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1. Purpose

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

2. Quality Assurance

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

The analysis described in this document supports development of the disposal criticality analysis
methodology. No designs were analyzed in this document. This document will not directly support
any construction, fabrication, or procurement activity and therefore is not required to be procedurally
controlled as TBV (to be verified). The calculation design inputs or information used in this
document come from data accepted by the Nuclear Regulatory Commission and by the scientific and
engineering community as established fact. The specific references are listed in Section 5 and
identified in Section 7. The information is therefore not treated as unqualified data.
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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 Miharna
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 smrall.

Mole of natural uranium = 238 g,
6.02 x 1023 atoms per mole. (Reference 5.4)

General spent fuel characteristics for each pellet sample are presented in Table 4-1 and include the
initial 235U enrichment, final bumup and the cooling time (Section 2.1.2, Reference 5.5). The initial
enrichment ranges from 3.203 to 3.210 wt% 23'5U and the burnup ranges from 6.92 to 34.32
GWd/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 2 4 U, 2" 5U and 236U 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 bumups, 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/MTUO2 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 Miharna 3 PWR

Assembly Enrichment, Burnup, GWd/MTU Cooling Time,
wt % 23sU days

86bO2 3.208 8.30 1825

86bO3 3.208 6.92 1825

86gO3 3.203 21.29 1825

86gO5 3.203 15.36 1825

86gO7 3.203 14.66 1825

87c03 3.210 29.50 1825

87c04 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 Miharna 3 PWR
Parameter Data

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

Fuel Rod Data:
Pellet Density, g/cm3 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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I able 4-3. Fuel Composidon DV Assemoly ior vunama j r vY z.
Assembly 86b 86g 87c

2MU wt % 0.0285 0.0285 0.0295

35 Uwt %o 3.208 3.203 3.210

2MU wt % 0.0208 0.0109 0.0327

2MU wt % 96.742 96.757 96.727

Reference S.S

Table 4-4. Operating Data for Mihama 3 PWR

Sample Cycle II Cycle M-1 Cycle M-2 Cycle IV-1 Cycle V-2
Identifler

Uptime, days 215 157 170 352 28

Downtime, