 10 1-20922 end
zr-95 101-20922 end
nb-94 10 1-20922 end
mo-95 101-20922 end
tc-99 10 1-20922 end
ru-101 1 0 1-20 922 end
ru-106 1 0 1-20 922 end
rh-103 10 1-20 922 end
rh-105 1 0 1-20 922 end
pd-105101-20 922 end
pd-108 1 0 1-20 922 end
ag-109 10 1-20922 end
sb-124 1 0 1-20 922 end
xe-131 10120922 end
xe-132101-20922 end
xe-13510 1-20 922 end
xe-136 1 0 1-20 922 end
cs-134 10 1-20 922 end
cs-135101-20 922 end
cs-137 10 1-20 922 end
ba-136 10 1-20 922 end
l1a-139 1 0 1-20 922 end
pr-141 1 0 1-20 922 end
pr-143 10 1-20 922 end
ce-144 10 1-20922 end
nd-143 10 1-20 922 end
nd-14510 1-20922 end
nd-147 10 1-20 922 end
pm-147 10 1-20 922 end
pm-148 10 1-20 922 end
sm-147 1 0 1-20922 end
sm-149 1 0 1-20 922 end
sm-150 1 0 1-20 922 end
sm-151 10 1-20 922 end
sm-152 10 1-20 922 end
eu-153 10 1-20 922 end
eu-154 10 1-20 922 end
eu-155101-20922 end
gd-155101-20922 end

arbm-zirc4 6.56 50 0 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40
40000 98.18 2 1.0634 end

h20 3 den=0.6788 | 594 end

arbm-bormod 0.6788 1 1 0 0 5000 100 3 450.0e-6 594 end

end comp

squarepitch  1.430 0.929 13 1.07220.948 0 end

npin/assm=204 fuelnght=820.74 ncycles=1 nlib/cyc=5
printlevel=5 lightel=9 inplevel=2 numztotal=5 end
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mih86g03.input
=sas2h  parm=skipshipdata
Mihama-3, 3, 21.29 GWd/MTU, 86g03, June 97

‘mixtures of fuel-pin-cell
44group latticecell

v

uoZ 1den=9.9961 933

92234 0.0285 92235 3.203 92236 0.0109 92238 96.757 end

kr-83 101-20922 end
kr-85 101-20922 end
y-82 101-20922 end
sr-90 10 1-20922 end
w93 101-20922 end
zr-94 10 1-20922 end
zr-95 101-20922 end
nb-94 10 1-20922 end
mo-95 101-20922 end
tc-99 101-20922 end
ru-101 10 1-20 922 end
ru-106 1 0 1-20 922 end
rh-103 1 0 1-20 922 end
rh-105 10 1-20 922 end
pd-1051 0 1-20 922 end
pd-108 1 0 1-20 922 end
ag-109 10 1-20 922 end
sb-124 10 1-20 922 end
xe-131 1 0 1-20 922 end
xe-132 1 0 1-20 922 end
xe-135101-20 922 end
xe-136 1 0 1-20 922 end
cs-134 101-20 922 end
cs-135101-20922 end
¢s-137 10 1-20 922 end
ba-136 10 1-20 922 end
1a-139 1 0 [-20 922 end
pr-141 10 1-20 922 end
pr-143 10 1-20 922 end
ce-144 1 0 1-20 922 end
nd-143 1 0 1-20 922 end
nd-14510 1-20 922 end
nd-147 10 1-20 922 end
pm-147 10 1-20 922 end
pm-148101-20922 end
sm-147 1 0 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-152101-20 922 end
eu-153 10 1-20 922 end
eu-154 10 1-20922 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

40000 98.1821.0625 end
h20 3 den=0.6995 | 585 end
arbm-bormod 0.6995 1 1 0 0 5000 100 3 450.0e-6 585 end
end comp

squarepitch 1.430 0.929 13 1.07220.948 0 end

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

Page I-3 of 13

30.6500 2 0.6935 3 0.8068 500 2.6408 3 2.6470

power=31.95 burn=215.0 down=388 end
power=44.10 burn=157.0 down=9.0 end
power=44.10 burn=170.0 down=1825 end

01350 cr5.9 mn0.33
fe 13.0 c00.075ni 9.9
zr221.0nb 0.71 sn 3.6

end
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mih86g05.input '

650020, 8068 500 2.6408 3 2.647
—aasth  armeskipshipdata . 306500 20,6935 3 0.8068 500 2.6408 3 2.6470
Mihama-3, 2, 15.36 GW/MTU, 8605, June 97 )
' power=22.99 bum=215.0 down=388 end

power=31.87 bum=157.0 down=9.0 end

‘'mixtures of fuel-pin-cell - =
shgroup  lanicetell ‘powet=31.87 burn=170.0 down=1825 end

v

' 01350 cr5.9 mn0.33

uo?2 | den=9.996 1922 N
fe 13.0 c00.075ni 9.9
92234 0.0285 92235 3.203 92236 0.0109 92238 96.757 end - “26221.00b 0.71 sn 3.6

kr-83 101-20922 end .
kr-85 101-20922 end
y-89 101-20922 end
sr-90 10 1-20922 end
zr-93 101-20922 end
zr-94 10 1-20 922 end
zr-95 101-20922 end
nb-94 10 1-20 922 end
mo-95 10 1-20 922 end
tc-99 101-20922 end
ru-101 10 1-20 922 end
ru-106 1 0 1-20 922 end
rh-103 1 0 1-20 922 end
rh-1051 0 1-20 922 end
pd-10510 1-20922 end
pd-108 1 0 1-20 922 end
ag-109 1 0 1-20 922 end
sb-124 1 0 1-20 922 end
xe-131 10 1-20922 end
xe-132 10 1-20922 end
xe-135 10 1-20 922 end
xe-136 1 0 1-20 922 end
cs-134 10 1-20 922 end
cs-135 10 1-20922 end
cs-137101-20922 end
ba-136 10 1-20 922 end
la-139 10 1-20 922 end
pr-141101-20922 end
pr-143101-20922 end
ce-144 10 1-20 922 end
nd-143 1 0 1-20 922 end
nd-145 10 1-20 922 end
nd-147 10 1-20 922 end
pm-147 10 1-20 922 end
pm-148 10 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 1-20 922 end
sm-152 101-20922 end
eu-153 10 1-20 922 end
eu-154 1 0 1-20922 end
eu-155101-20922 end
gd-155101-20922 end

end

arbm-zirc4 6.56 50 0 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40
4000098.1821.0612 end

h20 3 den=0.7298 1 572 end

arbm-bormod 0.7298 1 10 0 5000 100 3 450.0e-6 572 end

end comp

squarepitch 1.430 0.929 13 1.07220.948 0 end

npin/assm=204 fuelnght=820.74 ncycles=3 nlib/cyc=5
printievel=5 lightel=9 inplevel=2 numztotal=5 end



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

mih86g07.input
=sas2h  parm=skipshipdata
Mihama-3, 2, 14.66 GWd/MTU 86g07, June 97

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

uo2 1den=9.996 1922

92234 0.0285 92235 3.203 92236 0.0109 92238 96.757 end

kr-83 101-20922 end
kr-85 101-20922 end
y-89 101-20922 end
sr-90 101-20922 end
zr-93 101-20922 end
z-94 101-20922 end
zr-95 10 1-20922 end
nb-94 101-20922 end
mo-95 10 1-20 922 end
1c-99 101-20922 end
ru-101 10 1-20 922 end
ru-106 1 0 1-20 922 end
rh-103 1 0 1-20 922 end
rh-105 10 1-20 922 end
pd-105101-20 922 end
pd-108 10 1-20 922 end
ag-109 10 1-20 922 end
sb-124 1 0 1-20 922 end
xe-131 10 1-20 922 end
xe-132 10 1-20 922 end
xe-135101-20922 end
xe-136 1 0 1-20 922 end
cs-134 10 1-20 922 end
cs-135101-20922 end
cs-137 1 0 1-20 922 end
ba-136 1 0 1-20 922 end
la-139 10 1-20 922 end
pr-141101-20 922 end
pr-143101-20 922 end
ce-144 10 1-20 922 end
nd-143 10 1-20 922 end
nd-145 10 1-20 922 end
nd-147 1 0 1-20 922 end
pm-147 1 0 1-20 922 end
pm-148 [ 0 1-20 922 end
sm-147 10 1-20 922 end
sm-149 10 1-20 922 end
sm-150 10 1-20 922 end
sm-151101-20922 end
sm-152 10 1-20922 end
eu-153 10 1-20 922 end
eu-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 1.0625 end -
h20 3 den=0.6995 1 585 end
arbm-bormod 0.6995 110 0 5000 100 3 450.0e-6 585 end
end comp

squarepitch 1.430 0.929131.07220.948 0 end

npin/assm=204 fuelnght=820.74 ncycles=3 nlib/cyc=5
printlevel=5 lightel=9 inplevel=2 numztotal=5 end

Page I-5 of 13

3 0.6500 2 0.6935 3 0.8068 500 2.6408 3 2.6470

.

power=22.00 burn=215.0 down=388 end
power=30.37 bum=157.0 down=9.0 end
power=30.37 bum=170.0 down=1825 end

1

01350 ¢cr59 mn0.33
fe 13.0 c00.07510i9.9
zr221.0nb 0.71 sn 3.6

end



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

mih87c03.input
=sas2h parm=skipshipdata
Mihama-3, 5, 29.5 GWd/MTU 87¢03, June 97

v
i

' mixtures of fuel pin cell

44group latticecell

v

uo2 1den=9.996 1922
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 10 1-20922 end
sr-90 10 1-20922 end
zr93 101-20922 end
2zr-94 10 1-20922 end
zr-95 10 1-20922 end
nb-94 10 1-20922 end
mo-95 10 1-20922 end
tc-99 10 1-20922 end
ru-101 1 0 1-20 922 end
ru-106 1 0 1-20 922 end
rh-103 10 1-20 922 end
rh-105 1 0 1-20 922 end
pd-105101-20 922 end
pd-108 10 1-20922 end
ag-109 1 0 1-20 922 end
sb-124 10 1-20922 end
xe-131101-20922 end
xe-132 10 1-20 922 end
xe-135101-20 922 end
xe-136 10 1-20922 end
cs-134 10 1-20 922 end
cs-135101-20 922 end
cs-137 1 0 1-20 922 end
ba-136 1 0 1-20 922 end
la-139 1 0 1-20 922 end
pr-141 10 1-20 922 end
pr-143 10 1-20922 end
ce-144 10 1-20 922 end
nd-143 1 0 1-20 922 end
nd-145101-20922 end
nd-147 10 1-20922 end
pm-147 10 1-20 922 end
pm-148 10 1-20 922 end
sm-147 10 1-20 922 end
sm-149 10 1-20922 end
sm-150 1 0 1-20 922 end
sm-151101-20922 end
sm-152 10 1-20922 end
eu-153101-20922 end
eu-154 10 1-20922 end
eu-155101-20922 end
gd-155101-20922 end

arbm-zirc4 6.56 50 0 0 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 | 560 end
arbm-bormod 0.7518 1 1 0 0 5000 100 3 450.0e-6 560 end
end comp

squarepitch 1.430 0.92913 1.07220.9480 end

Page I-6 of 13

v

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

3 0.6500 2 0.6935 3 0.8068 500 2.6408 3 2.6470

power=24.61 burn=215.0 down=388 end
power=34.92 bum=157.0 down=9.0 end
power=34.92 burn=170.0 down=176 end
power=34.15 burn=352.0 down=0 end
power=27.47 burn=28.00 down=1825 end

01350 cr59 mn0.33
fe 13.0 c00.075ni 9.9
zr221.0nb 0.71 sn3.6

v

end



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

mih87c04.input
=sas2h - parm=skipshipdata
Mihama-3, 6, 32.2 GWd/MTU, 87¢04, June 97

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

uo2 1 den=9.996 1 922

92234 0.0295 92235 3.21 92236 0.0327 92238 96.727 end

ke-83 101-20922 end

kr-85 10 1-20 922 end

y-89 101-20922 end

sr-90 101-20922 end

zr-93 10 1-20922 end

zr-94 10 1-20 922 end

zr-95 101-20922 end

nb-94 101-20922 end

mo-95 10 1-20922 end
tc-99 10 1-20922 end

ru-101 1 0 1-20922 end
ru-106 1 0 1-20 922 end
th-103 1 0 1-20 922 end
rh-105 1 0 1-20 922 end
pd-10510 1-20922 end
pd-108 1 0 1-20 922 end
ag-109 10 1-20 922 end
sb-124 10 1-20 922 end
xe-13110 1-20922 end
xe-132 10 1-20922 end
xe-135101-20 922 end
xe-136 1 0 1-20 922 end
cs-134 10 1-20 922 end
cs-135101-20922 end
cs-137 10 1-20922 end

ba-136 10 1-20 922 end
la-139101-20 922 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-143 10 1-20 922 end
nd-145101-20 922 end
nd-147 1 0 1-20922 end
pm-147 1 0 1-20 922 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-151 10 1-20 922 end
sm-152 10 1-20 922 end
eu-153101-20922 end
eu-154 10 1-20 922 end
eu-155101-20922 end
gd-155 10 1-20 922 end

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

40000 98.18 2 1.0 607 end
h20 3 den=0.7390 1 567 end

arbm-bormod 0.7390 1 10 0 5000 100 3 450.0e-6 567 end

end comp

squarepitch 1.430 0.92913 1.0722 0.948 0 end

npinfassm=204 fuelnght=820.74 ncycles=5 nlib/cyc=5

printlevel=5 lightel=9 inplevel=2 numztotal=5 end

v

Page I-7 of 13

30.6500 2 0.6935 3 0.8068 500 2.6408 3 2.6470

v

power=26.87 burn=215.0 down=388 end
power=38.12 burn=157.0 down=9.0 end
power=38.12 bum=170.0 down=176 end
power=37.25 burn=352.0 down=0 end
power=30.35 burn=28.00 down=1825 end

01350 cr5.9 mn0.33
. fe 13.0 c00.075ni 9.9
zr221.0nb0.71 sn3.6

end



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

mih87¢07.input
=sas2h  parm=skipshipdata
Mihama-3, 7, 33.7 GWd/MTU, 87¢07, June 97

'mixtures of fuel-pin-cell

Page I-8 of 13

30.6500 2 0.6935 3 0.8068 500 2.6408 3 2.6470

power=28.13 burn=215.0 down=388 end
power=39.91 burn=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 burn=28.00 down=1825 end

uo2 1den=9.9961 922 '
92234 0.0295 92235 3.21 92236 0.0327 92238 96.727 end
" kr-83 101-20922 end
kr-85 10 1-20922 end
y-89 101-20922 end ' : .
sr-90 10 1-20922 end ) end
zr-93 101-20922 end -
zr-94 10 1-20922 end
zr-95 101-20922 end
nb-94 10 1-20 922 end
mo-95 10 1-20 922 end
tc-99 101-20922 end
ru-101 10 1-20 922 end
ru-106 10 1-20 922 end
rh-103 1 0 1-20 922 end
rh-1051 0 1-20 922 end
pd-105101-20 922 end
pd-108 1 0 1-20 922 end
ag-109 10 1-20 922 end
sb-124 1 0 1-20 922 end
xe-131 10 1-20922 end
xe-132 10 1-20 922 end
xe-135101-20 922 end
xe-136 1 0 1-20 922 end
cs-134 10120922 end
cs-135101-20922 end
cs-137 1 0 1-20 922 end
ba-136 1 0 1-20 922 end
1a-139 10 1-20 922 end
pr-141 1 0 1-20 922 end
pr-143 10 1-20 922 end
ce-144 10 1-20922 end
nd-143 10 1-20922 end
- nd-145101-20922 end
nd-147 10 1-20 922 end
pm-147 10 1-20 922 end
pm-148 10 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-151101-20 922 end
sm-152 10 1-20922 end
eu-153 10 1-20 922 end
eu-154 10 [-20922 end
eu-155 10 1-20922 end
gd-155101-20922 end

44group latticecell

01350 cr5.9 mn0.33
fe 13.0 c0 0.0751ni9.9
zr221.0nb 0.71 sn 3.6

arbm-zirc4 6.56 50 0 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40
40000 98.18 2 1.0601 end

h20 3 den=0.7510 1 561 end

arbm-bormod 0.7510 1 1 0 0 5000 100 3 450.0e-6 561 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

v



Attachment I: B0O0000000-01717-0200-00144 REV 00

mih87c08.input
=sas2h  parmm=skipshipdata
Mihama-3, 8, 34.2 GWd/MTU, 87c¢08, June 97

‘mixtures of fuel-pin-cell
44group latticecell

uo2 1den=9.9961 922
92234 0.0285 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.
sr-90 10 1-20922 end
2r-93 10 1-20922 end
zr-94 10 1-20922 end
zr-95 101-20922 end
nb-94 101-20922 end
mo-95 10 1-20922 end
tc-99 10 1-20922 end v
ru-101 1 0 1-20 922 end
ru-106 1 0 1-20 922 end
rh-103 1 0 1-20 922 end
rh-105 10 1-20 922 end
pd-10510 1-20922 end
pd-108 1 0 1-20 922 end
ag-109 10 1-20 922 end
sb-124 1 0 1-20 922 end
xe-131 10 1-20 922 end
xe-132 10 1-20 922 end
xe-135101-20 922 end
xe-136 1 0 1-20 922 end
cs-134 10 1-20 922 end
cs-135101-20922 end
cs-137 1 0 1-20 922 end
ba-136 1 0 1-20 922 end
la-139 10 1-20922 end
pr-141101-20 922 end
pr-143101-20922 end
ce-144 10 1-20 922 end
nd-143 10 1-20 922 end
nd-145101-20922 end
nd-147 10 1-20 922 end
pm-147 10 1-20 922 end
pm-148 10 1-20 922 end
sm-147 10 1-20 922 end
sm-149 10 1-20 922 end
sm-150 1 0 1-20 922 end
sm-151101-20 922 end
sm-152 10 1-20 922 end
eu-153 10 1-20922 end
eu-154 10 1-20922 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

40000 98.18 2 1.0 626 end
h20 3 den=0.6984 1 586 end
arbm-bormod 0.6984 1 1 00 5000 100 3 450.0e-6 586 end
end comp

squarepitch 1.430 0.92913 1.0722 0.948 0 end

v

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

Page I-9 of 13

3 0.6500 2 0.6935 3 0.8068 500 2.6408 3 2.6470

power=28.65 burm=215.0 down=388 end
power=40.62 burm=157.0 down=9.0 end
power=40.62 burm=170.0 down=176 end
power=39.72 burn=352.0 down=0 end
power=31.85 burn=28.00 down=1825 end

01350 ¢r5.9 mn0.33
fe 13.0 c0 0.075ni 9.9
zZr221.0nb 0.71 sn 3.6

end



Attachment I: B00000000-01717-0200-00144 REV 00 Page I-10 of 13

mih86b02less100deg.input " fuel-pin-cell geometry:
3§$3-3?§2'£§%?§5;%“$WTU 8602, June 97 squarepitch 1.4300 0.929131.0722 0948 0 end

[

' mixtures of fuel-pin-unitcell: , assembly and cycle parameters:
npin/assm=204 fuelnght=820.74 ncycles=1 nlib/cyc=5
printlevel=5 lightel=9 inplevel=2 numztotal=5 end
30.6500 2 0.6935 3 0.8068 500 2.6408 3 2.6470
power=38.61 burn=215 down=1825 end

01350 cr59 mn0.33

44group latticecell

v

uo2 1 den=9.996 1 822 . X
92234 0.0285 92235 3.208 92236 0.0208 92238 96.742 end 23',0;233);51 ::1%?5
kr-83 101-20 822 end , , Onbo. '
kr-85 10 1-20 822 end e
y-89 101-20822 end LTt

sr-90 10 1-20 822 end
zr-93 10 1-20 822 end
zr-94 10 1-20 822 end
zr-95 101-20 822 end
nb-94 10 1-20 822 end
mo-95 10 1-20 822 end
tc-99 10 1-20 822 end
ru-101 1 0 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-105 10 1-20 822 end
pd-108 1 0 1-20 822 end
ag-109 1 0 1-20 822 end
sb-124 1 0 1-20 822 end
xe-131 10 1-20 822 end
xe-132 10 1-20 822 end
xe-135101-20 822 end
xe-136 1 0 1-20 822 end
cs-134 10 1-20 822 end
cs-13510 1-20 822 end
cs-137 1 0 1-20 822 end
ba-136 1 0 1-20 822 end
1a-139 1 0 1-20 822 end
pr-141 10 1-20 822 end
pr-143 10 1-20 822 end
ce-144 10 1-20 822 end
nd-143 1 0 1-20 822 end
nd-145 10 1-20 822 end
nd-147 1 0 1-20 822 end
pm-147 10 1-20 822 end
pm-148 10 1-20 822 end
sm-147 1 0 1-20 822 end
sm-149 1 0 1-20 822 end
sm-150 1 0 1-20 822 end
sm-151 10 1-20 822 end
sm-152 10 1-20 822 end
eu-153 10 1-20 822 end
eu-154 10 1-20 822 end
eu-155101-20 822 end
gd-155101-20 822 end

arbm-zirc4 6.56 50 0 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40
40000 98.182 1.0 600 end

h2o0 3 den=0.7518 1 560 end

arbm-bormod 0.7518 1 10 0 5000 100 3 450.0¢-6 560 end

* 450 ppm boron (wt) in moderator



Attachment I: B00000000-01717-0200-00144 REV 00 - Page I-11 of 13

mih86b02plus100boron.input . fuel-pin-cell geometry:
=sas2h  parm=skipshipdata .
Mihama-3, 86b02 0, 8.3 GWd/MTU, 86b02, June 97 squarepitch 1.4300 0.929 13 1.07220.9480 end

mixtures of fuel-pin-unitcell: .

npin/assm=204 fuelnght=820.74 ncycles=1 nlib/cyc=5
printlevel=5 lightel=9 inplevel=2 numztotal=5 end

. 30.6500 2 0.6935 3 0.8068 500 2.6408 3 2.6470

. power=38.61 burn=215 down=1825 end

uo2 1den=9.996 1 922 ;’:1335&5'056?,5":; 8'933-
92234 0.0285 92235 3.208 92236 0.0208 92238 96.742 end ) . .

k83 10 1.20922 end X ) zr221.0nb 0.71sn.3.6 )

kr-85 101-20922 end . ’ _

y-89 101-20922 end A

sr-90 10 1-20922 end

zr-93 101-20922 end

2r-94 101-20922 end

zr-95 10 1-20922 end

nb-94 101-20922 end

mo-95 101-20922 end

tc-99 10 1-20922 end

ru-101 10 1-20 922 end

ru-106 1 0 1-20 922 end

th-103 1 0 1-20 922 end

rh-10510 1-20 922 end

pd-10510 1-20 922 end

pd-108 10 1-20 922 end

ag-109101-20922 end

sb-124 10 1-20 922 end

xe-131 10 1-20922 end

xe-132101-20 922 end

xe-135 1 0 1-20 922 end

xe-136 10 1-20 922 end

cs-134101-20922 end

cs-135101-20922 end

cs-137 10 1-20922 end

ba-136 1 0 1-20922 end

1a-1391 0 1-20 922 end

pr-141 10 1-20 922 end

pr-143 10 1-20 922 end

ce-144 1 0 1-20 922 end

nd-143 1 0 1-20 922 end

nd-145 10 1-20 922 end

nd-147 10 1-20 922 end

pm-147 10 1-20 922 end

pm-148 10 1-20 922 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 10 1-20 922 end

eu-153101-20922 end

eu-154 1 0 1-20 922 end

eu-155101-20922 end

gd-155101-20922 end

assembly and cycle parameters:

44group latticecell

arbm-zirc4 6.56 5 0 0 0 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 10 0 5000 100 3 550.0e-6 560 end

450 ppm boron (wt) in moderator



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

mih87c07less100deg.input
=sas2h  parm=skipshipdata
Mihama-3, 7, 33.7 GWd/MTU, 87¢07, June 97

‘mixtures of fuel-pin-cell
44group latticecell

uo2 1den=9.996 1 822
92234 0.0295 92235 3.21 92236 0.0327 92238 96.727 end

kr-83 101-20 822 end

kr-85 101-20 822 end

y-89 101-20822 end

st-90 10 1-20 822 end

zr-93 101-20 822 end

zr-94 10 1-20 822 end

zr-95 101-20 822 end

nb-94 10 1-20822 end
mo-95 10 1-20 822 end
tc-99 101-20822 end

ru-101 1 0 [-20 822 end
ru-106 1 0 1-20 822 end
rh-103 10 1-20 822 end
rh-105 1 0 1-20 822 end
pd-105 10 1-20 822 end
pd-108 1 0 1-20 822 end
ag-109 1 0 1-20 822 end
sb-124 1 0 1-20 822 end
xe-13110 1-20 822 end
xe-13210 1-20 822 end
xe-13510 1-20 822 end
xe-136 1 0 1-20 822 end
cs-134 10 1-20 822 end
cs-13510 1-20 822 end
¢s-137 10 1-20 822 end
ba-136 1 0 1-20 822 end
la-139 1 0 1-20 822 end

pr-141 1 0 1-20 822 end
pr-143 10 1-20 822 end
ce-144 10 1-20 822 end
nd-143 10 1-20 822 end
nd-145101-20 822 end
nd-147 10 1-20 822 end
pm-147 10 1-20 822 end
pm-148 10 1-20 822 end
sm-147 10 1-20 822 end
sm-149 1 0 1-20 822 end
sm-150 1 0 1-20 822 end
sm-151101-20 822 end
sm-152 10 1-20 822 end
eu-153 101-20 822 end
eu-154 10 1-20 822 end
eu-155101-20 822 end
gd-15510 1-20 822 end

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

40000 98.18 2 1.0 601 end
h20 3 den=0.7510 1 561 end .
arbm-bormod 0.7510 1 1 0 0 5000 100 3 450.0e-6 561 end
end comp

squarepitch  1.430 0.92913 1.07220.948 0 end

v

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

Page I-12 of 13

3 0.6500 2 0.6935 3 0.8068 500 2.6408 3 2.6470

v

power=28.13 bum=215.0 down=388 end
power=39.91 bun=157.0 down=9.0 end
power=39.91 burn=170.0 down=176 end
power=38.99 bun=352.0 down=0 end
power=31.77 burn=28.00 down=1825 end

01350 cr59 mn033
fe 13.0 c00.075ni9.9
zr221.0nb 0.71 sn3.6

end



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

mih87c07plus100boron.input
=sas2h parm=skipshipdata
Mihama-3, 7, 33.7 GWd/MTU, 87c07, June 97

‘mixtures of fuel-pin-cell
44group latticecell

v

uo2 1den=9.9961 922
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
sr-90 10 1-20922 end
zr-93 101-20 922 end
zr-94 10 1-20922 end
2r95 101-20922 end
nb-94 10 1-20922 end
mo-95 10 1-20922 end
tc-99 10 1-20922 end
ru-101 1 0 1-20 922 end
ru-106 1 0 1-20 922 end
th-103 1 0 1-20 922 end
rh-105101-20 922 end
pd-105101-20 922 end
pd-108 1 0 1-20 922 end
ag-109 10 1-20 922 end
sb-124 10 1-20 922 end
xe-13110 1-20 922 end
xe-132 10 1-20922 end
xe-135 10 1-20 922 end
xe-136 10 1-20 922 end
cs-134 10 1-20 922 end
cs-135 10 1-20 922 end
cs-137101-20922 end
ba-136 1 0 1-20 922 end
la-139 10 1-20 922 end
pr-141 10 1-20 922 end
pr-143 1 0 1-20 922 end
ce-144 10 1-20 922 end
nd-143 10 1-20 922 end
nd-14510 1-20 922 end
nd-147 1 0 1-20 922 end
pm-147 10 1-20 922 end
pm-148 | 0 1-20 922 end
sm-147 10 1-20 922 end
sm-149 10 1-20 922 end
sm-150 10 [-20 922 end
sm-151 10 1-20922 end
sm-152 10 1-20922 end
eu-153 10 1-20922 end
eu-154 1 0 1-20 922 end
eu-155101-20 922 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

4000098.18 2 1.0601 end
h20 3 den=0.7510 1 561 end
arbm-bormod 0.7510 1 10 0 5000 100 3 550.0e-6 561 end
end comp

squarepitch 1.430 0.929 13 1.07220.948 0 end

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

Page I-13 of 13

30.6500 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 bum=170.0 down=176 end
power=38.99 burn=352.0 down=0 end
power=31.77 burn=28.00 down=1825 end

01350 cr59 mn0.33
fe 13.0 c00.075ni 9.9
zr221.0nb 0.71 sn3.6

v

end
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0-..-......o.ooo...n.n.-n-ntt.tnonnantnn.icn.n.-.o.'0'00000"'tg.-gcca"""""

- *
. SCALE4.3 Bulletin Board *
« o ZThZIID DIt Board .
. Welcome to SCALE-4.3. N
. .
. .
LAAAAA AL A AR AR AL R AR AR SRR SRR R SRR RRT R LA T L R0 B F N o o i S O a e e T X )
primary module access and input record { scale driver - 95/03/29 - 039:
- module sas2h will be called
Mihama-3, B6b02 0, 8.3 GWA/MTU, 86b02, June 97
' mixtures of fuel-pin-unitcell:
ddgroup latticecell
uo2 1 den=9.996 1 922
92234 0.0285 92235 3.208 92236 0.0208 92238 96.742 end
kr-83 1 0 1-20 922 end
kr-85 1 0 1-20 922 end
y-8% 10 1-20 922 end
sr-30 1 0 1-20 922 end
zr-93 1 0 1-20 922 end
zr-94 1 0 1-20 922 end
2r-95 1 0 1-20 922 end
nb-94 1 0 1-20 922 end
mo-95 1 0 1-20 922 end
tc-99 1 0 1-20 522 end
ru-101 1 0 1-20 522 end
ru-106 1 0 1-20 922 end
rh-103 1 0 1-20 922 end
rh-105 1 0 1-20 922 end
pd-105 1 0 1-20 922 end
pd-108 1 0 1-20 922 end
ag-109 1 0 1-20 922 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 1-20 322 end
xe-136 1 0 1-20 922 end
cs-134 1 0 1-20 922 end
¢8-135 1 0 1-20 922 end
cs-137 1 0 1-20 522 end
ba-136 1 0 1-20 922 end
1a-139 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-143 1 0 1-20 922 end
nd-145 1 0 1-20 322 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 1-20 922 end
sm-149 1 0 1-20 922 end
sm-150 1 0 1-20 922 end
sm-151 1 0 1-20 922 end
sm-152 1 0 1-20 922 end
eu-153 1 0 1-20 922 end
eu-154 1 0 1-20 922 end
eu-155 1 0 1-20 922 end
gd-155 1 0 1-20 922 end
arbm-zircd 6.56 5 0 0 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40
40000 58.18 2 1.0 600 end
h20 3 den=0.7518 1 560 end
uxbm -boermod 0.7518 1 1 0 0 5000 100 3 450.0e-6 560 end
' 450 ppm boron (wt} in moderator
end comp
' fuel-pin-cell geometry:
squarepitch  1.4300 0.929 1 3 1.072 2 0.948 0 end
' assembly and cycle parameters:
npin/assm=204 fuelnght=820.74 ncycles=1 nlib/cyca5
printlevel=5 lightel=9 inplevel=2 numztotal=5 end
3 0.6500 2 0.6935 3 0.8068 500 2.6408 3 2.6470
power=38.61 burn=215 down=1825 end
0 1350 cr 5.9 mn 0.33
fe 13.0 co 0.075 ni 9.9
zr 221.0 nb 0.71 sn 3.6
1 55558555858 aaaaaaaaa $83385658688 22222222222 hh hh
5555555855588 aaaaaaaaaaa 5S3585556856S 2222222222222 hh hh
8BS ss aa aa ss s 22 22 hh hh
88 as aa g8 22 hh hh
sg aa aa 58 22 hh hh
S88558558588 aaaaaazaaasaa 835558558888 22 hhhhhhhhhhhhh
555838588585 aaaaaaaaaaaaa 858888858838 22 hhhhhhhhhhhhh
BB aa aa 88 22 hh hh
B8 aa aa s 22 hh hh
8s s aa aa -1 ss 22 hh hh

06:37 )
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BBESBE558588588 aa aa 2222222222222 hh hh
8S555988S38 aa aa S88S5588888 2222222222222 hh hh
0
nn nn iiiiiddidiidi cececcoceee hh hh 00000000000 11
nnn mn ididiidiiiii cecceccceeccccee hh hh 0000000000000 11
nnnn nn ii cc cc hh hh [-1-] 1) 11
nn nn nn ii cc hh hh o0 oo 11
nn nn nn ii cc hh hh oo o0 11
nn nn nn ii cc hhhhhhhhhhhhh oo 23 11
nn nn nn ii cc hhhhhhhhhhhhh oo 0o 11
nn nn  nan ii ce hh hh -1} oo 11
nn nn nn ii cc hh hh oo (-1} 11
nn nnan ii cc cc  hh hh oo o0 11
nn nnn  jiiiiiddiddid ceccccceecceece hh hh  oooooooooosoo 1111111111111
nn nn iiiiiidiiidd cceeeeceeee hh hh 00000060000 1111111111111
o
0000000 88888888888 144 0000000 BgsBEBE8BBESE 124 99999999999 7777777777077
000000000 8888888888888 /7 000000000 8688888888888 // 9999999899999 7777777177717
oo 00 88 88 124 00 00 - 88 88 /7 99 33 m” ki
g0 00 B8 88 77 00 00 88 88 /7 99 99 77
00 00 8B 88 1/ 00 00 88 88 17 99 b1 77
00 00 89888688868 77 00 00 88888888888 /7 9999999999938 77
00 00 88888888888 77 00 00 88888888888 // 999999999999 77
00 00 88 88 /7 00 00 88 88 7/ 9% 77
00 00 88 88 /7 00 o0 88 88 /! 99 77
00 0o 88 88 17 00 00 88 88 123 99 77
000000000 8838888888888 123 000000000 8888888888888 144 9999999999999 77
0000000 83888888888 124 0000000 8BBBEBBBABS 1/ 953935559599 77
]
11 33333333333 22222222222 99999999999 33333333333 11
111 3333333333333 2222222222222 9999599999599 3333333333333 111
1111 a3 33 22 22 .99 9% EE 33 - 33 1111
11 33 22 99 59 33 11
11 33 22 9% 99 i3z 33 11
11 333 22 9999999999995 333 11
11 333 22 9999959999999 333 11
11 33 22 - 99 : 33 11
11 33 22 99 33 11
11 33 33 22 99 sz 3 11
11111111 3333333333313 2222222222222 9999999593539 3333333333333 11111111
11111111 33333333333 2222222222222  9999599993%9 33333333333 11111111
1
4] B5858858SE85 cceccecceee aaaaaaaaa 11 eececceeeeeeee
5538555888888  CCCOCCLToCOCCC aaaaaaaaaaa 11 esecceseeeecee
35 88 c¢c cc aa aa 11 ece
ss cc aa aa 11 ee
1] cc aa aa 11 ee
S585835588688 ecc aaaaaaaasaaaa 11 eeceeccesee
SSSESSS8SSSS  CC aazaaaaaaaaaa 11 eeeeeceee
£13 cc aa aa 11 ee
- 585 cc aa aa 11 ee
L 1] 88 ¢cC cc aa aa 11 ee
5535885555588 ceceecececeeceee aa aa 1111111111111 eecccececeeee
S555S8588883 eeeeccceeee aa aa 1111131111111 eesecececeeeee
AR AR A R R R R R R R R A R R R R e s S A N L R R R R R R R R R R R RS XN S
LA AR R AR R R AR AR R R AR R R R R R S R 2 2 2 R R RN R R R R R Y R R R R R R R RS RS S NS
LA A AR AR R R R RN R R R AR R A R e R R N Y R R R R R R R RS R )
areas treen
prana program verification information raves
SRERS
code system: scale version: 4.3 el
haan
AAAAAA RS2 R R AR g s R R S R R R R R R R R R R R YA )
AR AR SRR AR SRR AR R R gy e R R R R R R R X R R R R R F R N )
remen ceaen
arsan enen
PR program: sas2 cewen
PETTTS - esee
il creation date: 03/07/97 seens
crwnn cenas
il library: /opt/neut/Scaled.3/bin hasee
veanw I
rewen seran
weene this is not a scale configuration controlled code el
- (22 2 X1
jobname: nichol bbb
LA A2 8]
bl date of execution: 08/08/97 e
LR X R ] AR 2]
okl time of execution: 13:29:31 waan
seraw . cewan
hd R . [ Z 2 X X3
A A A A A A R R R R R A R R R R R R R R R R R R R R R S R R R R N Y
(2222 S a2 2 X R A R R R R R R R R R Y
AR R A2 22 RS A Y R A R X R R R R R R S R X RN
1
0
o
D'm = = = = = = & = - = = 4 = - e - e = = e w e e e - e -
0*
0 nuclide concentrations, grams
basis =single reactor assembly
initial 1E-18 4d
o 16 1.35B+05 1.35E+05
total 3.90E+05 3.90E+05
0 nuclide concentrations, grams
basis =single reactor assembly
initial 1B-18 d
u23ld 2.85E+02 2.85E+02
u235  3.21B+04 3.21B+04
u23é 2.08B+02 2.08E+02
u23is 9.67E+05 9.67E+Q5
total 1.00E+06 1.00E+06

basgis =
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0 initial 10.8 4 215 a 1234 $3.0a4a 43.0a
0 initjial 10.8d ) 21.s 4 32.3 4 3.04d 43.04d
0 nuclide concentrations, grams

basis =single reactor assembly
initial 304.2 4 608.3 d 912.5 & 1216.7 4 1520.8 4 1825.0d
o 16 1.35B+05 1.3S5E+0S 1.35E+05 1.35B+05 1.35E405 1.35E+05 1.35E+05
0 nuclide concentrations, grams
basis =single reactor assembly
initial 304.2 4 608.3 d 912.5d 1216.7 4 1520.8d 1825.0 &
mo 95 1.64B+00 3.7BE+00 3.89E+00 J.90B+00 3.90B+00 3.90E+00 3.90E+00
total 3.90B+05 3.90B+05 3.90B+05 3.90B+D5 3.90B+05 3.90E+05 3.90B+05
0 nuclide concentrations, grams
basis =single reactor assembly

initial 304.2 4 60B.34 912.5d 1216.74 1520.8 4 1825.04
u2lil 8.06E-04 B8.24B-04 B8.43E-04 B8.62B-04 8.81R-04 O.00E-04 9.19E-04
u2id 2.53B+02 2.53E+02 2.53B+02 2.53B+02 2.53B+02 2.53E+02 2.53E+02
u23s 2.34B+04 2.34B+04 2.34B+04 2.34B+04 2_34E+04 2.34E+04 2.34B+04
u236  1.75E+03 1.75E+03 1.75E+03 1.75E+03 1.75E+03 1.75E+03 1.75E+403
u23B 9.62B+05 9.62E+05 9.62E+05 9.62B+05 9.62B+05 9.62B+05 9.62E+08

np237 5.93B+01 6.37B+01 6.37B+01 6.37E+01 6.38B+01 6.38BE+01 6.38E+01
pu2lé 1.97B-05 1.64E-05 1.35E-05 1.10E-05 9 05E-06 7.41E-06 6.08E-06
pu238 4.47B+00 4.66B+00 4.65B+00 4.63E+00 4 _60B+00 4.57B+00 4.54dB+00
pu2l8 4.47E+00 4.66E+00 4.65E+00 4.63IE+00 4.60B+00 4.57B+00° &.54B+00
pu239 2.97E+03 3.05E+03 3.05E+03 3.05E+03 3.05E+03 3.058+03 3.0SE+03
puzdo 4.30B+02 4.30B+02 4.30B+02 4.30E+02 4.30E+02 4.30B+02 4.30E+02 -
pu2dl 1.39+02 1.33E+02 1.28E+02 1.23B+02 1.18B+02 1.14E+02 1.09E+02
pu242  1.02B+01 1.02B+01 1.02E+01 1.02E+01 1.02E+01 1.02E+01 1.02B+0%
am241 1.04E+00 6.51B+00 1.1BE+01 1.6BE+01 2.16BE+01 2.62E+01 3.07E+0l
am2?42m 1.25E-02 1.24B-02 1.24B-02 1.23E-02 1.23B-02 1.22E-02 1.22E-02
am243 4.16E-01 4.19B-01 4.15B-01 4.19B-01 4.19B-01 4.198-01 4.19E-01
total 9.91B+05 9.951E+05 9.91E+05 9.91B+05 9.391B+05 9.91E+05 9.51B+05

element concentrations, grams
nuclide concentrations, grams
basis ssingle reactor assembly
initial 304.2 4 608.3 d 912.5d 1216.7 4 1520.8 4 1825.0 4
mo 95 9.32B+01 2.11B+02 2.18B+02 2.18B+02 2.18B+02 2.18B+02 2.18E+02
1] muclide concentrations, grams
basis =single reactor assembly
initial 304.2d 608.3d 912.5d 1216.7d 1520.8 4 1825.0 d
tc 99 2.20E+02 2.24B+02 2.24B+02 2.24E+02 2.24B+02 2.24E+02 2.24E+02
rulll 1.95EB+02 1.95B+02 1,.95B+02 1.95B+02 1.95B+02 1.95E+02 1.55B+02
rhil03 9.47E+01 1.33E+02 1.33B+02 1.33E+02 1.33B+02 1.33B+02 1.33B+02
agl0% 1.05B+01 1.06E+01 1.06E+01 1.06E+01 1.06E+01 1,068+01 1.068+01
[} nuclide concentrations, grams
basis ssingle reactor assembly

(=N

initial 304.2da 608.3d 912.5d 1216.7 4 1520.8d 1825.04d
ndid3  2.52B+02 2.82E+02 2.82E+02 2.82B+02 2.82P+02 2.82B+02 2.82E+02
ndi4ds 1.99B+02 1.99E+02 1.95E+02 1.99E+02 1.99B+02 1.9%E+02 1.99E+02
sml47 6.78B+00 2.64B+01 4.21E+01 5.48E+01 6.45B+01 7.30B+01 7.96B+01
sm149 1.96E+00 3.I13E+00 3.13E+00 3.13E+00 3.13E+00 3.13E+00 3.13E+00
sm150 6.43B+01 6.43BE+01 6.43E+01 6.43B+01 &6 _43B+01 6.43B+01 6.432401
sml51 8.38E+00 8.56B+00 B8.51B+00 8_45B+00 8.40E+00 8.34E+00 8.29E+00
eulSl 8.51B-03 6.36B-02 1.18E-01 1.73E-01 2.27E8-01 2.80E-01 3.34E-01
sm152  3.33B+01 3.33E+01 3.33B+01 3.338+01 3.338+01 3.33E+01 2.33E+01

0 ) nuclide concentrations, grams

basis =single reactor assembly
initial 304.2 4 608.3d 912,54 1216.7 4 1520.8d 1825.04d
euls3 1.52E+01 1.55B+01 1.55B+01 1.55B+01 1.55B+01 1.55B+01 1.55B+01
gdl55 4.78E-03 9.80E-02 1.80E-01 2.53B-01 3.18E-01 3.75B-01 4.25B-01
total 8.62E+03 B8.62E+03 8.62B+03 8.62E+03 8.62B+03 8.62B+03 B.62B+03
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DEAAASEAAAS RS AL LA AM LA  d  E AR A T Y T R L)

.

.
-
k3
-
-
-
-

1
- module sas2h
Mihama-3, 1

mixture

44group

uoZ 1 den=
92234 0.0
kr-83
kr-B85
y-89
sr-90
zr-93
zr-94
zr-95
nb-94
mo-95
tc-99
ru-101
ru~-106
rh-103
rh-105
pd-105
pd-108
ag-10%
sb-124
xe-131
xe-132
xe-135
xe-136
cs-134
cs-135
cs-137
ba-136
la-139
pr-141
pr-143
ce-144
nd-143
nd-145
nd-147
pm-147
pmn-1438
sm-147
sm-149
sm-150
sm-151
sm-152
eu-153
eu-154
eu-155
gd-155

Ll e il e e e e el e e e S S P
CO0000O00 00U RAVOO0000000NdACON00RRA000CAAaTAan

arbm-zirc4d

h20 3 den=0
arbm-bormod
end comp

Equarepitch

npin/assm=2
printlevels

3 0.6500 2

power=32.20

o 135.0
fe 13.0
zr 221.

1 555555588388
5535355558888
ss 58
85
ss
SSESESSSSSSs

855335555588
53
L1
58 ss
S5S5S555355358S
SS5533S588S

EEFE
it
EEEE

SCALE4.3 Bulletin Board

Welcome to SCALE-4.3.

will be called
, 6.92 GWA/MTU, 86b03, June 97

5 of fuel-pin-cell
latticecell

9.996 1 922 )
285 92235 3.208 92236 0.0208 92238 96.742 end
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
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 522 end
1-20 522 end
1-20 922 end
1-20 922 end
1-20 822 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 522 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end

LR SN

MM AAASASALAASAS AR AL A S AR L Y Y Y T L A

primary module access and input record { scale driver - 95/03/29 - 09:06:37 )

6.56 50 0 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40

40000 58.18 2 1.0 634 end
.6788 1 594 end
0.6788 1 1 0 0 5000 100 3 450.0e-6 594 end
1.430 0.929 1 3 1.072 2 0.948 0 end

04 fuelnght=820.74 ncycles=1 nlib/cyc=5
5 lightel=9 inplevel=2 numztotal=5 end

0.6335 3 0.8068 500 2.6408 3 2.6470
burn=215 down=1825 end

cr 5.9 mn 0.33
co 0.075 ni 9.9
O nb 0.71 sn 3.6
a 22222222222
aa aa 2222222222222
aa aa ss s 22 22
aa aa (1] 22
aa aa 58 22
aaaaaazaaaaaa S5S8S8SSS5ES 22
Aaaaaanasaaaa BESSSESSESSES 22
aa aa 13 22
aa aa [-1} 22
aa aa ss 88 22
aa aa 5858888555558 2222222222222
aa aa 85535558588 2222222222222
iididiidiiad cceecccccecee hh hh
jiididddddid cccccccecceee hh hh
ii ce cc hh hh
ii ce hh hh
ii cc hh hh

hh hh
hh hh
hh hh
hh hh
hh hh
‘hhhhhhhhhhhhh
hhhhhhhkhhhhhh
hh hh

kh
hh hh
hh hh
hh hh
©O0000OO000
So00000000000
oo oo
oo 00

(=24 o0
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an nn nn ii cc hhhhhhhhhhhhh oo oo 11
nn nn nn 11 ce hhhhhhhhhhhhh oo oo 11
nn nn nn ii cc hh hh oo o0 11
nn nn nn ii ce hh hh 1.3 -] 11
nn nnnn i1 ce ecc hh hh oo oo 11
nn nnn  iiiiiddiiiiad teecoceececcce hh hh 0000000000000 1111111111111
m nn  iidiididididiidi ceeececcecee hh hh 00000000000 1111111111111
0000000 88888888888 I24 0000000 88888888888 /7 99999999999 7777777777177
000000000 8888888888888 /7 000000000 8BB8R88888888 // 9939999899999  T7T7TTTIIIINNY
00 00 88 88 174 00 00 88 88 124 99 99 77 ki)
00 00 88 88 77 00 00 88 88 17 99 99 n
1] o0 88 88 I4 a0 00 88 88 17 89 77
00 00 88885888888 77 00 00 EELEELTTES ] 77 9999999999999 77
00 00 85888888888 1/ 00 00 85888888888 17 9999399339599 77
00 00 as 88 77 00 00 88 88 /7 95 77
00 00 8B 88 77 00 00 88 88 /7 99 77
00 Q0 88 88 77 00 00 88 88 7/ 77
000000000 8588888888888 77 000000000 8888888888588 1 9999999399995 7
0000000 58888888888 7/ 0000000 88888888888 /7 999999999555 77
11 33333333333 33333333333 99999999999 5555555555555 33333333303
111 3333333333333 3333333333333 9999999999599 - 5555555555555 3333333333333
1111 33 ER 33 33 95 H 55 33 T33
11 33 33 99 99 55 33
11 33 ti: . 33 9% 99 : 55 33
11 333 333 9959595999595 555555555555 333
11 333 333 999959599999 $555555555555 333
11 33 ti: 33 IR 55 33
11 33 33 99 I 55 33
11 33 33 ER A 33 33 939 rr: 55 55 33 33
11111111 3333333333333 3333333333333 9999999999999 5555555555555 3333333333333
11111111 33333333333 33333333333 999999999599 55555555555 33333333333 °
SS35E858388 ccecceececee aaaaaaaaa 11 ' eecceceeececee
SSSEES5858888  cCececeeeccceee aaaaaaaaaaa 11 eecccecceeees
&8 a8 cc ce aa aa 11 e
88 cc aa aa 11 L1
s cc aa aa 11 ee
855589833388 cc asaaaaaaaaaaa 11 eeeceeeee
SES8555S8558S cc aaaaasananaaa 11 esececees
s cc aa aa 11 ee
ss cc aa aa 11 ee
1] 58 cc ce aa aa 11 ee
BE5S5555S8588 cececececccecee aa aa 1111111111111 ecceececeeeeee
B8EES8S85858S ccceeeceecce aa aa 1111111111111 eceecccecceecee
LA A AR XA E RN A e g 2 R R A R R R R R R R R R A A R R A R e A R R R A RS R R A ]
LA A SRR 2R N R g N R s e R R R R R R A R R e R R R R e R R A R R R R R
LRSS S R R 2222 R R 22 2 R R R R R R R R R R R R R A A e A R R R R R R R R R AR R RS SR AR} )
aeane srnae
AR program verification information wena
YY)
bbb code system: scale version: 4.3
arnew rewnr
LA AR E R E R R R R R R R AR R E R A A R e R A e R R R R R R R R R R R R R )
(A X 22X A R E R R R R R A R R R AR R E R R A R R R R R R R R S R R R R R R R R A R R A R R R R R R R R R AR SRR S X 2 2
e aneee
reens annne
reaes program: sas2 asnes
—reen ranan
wrwee creation date: 03/07/97 wrewne
remen amaen
i library: /opt/neut/Scaled.3/bin hadohd
reunn sanat
rannn . srnaw
areen this is not a scale configuration controlled code A
rruan
el jobname: nichol
erans
hhhdd date of execution: 08/08/97 sarew
srean csean
bl time of execution: 13:39:53 - reanw
Y eann
LA 2 2] : LZE 2 X1
LA A A A A SR A2 R R A R R 2 A R R R R R R R R R R R R R R R R R R R R R R R R R A R A R YR )
- (24220 a2 X R R 2 2 S R R R R R R R R R R R R R R R R R R R R R R R R RS R R RN T YT XY
L a s LA A2 AR R R A R A e R R R R L R R R e R R R R R S Y]
nuclide concentrations, grams :
basis =single reactor assembly
initial 1B-18 4
o 16 1.35E+05 1.35E+05
total 3.90BE+05 3.90E+05
nuclide concentrations, grams
basis =gingle reactor assembly
initial 1B-18d
u2dd 2.85E+02 2.85E+02
u235 3.21BE+04 3.21B+04
u236 2.08E+02 2.08E+02
u238 9.67B+05 9.67E+05
total 1.00E+06 1.00E+06
basis =
initial 10.8 4 21.5d 32.34d 43.0 4 43.06 4
initial 10.8 d 21.54d 32.3d 43.0 4 43.0 4
nuclide concentrations, grams
basis =gingle reactor assenbly
initial 304.2d 608.3d 912.5d 1216.7 d 1520.8 d 1825.0 4
o 16 1.35E+05 1.35B+05 1.35E+05 1.35E+05 1.35E+05 1.35B+05 1.35E«05
nuclide concentrations, grams
basis =single reactor assembly
initial 304.2d 608.3d 912.5d 1216.7 d 1520.8 d 1825.0 d
mo 95 1.46B+00 3.35E+00 3.45B+00 3.46E+00 3.46B+00 3.46E+00 3.46B+00
total 3.30B+05 3.90B+05 3.90B+05 3.90E+05 3.90E+05 3.90B+05 3.30B+05
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e - . nuclide concentrations, grams
basis ssingle reactor assembly

initial 304.2d 608.34d 912 5d 1216.7d 1520.8 4 1825.04d

u233  7.30E-04 7.46B-04 7.61E-04 7.77B-04 7.93p-04 B8.09E-04 B.24E-04
w236  2.57E+02 2.57B+02 2.57B+02 2.57B+02 2.S7p+02 2.57E+02 2.57E+02
u235 2.4BE+04 2.48B+04 2.4BE+04 2.48E+04 2 _4BR+04 2.48E+04 2 .4BE+D4
u236 1.53E+03 1.53E«03 1.53E+03 1.53B+03 1.53E+03 1.53E+03 1.53E+03
u238  9.63B+D5 9.63E+05 9.63E+05 O9.63E+05 9 .53E+05 9.63E+05 39.63E+05
np237 4.92B+01 5.27B+01 5.27B+01 S5.27E+01 5.27B+01 5.28E+01 5.28E+01
pu236  1.44E-05 1.20B-05 9.80E-06 B.03E-06 6.58E-06 5.39E-06 4.42E-06
pu238  3.26E+00 3.398+00 3.3BE+00 3.36E+00 3.34B+00 3.32E+00 3.30E+00
pu238  3.26E+00 3.39p+00 3.38B+00 3.36B+00 3.34B+00 3.32BE+00 3.30E+00
pu23s 2.75E+03 2.81E+03 2.81E+03 2.B1E+03 2.81E+03 2.81E+0]1 2.BlE+03
pu2d0  3.47E+02 3.47B+02 3.47E+02 3 .47E+02 3.47B+02 3.47E+02 3. 47E+02
pu24l  1.04B+02 9.98B+01 9.59E+01 9.21E+01 8.84E+01 8.50B+01 B8.16E+01
pu2é2  6.26B+00 6.26E+00 6.26E+00 6.26E+00 6.26B+00 6.26E+00 6.26E+00
am241  7.77E-01 4.87E+00 §.79E+00 1.26E+01 1.62B+01 1.96B+01 2.30E«01
am242m 8.79E-03 B.75E-03 8.72E-03 B8.68E-03 8.65E-03 8.61B-03 8.58E-03
am243  2.25B-01 2.26B-01 2.26B-01 2.26E-01 2.26E-01 2.26B-01 2.26B-01
total 9.92E+05 9.92B+05 9.92E+05 9.92E+05 9.92E+05 9.92B+05 9.92E+05

element concentrations, grams
nuclide concentrations, grams
basis =single reactor assembly
initial 304.2d 608.3d4 912.5d 1216.7 4 1520.8 4 1825.0 4
mo 95 7.79E+01 1.77B+02 1.82B+02 1.82B+02 1.82B+02 1.B2E+02 1.82E+02
0 nuclide concentrations, grams
basis =single reactor assembly
initial 304.2 4 608.3d 912.5d 1216.7d 1520.8 4 1825.0 4
tc 99 1.84B+02 1.87E+02 1.87B+02 1.87E+02 1.87B+02 1.87B+02 1.87B+02
ruldl 1.62E+02 1.62B+02 1.62E+02 1.62E+02 1.62B+02 1.62B+02 1.62E+02
rhl03 7.93E+01 1.11B+02 1.11E+02 1.11E+02 1.11B+02 1.11E+02 1.11B+02
agl09 8.25E+00 B8.31E+00 8.31E+00 B.31E+00 8.31E+00 8.31E+00 8.31E+00
0 nuclide concentrations, grams
basis =single reactor assembly

Qo

initial 304.2 4 608.3d 912.5d 1216.7 & 1520.8 4 1825.04d
ndl43 2.14E+02 2.38!o02 2.38E+02 2.38E+02 2.3BE+02 2.38E+02 2.38E+02
ndl4s 1.67E+02 1.67B+02 1.67BE+02 1.67B+02 1.67B+02 1.67E+02 1.67B+02
smld7  5.77E+00 2.24B+01 3.58BB+01 d.65B+01 5.52B+01 6.21B+01 §£.76E+01
sm149  2.01B+00 2.95E+00 " 2.95SE+00 2.95E+00 2.95B+00 2.95B+00 2.95B+00
sm150 5.26B+01 5.26BE+01 5.26E+01 S5.26E+01 5.26B+01 5.26B+01 5.268+01
sm151  B8.34E+00 B.47B+00 8.42E+00 8.317E+00 8.31E+00 B8.26B+00 8.21B+00
eul51 9.57B-03 6.41B-02 1.18E-01 1.72B-01 2.26B-01 2.79E-01 2.328-01
smlS52 2.67B+01 2.67E+«01 2.67EB+01 2.67E+01 2.67E+01 2.67B+01 2.67E+01

0 nuclide concentrations, grams

basis =gingle reactor assembly
initial 304.2d 608.34d4 912.5d 1216.7d 1520.8d 1825.0d
euls3 1.21B+01 1.23E+01 1.23B+01 1.23B+01 1.23B+01 1.23E+01 1.23E+01
gdl55 5.26E-03 8.49B-02 1.55e-01 2.17BE-01 2.72E-01 3.21E-01 3.64E-01
total 7.19E+03 7.19E+03 7.19B+03 7.19E+03 7.19E+03 7.19B+03 7.19E+03
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SCALE4.3 Bulletin Board *
_____________________ .
Welcome to SCALE-4.3. :
.
.
bAAAALAA AL AL SAAAALAEALAL AL LR LS Ry T YT 2 A0 A0 2 1 ¥ 2 PR IR ey 3 T2 3
primary module access and input record ( scale driver - 95/03/29 - 09:06:37 )
module saszh will be called
Mihama-3, 3, 21.29 GWA/MTU, 86903, June 97
'mixtures of fuel-pin-cell
44group latticecell
uo2 1 den=9.5%%6 1 933 )
92234 0.0285 92235 3.203 92236 0.0109 92238 36.757 end
kr-83 1 0 1-20 922 end
kr-85 1 0 1-20 922 end
y-89 10 1-20 922 end
sr-90 1 0 1-20 922 end
2r-93 1 0 1-20 922 end -
zr-94 1 0 1-20 922 end
zr-95 1 0 1-20 922 end
nb-94 1 0 1-20 922 end
mo-95 1 0 1-20 922 end
tc-99 1 0 1-20 922 end
ru-101 1 0 1-20 922 end
ru-106 1 0 1-20 922 end
rh-103 1 0 1-20 922 end
rh-105 1 0 1-20 922 end
pd-105 1 0 1-20 922 end
pd-108 1 0 1-20 922 end
ag-109 1 0 1-20 922 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 1-20 922 end
¢s-135 1 0 1-20 922 end
cs-137 1 0 1-20 922 end
ba-136 1 0 1-20 922 end
la-139 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-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-148 1 0 1-20 922 end
sm-147 1 0 1-20 922 end
sm-149 1 0 1-20 922 end
sm-150 1 0 1-20 922 end
sm-151 1 0 1-20 922 end
sm-152 1 0 1-20 322 end
eu-153 1 ¢ 1-20 922 end
eu-154 1 0 1-20 922 end
eu-155 1 0 1-20 922 end
gd-155 1 0 1-20 322 end
arbm-zircd 6.56 5 0 0 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40
40000 98.18 2 1.0 625 end
h20 3 den=0.6955 1 585 end
arbm-bormod 0.6995 1 1 0 0 5000 100 3 450.0e-6 585 end
end comp
squarepitch 1.430 0.929 1 3 1.072 2 0.948 0 end
npin/assm=204 fuelnght=820.74 ncycles=3 nlib/cycs=5
printlevel=5 lightels9 inplevel=2 numztotal=5 end
3 0.6500 2 0.6935 3 0.8068 500 2.6408 3 2.6470
power=31.95 burn=215.0 down=388 end
power=44.10 burnx157.0 down=9.0 end
power=44.10 burm=170.0 down=1825 end
0135.0 cr 5.9 mn 0.33
fe 13.0 co 0.075 ni 9.9
zr 221.0 nb 0.71 sn 3.6
55555B5E888 aaaaaaaaa 88885558888 22222222222 hh hh
SS8SS55E556B88 aaaaaaaaaaa $8585385899838 2222222222222 hh hh
ss ss aa aa 55 ss hh hh
55 aa aa s8 22 hh hh
ss aa as s8 22 hh hh
S88585555588 aaaaaaaaaaaaa S5S5S55E6S39 22 hhhhhhhhhhhhh
558885558888 aaaaaaaaaaaaa 888858555888 22 hhhhhhhhhhhhh
8s aa aa ss 22 hh nh
83 aa aa 1] 22 hh hh
ss ss aa aa ss 88 22 hh hh
8333553555888  aa aa  BSS8859ES5888 2222222222222 hh hh
88885585555 aa aa 55388585388 2222222222222 hh hh
nn nn iiidididdidd -ceceececeee hh hh 00000000000 11
nnn nn iididdiididiid cceceeeccceccee hh hh  ooocoooooo0000 11
nnnn nn ce cc hh hh oo 1] 11
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nn nn nn ii cc hh hh o0 oo 11
. nn nmn ii ce hh hh oo ©0 11
nn nn nn ii ¢c hhhhhhhhhhhhh 0o 1) 11
nn nn nn ii ce hhhhhhhhhhhhh oo ©0 11
nn nn an ii ce hh hh oo o0 11
nn nn nn ii cec hh bh 00 ©o 11
nn nnnn ce cc hh hh oo oo 11
nn nnn idiiddddidididd ceeccecccccce hh hh  ooooo00000000 1111111111111
nn nn  iiidididiiidi cecececcoee hh hh 00000000000 1111111111111
0
0000000 83888888888 /7 0000000 88888888888 /7 99999999999 7777771711777
000000000 8888888888888 7/ 000000000 8885888888888 7/ 9999999999999 777777777777
40 00 88 88 77 00 00 88 88 124 99 99 77 17
00 00 88 88 7! 00 00 88 88 24 99 99 77
00 a0 8B 88 7/ 00 o0 88 88 /77 33 99 77
00 00 B3888BBBBASG 77 o0 00 88888888888 144 9999999999399 77
00 00 88888888888 1/ 00 00 88888588888 /7 999993999999 77
00 00 88 a8 144 00 o0 88 88 124 99 X
00 00 88 88 /" 00 00 88 88 77 99 717
00 00 88 . 88 /7 00 00 ° B8 88 77 99 77
000000000 8888888888888 /7 000000000 8588888888888 77 9999999999999 77
0000000 88888888888 124 0000000 888888888868 24 9999999933939 77
0
11 33333333333 4“ 666666666666 44 4000000
111 3333333333333 444 6666666666666 44 000000000
1111 a3 33 : 4444 &6 LR 4444 00 00
11 33 44 U 66 44 44 00 00
11 33 LR 44 44 66 4 U 00 00
11 333 44 44 666666666666 44 4 00 00
11 333 44 4 6666666666666 44 “u 00 00
11 33 H S44ddddddid 66 66 E4 444444444444 00 a0 -
11 33 4444444844444 66 66 L 4444444444884 00 00
11 33 33 s 4“4 . &6 66 IR 44 00 00 °
11111111 3333333333333 44 6666666666666 4“ 000000000
11111111 33333333333 4 66666666666 44 0000000
1
0 ceceeeeeeeee aaaasaaaa 11 ececceesceeee
ecec cce aaaazaaaasdaa 11 eccececeeeeeee
55 85 cc cc aa aa 11 ee )
ss cc aa aa 11 ee
$s cec aa aa 11 ee
SES3868588888 ec ‘ aaaaaaaaaaaaa 11 eeocecees
5585855585888 cc aaaaaaaaaaaaa 11 eeceeceeece
55 cc aa aa 11 ee
88 c¢cc aa aa 11 ee
&S s cc cc  aa aa 11 ee
8355888335858 ceeceeececeoeee aa aa 1111111111111 eceeceeeeceeeee
55385555888 eccecceceeee aa as 1111111111111 ececeeeeeeres
L2 AR R X R R R R R R R R R R R R R e R X R R R R R R XS R R R R R )
(222 2R E R R E R N R R Y R R R R R R R A e R R R R R R R I NS R R )
A A R R R R RN 2 A X N R R R R R R R R R A R R R R R R RS R RS A S R R ]
enwe Ty
program verification information b
aeran raenw
b code system: scale version: 4.3 bbb
T anes
(2 R R R e R R R R R R R R R R R R R R A R
(XS S 2 a2 e R R R R R R Y A R R R R R R R
wesss aane
enee arran
anees program: sas2 arnnn
rrnny crenn
bl creation date: 03/07/97 LA
rnnaw revew
A library: /opt/neut/Scaled.3/bin . tawes
ernan reren
coner i - cevan
LA AAad this is not a scale configuration controlled code sanae
rensw cennn
bl jobname: nichol bl
xree sewen
rewes date of execution: 08/08/97 b Al
aeses canre
renan time of execution: 13:46:40 sesee
reean rrae
L2 22 M X R R R
(A R xR R R R R R R R A R R R R R R S S S R R R NSRS )
LA R R S A R R R R Al R A R R R A R A )
A2 2SR AR S e E R R A A R A R R R R R R R R R R R R A R R R R R R R A R R 2
1
0
o nuclide concentrations, grams
basig =single reactor assembly
initial 1E-18 4 .
o 16 1.35B+05 1,35E+05
total 3.90E+05 3.30E+0S
nuclide concentrations, grams
basis =single reactor assembly
initial 1B-18 d
u234  2.B5E+02 2.85E+02
u235 3.20B+04 3.20E+04
u236 1.09B+02 1.09E+02
w238 9.67B+05 9.67E+05
total 1.00B+06 1.00BE+06
0 basis =
0 initial 10.8 4 21.5d 32.3 4 43.04d 43.04d
0 initial 10.8 d 21.5 4 32.3 4 43.04d 43.04
0 nuclide concentrations, grams

basis =single reactor assembly
initial 304.2 4 608.3d 512.5d 1216.7d 1520.8 4 1825.0 4
o 16 1.35B+05 1.35B+05 1.35B+05 1.35B+05 1.35B+05 1.35B+05 1.35B+05
"] . nuclide concentrations, grams
basis ssingle reactor assembly
initial 304.2 @ 608.3d 912.5d 1216.7d 1520.8d 1825.0d
mo 95 7.78E+00 1.10B+01 1.11E+01 1.11B+01 1.11E+01 1.11E«01 1.11E+01



Attachment II: B00000000-01717-0200-00144 REV 00 Page II-9 of 39

tc 99 1.30B-05 1.33B-05 1.33p-05 1,338-05 1.33B-05 1.33p-05 1.33B-05
total 3.90E+05 3.90B+05 3.30E+05 3.90E+05 3.30E+05 3.90E+05 3.30B+05
o i nuclide concentrations, grams
basis =single reactor assembly

inivial 304.2d 608.34 912.5d 1216.7d 1520.8 d 1825.0d

w233  1.598-03 1.66E-03 1.73g-03 1.81E-03 1.88E-03 1 95g-03 2.02E-03
u234 2.05E+02 2.05B+02 2.05E+02 2.05B+02 2.06B+02 2.06B+02 2.06B+02
u235 1.39E+04 1.39B+04 1.39R+04 1.39E+04 1.39B+04 1.39p+04 1.39E+04
u236  3.25B+03 3.25E+03 3.25g+03 3.25E+03 3.25B+03 3.25p+03 3.25B+03
u23B  9.52B+05 9.52B+05 9.52E+05 9.52E+05 9.52B+05 9.52p+05 9.52B+05
np237 2.34B+02 2.43B+02 2.43E+02 2.43E+02 2.43E+02 2.44p+02 2.44B+02
pu236  2.24E-04 1.85B-04 1.52E-04 1.24E-04 1.02E-04 8.34e-05 6.84E-05
pu2ls8 4.72B+01 5.07E+01 5.11E+D1 5.10E+01 5.08E+01 S.04E+01 S.01E+01
pu238  4.72B+01 5.07B+01 5.11B+01 5.10B+01 5.0BB+01 5.04E+01 5.01E+01
pu239  4.B7E+03 4.98B+03 4.98E+03 4.98B+03 & .9BE+03 4.398E+03 4.98E+03
pu2do 1.51E+03 1.51E+03 1.51p+03 1.51E+03 1.51E+03 1.51p+03 1.51E+03
puzdl  7.81E+02 7.51B+02 7.21E+02 €.93E+02 6.65E+02 6.33B+02 6.14E+02
pu242 1.76E+02 1.T6E+02 1.76E+02 1.76E+02 1.76E+02 1.76B+02 1.76B+02
am241 1.45B+01 4.53E+01 7.48E+01 1.03R+02 1.30B+02 1.56E+02 1.81B+02
am242m 2.77B-01 2.76E-01 2.75B-01 2.73B-01 2.72B-01 2.71p-01 2.70B-01
am243 2.258+01 2.25B+01 2.25B+D1 2.25B+01 2.25E+01 2.25E+01  2.25B+01
total 9.78E+05 9.75B+05 9.78B+05 9.78B+05 9.7BB+05 9.78E+05 9.78B+0S

element concentrations, grams
nuclide concentrations, grams
basis =single reactor assembly
initial 304.2d 608.3d 912.5d 1216.7 d 1520.8 4 1825.04
mo 95 3.79B+02 5.13B+02 5.20E+02 S5.20B+02 5.21B+02 5.21B+02 5.21B+02
o nuclide concentrations, grams
basis =aingle reactor assembly
initial 304.2d 608.3d 912.5d 1216.7 4 1520.8d 1825.0d
tc 99 5.40E+02 5.45B+02 5.45E+02 5.45E+02 5.45E+02 5.45E+D2 5.45E+02
rul0l  4.98E+02 4.98B+02 4.98E+02 4.98E+02 4.98E+02 4.98B+02 4.9B8B+02
rhl03  2.81B+02 3.35E+02 3.35E+02 3.358+02 3.35E+02 3.35B+02 3.35E+02
agl09  4.73B+01 4.75B+01 4.75BE+01 4.7S5E+01 4.75B+01 4.75B+01 4.75E+01
0 nuclide concentrations, grams
basis =pingle reactor assembly

ao

initial 304.2d4 608.3d 912.5d4 1216.7 4 1520.8d 1825.04
nd143  5.78BE+02 6.098+02 6.09B+02 6.09B+02 6.09E+02 6.09B+02 6.092+02
nd145  4.67E+02 4.68E+02 4.68BE+02 4.68B+02 4.682+02 4.68B+02 4.68E+02
sml47 4.4BB+01 7.78B+01 1.04E+02 1.25E+02 1.43B+02 1.56B+02 1.678+02
smld49 2.32E+00 3.39B+00 3.99E+00 3.99E+00 3.99B+00 23.99B+00 3.99B+00
sml150 1.85E+02 1.B5B+02 1.85E+02 1.85E+02 1.85E+02 1.85B+02 1.858+02
sml51  1.23B+01 1.25B+01 1.2dE+01 1.24E+01 1.23E+01 1.22B+01 1.21E+01
eul5l 1.11E-02 9.18B-02 1.72B-01 2.51E-01 3.30B-01 4.05B-01 4.87E-01
sml152 8.84E+01 8.84E+01 8.84B+01 8.84E+01 B8.B4E+01 8.B4E+01 8.84E+01

0 nuclide concentrations, grams

basis =single reactor assembly
initial 304.2 4 608.3 4 912.5 4 1216.7 4 1520.8 4 1825.0 d
eul53  6.15E+01 6.23B+01 6.23B+01 6.23E+01 6.23B+01 6.23B+01 6.238+01
gd155 1.54E-02 3.28E-01 6.04E-01 B8.4BE-01 1.068+00 1.25B+00 1.42B+00
total 2.19E+04 2.19E+04 2.19E+04 2.19E+04 2.19E+04 2.19E+04 2.19E+04
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- module sas2h

SCALE4.3 Buylletin Board

Welcome to SCALE-4.3.

Mihama-3, 2, 15.36 GWd/MTU, B86g05, June 37

‘mixtures of fuel-pin-cell
latticecell

44group

uo2 1 den=5.996 1 522
3.203 92236 0.0109 92238 96.757 end

92234 0.0285 9

kr-83
kr-85
y-89
sr-30
zr-93
zr-94
zr-95
nb-94
mo-95
tc-99
ru-101
ru-106
rh-103
rh-105
pd-105
pd-108
ag-109
sb-124
xe-131
xe-132
xe-135
xe-136
cs-134
cs-135
cs5-137
ba-136
la-139
pr-141
pr-143
ce-144
nd-143
nd-145
nd-147
pm-147
pm-148
sm-147
sm-149
sm-150
sm-151
sm-152
eu-153
eu-154
eu-155
gd-158%

e R e e e e el o e e e e e e e O P e e e e e e S
0000000000000 ATO000000IBCOO0000000CATCCO0

arbm-zircd

h2o 3 den=0.7258

arbm-bormod
end comp

squarepitch

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
1-20
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
1-20
1-20
1-20
1-20
1-20
1.20
1-20
1-20
1-20
1-20
1-20
1-20

6.56

2235
922

922

LI R S S

R e R L R R R R R A e E e e )

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

5000 8016 0.12 24000 0.10 26000 0.20 50000 1.40
40000 98.18 2 1.0 612 end

1

572 end

0.7298 11 0 0 5000 100 3 450.0e-6 .572 end

1.430 0.929 1 3 1.072 2 0.948 0 end

npin/assm=204 fuelnght=B820.74 ncycles=3 nlib/cyc=S
printlevel=5 lightel=9 inplevel=2 numztotal=5 end

3 0.6500 2 0.6935 3 0.8068 S00 2.6408 3 2.6470

power=22.9% burn=215.0 down=388 end
power=31.87 burn=157.0 down=9.0 end
power=31.87 burn=170.0 down=1825 end

o 135.0 cr 5.% mn

fe 13.0 co 0.075 ni

zr 221.0 nb 0.71 sn

1 55538558888 aasaaaaaa

5585555685858 aaaaaaaaaaa
58 55 aa aa
8s aa aa
8s aa aa
5S5SSSSS5588 aaasaaaaaaaaa
S5S8SS8S8S5888 azaasaaasaaaaa
8s aa aa
ss aa aa
L 11 S5  aa aa
55555S58558S8  aa aa
SSSS5555B58S aa aa

nn nan  iiiiiddiiidd
nnn an iiidiiiiididi

wwo
W w

88583588388
8885883558888
55 88
8
8
85SSE8S858858S

BSESSSEESESS

B
3B
88 88
8558888885588
35853898588

ceeececceeece
cececeeececeece

22222222222
2222222222222
22 22

22
2222222222222
2222222222222

hh hh
hh hh

FEEEE
FEEER

11
11

Page II-10 of 39



Attachment II: B00000000-01717-0200-00144 REV 00. Page II-11 of 39

nnnn nn ii cc ec hh hh oo oo 11
nn nn nn ii cc hh hh oo oo 11
m nn m ii cc hh hh oo oo 11
nn nn nn ii ce hhhhhhhhhhhhh oo oo 11
nn nn nn ii ce hhhhhhhhhhhhh 80 oo 11
nn nn nn ii ce hh hh oo oo 11
n nn nn ii cec hh hh oo oo 11
nn nnnn ii ce ce hh hh oo -1} 11
nn nnn  iiiididiiidi cceccececeece hh hh  oococoooocooo 1111111111111
nn nn  {iiddidddidii cccccccecee hh hh 00000000000 1111111111111
0
0000000 BaBBBBBBEBE 77 0000000 88888888888 77 99999999399 7117771717777
000000000 5588588BBBBBBE 77 000000000 8888888888388 44 9999999995999 1171771717177
00 00 88 BE 77 00 00 88 88 /7 99 99 77 77
oo 00 88 BB /7 00 o0 88 88 17 93 99 77
00 00 88 88 124 00 00 88 88 177 99 99 77
00 00 88888888888 124 00 00 88888888888 124 9999999999999 77
00 00 88888888888 /7 00 a0 B8388888888 124 933999999999 ”
00 00 I 00 00 88 88 ’ 1/ 59 77
00 00 88 88 // [ 00 88 88 7 95 7
00 00 88 88 12 00 00 88 88 17 77
000000000 8888888888888 144 000000000 8558888888888 144 9599599999999 77
0000000 88888888888 174 0000000 88888888888 124 9999999939999 77
o .
11 44 11 666666666666 5555555555555 5555555555555
111 444 . 111 6666666666666 5555555555555 5555555555555
1111 4444 H 1111 €66 RS 55 55
11 44 44 11 66 55 55
11 44 44 B 11 [13 iz 55 55
11 4 4 11 666666666666 555555555555 555555555555
11 i“ 44 11 6666666666666 5555555555555 §555555555555
11 444444444444 EE S 11 66 66 LR 55 55
11 4444444444444 11 66 66 55 55°
11 4 HE 11 [1] 66 : 55 -3 5
11111111 44 11111111 6666666666666 ° 5555555555555 5555555555555
11111111 i“ 11111111 66666666666 55555555555 55555555555
1
0 cececc aamaaaans 11 esecececeeeeeee
cceeee aaaaazaaaaa 11 eeecececeeeee
BE S8 cc cc aa aa 11 ee
85 ce aa aa 11 ee
B5 cc aa aa 11 ee
855555555588 cc aaaaaaaaaaaaa 11 eeeeeccees
BBB5555358E58 -1-] aaaaaaaaaaaaa 11 eeeeeeeee
85 ¢cC aa aa 11 ee
.14 ce aa aa 11 ee
E L] 8s cc cc aa aa 11 ee
BSS8898558388 ceeoeceeceececeee aa aa 1111111111111 ceesceesceecee
23858558888 cceceeeceee as aa 1111111111111 eececeeseeeeee
AR R R AR AR AR S st At R R e g R R R R R R R R R R RS SSSSEERSNS 3
EARAE R AR RS AR s R R R AR d Rl Ry R R R R R R R R R R R R R SRS R Y 3
AR AR AR R R AR AR A A A A R A A R A e R R N R Y R R R R R R R R R R R SRR R SRR R 2 S
bt program verification information
cennsn
hAAAA code system: scale version: 4.3
rrwen wanan
(A A AR s a2 R R R A R R R R T Y R R R R R R R R R )
(A2 2 AR g e R R R RS RN S Y
wanew
. reaan
program: sas2 wrews
reaaw
creation date: 03/07/97 werne
. seene
library: /opt/neut/Scaled.3/bin b
this is not a scale configuration controlled code
jobname: nichol
date of execution: 08/08/97
time of execution: 14:16:55
LA 4d ’ R h R
LA AR RN A R R R R R R R R RS S Ry
LA SRR A RN d R S R R R R R R R R R R N F RS Y
LA AR Ad a2 s s g s s A I R R R R R RN T
1
0
0"
] nuclide concentrations, grams
basis =gingle reactor assembly
initial 1B-18 & .
o 16 1.35E+05 1.35B+05
total 3.90BE+05 3.90E+05
0 nuclide concentrations, grams
basis =gingle reactor assembly
initial 1E-18 4
u234  2.85E+02 2.85E+02
u23s 3.20B+04 3.20E+04
u236 1.09B+02 1.09E+02
u238 9.67E+05 9.67E+05
total 1.00B+06 1.00E+06
0 basis =
0 initial 10.8 4 21.5d 32.3 4 43.0 4 43.0d
0 inicial 10.8 4 21.5a 32.3 a8 43.0 & 43.0d
0 nuclide concentrations, grams

basis =single reactor assembly
initial 304.2 4 608.3d 912.54d 1216.7d 1520.8d 1825.04d
o 16 1.358+05 1.35B+05 1.35B+05 1.35E+05 1.35E+05 1.35E+05 1.35B+05
0 nuclide concentrations, grams
basis =gingle reactor assembly
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initial 304.2 4 608.3 & 912.5d 1216.7 4 1520.8 @ 1825.0d
mo 95 5.34B+00 7.46E+00 7.58E+00 7.58E+00 7.58E+00 7.58E+00 7.58B+00
tc 99 4.03E-06 4.14B-06 4.14E-06 4.14E-06 4.14B-06 4.14E-06 4.14E-06
total 3.90B+05 3.90B+05 3.90B+05 3.90E+05 3.90B+05S 3.30R+05 3.90B+05
o nuclide concentratjons, grams
basis =single reactor assembly

initial 304.2d 608.34 912.54 1216.7d 1520.8d 1825.04d

u233  1.30B-03 1.34E-03 1.39E-03 1.43E-03 1.48B-03 }.52g-03 1.57B-03
u234 2.26E+0D2 2.26B+02 2.26B+02 2.27E+02 2.27B+02 2.27E+02 2.27B+02
u235 1.77E+04  1.77E«04 1.77E+04 1.77E+04 1.77B+04 1.77B+04 1.77B+04
u236 2.63B+03 2.63E+03 2.63E+03 2.63E+03 2.63B+03 2.63E+03 2.63E+03
u238  9.57B+05 9.57E+05 9.57E+05 9.57E+05 9.S7E+0S 9.57B+05 9.57E+05
np237  1.44B+02 1.49B+02 1.49E+02 1.49E+02 1.49E+02 1.49E+02 1.49B+02
pu2l6 9.08B-05 7.50B-05 6.15E-05 5.04B-05 4.13E-05 3.38e-05 2.77E-05
pu238  2°07E+01 2.21E+01 2.23E+01 2.22B+01 2.21B+01 2.19B+01 2.18E+01
Pu238  2.07B+01 2.21P+01 2.23E+01 2.22B+01 2.21E+01 2.19B+01 2.18E+01
pu2l9  4.23+03 4.30B+03 4.30B+03 4.30B+03 4.30BE+03 ¢.30E+03 4.30E+03
pu2d0  1.01B+03 1.01E+03 1.01E+03 1.01B+03 1.01B+03 1.01E+03 1.01E+03
pu24l  4.61B+02 4.43B+02 4.25E+02 4.09B+02 3.93E+02 3.77BE+02 3.62B+02
pu2d42  7.04E+01 7.04B+01 7.04E+01 7.04B+01 7.04E+01 7.04B+01 7.04E+01
am241  B.86B+0D 2.70B+01 4.44B+01 6.11B+01 7.72B+01 §.25B+01 1.07B+02
am242m 1.53E-01 1.52B-01 1.52E-01 1.51B-01 1.50B-01 1.S50B-01 1.49B-01
am243  6.05B+00 6.06B+00 6.06E+00 6.06E+00 6.06E+00 6.06E+00 6.06E+00
total 9.84B+05 9.84E+05 9.84E+05 9.84E+05 9.84E+05 9.84B+05 9.84B+0S

element concentrations, grams
nuclide concentrations, grams
basis =single reactor assembly
initial 304.2d 608B.3d4 912.5d 1216.7d 1520.8d 1825.0 4
mo 95 2.81E+02 3.82E+02 3.87E+02 3.B87B+02 3.87B+02 }.87E+02 13.87E+02
0 nuclide concentrations, grams
basis =single reactor assembly
initial 304,24 608,34 912,54& 1216.7 4 1520.8 4 1825.04d
tc 99 4.00E+02 d&.04E+02 4.04B+02 4.04E+02 4.04B+02 4.04E+02 4.04E+02
rul0l 3.60BE+02 3.61E+02 3.61E+02 3.61E+02 3.61B+02 3.61B+02 3.61E+02
rh103 2.07E+02 2.43E+02 2.43EB+02 2 .43B+02 2.43B+02 2.43E+02 2.43B+02
agl0d3 2.84E+01 2.85E+01 2.85B+01 2.85B+01 2.85B+01 2.B5B+01 2.85E+01
0 nuclide concentrations, grams
basis =single reactor assembly

[=N=)

initial 304.2 a4 '608.3d 912.5d 1216.7d 1520.8d 1825.04d
ndl43 4.51B+02 d.7dB+02 4.74E+02 4.74B+02 4.74E+02 4.74B+02 4 .74B+02
ndl45 3.51P+02 3.52E+02 3.52E+02 3.52E+02 3.52B+02 3.52B+02 3.52B+02
sml47 3.67E+01 6.35E+01 8.498+01 1.02B+02 1.16E+02 1.27E+02 1.36B+02
smld9 2.11E+00 3.18E+00 3.18E+00 3.18E+00 3.18E+00 3.18E+00 3.18E+00
sml150 1.26E+02 1.268+402 1.26E+02 1.26B+02 1.26B+02 1.26E+02 1.26E+02
sml51 1.05B+01 1.06B+01 1.06E+01 1.05B+01 1.04B+01 1.04B+01 1.03E+01
eulbl 1.40E-02 8.24E-02 1.50B-01 2.18E-01 2.85E-01 3.52B-01 4.18E-01
sml52 6.45E+01 6.45B+01 6.45B+01 6.45B+01 6.45B+01 6.45B+01 6.45E+03

0 nuclide concentrations, grams

basis =single reactor assembly
initial 304.2 4 608.3 4 912.5d 1216.7 4 1520.8 d 1825.04d
eul53 3.78E+01 3.83E+01 3.83E+01 3.83E+01 3.83B+01 3.B3E+01 3.83E+01
gd155 1.23-02 2.02EB-01 3.71E-01 5.19E-01 6.50B-01 7.67B-01 B6.63E-01
total 1.59B+04 1.59E+04 1.59B+04 1.59E+04 1.59E+04 1.59E+04 1.59B+04
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-  module sas2h’

SCALE4.3 Bulletin Board

Welcome to SCALE-4.3.

Mihama-3, 2, 14.66 GWd/MTU 86907, June 97

‘mixtures o

f fuel-pin-cell

44group latticecell

uo2 1 den=9.996 1 922

kr-83
kr-85
y-89
sr-%0
zr-93
zr-34
zr-95
nb-94
mo-95
tc-99
ru-101
ru-106
rh-103
rh-105
pa-105
pd-108
ag-109
sb-124
xe-131
xe-132
xe-135
xe-136
cs-134
cs-135
cs-137
ba-136
1a-139
pr-141
pr-143
ce-144
nd-143
nd-145
nd-147
pm-147
pm-148
sm-147
sm-14%
sm-150
sm-151
sm-152
eu-153
eu-154
eu-155
gd-155

1 d bt et Bt et A B el h B et bt B et D hd et e b ek b et Bt 1 ek B A e e (el e S e b s e
0000000 UOO0N0000ATO000O0TCOIDO0000OSADCO0O00

arbm-zircd

h20 3 den={

1-20 92
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
3-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end

1-20 922 end

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

1-20 922 end

1-20 922 end

1-20 922 end
1-20 922 end

1-20 922 ‘end

1-20 922 end
1-20 922 end

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

1-20 922 end

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

92234 0.0285 92235 3.203 92236 0.0109 92238 96.757 end
2 end -

P

I I L N I T S T R R R R R Y e Y e T T 2 L

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

6.56 50 0 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40
40000 968.18 2 1.0 625 end

.6995 1 585 end

arbm-bormod 0.6935 1 1 0 0 5000 100 3 450.0e-6 585 end

end comp
squarepitch

1.430 0.929 13 1.072 2 0.948 0 end

npin/assm=204 fuelnght=820.74 ncycles=3 nlib/cyc=5

printlevel=5 lightel=9 inplevel=2 numztotal=5 end

3 0.6500 2 0.6935 3 0.8068 500 2.6408 3 2.6470

power=22.00 burn=215.0 down=388 end
power=30.37 burn=157.0 down=9.0 end
power=30.37 burn=170.0 down=1825 end

o 135.0
fe 13.0
zr 221.
1 SSESSSS888S8S
E5ESS58585588
1 f14
85
ss
5SSSS5555588
BS88559888538
ss
k1
ss ss
5555555858858
ES5BE555B8858

nn nn
nnn nn

cr 5.9 mn

0.3
co 0.075 ni 9.9
1.6

0nb 0.71 sn

aaaasaaaa
aaaaaaaaaaa
aa aa
aa aa
aa aa
aaaanaaaaaaaa
aasanaaaaaaaa
aa aa
aa aa
aa aa
aa aa
aa aa

1idifdididid
1idiiididfdi

28585558888 22222222222
BBEESSEEESE888 2222222222222
BS (13 22 22
[ 22
88 22
885588555585 22

888585558888 22

8s 22
5s 22
1] 88 22

BSS 2222242224222

BEESEESE6888 2222222222222

ccceececeeee hh hh
cecececceecces hh hh

%%EE?EE
:3:4:3:3

FEEER
EZEEER

00000000000
2000000000000

11
11
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nnnn nn ii cc cc hh hh 0o ©0 11
nn an nn ii cc hh hh oo oo 11
nn nn nn ii ce hh hh o0 -1 11
nn nn nmn ii ce ‘hhhhhhhhhhhhh oo oo 11
nn nn nn 11 cc ‘hhhhhhhhhhhhh 00 00 11
nn nn nn ii cc hh hh o0 oo 11
nn nn nn ii ce hh hh o0 oo 11
mm nnnn [ cc hh hh 00 oo 11
nn nnn iididddiddidi ccceecceeccee hh hh  coocooooo0co00 1111111111111
nn mn iiiiidididis cceeceeecee hh hh 00000000000 1111111111111
0
0000000 8BBB88BAEBESRSE /7 0000000 99999999999 124 99999999999 7777777777777
000000000 8888886888888 77 000000000 9999999999999 144 9999999999999 777777777777
00 00 88 B8 77 00 00 99 99 144 989 99 77 77
00 00 88 88 /77 00 00 99 99 17 99 99 77
00 00 88 8 /7 00 00 99 99 /7 99 99 77
o0 00 88888888888 /i 00 00 9995959999999 77 9999999999999 77
o0 00 888888838888 /1 00 00 9999999999599 IZ4 999993333999 77
00 00 88 88 124 00 a0 99 IZ4 93 77
o0 00 88 . 88 /7 00 00" 99 /7 99 77
a0 00 88 88 I 00 00 - 99 /7 939 77
060000000 B8B8888888888 77 000000000 9999999993933 /7 999999939995933 77
0000000 BBBBBBBBAAS 77 0000000 959999999993 124 9599999995939 77
o
11 44 4 4 11 0000000
111 444 444 444 111 0006000000
1111 4444 4444 4444 1111 a0 00
11 44 44 44 44 44 44 11 00 00
11 44 & 44 44 4 U 11 00 00
11 44 44 44 44 44 au 11 00 00
11 44 44 4« 44 44 44 11 00 00
11 444449494944944 444444444444 444444844444 11 00 00
11 4444444444444 4444444444 | A0444dddddiue 11 00 00
11 44 44 HE R 11 00 0o
11111111 44 44 44 11111111 000000000
11111111 44 44 4“ 11111111 0000000
1
[ SSS85588838 cececeeeceee aaaaaaaaa 11 eseececeeeeee
cece cCee aanaaaaaasa 11 eeceeeeeeneee
L1 L1 cc 1.} aa aa 11 ee
ss cc aa aa 11 ee
55 cc aa aa 11 ee
BE5SBSSSS$8588 cec aaaaaaaaaaaaa 11 eceeceeces
BEBE88885588 ce aaaaaaaaaaaaa 11 eeececece
88 ce aa aa 11 ee
88 cc aa aa 11 ee
58 ss cc cc  aa aa 11 ee
$858585858888  cCCoTLocccece aa aa 1111111111111 eczeceseceeeee
EEEELEERLEY] eceeeecceee aa aa 1111111111111 eececeesceeeee
(22 R R AR R R R R AR R S AR R R R A R A R R S 2 AR SR R R R R N R e R R R R R R R R R R R R R R R A S S RN R )
LS 22 R R R R R A R R R R R R R R e R R e R R R R R A R X
LA R S R R R R R R R R R R R R R R R R R R R R R R R R Ry R R R R R A A A E R R R R AR 2 3
sewen canen
b program verification information rasee
rrer wanas
reese code system: scale version: 4.3 ek
aewer senen
AR AR R A R SRR 2 a2 2 A R A AR A R R R N N R R R R R R R R A R R R R R SRS R S XY D
AR R R A A A AR A R R R R S R R S R R R R R 2 R R R E N R R A R R R R R R R R R R R R R A R R RS R R R X Y
ranan . .
PP reen
rrenn program: sas2 rrane
wrwns T
weren creation date: 03/07/97 s
erens . reana
library: /opt/neut/Scale4.3/bin bl
seaes
ernne
this is not a scale configuration controlled code b
wreve
jobname: nichol - b
aanes
date of execution: 08/09/97 aenw
sanan
time of execution: 14:44:10 eesee
- LA EE R
vewes rEnan
(X222 2 2 R A R R E R 2 X R R R R R R R R R R R A A R R R R S R R R R
L2222 SRR RN S R R R R R R R R R A R R E S RS SRR R Y )
L2 2 S A R 2SR R A R R R R R S 2 2 R R R R R R R R R Y 2
1
o
o
0 nuclide concentrations, grams
basis =single reactor assembly
initial 1B-18 4
o 16 1.35E+05 1.35E+0S
total 3.90BE+05 3.90B+05
nuclide concentrations, grams
basis ssingle reactor assembly
initial 1E-18 d
u23l4 2 ,85E+02 2.85E+02
u2is 3.20B+04 3.20E+04
u236 1.09B+02 1.09E+02
u238 9.67E+05 9.67E+05
total 1.00B+06 1.00E+06
0 basis =
0 initial 10.8 4 21.54 32.3 a4 43.04d §3.0 4
0 initial 10.8 4 21.5 4 32.34 43.0d 43.04
[ nuclide concentrations, grams
basis szingle reactor assembly .
. initial 304.2 d 608.3d 512.5d 1216.7d 1520.8 d 1825.0 4
o 16 1.35B+05 1.35E+05 1.35BE+05 1.35BE+05 1.35B+05 1.35B+05 1.35E+05
[¢] nuclide concentrations, grams

basis =gingle reactor assembly
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initial 304.2Q 608.3d 912.5d 1216.7d 1520.8 @ 1825.04d
mo 95  5.23E+00 7.30B+00 7.41B+00 7.41B+00 7.42B+00 7.42E+00 7.42E+00
ke 98 3.83E-06 3.93B-06 3.93E-06 3.93B-06 3.93B-06 3.93E-06 3.93E-06
total 3.90E+05 3.90E+05 3.90E+05 3.90B+05 3.390E+05 3.90B+05 3.90B+05
nuclide concentrations, grams
basis =single reactor assembly

initial 304.2a 608.3 4 912.54 1216.7 4 1520.8 4 1825.04d

w233  1.29B-03 1,.33B-03 1.37B-03 1.42B-03 1.46E-03 1.50BE-03 1.54E-03
uz234 2.28E+02 2,28E+02 2.28B+02 2.28B+02 2.29B+02 2.29B+02 2.29E+02
u235 1.B3B+04 1.83B+04 1.83B+04 1.83B+04 1.§3B+0d 1.83B+04 1.8IB+04
u236  2.54B+03 2.54B+03 2.54B+03 2.54B+03 2.54B+03 2.54B+03 2.54E+03
uz3g 9.57E+05 9.S57B+05 9.57E+05 9.57E+05 9.57E+05 9 _57B+05 9.57E+05
np237  1.3BE+02 1.43E+02 1.43B+02 1.43B+02 1.43E+02 1.43E+02 1.43E+02
pu236 B8.46E-05 6.99E-05 §5.73B-05 4.70B-05 J.85E-05 3.15BR-05 2.58BE-05
pu238  1.93B+01 2.05EB+01 2.07B+01 2.06B+01 2.05B+01 2.04E+0} 2.03E+01
pu238  1.93E+01 2.05B+01 2.07B+01 2.06E+01 2.05B+01 2.04E+01 2.03E+01
pu23’ 4.22E+03 4.29B+03 4.29E+03 4.29B+03 d4.29E+03 4.29E+03 4.29E+03
pu240  9.70E+02 9.70E+02 9.70E+02 9.70B+02 9.69B+02 9.69E+02 9.69B+02
pu2dl  4.41E+02 4.24E+02 4.07B+02 3.91B+02 3.76E+02 3.61B+02 3.47B+02
pu2d2  6.33E+01 6.33B+01 6.33E+01 6.33E+01 6.33E+01 6.33B+01 6.33E+01
am241 8.55B+00 2.59B+01 4.26E+01 5.86E+01 7.39B+01 8.86B+01 1.03B+02
am242m 1.45B-01 1.4BBE-01 1.47B-01 1.47B-01 1.46B-01 1.46B-01 1.45E-01
am243  5.32E+00 5.33B+00 5.33E+00 5.33B+D0 5.33B+00 S5.33E+00 5.33E+00
total 9.84E+05 §.84B+05 9.B4E+05 9.B4E+05 5.84E+05 9.84E+05 9 .84E+05

element concentrations, grams
nuclide concentrations, grams
basis wsingle reactor assembly
initial 304.2d4 608.3d 912.5d 1216.7 4 1520.8 4 1B25.0 4
mo 35 2.69B+D2 3.65E+02 3.70B+02 3.70E+02 3.70B+02 3.70B+02 3.70B+02
0 nuclide concentrations, grams
basis =single reactor assembly
initial 304.2 a4 608.3 4 512.5d 1216.7 4 1520.8d 1825.0d
tc 99  3.82E+02 3.86B+02 3.86BE+02 3.86E+02 3.86E+02 3.86E+02 1.86E+02
rulll 3.44E+02 3.44E+02 3.44B+02 3.44E+02 3.44B+02 3J.44E+02 3.44E+02
rhl03 1.98E+02 2.33B+02 2.33B+02 2.33B+02 2.33E+02 2.33B+02 2.33E+02
agld3  2.69E+01 2.69E+0)1 2.69E+01 2.69B+01 2.69B+01 2.69E+01 2.69E+01
] nuclide concentrations, grams
basis =gingle reactor assembly

Qo

initial 304.2d 608.3d 912.5d 1216.7 4 1520.8 4 1825.0 4
ndi4l 4.34B+02 4.56B+02 d.56B+02 4.56E+02 {§.56E+02 4.56B+02 4.56E«+02
nd145  3.36B+02 3.36E+02 3.36E+02 3.36B+02 3.36E+02 3.36B+02 3.36B+02
sml147  3.53B+01 6.11B+01 8.17B+01 9.B3B+01 1.12E+02 1,.22B+02 1.31B+02
sml49 2.16E+00 3.17B+00 3.17B+00 3.17B+00 3.17B+00 3.17B+00 3.17B+00
sml50 1.20B+02 1.20EB+02 1.20B+02 1.20B+02 1.20E+02 1.20B+02 1.20B+02
sm151 1.07E+01 1.08E+01 1.08E+01 1.07E+01 1.06B+01 1.05B+01 1.05E+01
eul5l 1.52E-02 8.48E-02 1.S4B-01 2.23E-01 2.91B-01 3.598-01 4.26E-01
sm152 6.12E+01 6.12E+01 6.12E+01 6.12E+01 6.12B+01 6.12B+01 6.12E+01

4] nuclide concentrations, grams

basis =xzingle reactor assembly
initial 304.2d 608,34 912.5d 1216.7 4 1520.8d 1825.0d
eul53 J1.56E+01 3.60B+01 3.60B+01 3.60B+01 3.60B+01 3.60E+01 3.60B+01
gdl155 1.26E-02 1.91E-01 3.49B-01 4.89E-01 6.12E-01 7.21E-01 8.17E-01
total 1.52B+04 1.52E+04 1.52BE+04 1.52B+04 1.52B+04 1.52B+04 1.52B+04
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- module saszh
Mihama-3,

SCALE4.3 Bulletin Board

Welcome

to SCALE-4.3.

will be called

S, 29.5 GWA/MTU 87c03, June 57

mixtures of fuel pin cell

ddgroup

latticecell

uo2 1 den=9.996 1 92

kr-83 1 0 1-20 922
kr-85 1 0 1-20 922 end
y-89 10 1-20 922 end
5r-90 1 0 1-20 922 end
zr-93 1 0 1-20 922 end
zr-9¢ 1 0 1-20 922 end
zr-95 1 0 1-20 922 end
nb-94 1 0 1-20 922 end
mo-95 1 0 1-20 922 end
tc-99 1 0 1-20 922 end
ru-101 1 § 1-20 922 end
ru-106 1 0 1-20 922 end
rh-103 1 0 1-20 522 end
rh-105 1 0 1-20 922 end
pd-105 1 0 1-20 922 end
pd-108 1 0 1-20 922 end
ag-109 1 0 1-20 922 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
c5-134 1 0 1-20 922 end
¢s-135 1 0 1-20 922 end
c8-137 1 0 1-20 922 end
ba-136 1 0 1-20 922 end
12-139 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 1-20 322 end
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-148 1 0 1-20 922 end
sm-147 1 0 1-20 922 end
sm-14%9 1 0 1-20 922 end
sm-150 1 0 1-20 922 end
sm-151 1 0 1-20 922 end
sm-152 1 0 1-20 322 end
eu-153 1 0 1-20 922 end
eu-154 1 0 1-20 922 end
eu-155 1 0 1-20 922 end
gd-155 1 0 1-20 922 end
arbm-zircd 6.56

h2c 3 den=0.7518

end coump

squarepitch

2
92234 0.0295 92235 3.21 92236 0.0327 92238 96.727 end
end

s e e

R R R R R S S R A R R N I R R R TR R R R ]

primary module access and input record { scale driver - 95/03/29 - 09:06:37 )

500 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40
40000 98.18 2 1.0 600 end

1 560 end
arbm-bormod 0.7518 1 1 0 0 5000 100 3 450.0e-6 560 end

1.430 0.929 1 3 1.072 2 0.948 0 end

npin/assm=204 fuelnght=820.74 ncycles=5 nlib/cyc=a5
printlevels5 lightel=9 inplevel=2 numztotal=5 end

3 0.6500 2 0.6935 3 0.BO6B 500 2.6408 3 2.6470

power=24.61 burn=215.0 down=388 end
power=34.92 burn=157.0 down=9.0 end
power=34.92 burn=170.0 down=176 end
power=34.15 burn=352.0 down=0 end
power=27.47 burn=28.00 down=1825 end

o 135.0
fe 13.0
zr 221.
1 55555558588
S5E558688888S88
85 85
88
s5
885588888888
SSSSS55S588S
55
58
55 -1
5555555655858

8SSS55858558

r 5.9 mn
o 0.075 ni
0 nb 0.71 sn

aaaaaaaaa
aaaaaaaaaaa
aa aa
aa aa
aa aa
aaaaaaaaaaaaa
aaaaaanaaaaaa
aa aa
aa aa
aa aa
aa aa
aa aa

wwo
LY

w

838888588388
5885858885888
88 88
L L]

88
555888588888
B558S56685888
88
58
88 -3
8889858855888
88558888838

22222222222
2222222222222
22, 22

2222222222222

2222222222222

%%Egggg
FEFEF

EEEEE
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[}
nn nn ijiifdiiiiii ceceececececee hh hh 00000000000 11
nnn nn iidfddiididi eecceceeccecce hh hh  oooococoococoo 11
annn nn ii ce cc hh hh oo oo 11
nn nn nn ii cc hh hh oo oo 11
nn  nn nn ii cc hh hh oo oo 11
nn nn nn ii cc hhhhhhhhhhhhh oo o0 11
nn nn nn ii ce hhhhhhhhhhhhh oo [-2-] 11
nn nn nn ii cc hh hh oo oo 11
nn nn nn ii cc hh hh oo oo 11
nn nnnn ii ce cc hh hh oo oo 11
nn nan  iidididididid ccececececccece hh hh  oooooooooooco 1111111111111
nn nn  {iiiidfidiidi cceceecceee hh hh 00000000000 1111111111111
o
0000000 88888888888 " 0000000 88888888888 77 99999995999 7777777777777
000000000 8388888888888 124 000000000 8B8B68880B8BR8E /7 9599999999999 7777777777717
00 00 88 88 17 00 00 88 88 7 95 9 M 7
00 00 88 88 1/ 00 a0 88 88 . 77 99 98 77
o0 00 88 88 'z 00 00 88 88 77 99 99 77
00 00 88888888888 17 00 00 88838888888 I 9999559993999 77
a0 00 888868888888 77 00 00 885888888888 x4 999999999399 77
00 00 88 /17 00 00 88 88 1/ 99 17
00 00 88 88 124 00 00 88 88 124 95 7
00 00 88 88 /7 00 00 88 88 124 95 77
000000000 8838888888888 /7 000000000 8888888888888 7/ 955995999999% 7
0000000 888838858888 17/ - 0000000 88888888888 17 999999999595 77
0
11 44 44 33333333333 44 666666666666
111 444 444 3333333333313 444 6666666666666
1111 4444 4444 33 33 A1 44448 66
11 44 44 44 44 33 HE 4“4 66
11 44 44 ] 44 44 33 R 4 44 66 :
11 44 4 4 4 333 4 666666666666
i1 44 44 44 4 333 . (Y] 44 6666666666666
11 4444444448444 444444444444 33 EE 4444444444l 66 66
11 4444444444444 4444444444444 33 4444444444444 66 66
11 44 a4 13 33 i1z . . i 66
11111111 i 44 3333333333333 4“ 6666666666666
11111111 4“ 44 33333333333 “ 66666666666
1
[¢] S5S5SE88888 cececcececeee aaaasaaaa 11 eeeeceeeeesee
ceceecccececee aaaaaaaaaaa 11 eeeeceecesetes
-1 ss cc ce aa aa 11 ee
BB [~1-1 aa aa 11 ee
85 cc aa aa 11 ee
555355553885 cc aaaaaaaaaaaaa 11 eeeeceecece
55555E5BEESS ec aaaaaazaaaaaaa 11 eececenece
ss cc aa aa 11 ee
55 cc aa aa 11 ee
s ss cc cc aa aa 11 ee
- cceccccecceccee aa aa 1111111111111 eeeeeccececeee
cee c aa aa 1111111111111 eeeececeeeceee
(22 XA R R R R R R R R R R Z R R R R R R A R R S R A R R R R R A SR R R R R R 2 2 A A A NS AR XSS R RARRRZRZR )
(R R R R R R R R R R R R R R e A R R R R e R R R N R S N A X S R R AR R R R R R R
LR R R R X R R R R R R R R R R R R R X R e R R R R R A S S R R R R R R R )
reene Tenne
bbb program verification information wenne
e nnan
hid code system: scale version: 4.3 rERad
ceaaw arnnn
ARE R T AR AR AR AR O R R AN P SRR AR R AR RN RN R G AR A d R R R AR R A R AR IR AN OGS SRR R PR RS
LA AR R AR AR X A R R R R A R e R R R R R A R R R R RS RS S 2]
veanw creen
renan . teene
veren program: sas2 veree
ernar - cennn
e creation date: D3/07/97 woann
vewes rnnn
et library: /opt/neut/Scaled.3/bin bbb
reewe - ceann
reren . eeaey
TEREe this is not a scale configuration controlled code wwess
“anee tenan R
rrene jobname: nichol . eeas
sasen rrnes
bbb date of execution: 08/08/97 bbbk
PPrTS YY)
bl time of execution: 14:43:46 b A
rannn ceans
Iy canew
L R g A R R R R R R R Y
[ R A R R R R R R e R R R R N Yy
LA 24 AR EREadE E aE a a E E E  E EEE E  E E E E E  E E E E E E  E EE E E R  E E R R RS A )
1 .
0
0-
o
) nuclide concentrations, grams
basis =single reactor assembly
initial 1B-18 4 N
o 16 1.35E+05 1.35BE+05
total 3.90E+05 3.90EB+05
1] nuclide concentrations, grams
basis ssingle reactor assembly
initial 1E-18 d
u23d 2.95E+02 2.95B+02
u235 3.21E+04 3.21E+04
u2lé 3.27B+02 3.27E+02
u23s 9.67B+05 9.67E+05
total 1.00B+06 1.00B+06
0 basis = .
0 initial 10.8 21.5 d 32.34d 43.04 43.0 4
o initial 10.8 4 21.5d 32.3 4 43.04d 43.0 4
0 nuclide concentrations, grams .
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basis =single reactor assembly
initial 304.2d 608.3 d 912.5 d 1216.7 4 1520.8 4 1825.0d
© 16 1.35B+05 1.35B+05 1.35E+05 1.35E+05 1.35B405 1.35B+05 1.35B0S
o nuclide concentrations, grams
basis =single reactor assembly
initial 304.2d 608.3d 912.5d 1216.7 4 1520.8 4 18250 d
mo 95 1.25E+01 1.5iBs01 1.52B+01 1.52B+01 1.52E+01 1.52E#01 1.52E+01
tc 99  3.31E-05 3.35B-05 3.35E-05 3.35E-05 3.35g-05 3.35-05 3.35E-05
total 3.90B+05 3.30E+05 3.30B+D5 3.90E+05 3.90E+05 3.J0E+05 3.90E+03
nuclide concentrations, grams
basis =single reactor assembly

initial 304.2 4 608,34 912.5d 1216.7 4 1520.8 4 1825.0 4
u23l 1.79E-03 1.90B-03 2.02B-03 2.13B-03 2.24B-03 2.36B-03 2.47B-03
uz234 1.86E+02 1.86B+02 1.87B+02 1.88E+02 1.89B+02 1.89E+02 1.30E+02
u23is 9:40E+03 9.40B+03 9.40E+03 9.40B+03 9.40B+03 5.40E+03 9.40B+03
u23é 4.08E+03 4.08E+03 4.08E+03 4.08E+0] 4.08E+03 4.08B+03 4.08E+03
u238 9.46B+05 9.46B+05 9.46E+05 9.46E+05 9.46E+05 9.46E+05 5.46E+05

np237 3.71B+02 3.78E+02 3.78E+02 3.79E+02 3.79E+02 3.79B+02 3.79E+02
pu2lé 4.878-04 4.01B-04 3.29E-04 2.69E-04 2.21BE-04 1.81E-04 1.48E-04
pu238 1.08E+02 1.16B+02 1.17E+02 1.17B+02 1.16E+02 1.16E+02 1.15E+02
pu2ls 1.08E+02 1.16E+02 1.178+02 1.17B+02 1.16E+02 1.16E+02 1.15E+02
pu2ls 5.04E+03 5.11B+03 5.118+403 5.11E+03 5.11E+03 5.11E+03 5.11E+03
pu2do 2.058+03 2.05B+03 2.05B+03 2.05B+03 2.05B+03 2.05E+03 2.05E+03
puzdl 1.07E+03 1.03B+03 9.90B+02 9.51B+02 9.14B+02 B8.7BE+02 B8.43E+02
pu24z 3.818£+02 3.81E+02 3.81B+02 3.81E+02 3.81B+02 3.B81E+02 3.B81E+02
amz241 3.36B+01 7.59B+01 1.16E+02 1.55E+02 1.593B+02 2.28B+02 2.63E+02
am242m 6.35E-01 6.33E-01 6.30BE-01 6.27B-01 6.25B-01 6.22E-01 6.20E-01
am243 6.57B+01 6.58E+01 6.58B+01 6.57E+01 6.57B+01 6.57B+01 6.57E+01
total 9.69E+05 9.69E+05 9.69E+05 9.69EB+05 9.69B+05 9.69E+05 §.69E+05

element concentrations, grams
nuclide concentrations, grams
basis =single reactor assembly
initial 304.2d 608.3d 912.5d 1216.7d 1520.8d 1825.0 d
mo 95 5.91B+02 6.89E+02 6.935B+02 6.95B+402 §6.95B+02 6.95E+02 6.95B+02
o nuclide concentrations, grams
basis =single reactor assembly
initial 304.2 d 608.3 4 912,54 1216.7 4 1520.8 4 1825.0 4
tc 93 7.26BE+02 7.29B+02 7.29B+02 7.29B+02 7.29B+02 7.29B+02 7.29B+02
rulll 6.BBE+02 6.88E+02 "6.88E+02 6.88E+02 6.88B+02 6.88B+02 6.88BE+02
rh103  3.97B+02 4.39B+02 4.39E+02 4.39B+02 4.39B+02 4.39E+02 d.392+02
agl0o9 7.46B4+01 7.47E+01 7T.47E+01 7.47B+01 7.47EB+01 7.47B+01 7.47B+01
0 nuclide concentrations, grams
basis =single reactor assembly

oo

04.2 4

initial 3 608.3 4 912.5d 1216.7 4 1520.8 4 1825.0 4
ndi43  7.33B+02 7.S52E+02 7.52E+02 7.52B+02 7.52B+02 7.52E+02 7.52E«+02
ndl1l45 6.19E+02 6.19E+02 6.19B+02 6.19B+02 6.19B+02 6.19E+02 6.19E+02
sml47 8.03E+01 1.15E+02 1.43E+02 1.66E+02 1.84E+02 1.98E+02 2.10E+02
sml43 2.06E+00 3.12E«00 3.12E+00 3.12BE+00 3.12B+00 3.12E+00 3.12B+00
sml50 2.56E+02 2.S6E+02 2.56E+02 2.56E+02 2.56E+402 2.56E+02 2.56E+02
sml51 1.27B+01 1.28E+01 1.27E+01 1.27E+01 1.26B+01 1.25B+01 1.24E+01
eul51 1.45E-02 9.70BE-02 1.79E-01 2.60B-01 3.41B-0] 4.22E-01 5.02B-01
sm152  1.20E+02 1.20B+02 1.20E+02 1.20E+02 1.20B+02 1.20E+02 1.20B+02

0 nuclide concentrations, grams

- basis =single reactor assembly
initial 304.2 4 608.3d 912.5d 1216.7 4 1520.8 4 1825.0d
eul53 9.78E+01 9.85BE+01 9.85E+01 9.85EB+01 9.85B+01 9.85E+01 9.85E+01
gdl55  3.50B-02 5.54E-01 1.01E+00 1.42B+00 1.78E+00 2.09B+00 2.37E+00
total 31.03B+04 3.03E+0d 3.03B+04 3.03BE+04 3.03B+0d4 3.03E+04 3.03B+04
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mih87c04.sum
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SCALE4.3 Bulletin Board

P R
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B
. Welcome to SCALE-4.3,
.
*
.

I R R R R R R e A A A A T T T A T A R

1 primary module access and input record ( scale driver - 95/03/29 - 08:06:37 )
- module sasZh will be called
Mihama-3, 6, 32.2 GWA/MIU, 87¢c04, June 97

‘mixtures of fuel-pin-cell
d4group latticecell

uoZ 1 den=9.996 1 922
52234 0.0295 92235 3.21 92236 0.0327 92238 96.727 end

kr-83 1 0 1-20 922 end
kr-85 1 0 1-20 922 end
y-89 10 1-20 922 end -
sr-90 1 0 1-20 922 end
2r-93 1 0 1-20 922 end -
zr-94 1 0 1-20 522 end
zr-95 1 0 1-20 922 end
nb-94 1 0 1-20 922 end
mo-95 1 0 1-20 922 end
tc-99 1 0 1-20 922 end
ru-101 1 0 1-20 922 end
ru-106 1 0 1-20 522 end
rh-103 1 0 1-20 922 end
rh-105 1 0 1-20 922 end
pd-105 1 0 1-20 922 end
pd-108 1 0 1-20 922 end
ag-109 1 0 1-20 922 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
©8-134 1 0 1-20 922 end
©s-135 1 0 1-20 922 end
¢s8-137 1 0 1-20 922 end
ba-136 1 0 1-20 922 end
la-139 1 0 1-20 922 end
pr-141 1 0 1-20 922 end
pr-143 1 0 1-20 3922 end
ce-144 1 0 1-20 922 end
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-148 1 0 1-20 922 end
sm-147 1 0 1-20 922 end
sm-149 1 0 1-20 922 end
sm-150 1 0 1-20 922 end
sm-151 1 0 1-20 922 end
sm-152 1 0 1-20 922 end
eu-153 1 0 1-20 922 end
eu-154 1 0 1-20 922 end
eu-155 1 0 1-20 922 end
gd-155 1 0 1-20 922 end

arbm-zircd 6.56 5 0 0 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40
40000 98.18 2 1.0 607 end

h2o 3 den=0.7390 1 567 end

arbm-bormod 0.7390 1 1 0 0 5000 100 3 450.0e-6 567 end

end comp

squarepitch 1.430 0.929 1 3 1.072 2 0.948 0 end

npin/assm=204 fuelnght=B820.74 ncycles=5 nlib/cyc=5
printlevels5 lightel=% inplevel=2 numztotal=5 end

3 0.6500 2 0.6935 3 0.8068 500 2.6408 3 2.6470

power=26.87 burn=215.0 down=388 end
power=38.12 burn=157.0 down=3.0 end
power=38.12 burn=170.0 down=176 end
power=37.25 burn=352.0 down=0 end

power=30.35 burn=28.00 down=1825 end

0135.0 ¢cr 5.9 mn 0.33
fe 13.0 co 0.075 ni 9.9
zr 221.0 nb 0.71 s8n 3.6

1 SESSSES5588 aaaaaaaaa 88556588585 22222222222 hh hh -
S5555555S8S6S8 asaaaaaaaaa 5353385358888 2222222222222 hh hh
ss ss aa aa s 58 22 22 hh hh
38 aa aa 88 22 hh hh
ss aa aa ss 22 hh hh
SSS555585588 2232232233233 SS83SSSEESSS 22 hhhhhhhhhhhhh

S88588855585 Aaaaaaaaaaaaa 855955888588 22 hhhhhhhhhhhhh
85 aa aa 88 22 hh hh
ss aa aa 58 22 hh hh
ss ss aa aa ss S8 22 hh hh
S5SSS5555S8SSS aa aa BES55535588888 2222222222222 hh hh
55585858858 aa aa BSBSBSSE58E 2222222222222 hh hh

]

an nn  iidididdiddd ccceeccececee hh hh 00000000000 11
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0000000000000 11

nnn nn iiiidididddd cccececccccee hh hh
nnnn nn ii ce cc hh hh oo 00 11
nn nn nn ii ce hh hh oo oo 11
nn nn nn ii ce hh hh oo oo 11
nn nn nn ii ce hhhhhhhhhhhhh oo oo 11
nn nn nn ii cc hhhhhhhhhhhhh oo oo 1}
nn nm mn ii cc hh hh oo oo 11
nn nn an ii cc hh hh oc oo 11
nn nnnn cc cc hh hh oo oo 11
nn nan  {idiiffididd ecccecceeccece  hh hh  ooooooooooooo 1111111111111
nn nan  iidddiddiidd cceecceceece hh hh 00000000000 1111111111111
0
0000000 BABB8RBEREEE 77 0000000 959999999999 /7 99999999999 7777777717777
000000000 8888868888888 124 000000000 9999999999999 /" 9999993399999 77771717717717717
00 00 88 1] IZ4 0D 0o 99 99 124 99 99 77 77
00 00 88 a8 /7 00 00, 99 99 /7 9% 95 77
00 00 88 88 ’/ 00 00 99 99 /7 99 99 77
00 00 88888888888 /7 00 00 9999999999999 /7 9999995939339 77
00 00 88888888888 124 00 00 9999959999999 77 999999939993 77
00 00 88 . 88 /7 00 Q0 - 83 77 99 77
00 00 a8 88 124 00 00 ) 99 /7 99 77
00 00 88 88 1/ 00 00 99 /¢ 99 ki
000000000 8888888888888 174 000000000 9999999999999 il 9995999999999 77
0000000 B8BBABABEERE 124 0000000 999999999999 144 999999999999 77
0
11 5555555555555 11 0000000 22222222222 u
111 5555555555555 111 000000000 . 2222222222222 444
1111 toe 1111 00 00 H 22 22 44448
11 55 11 00 00 22 44 44
11 55 E 11 00 00 22 4“4 Ui
11 555555555555 11 ao 00 22 44 (13
11 5555555555555 11 00 00 22 44 4
11 55 ERE 11 00 00 22 434434444440
i1 55 11 00 00 22 §444444444444
11 55 s5 i1 11 00 00 : 4
11111111 5555555555555 11111111 000000000 2222222222222 44
11111111 55555555555 11111111 0000000 2222222222222 44
1 s
0 839S8358s88S cceeeececee aasaaaaaa 11 eeecceeeeeeee
ceece asaaaazaaaa 1 ececeeceeeeee
55 88 cec cec aa aa 11 ee
55 cc aa aa 11 ee
[ 14 cc aa aa 11 ee
BBBSSSSESEES ec aaaaaaaaaaaaa 11 eececeeee
855885553358 cec aaaaaaaaaaaaa 11 eceeeeeee
B8 cc aa aa 11 ee
85 cc aa aa 11 ee
s Bs cc cc  aa aa 11 ee
ESS$S$S8S8ES8  CCccccceccccee  aa aa 1111111111111 eeeeceecceeee
S55SSSS5S8S ceocccoeceee aa aa 1111111111111 ececeeecceeee
LA 2 S R R R R R R R R R R R R N R N R R R R R R R Y
LA A2 AR NS dd R R R R A R R R R R R R R R R R R R R R R R RS R )
LA A2 R R A R R Y N A R R R S A RN )
. . senan
e program verification information bl
sxaew erenn
i code system: scale version: 4.3 it
PP tenen
LA A R R A AR R R R R R R Al R R R R R R R 22X ]
B L L L R T T T T T
enenn reene
wrase anaan
reann program: sas2 PR
teees raaan
i creation date: 03/07/97 . . b
rraes rnan
i library: /opt/neut/Scaled.3/bin bbbl
camen raene
wrean - enne
enes this is not a scale configuration controlled code e
wrnee crens
b jobname: nichol bR A
tenan Arras
bbb date of execution: 08/09/97 bbb
erser reaaw
seowe ‘time of execution: 15:10:24 srees
reses srnan
answe cemen
AR 2RSSR R AR R R R s R R e R R R R R R R R R R R R R R NN
AR A AR SRR SR R s A N R Y A N R R R R R T R XS Y
AR AAZ R R AR RS S R e R e 2 R R R e R R RS R RS X )
1
o
0 nuclide concentrations, grams
basis =gingle reactor assembly
initial 1E-18 d
o 16 1.35B+05 1.35E+0S
total 3.90B+05 3.90B+05
nuclide concentrations, grams
basis =single reactor assembly
initial 1B-18 d
u234 2.95E+02 2.95E+02
u2l5 3.21B+04 3.21E+04
u23lé 3.27E+02 3.27E+02
u238 9.67E+05 9.67E+05
total 1.00B+06 1.00B+06
a bagis =
0 initial 10.8 d 21.5 4 32.3 & 43.04d 43.0 4
0 initial 10.8 4 21.5d 32.34 43.0 4 43.0 4
[} nuclide concentrations, grams
basis =single reactor assembly .

- initial 304.2 4 608.3 4 912.5 d 1216.7 & 1520.8d 1825.0 4
o 16 1.35B+05 1.35E+05 1.35E+05 1.35E+05 1.3SE+05 1.35BE+05 1.35E+0S
[ nuclide concentrations, grams
basis =gingle reactor assembly
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initial 304.2d 608.3 9 912.5d 1216.7d 1520.8 4 1825.0 @
mo 35 1.40B+01 1.69E+01 1.70E+01 1.70E+01 1.70B+01 1.70E+01 1.70E+0l
tc 99 4.65B-05 4.71E-05 4.71E-05 4.71E-05 &.71E-05 4 _71E-05 4.71E-05
total 3.90E+05 3.90E+05 3.90B+05 3.90E+05 3.90E+05 3 .90E+05 3.90E+0S
nuclide concentrations, grams
basis =single reactor assembly

initial 304.2 4 608.3 a 912.5 4 1216.7 4 1520.8 4 1B25.0 d
u233 1.84E-03 1.96E-03 2.09E-03 2.22B-03 2.34E-03 2.47B-03 2.60E-03
u234 1.778+02 1.77B+02 1.78E+02 1.79B+02 1.B0B+02 1.BI1R+02 1.82E+02
u23s 8.31B+03 B.31E+03 B.3J1E+03 §.31E+03 B8.31B+03 B8.31E+03 B8.31E+03
u2lé6 4.23B+03 4.23B+03 4.23E+03 4.23B+03 4.23B+03 4 ,23B+03 4.23E+0]
u238 9.44E+05 5.44B+05 9.44B+05 9.44B+05 9.44E+05 9.44E+05 9.44E+05

np237 4.16B+02 4.25B+02 4.25B+02 {.25B+02 4.25B+02 4.26B+02 4.26B+02
pu2lé 6.21E-04 S5.11B-04 4.19B-04 3.43B-04 2.81BE-04 2.30B-04 1.89B-04
pu2lsg 1.33B+02 1.43E+02 1.44B+02 1.44B+02 1.43B+02 1.42B+02 1.41E+02
puz2lsg 1.33E+02 1.43B+02 1.44B+02 1 .44B+02 1.43B+02 1.42B+02 1.41B+02
pu2ly 5.14E+03 5.21E+03 §5.21E+03 5.21B+03 5.21B+03 5.21B+03 5.21B+03
puz240 2.22E+03 2.22E+03 2.23E+03 2.23B+03 2.23E+03 2.23B+03 2.23B+03
pu2dl 1.18E+03 1.14E+03 1.09E+03 1.05E+03 1.01E+03 9.69E+02 9.31E+02
puz2d2 4.69E+02 4.69E+02 4.69E+02 4.69B+02 4.69E+02 4.69E+02 4.69B+02
am241 3.57B+01 8.23E+01 1.27E+02 1.70B+02 2.11B+02 2.51E+02 2.88B+02
am242m 6.88E-01 6.85B-01 6.82E-01 6.79E-01 6.76E-01 6.74B-01 6.71B-01
am243 8.93B+01 B8.34E+01 B8.94E+01 8.94B+01 8.94E+01 8.94E+01 8.34B+01
total 9.66E+05 35.66B+05 3.66E+05 9.66B+05 9.66E+05 9.66B+05 9.66B+05

element concentrations, grams -
nuclide concentrations, grams
basis »single reactor assembly
initial 304.2 @ 60B.3d 912.5d 1216.7 d 1520.8 d 1825.0 4
wo 95 6.36B+02 7.42B+02 7.4BE+02 7.48B+02 7.48B+02 7.48E+02 7.48E+02
[} nuclide concentrations, grams
basis ssingle reactor assembly
initial. 304.2d 608.3d 912.5d 1216.7 4 1520.8 4 1825.0 4
tc 99 7.83E+02 7.86E+02 7.B6E+02 7.86B+02 7.86B+02 7.86E+02 7.86B+02
rulQl 7.49E+02 7.49B+02 7.49B+02 7.49B+02 7.49B+02 7.49E+02 7.49E+02
rhl03 4.27B+02 4.73B+02 4.73E+02 4&.73B+02 4.73B+02 &.73B+02 4.73B+02
aglog B.47E+01 8.48B+01 8.48B+01 8.48B+01 8 48E+01 B8.4BE+01 B8.4BB+01
0 nuclide concentrations, grams
basis =single reactor assembly

oaQ

initial 304.2 d 608.3d 912.5d 1216.7d 1520.8 4 1825.0 4
ndl43 7.71E+02 7.92B+02 7.92B+02 7.92E+02 7.92B+02 7.92E+02 7.92B+02
ndl45  6.63B+02 6.63E+02 6.63E+02 6.63E+02 6.63B+02 6.63B+02 6.63B+02
sml47  8.24E+01 1.19B+02 1.48E+02 1.71E+02 1.90E+02 2.05E+02 2.17B+02
smld9  2.10B+00 3.32E+00 3.32E+00 3.32B+00 3.32E+00 3.32B+00 3.32B+00
sm150 2.B4E+02 2.B4E+02 2.B4E+02 2.84E+02 2.84E+02 2.84E+02 2.84E+02
sml51 1.34B+01 1.36B+01 1.35B+01 1.34E+01 1.33E+01 1.32E+01 1.32E+01
eul51 1.38E-02 1.01E-01 1.88B-01 2.74B-01 3.60E-01 4&.45B-01 5.30B-01
sm152 1.29E+02 1.29B+02 1.29B+02 1.29B+02 1.29E+02 1.29E+02 1.29E+02

0 nuclide concentrations, grams

basis =single reactor assembly

initial 304.2 d 608.3d 912.5d 1216.7 d 1520.8d 1825.0d

eul53 1.11E+02 1.11E+02 1.11E+02 1.11B+02 1.11E+02 1.11E+02 1.11E+02
gdl55 3.75E-02 6.35E-01 1.16B+00 1.63B+00 2.04E+00 2.41B+00 2.73E+00
total 3.30E+04 3.30E+04 3.30B+04 3.30B+04 3.30B+04 3.30B+04 3.308+04
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- module saszh

‘mixtures o
44group

uo2 1 den=
92234 0.0
kr-83
kr-85
y-89
sr-90
zr-93
zr-94
zr-95
nb-94
mo-935
tc-99
ru-101
ru-106
th~103
rh-105
pd-105
pd-108
ag-109
sb-124
xe-131
xe-132
xe-135
xe-~136
cs-134
cs-135
cs-137
ba-136
la-139
pr-141
pr-143
ce-144
nd-143
nd-145
nd-147
pm-147
pm-148
sm-147
sm-149
sm-150
sm-151
sm-152
eu-153
eu-154
eu-155
gd-155
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arbm-zircd

SCALE4.3 Bulletin Board

Welcome

to SCALE-4.3.

will be called
Mihama-3, 7, 33.7 GWd/MTU, 87c07, June 37

f fuel-pin-cell
latticecell

9.996 1 922
295 92235
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
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end '
1-20 822 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end

6.56
40000 98.18 2

1.0 601 end

h2o 3 den=0.7510 1 3561 end
arbm-bormod 0.7510 1 1 0 0 5000 100 3 450.0e-6 561 end

end comp

squarepitch

3.21 92236 0.0327 92238 96.727 end
en

1.430 0.929 1 3 1.072 2 0.948 0 end

npin/assm=204 fuelnght=820.74 ncycles=5 nlib/cyc=5
printlevel=5 lightel=3 inplevel=2 numztotal=5 end

3 0.6500 2 0.6935 3 0.8068 S00 2.6408 3 2.6470

power=28.13 burn=215.0 down=388 end
power=39.91 burn=157.0 down=9.0 end
power=3%.91 burn=170.0 down=176 end
power=38.9%9 burn=352.0 down=0 end

power=31.77 burn=28.00 down=1825 end

o 135.0
fe 13.0
zr 221.
1 55859558558
5338853885558
88 58
55
Bs
SS88S5555888
BSS558SSSSSS
88
58
ss ss
SSSS5SS8S588SS5
5SSSS5S88S8

er 5.9 mn 0.33
co 0.075 ni 9.9
0 nb 0.71 s&n 3.6
aaaaaaaaa 838583888838
aaaa
aa aa =S s
aa aa ss
aa as BB
aaaaazaaaaada BSE5BESS38838
aaaaaaaaaaaaa BBEES8585885
aa aa ss
aa aa s
aa aa ss ss
aa aa  SS858555S83SS
aa aa 85588555888
iiidijgiiididd cceceeececee

22222222222
2222222222222
22 22

22
2222222222222
2222222222222

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

5000 8016 0.12 24000 0.10 26000 0.20 50000 1.40
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nnn nn iidiidddididii cececcoeeecce  hh hh 0000000000000 11
nnnn nn ii cc cc hh hh oo oo 11
nn nn nn ii ec hh hh oo oo 11
nn m nn ii cc hh hh 00 00 11
nn m nn ii cc hhhhhhhhhhhhh 00 00 11
nn nn ii ec hhhhhhhhhhhhh 0o oo 1
nn nn nn ii cc hh hh oo 00 11
nn nn nn ii cc hh hh oo 00 11
nn nnnn ii cc cc hh hh oo oo 11
nn nnn iiiiiiddiidi ceceeccoceccoecce hh hh 0000000000000 1111111111111
nn nn idiiididdiiid cococececeoce hh hh 00000000000 1111111111111
0000000 88888888888 77 0000000 83888588888 /7 999999999995 777111771717177
000000000 8888888888888 17 000000000 8888888888888 /7 9999999999999 777777777717
00 o0 a8 /77 0o 00 88 88 14 95 99 77 77
00 00 88 88 12 (4] 00 BB 88 1/ 99 99 M
00 00 88 88 124 00 00 88 88 7/ 99 7
00 00 88888888888 7/ 00 00 BRBGEBBBBBE 77 9999959595599 77
00 00 88888888888 7/ 00 00 BBBBBBBBEBE : /7 999999359999 77
00 00 B8 88 77 00 00 88 88 124 99 77
00 00 88 88 124 00 00 88 88 17/ 99 77
00 00 88 88 77 00 00 88 88 7 99 77
000000000 8886888886888 77 000000000 8888858588888 1/ 9999999993939 77
0000000 88888888888 77 0000000 888885888888 /7 9999999999339 77
11 5555555555555 - 33333333333 22222222222 5555555555555 888688886888
111 5555555555555 3333333333333 2222222222222 5555555555555 8858088888888
1111 RS 3 33 22 Tz 55 88 88
i1 S5 33 22 55 88 88
11 55 R 33 22 B 55 88
11 555555555555 333 22 555555555555 88388888688
11 5555555555555 333 22 5555555555555 88888888888
11 55 H 33 22 55 88 a8
11 55 33 22 55 88 88
11 55 55 Y 33 33 22 S ) 55 55 88 88
11111111 5555555555555 3333333333333 2222222222222 5555555555555 8888888888888
11111111 55555555555 333333333313 2222222222222 55555555555 88888888888
SS5SSEB5ESE ccceecccecee anaaaaaaa 11 eschececceceee
E535385538888  cccceceecceee aaaaaaaaaaa 11 ceceeeeeeceee
ss ss cc cc aa aa 11 ee
ss cc aa aa 11 ee
s cc aa aa 11 ee
5S5555358388 cc asaaaaasaaaaa 11 eceeeeeee
SESSESS8EESS ec azaaaazaaaaas 11 eseceeceee
ss cc aa aa 11 ee
1] cec aa aa 11 ee
8 ss ccC cec aa aa 11 ee
BSE5E8E588556 ceceeoececececee aa aa 1111111111111 eeceecececeeee
558555583858 cecececceecee aa aa 1111111111111 eccececceceeee
A S AR A S S R RS SN A S e R R R R A R R R R R R R S A S S S R
e AR AR AR X R 2 R R R R R R R E R R R R SRR R EERRARARE RIS AR DA
LA AR AR R R S R g g e A R R R e R Ry T )
caman ceman
remaw program verification information b
TRRAR " [ ZE XX
ikl code system: scale version: 4.3 bR A A4
reeaw reee
LA R A S R R R R Y R R R R R R Y
LA A R R R L R R R R R R R SRS SR 2 Y (2222 22 R AR RN RS RSRER RS RRERE XS]
reven
arnae
program: sas2 b
aeaan
creation date: 03/07/97 - bbbl
aear
library: /opt/neut/Scaled .3/bin - e
cenen
arene
this is not a scale configuration controlled code veess
Tanen
jobname: nichol - reaaw
AR XX}
date of execution: 08/08/97 Arene
sewan
time of execution: 15:32:58 avews
snnen
creer sunns
AR A AR RS AR AR AR R R A N A R R R R R R R R R XY
AAARAS SR A2 S X AR s a 2 R Ry R R R R T e YY)
AR ALAAR RSS2SR R R R R 2 2 2 R R 2 2 R Yy R R R R R R T T Y
nuclide concentrations, grams
basis =zsingle reactor assembly
initial 1B-18 &
© 16 1.35E+05 1.35B+0S
total 3.90B+05 3.90B+0S
nuclide concentrations, grams
1 bagis =single reactor assembly
inictial 1E-18 d
u234 2.95BE+02 2.9SE+02
u235 3.21E+04 3.21E+04
u236 3.27B+02 13.27E+02
u23s 9.67E+05 9.67E+0S
total 1.00E+06 1.00E+06
basis =
initial 10.8 4 21.5 4 32.34d 43.0 4 43.0d
initial . 10.8 4 21.5 4 32.3d 43.04d 43.0 4
nuclide concentrations, grams
basis =gingle reactor assembly
initial 304.2 4 608.3 4 912.5d 1216.7 4 1520.8 4 1825.0 d
o 16 1.35E+05 1.35B+05 1.35B+05 1.35B+D5 1.35B+05 1.35E+05 1.35E+05

nuclide concentrations, grams
basis =single reactor assembly
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initial 304.2d 608.3d 512.5d 1216.7d 1520.8 d 1825.04d
mo 95 1.46BE+01 1.76E+01 1.78E+01 1.78E+01 1.78E+01 1.788+01 1.78B+01
tc 99 5.26E-05 5.33B-05 S.33E-05 5.33E-05 5.33B-05 5.33E-05 5.33E-05
total 3.90B+05 3.90B+05 3.90E+05 3.90B+05 3.90E+05 3.90E+05 3.90E+05
0 nuclide concentrations, grams
basig =single reactor assembly

initial 304.2 4 608.3d 912.5d 1216.7 d 1520.8 d 1825.0 4
u233 1.82E-03 1.35E-03 2.09B-03 2.22B-03 2.35B-03 2.49E-03 2.62E-03
u234 1.72E+02 1.73B«02 1.74B+02 1.75E+02 1.76B+02 1,77BE+02 1.7BE+02
u23S  7.63B+03 7.63E+03 7.63E+03 7.63B+03 7.63E+03 7.63B+03 7.63E+03
u236 4.31E+03 4.31B+03 4.31B+03 4.31B+03 4.31E+03 4.31R+03 4.31E+0]
u238  9.43E+05 9.43B+05 9.43B+05 9.43B+05 3.43E+05 9.43B+05 9.43B+05

np237 4.36E+02 4.45B+02 4.45B+02 4 .4SE+02 4.46B+02 4.46B+02 4¢.46B+02
pu236  6.85B-04 5.6IB-04 4.62E-04 3.78E-04 3.10E-04 2.54B-04 2.0BE-04
pu23B  1:45E+02 1.55B+02 1.57B+02 1.56B+02 1.56E+02 1.55E«02 1.54B+02
pu23@  1.45B+02 1.55B+02 1.57E+02 1.56E+02 1.56B+02 1.55B+02 1.S54E+02
pu239  5.11B+03 5.19B+03 S5.19B+03 5.19B+03 5.19E+03 5.19E+03 5.19B+03
pu240  2.30BE+03 2.30B+03 2.30E+03 2.30E+03 2.30E+03 2.30B+03 2.30B+03
pu2d4l  1.22B+03 1.17B+03 1.12B+03 1.08E+03 1.04B+03 9.97E+02 9.S8E+02
pu242  5.19E+02 5.19B+02 5.19B+02 5.19E+02 5.19B+02 5.198+02 5.19E+02
am241  3.59E+01 8.39B+01 1.30B+D2 1.74B+02Z 2.16E+02 2.57B+02 2.96B+02
am242m 6.86E-01 6.83B-01 6.B0B-01 6.77B-01 6.75E-01 6.72B-01 6.69E-01
am243  1.02E+02 1.02B+02 1.02E+02 1.02B+02 1.02B+02 1.02E+02 1.02E+02
total 9.65E405 9.65SE+05 9.65B+05 9.65B+05 9.65E+05 9.65B+05 9.65E+05

element concentrations, grams
nuclide concentrations, grams
basis =sgingle reactor assembly
initial 304.2d 608.3d 912.5d 1216.7d 1520.8d 1825.0 4
me 35 6.62E+02 7.72B+02 7.78E+02 7.78EB+02 7.78B+02 7.78E+02 7.78B+02
0 nuclide concentrations, grams
basis =single reactor assembly
initial 304.2d 608.3d 912,5d 1216.7 d 1520.8d 1825.04
tc 99 8.15E+02 B.18E+02 8.18E+02 8.18B+02 8.18E+02 8.18B+02 B8.18B+02
rulodl 7.83B+02 7.83E+02 7.83E+02 7.83B+02 7.83E+02 7.83B+02 7.83B+02
th103 4.42B+02 4.91B+02 4.91B+02 4.91E+02 4.91B+02 4.91B+02 4£.91B+02
aglo9 8.99E+01 9.01E+01 9.01E+01 9.01B+01 9.01E+01 9.01E+01 9.01B+01
[+] nuclide concentrations, grams
basis =single reactor assembly

aa

injtial 304.2 4 "608.3 & 912,54 1216.74d 1520.84d 1825.0d
ndl4§3 7.87E+02 8.09E+02 8.09B+02 B8.09E+02 B8.09B+02 B8.09E+02 B8.09E+02
nd145 6.88EB+02 6.89E+02 6.89B+02 6.89B+02 6.B9E+02 6.89E+02 6.89E«02
sml47  8.39E+01 1.21E+02 1.S51E+02 1.74B+02 1.94E+02 2.09B+02 2.21B+02
sml49  2.06E+00 J.36E+00 3.36B+00 3.36E+00 3.36B+00 3.36E+00 3.36E+00
sml150 2.93E+02 2.99E+02 2.99E+02 2.998+02 2.95E+02 2.99E+02 2.359E+02
sm1S51  1.34E+01 1.36E+01 1.35B+01 1.34B+01 1.33E+01 1.32B+01 1.31E+01
eulS51 1.28E-02 1.00E-01 1.87e-01 2.73B-01 3.59E-01 4.44BE-01 5.298-01
sml152 1.35B+02 1.35E+02 1.35E+02 1.35B+02 1.358+02 1.35B+02 1.35E+02

"] nuclide concentrations, grams

basis =single reactor assembly
initial 304.2d4 608.3d 912.5d 1216.7 d 1520.8d 1825.0d
eul53 1.18E+02 1.18E+02 1.18E+02 1.1BB+02 1.18B+02 1.18E+02 1.18B+02
gdl55 3.76E-02 6.81E-01 1.25B+00 1.75B+00 2.20E+00 2.59E+00 2.94B+00
total 3.46E+04 3.46E+04 3.46B+04 3 .46B+04 3.46E+04 3.46B+04 3.46E+04
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mih87c08.sum
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SCALE4.3 Bulletin Board

Welcome to SCALE-4.3.
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1 primary module access and input record ( scale driver - 95/03/29 - 09:06:37 )

- module sas2h will be called
Mihama-3, 8, 34.2 GWd/MTU, B7c08, June 937

. ‘mixtures of fuel-pin-cell
d4group latticecell

uo2 1 den=5.996 1 92

2 .
92234 0.0295 92235 3.21 92236 0.0327 92238 96.727 end
1-20 922

kr-83 10 end
kr-85 1 0 1-20 922 end
y-89 10 1-20 922 end -
sr-90 1 0 1-20 322 end
zr-93 1 0 1-20 922 end -
zr-94 1 0 1-20 922 end
z2r-95 1 0 1-20 922 end
nb-%4d 1 0 1-20 922 end
mo-95 1 0 1-20 922 end
tc-93 1 0 1-20 922 end
ru-101 1 0 1-20 922 end
ru-106 1 0 1-20 922 end
rh-103 1 0 1-20 922 end
rh-105 1 0 1-20 922 end
pd-105 1 0 1-20 922 end
pd-108 1 0 1-20 922 end
ag-109 1 0 1-20 922 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
c8~134 1 0 1-20 922 end
cs-135 1 0 1-20 922 end
cs-137 1 0 1-20 922 end
ba-136 1 0 1-20 922 end
1a-13%9 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-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 1-20 522 end
pm-148 1 0 1-20 922 end
sm-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 1-20 922 end
sm-152 1 0 1-20 922 end
eu-153 1 0 1-20 922 end
eu-154 1 0 1-20 922 end
eu-155 1 0 1-20 922 end
gd-155 1 0 1-20 922 end

arbm-zircd 6€.56 5 0 0 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40
40000 98.18 2 1.0 626 end

h2o 3 den=0.6984 1 586 end

arbm-bormod 0.6984 1 1 0 0 5000 100 3 450.0e-6 586 end

end comp

squarepitch 1.430 0.929 1 3 1.072 2 0.%48 0 end

npin/assm=204 fuelnght=B20.74 ncycles=5 nlib/cycs5S
printlevel=5 lightel=3 inplevel=2 numztotal=5 end

3 0.6500 2 0.6935 3 0.8068 500 2.6408 3 2.6470

power=28.65 burn=215.0 down=388 end
power=40.62 burm=157.0 down=9.0 end
power=40.62 burn=170.0 down=176 end
power=39.72 burn=352.0 down=0 end

power=31.85 burn=28.00 down=1825 end

0 135.0 cr 5.9 an 0.33
fe 13.0 co 0.075 ni 9.9
zr 221.0 nb 0.71 sn 3.6

1 5BS55SS88885 aasaaaaaa 88358558588 22222222222 hh hh
5555585855888 aaaaaaaaaaa 5838555553388 2222222222222 hh hh
ss 88 aa aa ss 88 22 22 hh hh
8s aa aa ss 22 hh hh -
ss aa aa ss 22 hh hh
8585858558888 aaaaaaaaaaaaa S$85555885858 22 hhhhhhhhhhhhh
SBE555SS85588 aaaaaaaaaaaaa $58858558888 22 hhhhhhhhhhhhh
ss  aa aa BS 22 hh hh
ss aa aa s 22 hh hh
88 88 aa aa &8 88 22 hh hh
5SS5S55885888 aa &2 5858559535855 2222222222222 hh hh
EEEBSSEEESS aa aa $8588555885 2222222222222 hh hh
0

nn mn iiidiidiiddg ccecececeee hh hh 00000000000 11
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nnn nn  iididididiiid ccccecececcee hh hh 0000000000000 11
nnnn nn ii cc cc  hh hh ©00 o0 11
nn nn nn ii cc hh hh 00 oo 11
nn  nn nn ii cc hh hh ©0 oo 11
nn nn nn ii cc hhhhhhhhhhhhh 00 oo 11
nn nn nn ii cc hhhhhhhhhhhhh 00 oo 11
nn nn nn ii ce hh nh oo oo 11
nn nn nn ii cec hh hh oo oo 11
nn nnnn ii cc cc hh hh °0 oo 11
nn nnn  iiiddiddidig cceccccceccee hh hh 0000000000000 1111111111111
nn nn  iidiididiiid cceceeccceee hh hh 00000000000 1111111111111
0000000 88888888888 /7 0000000 88888888888 /7 99999999999 77177177777117177
000000000 8pBBBBBBBAGSES 77 000000000 8888888588888 124 9599999999999 7777777717177
00 00 7/ 00 00 88 88 /1 89 9% 17 77
00 00 88 88 124 00 00 88 88 /7 99 99 77
00 00 88 88 /7 00, 00 88 88 // 89 77
00 00 88888888888 /i’ 00 00 88888888888 /77 9999999999999 7
00 00 88888888888 /" 00 00 88888888888 / 9999999959999 .17
00 00 . /7 00 00" 88 88 124 99 17
00 00 88 88 1/ 00 00 a8 : 88 17 95 77
00 00 88 88 /7 00 00 88 88 /77 99 77
000000000 888BBA8358588 1/ 000000000 BBEBBEEBBRASE /17 9999953999599 77
0000000 88888888888 7/ 0000000 8BBBEBBBRAR /77 999959599999 77
11 666666666666 22222222222 22222222222 33333333333 0000000
111 6666666666666 2222222222222 2222222222222 0 3333333333333 000000000
1111 66 EEE1 22 22 22 22 LR 3 33 00 00
11 66 2] 22 22 33 00 00
11 66 o 22 22 33 00 00
11 666666666666 22 22 333 00 00
11 6666666666666 22 22 333 00 00
i1 EEA1 22 . 22 33 o0 00
i1 66 66 22 22 33 a0 00
11 66 66 tar 22 22 K 33 3 00 00
11111111 6666666666666 2222222222222 2222222222222 3333333333333 000000000
11111111 66666666666 2222222222222 2222222222222 33333333333 4000000
azasasaaa 11 eceeeeeeeseee
aaaaansaassa 11 ecececeeeenee
55 ss cc cec aa aa 11 ee
L1 ce aa aa 11 ee
(-1 ce aa aa 11 ee
5SESSESSEBSS cc Aaaaaaaaaaaaa 11 eeceeeece
EESS5S55558588 cc a32aaaaaaaaaa 11 eeeeeeeee
BB cc aa aa 11 ee
(] ce aa aa 11 ee
58 8BS ce cc aa aa 11 ee
3885885585558 ceeceoececcececee aa aa 1111111111111 eceeececececceee
SS8BESBEE5SE ceceeececeeee aa aa 1111111111111 eeeeececeesee
(Z A X R RS2 N RS s R R R R E 2 A A R R R R R R R R R R R R R R R R A R R R A R RS SR R R R NS SR D]
LA S22 22NN S R S R R R A R R R R A A A AR R R NS RE)
AR AR R AR RS 2R S R R N R R N N N N R R R R R A A R A R R R R R N R A RS R
I srana
rrans program verification information Ml
PRTYY) araen
i code system: scale version: 4.3 reeee
vamen cnnen
IR R R R A A R R R R R R R R A A R R e R R R A Ay A R R R R R R R R R R R SRR R S )
LA X AR AR R R A R R R R R R A R A A R A s e 2Rt R Ry S RS R R R R R R SRR R R 22 ARS SRS
Y "enen
vemnn ennn
L2 s s ] proqum: 5!'2 fEReE
reees ansew
weene creation date: 03/07/97 - wewew
wnenn annnn
renee library: /opt/neut/Scaled.3/bin bbbl
reeee arnzs
rewne “rnan
bbb this is not a scale configuration controlled code b
eesn crnsn
il jobname: nichol hihidd
sesee rensw
el date of execution: 08/08/97
wrann
i ‘time of execution: 16:22:30
ranen I
ramas anane
FARAR AR RS AA G NN A RN SRR BN A R RN RN R IR AR A TR RN RN R R R A R R PR E RO AR R AR O RS G R R r R RAARNRINAS
AR E R R R R R R R R A S R R R R R R R A R R R s s R R R e e R R R R R R R R R AR R
(X E R R R AR R AR R R R R R R R e R R R R R R R N N R RS A R R R R R RN
nuclide concentrations, grams
basis ssingle reactor assembly
initial 1E-18 4
o 16 1.35E+05 1.35E+05
total 3.90E+05 3.90E+05
nuclide concentrations, grams
basis =single reactor assembly
initial 1E-18 d
u2id 2.95E+02 2.95B+02
u235s 3.21E+04 3.21E+04
u236  3.27E+02 3.27E+02
u238 9.67B+05 9.67B+05
total 1.00B+06 1.00E+06
basis =
initial 10.8 21.54d 32.34 43.0 4 43.0 d
initial 10.8 & 21.5 4 32.3 4 ’ 43.0 d 43.0d
nuclide concentrations, grams
basis =single reactor assembly .
- initial 304.2 4 608.3 a4 912.5d 1216.7 4 1520.8 d 1825.0 d
o 16 1.35E+05 1.35B+05 1.35B+05 1.35B+05 1.35B+05 1.35E+D5 1.35E+05

nuclide concentrations, grdms
basis =single reactor assembly
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initial 304.2d 608.3 d 912.5 d 1216.7 4 1520.8 4 1825.0 4
mo 95 1.55B+01 1.88B+01 1.89E+01 1.89E+01 1.89B+01 1.89E+01 1.89E+{1
tc 99 6.56E-05 6.65E-05 6.65E-05 6.65E-05 6.65E-05 6.64E-05 6.64E-05

total 3.90B+D5 3.90E+05 3.90E+05 3.90B+05 3.90E+05 3.90E+05 3.90E+05
[4] nuclide concentrations, grams
basis =single reactor assembly
inicial 304.2 4 608.3 4 912.5 4 1216.7 4 1520.8 4 1825.04d
u233 1.91e-03 2.05e-03 2.19B-03 2.34B-03 2.48E-03 2.628-03 2.76E-03
u234  1.69E+02 1.70E+02 1.71E+02 1.72E+02 1.73E+02 1.74E+02 1.76E+02
u23is 7.77B+03  7.77E+03 7.778+03 7.77B+03 7.77E+03 7.77B+03 7.77E+03
u2lé 4.32B+03 4.32E+03 4.32B+03 4.32BE+03 4.32E+03 4.32E+03 4.32E«03
u238 9.42B+05 9.42B+05 9.42B+05 9.42B+05 9.42B+05 9.42B+05 9.42E+05
np237 4.62B+02 4.71B+02 4.71B+02 4.71B+02 4.71E+02 4.72B+02 4.72E+02
pu2lé 7.76B-04 6.38B-04 5.23E-04 4.29B-D4 3 .51E-04 2.88E-04 2.36B-04
pu2ls 1.60B+02 1.71B+02 1.73B+02 1.72E+02 1.71E+02 1.70B+02 1.69E+02
pu2ls 1.60B+02 1.71E+02 1.73B+02 1.72E+02 1.71E+02 1.70E+02 1.69E+02
pu239 5.36B+03 5.45B+03 5.45B+03 5.45B+03 5.45BE+03 5.45B+03 S.45E+03
puz240 2.38E+03 2.39B+03 2.39B+03 2.39B+03 2 .39B+03 2.39E+03 2.39E+03
puzdl 1.31B+03 1.26E+03 1.21B+03 1.16B+03 1. 11B+03 1.07E+03 1.03B+03
pu24é2 5.45E+02 5.45B+02 5.45B+02 5.45B+02 5.45B+02 5.45B+02 5.45B+02
am241 3.85E+01 9.00B+01 1.39B+02 1.87E+02 2.32B+02 2.76E+02 3.18E+02
am242m 7.70E-01 7.67B-01 7.64BE-01 7.61B-01 7.58E-01 7.55B-D1 7.52E-01
am243 1.14B+02 1.14E+02 1.14BE+02 1.14B+02 1.14E+02 1.14E+02 1.14B+02
total 9.64B+05 9.64B+05 35 .64E+05 9.64B+05 59.64B+05 9.64E+D5 9.64E+05

element concentrations, grams
nuclide concentrations, grams
basis agsingle reactor assembly
initial 304.2 d 608.3d 912.5d 1216.7d 1520.84 1825.04
mo 95 6.68B+02 7.80B+02 7.86B+02 7.86E+02 7.86B+02 7.86B+02 7.B6E+02
o nuclide concentrations, grams
basis =single reactor assembly
initial 304.2 4 608.3 d 912.5d 1216.7d 1520.8 4 1825.0 4
tc 99 8.24B+02 8.27B+02 8.27EB+02 8.27E+02 8.27B+02 B8.27B+02 B.27E+D2
rulll 7.96B+02 7.96BE+02 7.96B+02 7.96B+02 7.96B+02 7.936B+02 7.96B+02
rhl03 4.50B+02 5.00B+02 5.00E+02 5.00B+02 5.00E+02 5.00B+02 5.00B+02
aglos 9.33E+01 B3.35E+01 9.35B+01 S5.35BE+01 9.35B+01 9.35B+01 3.35B+01
0 nuclide concentrations, grams
bagis =single reactor assembly

aa

initial 304.2 4 608.3 4 912.5d 1216.7 4 1520.8d 1825.04
nd143 8.04B+02 8.26B+02 B8.26B+02 B8.26E+02 8.26E+02 B8.26B+02 B8.26R+02
ndl45 6.95E+02 6.95B+02 6.95E+02 6.95B+02 6.95B+02 6.95E«02 6.95B+02
sml47 8.278+01 1.20B+02 1.49E+02 1.73E+02 1.92E+02 2.07E+02 2.20B+02
sml49 2.25E+00 3.56E+00 2J.56E+00 J.S56E+00 3.56E+00 3.56B+00 3.56E«00
smi50 3.07B+02 3.07E+02 3.07BE+02 3J.07EB+02 3J.07B+02 3.07EB+02 3.07B+02
sml51 1.48E+01 1.50B+01 1.49BE+01 1.48E+01 1.47E+01 1.46E«01 1.45B+01
eul5l 1.45g-02 1.11E-01 2.07B-01 3.02B-01 3.96E-01 4.90E-01 5.83E-01

0 nuclide concentrations, grams

basis =single reactor assembly
initvial 304.2d 608.3d 912.5d 1216.7 d 1520.8 4 1825.0 d
sml52 1.35E+02 1.35E+02 1.35B+02 1.35E+02 1.35E+02 1.35B+02 1.3SE+02
eul53 1.21B+02 1.22B+02 1.22B+02 1.22B+02 1.22E+02 1.22R«+02 1.22B+02
gdl55 4.30B-02 7.0SE-01 1.29B+00 1.8l1E+00 2.27B+0D0 2.67E+00 3.03E+00
total 3.51E+04 3.51B+04 3.51E+04 3.51E+04 3.51E+04 3.51B+04 3.51E+04
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.
d Welcome to SCALE-4.3.
.
.
.

LARARAARARALAR A R RS ARt dddd d Y Y T TR A T L T L L S P X )

primary module access and input record ( scale driver - 95/03/29 - 09:06:37 )
- module sas2h will be called
Mihama-3, 86b02 0, 8.3 GWA/MTU, 86b02, June 97

' mixtures of fuel-pin-unitcell:
44group latticecell

uo2 1 den=93.996 1 822
92234 0.0285 92235 3.208 92236 0.0208 92238 96.742 end

kr-83 1 0 1-20 822 end
kr-85 1 0 1-20 822 end
y-89 10 1-20 822 end
sr-30 1 0 1-20 822 end
zr-93 1 0 1-20 822 end
zr-94 1 0 1-20 B22 end
zr-95 1 0 1-20 822 end
nb-94 1 0 1-20 822 end
mo-95 1 0 1-20 822 end
tc-99 1 0 1-20 822 end
Tu-101 1 0 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-105 1 0 1-20 822 end
pd-108 1 0 1-20 822 end
ag-109 1 0 1-20 822 end
sb-124 1 0 1-20 822 end
xe-131 1 0 1-20 622 end
xe-132 1 0 1-20 822 end
xe-135 1 0 1-20 822 end
xe-136 1 0 1-20 822 end
cs-134 1 0 1-20 822 end
cs-135 1 0 1-20 822 end
©s-137 1 0 1-20 822 end
ba-136 1 0 1-20 822 end
la-133 1 0 1-20 822 end
pr-141 1 0 1-20 822 end
pr-143 1 0 1-20 822 end
ce-144 1 0 1-20 822 end
nd-143 1 0 1-20 822 end
nd-145 1 0 1-20 822 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 1 0 1-20 822 end
sm-149 1 0 1-20 822 end
sm-150 1 J 1-20 822 end
sm-151 1 0 1-20 822 end
sm-152 1 0 1-20 822 end
eu-153 1 0 1-20 B22 end
eu-154 1 0 1-20 822 end
eu-155 1 0 1-20 822 end
gd-155 1 0 1-20 822 end

arbm-zircd 6.56 5 0 0 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40
40000 58.18 2 1.0 600 end

h20 3 den=0.7518 1 560 end

arbm-bormod 0.7518 1 1 0 0 S000 100 3 450.0e-6 560 end

o 450 ppm boron {wt) in moderator

fuel-pin-cell geometry:

squarepitch 1.4300 0.929 1 3 1.072 2 0.948 0 end

assembly and cycle parameters:

npin/assm=204 fuelnght=820.74 ncycles=1 nlib/cycs$S
printlevels5 lightels9 inplevel=2 numztotal=5 end
3 0.6500 2 0.6935 3 0.8068 500 2.6408 3 2.6470
power=38.61 burn=215 down=1825 end

o 135.0 ¢r 5.9 mn 0.33

fe 13.0 co 0.075 ni 9.9

zr 221.0 nb 0.71 8n 3.6

1 S5555558S8S aaaaaasaa 555383583888 22222222222 hh hh
SS55555855SSS aaaaaaaaaaa £885585585888 2222222222222 hh hh
ss s8  aa aa ss s 22 22 hh hh
58 aa aa 8s 22 hh hh
ss aa aa ss 22 hh
8585855855858 aaaazaaaaaaaa s8sSsssssssss 22 hhhhhhhhhhhhh

8888558535588 aaasasaaaaaaa 838885555888 22 hhhhhhhhhhhhh
BB aa aa as 22 hh hh
58 aa aa 88 22 hh hh
ss ss aa aa 88 ss 22 hh hh

Page 1I-28 of 39
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§555S5858888S aa aa §85885558888s 2222222222222 hh hh
SSSSS555888 aa aa 85858885835 2222222222222 hh hh
0
nn nn  33iiiiidiidii cecccoceece hh hh 00000000000 11
nnn nn iiididdiiidd ccecccecceecee hh hh 5000000000000 1
nnnn nn ii ce cc hh hh oo oo 11
nn nn nn ii ce hh hh oo 00 11
. nn nn ii cc hh hh oo oo 11
nn nn nn ii cc hhhhhhhhhhhhh oo oo 11
nn nn nn ii ce hhhhhhhhhhhhh oo oo 1l
nn nn nn ii cc hh hh oo oo 11
nn nn nn ii cc hh hh oo oo 11
nn nnnn ii cc cc  hh hh oo oo 11
nn nan  iiiiijiddidii cececececececce hh hh  oooooooooocoo 1111111111111
nn nn iiiiiddiiidiig cccceccecee hh hh ©DO00CO00D0 1111111111111
0
0000000 88388888838 124 0000000 BBBBBBBBBES 4 99999395959 777117711777
000000000 8883888888888 /7 000000000 8BEBEBBBRBBRAR : /7 9959999999599  7777IVINIINY
a0 00 88 88 124 00 [+14] 88 88 /7 9 99 77 T
00 00 88 88 7/ 00 00 88 88 77 99 95 77
00 00 BB as 124 00 00 88 88 /7 99 99 77
00 00 88388888888 77 00 " 00 88888888888 /7 9599999939535 77
00 00 8B8EBEBB8BE /17 00 00 88888888888 7 959999999999 77
00 00 88 8B . /17 00 00 88 88 /! 99 77
00 00 88 88 144 00 00 88 88 /7 99 77
00 00 88 88 /7 - 00 00 88 . 7/ 99 77
000000000 8888838888888 /7 000000000 8888888888888 77 9999999599999 7
0000000 88888888888 1/ 0000000 85888888888 124 939959959999 77
0
11 77717777717777 11 33333333333 33333333333 0000000
111 7777771177171 111 3333333333323 3333333333313 000000000
1111 7 : 1111 33 3 tiz 33 33 00 [
11 77 11 33 33 00 00
11 W 11 i3 i 33 o0 00
11 7 11 333 333 00 00
11 77 11 313 333 00 00
11 77 11 33 i . 33 00 00
11 77 11 33 i 33 00 00
11 77 s 11 3 3 11z 33 3 00 00
11111111 77 11111111 3333333333333 3333333333333 000000000
11111111 77 11111111 333333333313 33333333333 0000000
1
.0 5 cce cce aaaaaaaaz 11 ecceccecensse
SS5385558888§  CCCCCOCCCCCCC aaaaaasssaa 11 ececceceeeeee
B8 s cc cc aa aa 11 ee
s5 cc aa aa 11 ee
85 cc aa aa 11 ee
555555358388 cc aaaaaaaaaaaaa 11 eececeecee
EEEBESSESSES ce aaaaaaaaaaaaa 11 ececeeeee
55 cc aa aa 11 ee
- ES cec aa aa 11 ee
L1 88 cc cc aa aa 11 ee
SS5BS88555588S eoceeeeeeceee aa aa 1111111111111 eseeeececeeee
ELEEELEELLL] ccocececeecceee aa aa 1111111111111 eceeceeececee
LA R AR R R R R R R R A R R e R R R R R R R R S 2R )
LA AR E R AR RE AR R R S R R A R R R e R R R R R AR S R
(A A A A A R R R R R R R R R R R R R R AR R R R R R e R R R R RS X )
arewn aener
weawe program verification information Areee
sewen canwe
bbb code system: scale version: 4.3 asas
P senan
(AAAAA SRR R R N S R N s R R R R R R R R e A R N R R R RN )
LA AR AR AR R R R R A R R R R R R R R R N R ST R Y Y
srnes T
raan - rrenn
program: sas2 b
cennn
creation date: 03/07/97 A
senne
library: /opt/neut/Scaled.3/bin vevea
vesan
teauns
this is not a scale configuration controlled code el
aanan
jobname: nichol senne
vonae
date of execution: 08/08/97 wewan
teenn
time of execution: 17:13:30 hhddd
crenn
canan weewe
AR AR R R 2 R R e A R R Ry N s Y Y R R R R R R R 2R 2 )
LA AR R R R AR AR e e s A R R g R R R R R R R R
EAAA R R AR R E R R A AR A e S 2R e R Y T Y P S R R R Ry Y S
1
0
o
O'= = = = = = = = @ = = = = = = = = @ * @ @ - " - = === -
o
0 nuclide concentrations, grams

basis =gingle reactor assembly
initial 1E-18 d
o 16 1.35E+05 1.35E+05
total 3.90E+05 3.90B+0S

nuclide concentrations, grams

basis =single reactor assembly
initial 1E-18 4
u234 2.85E+02 2.85E+02
u235 3.21E+04 3.21E+04
u236 2.08E+02 2.08E+02
u238 9.67E+05 9.67B+05
total 1.00B+06 1.00B+06

4 basisg =
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0 initial -8 4d 21.5d 32.3 4 43.0 4 43.0 4
0 initial .8 a 21.54d 32.3 4 3.0 a 43.04d
0 nuclide concentrations, qrams

basis =single reactor assembly
initial 304.2d 608.3d 812,54 1216.7d 1520.8 4 1825 04
o 16 1.35B+05 1.35B+05 1.35B+05 1.35B+05 1.35E+05 1,358+05 1.35E+05
0 nuclide concentrations, grams
basis ssingle reactor assembly
initial 304.2d 608.3d 912.5d 1216.7d 1520.8d4 1825.0d
mo 95 1.64E+DD 3.77E+00 3.89E+00 3.89E+00 3.89E+00 3.89E+00 3.89B+00
total 3.90E+05 3.90B+05 3.90E+05 3 .90E+05 3.90E+05 3 .90E+05 3.90E+05
[ . nuclide concentrations, grams
basis =gingle reactor assembly

initial 304.2 & 608.3 d 912.5d 1216.7 d 1520.8 4 1825 0d

u233 8:04E-04 B.22B-04 B8.41E-04 B8.60E-04 8.79E-04 8.98E-04 9.17B-04
u234 2.53B+02 2.53B+02 2.53E+02 2.538+02 2.53E+02 2.53E+02 2.53E+02
u23s 2.34B+04 2.34B+04 2.34E+04 2 34E+04 2.34E+04 2.34E+04 2.34E+04
u2ié 1.75B+03 1.758+03 1.7S5E+03 1.75E+03 1.75E+03 1.75B+D3 1.75E+03
u2ig 9.62E+05 9.62B+05 9.62B+05 9.62B+05 9.62E+05 9.62B+05 5.62E+0S
np237 5.92E+01 6.36B+01 6.36E+01 6.36B+01 6.36B+01 6.36B+01 6.37E+01
pu2lb 1.96E-05 1.64E-05 1.34E-05 1.10B-05 9.01E-06 7.38E-06 6.05E-06
pu23l 4.46E+00 4.66B+00 4.65B+00 4.62E+00 4.59E+00 4.56E+00 4&.53E+00
pu238 4.46BE+00 4.66E+00 4.65B+00 4.62E+00 4.59B+00 4.56E+00 4.53E+00
pu239 2.94B+03 3.02B+03 3.02B+03 3.02E+03 3.02B+03 3.02B+03 3.02B+03
puz240 4.2BE+02 d.28B+02 4.28E+02 4.28E+02 4.2BB+02 4.28B+02 4.28B+02
puz4l 1.3BB+02 1.32E+02 1.27E«02 1.22E+02 1.17E+02 1.13E+02 1.08B+02
pu242 1.01E+01 1.01E+01 1.01E+01 1.01E+01 1.01B+01 1.01E+01 1.01E+01
am241 1.03B+00 6.45B+00 1.16E+01 1.66E+01 2.14E+01 2.60E+01 3.04B+01
am242m 1.24B-02 1.23B-02 1.23E-02 1.22E-02 1.22B-02 1.21B-02 1.21E-02
am243 4.14B-01 4.16B-01 4.16B-01 4.16B-01 4.16B-01 4.16E-01 4.16B-01
total 9.91E+05 9.91B+05 9.91B+05 9.91E+05 9.91E+05 9.91E«05 9.91B+05

element concentrations, grams
nuclide concentrations, grams
basis =single reactor assembly
initial 304.2d 608.3d 912,5d 1216.7 4 1520.8d 1825.0 4
mo 95 9.332+01 2.11B+02 2.18B+02 2.18p+02 2.18E+02 2.1BB+02 2.18E+02
0 nuclide concentrations, grams
basis =single reactor assembly
initial 304.2 4 '608.3d 912.5d 1216.7d 1520.8 4 1825.04
tc 99  2.20B+02 2.24B+02 2.24E+02 2.24E+02 2.24B+02 2.24B+02 2.24B+02
Tul0l  1.95B+02 1.95B+02 1.95E+02 1.95B+02 1.9%E+02 1.95B+02 1.558+02
rhl03  9.46E+01 1.33B+02 1.33E+02 1.338+02 1.33E+02 1.33B+02 1.33B+02
agl09 1.0SE+01 1.05E+01 1.05B+01 1.05E+01 1.05E+01 1.05E+01 1.0SE+01
0 nuclide concentrations, grams
bagis =single reactor assgembly

Qa

initial 304.2 4 608,34 912,54 1216.7 4 1520.8d 1825.04d
ndil43 2.52E+02 2.82E+02 2.82B+02 2.82E+02 2.82E+02 2.828+02 2.82E+02
ndl45 1.99E+02 1.99E+02 1.95E+02 1.93B+02 1.99E+02 1.99E+02 1.99E+02
sml47 6.78E+00 2.64B+01 4.21B+01 5.48B+01 6.49B+01 7.30E+01 7.96E+01
sml4d9 1.96E+00 3.13E+00 3.13E+00 3.13E+00 3.13B+00 3.13E+00 3.13B+00
sml150 6.43B+01 6.43E+01 6.43B+01 6.43E+01 6.43B+01 6.43E+01 6.43E+01
smi51 B.36E+00 8.54B+00 8.4BE+00 8.43E+00 8.38B+00 B.32E+00 B8.27E+00
eul5l 8.48B-03 6.34E-02 1.18E-01 1.72BE-0} 2.26B-01 2.80E-01 3.33B-01
sm152 3.33B+01 3.33E+01 3.33E+01 3.33E+01 3.33B+01 3.33E+01 3.33E+01

0 nuclide concentrations, grams

basis sgingle reactor assembly
initial 304.2d4 608.3d 912.5d 1216.7 d 1520.8 d 1825.0 &
eul53 1.52B+01 1.55B+01 1.55E+01 1.55B+01 1.55E+01 1.558+01 1.55B+01
gd155 4.75B-03 9.77B-02 1.80B-01 2.53E-01 3.17BE-01 3.74E-01 4.24E-01 .
total 8.62E+03 B8.62E+03 B.62E+03 B.62B+03 8.62B+03 8.62E+03 8.62E+03
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1 primary module access and input record ( scale driver - 95,;p3/29 - 09:06:37 }
- module sas2h will be called
Mihama-3, 86b02 0, 8.3 GWd/MTU, B6b02, June 37
' mixtures of fuel-pin-unitcell:
d4group latticecell
uwo2 1 den=9.996 1 922
92234 0.0285 92235 3.208 92236 0.0208 92238 96.742 end -
kr-83 1 0 1-20 922 end
kr-85 1 0 1-20 922 end
y-89 10 1-20 922 end
sr-90 1 0 1-20 922 end
zr-93 1 0 1-20 922 end
zr-94 1 0 1-20 922 end
zr-95 1 0 1-20 922 end
nb-94 1 0 1-20 922 end
mo-95 1 0 1-20 922 end
tc-99 1 0 1-20 922 end
ru-101 1 0 1-20 922 end
ru-106 1 0 1-20 922 end
rh-103 1 0 1-20 922 end
rh-105 1 0 1-20 322 end
pd-105 1 0 1-20 922 end
pd-108 1 0 1-20 322 end
ag-109 1 0 1-20 922 end
sb-124 1 0 1-20 %22 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 1-20 922 end
cs-135 1 0 1-20 922 end
cs-137 1 0 1-20 922 end
ba-136 1 0 1-20 922 end
1a-139 1 0 1-20 %22 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-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-148 1 0 1-20 922 end
sm-147 1 0 1-20 822 end
sm-149 1 0 1-20 922 end
sm-150 1 0 1-20 922 end
sm-151 1 0 1-20 922 end
sm-152 1 0 1-20 922 end
eu-153 1 0 1-20 922 end
eu-15¢ 1 0 1-20 922 end
eu-155 1 0 1-20 922 end
gd-155 1 0 1-20 822 end
arbm-zircd 6.56 5 0 0 0 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 0 0 5000 100 3 550.De-6 560 end
' 450 ppm boron [wt) in moderator
end comp
' fuel-pin-cell geometry:
squarepitch 1.4300 ©0.929 13 1.072 2 0.948 0 end
' assembly and cycle parameters:
npin/assm=204 fuelnght=820.74 ncycles=1 nlib/cyca§
printlevels5 lightel=9 inplevel=2 numztotal=5 end
3 0.6500 2 0.6935 3 0.8068 500 2.6408 3 2.6470
power=38.61 burn=215 down=1825 end
o 135.0 cr 5.9 mn 0.33
fe 13.0 co 0.075 ni 9.9
zr 221.0 nb 0.71 sn 3.6
1 55555558888 aaaaaaaaa 89855585838 22222222222 hh hh
$S5S88955858S aaaaaaaaaaa s8Sss8ssSsssss 2222222222222 hh hh
ss 8s aa aa s8 ss 22 22 hh hh
ss aa aa ss 22 hh hh
1 aa aa =8 22 hh hh
553555555888 aaaaaaaaaaaaa 8855555558888 22 hhhhhhhhhhhhh
5553555558888 aaaaaaaaaaaaa B85555S85885 22 hhhhhhhhhhhhh
BS aa aa B8 22 hh hh
B8 as aa 88 22 hh hh
ss 58 aa aa 83 88 22 hh hh
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BSSS885855558 aa aa BBE8S33s38ss8 2222222222222 hh hh
85388858855 aa aa S8$588SxEas 2222222222222 hh hh
)
nn nn  iiiddidiidid cccecececee hh hh  ©oooo0000000 1
nnn nn  iifdiiidididi ccceccecceece hh hh 6000000000000 11
nnnn mn ii cc cc  hh hh oo oo 11
nn nn m ii ce hh hh oo oo 11
nn an nn ii ce hh hh oo oo 11
nn nn nn ii cc _ hhhhhhhhhhhhh oo oo 11
an nn nn ii cc hhhhhhhhhhhhh oo 00 11
nn nn an ii cc hh hh oo oo 11
nn nn nn ii cc . hn hh oo oo 11
nn nnnn ii ce cc hh hh oo 00 11
nn nnn  iiiiidiiididd cceecceeecceece . hh hh  ooocoocooocoooo 1111111111111
nn nn  iiddiidididd ccecececcee hh hh 00000000000 1111111111111
0
0000000 888B8BBBBBS 77 0000000 88888888888 /7 99999999999 7777777777777
000000000 8888888888888 /77 000000000 8888858888888 /" 9999999999999 777777777777
00 00 88 . 1] /7 00 00 - 88 88 124 99 99 77 77
00 [+]3 88 88 /7 00 00 88 . 88 /7 99 99 77
00 00 88 88 /! 00 00 88 88 77 99 99 77
00 00 88888888888 /7 (] 00 888688888888 1/ 9999999955999 77
00 00 88888888888 1/ 00 00 BE8BSBBBBBE /77 999939599959 77
00 00 B8 88 77 00 00 88 88 I 99 77
00 14 B8 88 77 00 00 88 88 124 99 77
00 00 88 88 77 00 00 88 88 124 99 77
000000000 8888888886888 77 000000000 8888888888888 77/ . 9999999993999 ki
0000000 888858888888 Iz 0000000 88888888888 144 999999999939 7
0
11 7771777777777 33333333333 22222222222 44 11
111 777777777777 3333333333333 2222222222222 444 111
1111 77 77 EH 33 33 22 22 : §444 1111
11 77 33 22 4 4 11
11 7 H 33 22 it 4 i 11
11 k) 333 22 44 44 11
11 77 333 22 4 44 11
11 77 i 33 22 (R . 444444444444 ’ 11
11 77 [RE 33 22 4444444444444 11
11 77 LR 33 3 22 e 44 11
11111111 77 3333333333333 2222222222222 u 11111111
11111111 77 33333333333 2222222222222 44 11111111
1
0 ce cee aaaaaaaaa 11 eecsceceeeeecee
cee cce aaaaaaaaazaa 11 ececceeceseese
88 55 cc ce aa aa 11 ee
BB cc aa aa 11 ee
83 cc aa aa 11 es
885538558588 -1 aaaaaaaaaaaaa 11 esceeeeee
SsS3355388588 CC aaaaanaasaaaa 11 eeceeeeee
s cec aa aa 11 ee
- 88 cc aa aa 11 ee
S5 88 cc ¢cc aa as 11 ee
ece ccee aa aa 1111111111111 eeceececeeces
55558588555 cececcceceee aa aa 1111111111111 eeeeeeceecees
.
RS2 RN N AR S Xy R R R R R R A R R R ALl R RS R AR R AN RSS2 E)
(22 R R 2 R R 2 A R R 2 R A A A g R R R 2 2 R R R R R R R R R R A R R R R R R R R AR 22222 R )
LR A R R R R R R e e R R R R R R R R R R R R R S R R R N S S]]
PPN wemnn
ekl program verification information
canen
b code system: scale version: 4.3
rennw annee
Ty
LR A R Y R L R R R R A R R R R R e NS RS SRR R R R )
rwer Ty
rrnne snnae
PR program: sas2 annnn
T crewe
reran creation date: 03/07/97 crvee
annen crren
e library: /opt/neut/Scaled.3/bin aease
rawan canen
canen aewan
b this is not a scale configuration controlled code weven
wrnnn . sanan
wewen jobname: nichol b
rrren sanne
bbb date of execution: 08/08/%7 LA
wanee rreee
aeene time of execution: 17:32:41 reene
reenn . cannn
renws . reanw
I R R R R R R R R R A R R A R R R R R e R e R A R R N N R S S RN )
(222 E R R R R R R R R R R R R R A e R R R R R R S S R RS R Y SRR R )
(2222 2 3 R R R R R R R R R R R R R R R R R R R A R R R A R R R AR R e R SRS SRR )
1
0
o
0'= = = = = = = = = e . e e .- m e —-= .
o
) nuclide concentratiocns, grams
basis =single reactor assembly
initial 1E-18 4
o 16 1.35E+05 1.35B+05
total 31.90E+05 3.50E+0S
.0 nuclide concentrations, grams

bagis =single reactor assembly

initial 1B-18 d

u234 2.85E+02 2.85E+02

u235 3.21E+04 3.21E+0D4

u236 2.08E+02 2.08B+02

u238 9.67B+05 8.67E+05

total 1.00E+06 1.00E+D6

0 basis =
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0 injtial 10.8 a 21.5d 32.3 4 43.04d 43.04d
o initial 10.8 4 21.5d 32.3 4 43.0 & 43.0ad
] nuclide concentrations, grams

basis =single reactor assembly
initial 304.2d 608.3d 912,54d 1216.7d 1520.8 4 1825.0 4
0 16 1.35g+05 1.35B+05 1.35E+05 1.35B+05 1.35E+05 1.35e+05 1.35E+05
0 nuclide concentrations, grams
basis =single reactor assembly
initial 304.2d 608.3d 912.5d 1216.7d 1520.8d 1825.04d
mo 95 1.66E+00 3.80E+00 3.92E+00 3.93B+00 3.93E+00 3.93E+00 3.93E+00
total 3.50B+05 3.90E+0S 3.90E+0S 3.950B+05 3.90E+05 3.90E+05 3.90E+05
0 nuclide concentrations, grams
basis ssingle reactor assembly

initial 304.2 4 608.3 4 912.5d 1216.7 4 1520.8 4 1825.0 4
u23i3 8.14B-04 8.32B-04 B.52B-04 B.712-04 8.90E-04 9.09E-04 9.29E-O04
u2id 2.52p+02 2.52B+02 2.53B+02 2.53R+02 2.53B+02 2.53E+02 2.53B+02
u235s 2.34E+04 2.34B+04 2.34B+04 2.34B+04 2.34B+04 2.34B+04 2.34E+04
u236 1.758+03 1.75E+03 1.75E+03 1.75B+03 1.75E+03 1.75E+03 1.75B+03
u238 9.62E+05 9.62B+05 9.62B+05 9.62E+05 9.62B+05 9.62E+05 9.62B«05

np237 5.998+01 6.43BE+01 6.43E+01 6.43B+01 6.43B+01 6.43B+01 6.44B+01
pu23é 2.01g-05 1.67B-05 1.37E-05 1.12BE-05 9.22B-06 7.55B-06 6.19E-06
pu2l8 4.53B+00 d4.73B+00 d4.72B+00 d4.69E+00 d4.66E+00 4.63E+00 4.60E+00
pu238 4.53R+00 4.73B+00 4.72B+00 4.69B+D0 4.66EB+00 4.63IB+00 4.60B+00
puzlsg 2.99p+03 3.07B+03 3.07B+03 3.07B+03 3.07E+03 3.07B+03 3.07B+03
pu240 4.33E+02 4.33B+02 4.33B+02 4.33E+02 4.33E+02 4.33B+02 4.33E+02
puzdl 1.40E+02 1.35B+02 1.30B+02 1.24E+02 1.20B+02 1.15B+02 1.10E+02
puzd2 1.03E+01 1.03E+01 1.03E«01 1.03B+01 1.03B+01 1.03E+01 1.03B+01
am24§1 1.058+00 6.59E+00 1.19E+01 1.70E+01 2.19B+01 2.662401 3.10B+01
am242m 1.27B-02 1.27B-02 1.26E-02 1.26B-02 1.25B-02 1.25E-02 1.24E-02
am243 4.24E-01 4.27E-01 4.27B-01 4.27BE-01 4.27B-01 4.27B-01 4.27E-01
total 9.91E+05 9.91B+05 9.91E+05 9.91E+05 9.91E+05 9.91B+05 9.91E+05

element concentrations, grams
nuclide concentrations, grams
basis =single reactor assembly
initial 304.2 d 608.3 4 912.5d 1216.7 4 1520.8 4 1825.0 4
mo 95 9.32E+01 2.11E+02 2.18E+02 2.18B+02 2.18B+02 2.1BB+02 2.1B8E+02
0 nuclide concentrations, grams
basis =single reactor assembly
injtial 304§.2d 608.3d 912.5d 1216.7d 1520.8d 1825.0 4
tc 99  2.20B+02 2.24B+02 2.24B+02 2.24E+02 2.24B+02 2.24B+02 2.24E+02
rulodl 1.95g+02 1.95B+02 1.95B+02 1.95E+02 1.95B+02 1.95B+02 1.95E«02
rh103 9.48E+01 1.33B+02 1.33B+02 1.33E+02 1.33B+02 1.33E+02 1.33E+02
agl09 1.06E+01 1.07B+01 1.07B+01 1.07E+01 1.07B+01 1.07B+01 1.07E+01
4] nuclide concentrations, grams
basis =single reactor assembly

oQ

initial 304.2d 608.3d 912,54 1216.7d4 1520.8d 1825.04d
ndidl 2.52B+02 2.82B+02 2.82E+02 2.82E+02 2.82B+02 2.82E+02 2.B2E+02
nd145 1.99E+02 1.99E+02 1.99E+02 1.99E+02 1.99E+02 1.99B+02 1.99E+02
sml1d7 6.77E+00 2.64E+01 4.21E+01 5.47E+01 6.48E+01 7.30B+01 7.95E+01
smld49 1.978+00 3.14E+00 3.14E+00 3.14E+00 3.14E+00 3.14E+00 3.14E+00
Bm150 6.43E+01 6.43E+01 6.43E+01 6.43E+01 6.43B+01 6.43E+01 6.43E+01
sml51 8.42E+00 B.60E+00 B.S4E+00 8.49E+00 B.43E+00 8.3BE+00 8.32E+00
eul5l 8.558-03 6.39E-02 1.198-01 1.73B-01 2.28B-01 2.82E-01 3.35E-01
sm152 3.33B+01 3.33E+01 3.33E+01 3.33B+01 3.33B+01 3.33E+01 3.33E+01

0 : nuclide concentrations, grams

basis =single reactor assembly
initial 304.2 4 608.3d 912.5d 1216.7 4 1520.8d 1825.04
eul53 1.52B+01 1.56E+01 1.56E+01 1.56E+01 1.56E+01 1.56E+01 1.56E+01
gdl55 4.81E-03 9.82E-02 1.81E-01 2.54E-01 3.18E-01 3.75B-01 4.26E-01
total 8.628+03 8.62B+03 B.62E+03 B.62E+D3 8.62E+0] 8.62B+03 B8.62E+03
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primary module access and input record ( scale driver - 95/03/29 - 0%
will be called
Mihama-3, 7, 33.7 GWd/MTU, 87c07, June 97

1
- module sas2h

‘mixtures of fuel-pin-cell
latticecell

44group

uoZ2 1 den=9.996 1 822

92234 0.0295 92235 3.21 92236 0.0327 92238 96.727 end
2

kr-B3 1 0 1-20 822 end
xr-85 1 0 1-20 822 end
y-89 10 1-20 822 end
sr-90 1 0 1-20 822 end’
zr-93 1 0 1-20 822 end
zr-94 1 0 1-20 822 end
zr-395 1 0 1-20 822 end
nb-%4 1 0 1-20 822 end
mo-95 1 0 1-20 822 end
tc-99 1 0 1-20 822 end
ru-101 1 0 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-105 1 0 1-20 822 end
pd-108 1 0 1-20 822 end
ag-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-135 1 0 1-20 822 end
xe-136 1 0 1-20 822 end
cs-134 1 0 1-20 822 end
c5-135 1 0 1-20 822 end
cs-137 1 0 1-20 822 end
ba-136 1 0 1-20 822 end
1a-139 1 0 1-20 822 end
pr-141 1 0 1-20 822 end
pr-143 1 0 1-20 822 end
ce-144 1 0 1-20 822 end
nd-143 1 0 1-20 822 end
nd-145 1 ¢ 1-20 822 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 1 0 1-20 822 end
sm-149 1 0 1-20 822 end
sm-150 1 0 1-20 822 end
sm-151 1 0 1-20 822 end
sm-152 1 0 1-20 822 end
eu-153 1 0 1-20 822 end
eu-154 1 0 1-20 822 end
eu-155 1 0 1-20 822 end
gd-155 1 0 1-20 822 end
arbm-zircd 6.56 5 0 0 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40

end comp
squarepitch

40000 98.18 2 1.0 601 end
h20 3 den=0.7510 1 561 end
arbm-bormod 0.7510 1 1 0 0 5000 100 3 450.0e-6 561 end

1.

430 0.929 1 3 1.072 2 0.948 0 end

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

3 0.6500 2 0.6935 3 0.8068 500 2.6408 3 2.6470

power=28.13 burn=215.0 down=388 end

power=39.91 burn=157.0 down=9.0 end

power=39.31 burn=170.0 down=176 end .
power=38.99 burns«352.0 down=0 end

power=31.77 burn=28.00 down=1825 end

o 135.0
fe 13.0

zr 221.0 nb 0.71

1 S8SE58858888S
S5SSE55885888
88 L L]
35
8B
S8555E5558588

BBS855585888

BB

Bs

55 88

BEBS58SE888888
55888888883

cr 5.9 mn 0.33

co 0.075 ni 9.9

n 3.6
aaaaaaaaa SESSSEE8888 22222222222 hh hh
aaasaaaaaaa SESESESESSSES 2232222222222 hh hh
aa aa 88 ss 22 22 hh hh
aa aa 83 22 hh hh
aa aa 83 22 hh hh
A232A3322233a ¥SS53388838S 22 nhhhhhhhhhhhh
aaaaaaaaaaaaa 883885883888 22 hhhhhhhhhhhhh
aa aa ss 22 hh hh
aa aa s 22 hh hh
aa aa 88 55 22 hh hh
aa aa  SsSs3BSES85888 2222222222222 hh hh
aa aa ass38838338 2222222222222 'hh hh

ijidiiddiddid cccocececcee hh hh 00000000000

:06:37 }

11
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nnn nn iidiididdidd cecccecccccee . hh hh  coooooooooooe 11
nnnn nn ii ec cc hh hh oo oo 11
nn nn nn ii cc hh hh oo co 11
nn  nan nn ii cc hh hh oo oo 11
nn nn nn ii cc hhhhbhhhhhhhh oo co 1
nn nm nn ii cec hhhhhhhhhhhhh o0 oo 11
nn nn nmn ii cc hh hh oo 00 11
nn nn nn ii cc hh hh oo co 11
nn annn ii cc cc hh hh oo o0 11
nn nan  iidiiidiidid ceccecececece  hh hh  oooooooosoooe 1111111111111
nn nn  iiiiiddiidid ccocecececceee hh hh 00000000000 1111111111111
0000000 88888888888 r7 0000000 88883888888 // 93399999999 7777777777777
000000000 8888888888888 7 000000000 8888888868888 //  999999999999% 7777777717777
o0 00 88 /7 00 00 B8 88 1/ 99 9% 717 77
00 00 88 88 /! 00 00 L} 88 77 99 99 77
00 00 88 8 /7 00 00 88 88 124 99 98 77
Q0 00 88888888888 /7 00 00 88888888888 /7 999999999999% 77
00 00 88888888888 7/ 00 00 8388858888838 ’ /" 959999999599 77
00 00 88 88 17 00 00 88 88 124 99 7
00 00 a8 88 /7 00 00 88 88 1/ 99 kil
00 00 88 88 124 00 00 88 88 4 99 77
000000000 8888888888888 /7 000000000 8888858888888 77 9399999999999 77
0000000 88888888888 7/ 0000000 88888888888 17 999999999599 77
11 1777177777771 - 5555555555555 au 11 0000000
111 777717177771717117 5555555555555 . 444 . 111 000000000
1111 ” 7 H 55 4444 [RE 1111 0 [+]1}
11 77 55 44 44 11 00 o0
11 77 T 55 4 44 11 o0 00
11 77 555555555555 (1] 44 11 00 00
11 77 5555555555555 44 44 11 00 00
11 77 ] 55 444444444444 11 00 00
11 77 LS 55 4444444444444 11 00 00
11 77 e 55 55 44 H 11 00 00
11111111 77 5555555555555 44 11111111 000000000
11111111 ” 55555555555 L1 11111111 0000000
SE53555S385 ceccceececce aaaasaaaa 11 ceeéececeeeee
BEES55555E88888 cecee cc aaa 11 eseceecceeceee
85 BB ce cc aa aa 11 ee
85 cec aa aa 11 ee
85 [-14 aa aa 11 ee
553835988538 cc aaaaaaaaaasaa 11 esceeeeee
s85355588838 cC aaaaaaasanaaa 1l eeeeeceee
ss ce aa aa 11 ee
ss cec aa aa 11 ee
s 53 ce cc aa aa 11 ee
L 11 cecee cc  aa aa 1111111111111  eeceeceececeee
55558853888 ccececccooce aa aa 111111111111} eeeccececeeces
LR S S A2 R R 2 A N R X e R R R Ry R R A R R S A AT )
LA R AR AR Y Y Ty
AR R R AR R R R R R R R R R R R A R R R R R ST R Y
seess
program verification information weeee
code system: scale version: 4.3 seane
“rees wnsen
LA 22 R R s A e g R R Ry P R T R R Y
LSRR 22 AR R R Y RN R R R R Y e R N T S RN
sense
program: sas2
creation date: 03/07/97
library: /opt/neut/Scaled.3/bin
this is not a scale configuration controlled code
jobname: nichol
date of execution: 08/08/97
time of execution: 17:54:10
vanan “aeen
LS XA AR R AR R R R R R R R A R e e R S S R R R ]
LA AR AR A R R R A R R R R R R R R S R R
LA R N R R R Y I R N Y R T Y R TN )
nuclide concentrations, grams
basis =single reactor assembly
initial 1E-18 4
o 16 1.35+05 1.35B+05
total 3.90E+05 3.90E+05
nuclide concentrations, grams
basis =Bingle reactor assembly
initial 1E-18 &
u2id 2.95E+02 2.95B+02
uz23s 3.21E+04 3.21E+04
u236 3.27E+02 3.27E«02
u238 9.67E+05 9.67E+05
total 1.00E+06 1.00B+06
basis =
initial 10.8 d 21.5d 32.34 43.04 43.0 4
initial 10.8 d 21.5d 32.3 4 43.0 4 43.04d
nuclide concentrations, grams
basis ssingle reactor assembly
initial 304.2 4 608.3d 912,54 1216.7 4 1520.8 4 1825.04d
o 16 1.35E+05 1.35B+05 1.35E+05 1.35E+05 1.35B+05 1.35E+05 1.315B+05

nuclide concentrations, grams
basis =single reactor assembly
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initial 304.2d 608.3a 912.5d 1216.7d 1520.8 4 1825.04d
mo 95 1.46B+01 1.76B+01 1.78E+01 1.78B+01 1.78E+01 1.78p+01 1.7BB+01
tc 99  5.27B-05 5.34B-05 5.34E-05 S.34E-05 5.34B-05 5.34p-05 5.34B-05
total 3.90E+05 3.90E+05 3.90E+05 3.90E+05 3.90B+05 3.90E+05 3.90B+05
nuclide concentrations, grams
basis =single reactor assembly

initial 304.2 d 608.34d 912.5d 1215 7d 1520.8d 1825.0 4
u233 1.81B-03 1.94E-03 2.07B-03 2.21E-03 2.34BE-03 2.47E-03 2.60E-03
u234 1.728+02 1.73B+02 1.74B+02 1.75E+02 1.76E+02 1.77E+02 1.78E+02
u235 7.57B+03 7.57E+03 7.57B+03 7.57E+03 7.57B+03 7.57B+03 7.57E+03
u23é 4.32B+03 4.32B+03 4.32B+03 4.32B+03 4.32B+03 4¢.32E+03 4.32E+03
u2is 9.43B+05 9.43B+05 9.43B+05 9.4IE+05 9.43B+05 9.4IB+05 9.43B+05

np237 4.34B+02 4 .43B+02 4.43B+02 4.43E+02 4.4dB402 4 .44E+02 4§.44B+D2
pu2lé 6.81E-04 5.60B-04 4.59B-04 3.76B-04 3.08B-04 2.53B-04 2.07B-04
pu2ls 1.45E+02 1.55B+02 1.56E+02 1.56B+02 1.5SE+02 1.54E+02 1.53B«02
pu238 1.45E+02 1.55B+02 1.56E+02 1.56E+02 1.55B+02 1.54BE+02 1.53E+02
pu23’ 5.04E+03 5.12B+03 5.12E+03 5.12E+03 5.12B+03 S5.12E+03 5.12E+03
pu240 2.298+03 2.30E+03 2.30E+03 2.30B+0) 2.30B+03 2.30E+03 2.30E+03
pu24l 1.21B+03 1.16B+03 1.11B+03 1.07E+03 1.03E+03 9.86E+02 9.47E+02
pu2d2 S.17R+02 5.17B+02 5.17B+02 5.17B+02 5.17B+02 5.17E+02 5.17E+02
am241 3.54B+01 8.28B+01 1.28E+02 1.72B+02 2.14B+02 2.54B+02 2.93E+02
am242m  6.732-01 6.71B-01 6.68E-01 6.65B-01 6.62BE-01 6.60E-01 6.57E-01
am243 1.02E+02 1.02B+02 1.02E+02 1.02B+02 1.02B+02 1.02B+02 1.02E+02
total 9.658+05 9.65E+05 9.65B+05 9.65B+05 9.65E+05 9.65B+05 9.65E+05

element concentrations, grams
nuclide concentrations, grams
basis =szingle reactor assembly -
initial 304.2d 608.34d 912.5d 1216.7d 1520.84d 1825.04d
mo 95 6.62E+02 7.73E+02 7.78B+02 7.79E+02 7.79B+02 7.79B+02 7.79E+02
[} nuclide concentrations, grams
basis ssingle reactor assembly
initial 304.2d4 608.3d 912,5d 1216.7d4 1520.8 4 1825.0d
tc 99 8.15E+02 8.18B+02 8.18B+D2 8.18E+02 8.182+02 B8.18B+02 8.18E+02
rulfl  7.838+02 7.83E+02 7.83EB+02 7.83B+02 7.83B+02 7.83B+02 7.83E+02
rhl03 4.40B+02 4.89B+02 4.89B+02 4.90E+02 4.90B+02 4.90B+02 d4.30B+02
agl03 B8.96B+01 8.97B+01 8.97E+01 8.97B+01 8.97B+01 8.97B+01 8.37E+01
[} nuclide concentrations, grams
basis =single reactor assembly

aa

initial 304.2d 608.3d4 912.5d 1216.7d 1520.84 1825 04
ndl43 7.85E+02 8.07B+02 B8.07E+02 B.07B+02 8.07E+02 8.07E+02 8.07E+02
ndl45 6.88E+02 6.89B+02 6.B9E+02 6.89E+02 6.89E+02 6.89B+02 6.89E«02
smld7 8.38B+01 1.21B+02 1.50B+02 1.74B+02 1.%3B+02 2.09B+02 2.21E+02
smld9  2.04B+00 3.34E+00 3.34B+00 3.34B+00 3.34E+00 2J.34B+00 3.34E+00
sml50 2.99B+02 2.99E+02 2.99B+02 2.99B+02 2.99B+02 2.99E+02 2.99B+02
sml51 1.33B+01 1.35E+01 1.34E+01 1.33B+01 1.32B+01 1.31B+01 1.30E+01 )
eul5l 1.26B-02 9.592E-02 1.85B-01 2.71B-01 3.56E-01 4.40B-01 5.24E-01
sml152 1.34B+02 1.34E+02 1.34B+02 1.34E+02 1.34E+02 1.34B+02 1.34BE+02
0 nuclide concentrations, grams

basis =single reactor assembly
initial 304.2d 608.3d 912.54 1216.7 d 1520.8d 1825.0 4
euls] 1.17E+02 1.18B+02 1.1BE+02 1.18E+02 1.18E+02 1.18B«02 1718BE+02
gdlss 3.71E-02 6.80B-01 1,25B+00 1.75B+00 2.19E+00 2.59E+00 2.93E+00
total 31.46B+04 3.46E+04 3 _46E+04 3.46E+04 3.46B+04 3.46E+04 3.46E+0d



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

mih87c07plus 100boron.sum

Rt L L O S L L L R L R T T T T T T DUy

. .
SCALE4.3 Bulletin Board .

s TIICIIL cmeiicas ool .
. -
. Welcome to SCALE-4.3. .
\d *
- -
0...OQ.0'...0‘.."..'..."'.'Q.'Qt..."..'.'.'.......'".0".'..‘Q'i"""""'
1 primary module access and input record { scale driver - 95/03/29 - 09

- module sasZh

‘mixtures o
4dgroup

uoZ2 1 den=
92234 0.0
kr-83
kr-85
y-89
sr-90
zr-93
zr-94
zr-95
nb-94
mo-95
tc-99
ru-101
ru-106
rh-103
rh-105
pd-105
pd-108
ag-109
sb-124
xe-131
xe-132
xe-135
xe-136
cs-134
c5-135
<s-137
ba-136
la-139
pr-141
pr-143
ce-144
nd-143
nd-145
nd-147
pm-147
pm-148
sm-147
sm-149
sm-150
sm-151
sm-152
eu-153
eu-~154
eu-1535
ga-155

B B e B e e et e B S e i 1 A S B B (e bk e (e e et e e
O 0000000000000 UOOO000000CIO0000A0UCOBBa000

arbm-zircd
h2o 3 den=0

end comp
squarepitch

will be called
Mihama-3, 7, 33.7 GWA/MTU, 87¢07, June 97

£ fuel-pin-cell
latticecell

9.996 1 922

295 82235 3.21 92236 0.0327 92238 96.727 end
2 end

1-20 922

1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 922 end
1-20 522 end
1-20 922 end
1-20 922 end
1-20 922 end

6.56 5 0 0 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40

40000 98.18 2

1.0 601 end

L7510 1 561 end
arbm-bormod 0.7510 1 1 0 0 5000 100 3 550.0e-6 561 end

1.430 0.8923 1 3 1.072 2 0.948 0 end

npin/assm=204 fuelnght=820.74 ncycles=5 nlib/cyca$
printlevel=5 lightel=3 inplevels2 numztotal=5 end

3 0.6500 2 0.6935 3 0.8068 500 2.6408 3 2.6470

power=28.13 burn=215.0 down=388 end
power=39.91 burn=157.0 down=9.0 end
power=39.91 burn=170.0 down=176 end
power=38.99 burn=352.0 down=0 end
power=31.77 burn=28.00 down=1825 end

o 135.0
fe 13.0
zr 221.
1 SS5S5555888
SESSSSSEES888
BB SE
s8
88
5SS5E5585888
583885555855
88
88
£-1 BS
BES5SSS558858
BBEBBSES8SE

¢cr 5.9 mn O
co 0.075 ni 9
0 nb 0.71 sn 3
aaaaaaaaa
aaaaaaaaaaa
aa aa
aa aa
aa aa
aaaasaaaaaaaa
aaaaaaaaaaaaa
aa aa
aa aa
aa aa
aa aa
aa aa
iididddddddd

8883SES5BBAES
BRBB5B5E88886
88 BS
88
as
8885588288888
858888538888
113
85
B5 8s
B5BSES5858388
S8558EEBERE

cececeecececes

hh

22222222222
2222222222222

2222222222222
2222222222222

hh

FEEEE

EZEEF

%

FEEFE

FEEEF

DOD00000000

:06:37 )
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ooooooooo0000 1l

nnn nn iiiidiiddiii cccececcccece  hh bh
nnnn nn ii cc ce  hh hh oo oo 11
nn nn nn ii cc hh hh oo oo 11
nn  an nn ii cc hh hh oo oo 11
nn nn nn ii cc hhhhhhhhhhhhh o0 oo 11
nn m nn ii cc hhhhhhhhhhhhh oo oo 11
nn nn nn ii cc hh oo oo 11
nn nn nn ii ce hh hh oo oo 11
nn nnnn ii cc cc hh hh oo oo 11
nn nnn  iiiiiddidiidi cceccecccecee hh hh  ooooooooooooo 1111111111111
nn nn  iidiiifddididd ccceceeccee hh hh 00000000000 1111121111111
0
0000000 LEERERTLE:T /7 0000000 88888888888 /7 99999999999 777777171717
000000000 8888888888888 /7 000000000 BEBBBBBBABEEES " 9999999999999 TN
00 00 88 88 /77 00 00 88 88 7/ 99 9% 77 77
00 00 88 88 /7 00 00 88 88 /7 99 99 77
a0 00 88 - 88 124 00 00 88 88 I£4 99 99 77
00 00 88888888888 /7 00 00 88888383888 1 9999999999333 77
00 00 BABBBABA8SES 17 00 00 88888888888 144 999999999999 77
00 0] a8 . BE .l 00 00 88 88 144 99 77
00 00 88 B8 /7 00 00 88 - 88 7/ 99 K
00 00 88 88 /7 0o 00 88 88 124 99 i
000000000 8888838888888 " 000000000 8588888888888 77 9599999999999 77
0000000 88888888888 77 0000000 88888888888 77 999999999999 7
0
11 959999999999 22222222222 5555555555555 a 666666666666
111 9999999999999 2222222222222 5555555555555 . 444 6666666666666
1111 338 99 sis 22 22 55 N 4444 66
11 99 99 IS 22 55 44 44 66
11 99 99 sis 22 S5 : “Mou 66
11 9999999999999 22 555555555555 44 44 666666666666
11 999999999999 22 5555555555555 L] [ 6666666666666
11 929 HH] 22 . 55 4444834444 U4 66 66
11 99 22 55 4444444454044 66 66
11 99 H 22 55 55 : 44 6
11111111 9995599999999 2222222222222 5555555555555 4“ 6666666666666
11111111 999999999999 2222222222222 55555555558 44 66666666666
1 .
v} 55858585888 cceccececece anaaaaaaa 11 esecceeeeceee
85S8355888888 cecee CC aaa 11 eceeeeeeceeee
ss ss c¢ cc  aa aa 11 ee
s cc aa aa 11 ee
[ 1] cc aa aa 11 ee
EEES58888585 ce aazaaaaaaaaaa 11 eecececeeee
5555558S8855 ce aaaaaaaaaaaaa 11 eeececesce
ss cc aa aa 11 e
111 cc aa aa 11 ee
ss 88 cc cc aa aa 11 ee
$55S559858888  ccocccececcee aa aa 1111111111111 eeeceeeceeceee
553383559ss cceocececee aa aa 1111111111111 eeceecececeeee
(2 A 2 Z 2 A R R R R R R R Y R R e A R R Y R R R RS R X 3
LA AR 2 g R R R R R R e R e R e Y R R R R R R R )
(A E R RN N gy R R A R R R N R S S SR RN
eean wansn
i program verification information ensne
Y crnen
v code system: scale version: 4.3 bbb
YT nane
(2222 R R R R R R A R A e A R R R R R Y R R R R R R R R R R R R R RS X XY
(2222222 AR R R AR R R R RS R R R R R e e A X R R N R R A R R ST P R RS R RS S 2 )
crene vanan
wemen YY)
wnees program: sas2 arnan
rree crnnn
b creation date: 03/07/97 . rernn
anaae reeen
Mt library: /opt/neut/Scaled.3/bin - bbb
anEan sanas
LERAR] T LE LR R
wawes this is not a scale configuration controlled code bl
(XXX 2 S (X2 2]
werwe jobname: nichol eeres -
wanes cenen
hhbhd date of execution: 08/08/97 wwrae
anten
bl ‘time of execution: 19:25:47
aanes
canan PETTe
LR R A R R R R R A A A L e e R e R R R R R R R R R R ST S
LR R R R R R R R R R A R R R R R R R e A L R R R R R R R R R R S S R R R )
(222 R R R 2 A R R R R R R R R R R R R R R R R R R R R A AR R R R Y R 2 S R RS SN S 2 )
1
o
0 nuclide concentrations, grams
basis =single reactor assembly
initial 1E-18 4
o 16 1.35B+05 1.35E+05
total 3.90E+05 3.90B+05
0 nuclide concentrations, grams
basis =mingle reactor assembly
initial 1E-18 4
u23d 2.95E+02 2.95E+02
u235 3.21E+04 3.21B+04
u2lé 3.27E+02 3.27B+02
u238 9.67E+05 9.67E+05
total 1.00E+06 1.00B+06
0 basis =
0 initial 10.8 4 21.5d 32.3 d 43.04d 43.04
0 initial 10.8 4 21.5 4 32.3 d 43.0 4 43.0 4
] nuclide concentrations, grams

basis =single reactor assembly
. initial 3J04.2d 608.3d4 912.5d 1216.7 4 1520.8d 1825.0 4
o 16 1.35B+05 1.35B+05 1.35E+05 1.35BE+05 1.35B+05 1.35E+05 1.35B+05
0 nuclide concentrations, grams
basis =single reactor assembly
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initial 304.2 4 608.3 a 912.5d 1216.7 d 1520.84 1825.04d
mo 95 1.47B+01 1.77B+01 1.79E+01 1.79E+01 1.79B+01 1.79B+01 1.79B+01
tc 93 5.38B-05 5.45B-05 5.458-05 5.458-05 5.45B-05 5 .45g-05 5.45B-05
total 3.90R+05 3.90E+05 3.90E+05 13 .90E+05 3.90B+05 3 90E+05 3.90B+05
] nuclide concentrations, ¢grams
basis =aingle reactor assembly

initial 304.2 d 608.3 4 912.5d 1216.7d 1520.8d 1825.04d

u2il 1.842-03 1.98E-03 2.11B-03 2.24E-03 2.38B-03 2 .5IE-03 2.65B-03
u23id 1.72B+02 1.73B+02 1.7dEB+02 1.75E+02 1.76E+02 1.778+02 1.78E+02
u23s 7.70E+03 7.70B+03 7.70E+03 7.70B+03 7.70B+03 7.70E+03 7.70E+03
u23é 4.30E+03 4.30B+03 4.30B+03 4.30B+03 4.30E+03 4.30E+03 4.30E+03
u238 9.43E+05 9.43E+05 9.43E+D5 19.43E+05 9.43B+05 9 .43E+05 9.43E+05
np237 4.39B+02 4.4BB+02 4 .4BR+02 4.48B+02 4.49B+02 4 .49E+02 4.49E.02
pu236 6.96E-04 5.73B-04 4.692-04 3.85e-04 3.15E-04 2.58B-04 2.12B-04
puz3s 1.47E+02 1.57E+02 1.58E+02 1.58E+02 1.57B+02 1.56E+02 1.55B+02
pu2lg 1.47E+02 1.57B+02 1.58E+02 1.58E+02 1.5S7B+02 1.56E+02 1.55E+02
pu23g 5.16E+03 5.24E+03 5.24B+03 5.24E+03 5.24E+03 S.24E+03 5.24E+03
pu240 2.30E+03 2.31E+03 2.31E+03 2.31E+03 2.31E+03 2.31B+03 2.31B+03
pu2dl 1.23E+03 1.18E+03 1.1dB+03 1.092+03 1.05B+03 1.01E+03 9.67E+02
pu242 S.19E+02 5.19B+02 5.19B+02 5.19B+02 5.19E+02 5.19E+02 5.19E+02
am241 3.64E+01 B.48B+01 1.31B+02 1.76B+02 2.19B+02 2.60E+02 2.99E+02
am242m 6.98B-01 6.95B-01 6.93E-01 6.50BE-01 6.87B-01 6.84E-01 6.8B1E-01
am243 1.03B+02 1.03B+02 1.03E+02 1.03E+02 1.03E+02 1.03B+02 1.03E+02
total 9.65E+05 9.65E+05 9.65E+05 9.65E+05 9.65E+05 9.65E+05 9.65E+05

element concentrations, grams
nuclide concentrations, grams
basis =gingle reactor assembly
initial 304.2d 608.3d4 912.5d 1216.7 d 1520.8 34 1825.0 4
mo 95 6.61E+02 7.72B+02 7.77B+02 7.78B+02 7.78B+02 7.78B+02 7.78E+02
0 nuclide concentrations, grams
basis =single reactor assembly
initial 304.2d 608.3d 912.5d 1216.7 d 1520.8d 1825.0d
tc 99 8.14E+02 8.18B+02 8.18E+02 .18E+D2 8.18E+02 8.18E+02 8.18E+02
rulll 7.83E+02 7.83B+02 7.83B+02 .B3E+02 7.83E+02 7.83B+02 7.83E+02
rhl03 4.42B+02 4.91E+02 4.91B+02 .91B+02 4.91B+02 4.91E+02 4.91B+02
agl09  9.01EB+01 9.03B+01 9.038+01 .03B+01 9.03B+01 9.03B+01 9.03E+01
0 nuclide concentrations, grams
basis =single reactor assembly

Qoo

(" RR R )

initial 304.2 & 608.3d 912.5d 1216.7d 1520.84d 1825.0 4
ndl43  7.89B+02 8.10B+02 8.10B+02 B.10B+02 B.10B+02 8.10B+02 8.10E+02
nd145 6.88E+02 6.88B+02 6.8BE+02 6.88B+02 6.8BB+02 6.888+02 6.88E+02
sml1d47 8.36E+01 1.21B+02 1.50B+02 1.74E+02 1.93E+02 2.0BE+02 2.21E+02
sml1d9  2.09E+00 3.39E+00 3.39E+00 3.39B+00 3.398B+00 3.398400 3.39E+00
sml150 2.99E+02 2.99B+02 2.99B+02 2.99E+02 2.99B+02 2.99B+02 2.99B+02
sm151 1.36B+01 1.37B+01 1.36E+01 1.35E+01 1.35B+01 1.34B+01 1.33B+01
eul51 1.31E-02 1.01B-01 1.89E-01 2.76E-01 3.63B-01 4.492-01 5.34E-01
sml152 1.34B+02 1.34B+02 1.34§B+02 1.34E+02 1.34E+02 1.34E+02 1.34E+02

[ nuclide concentrations, grams

basis =single reactor assembly
initial 304.2 4 608.3 d 912.5d 1216.7 4 1520.8 4 1825.0 4
eul53 1.18B+02 1.19B+02 1.19B+02 1.19E+02 1.19B+02 1.198+02 1.19B+02
gdl55s 3.82B-02 6.82E-01 1.25E+00 1.75E+00 2.20B+00 2.59B+00 2.94E+00
total 3.46B+04 3.46B+04 3_46E+0d 3.46E+04 3.46B+04 3.46B+04 3 .46E+04



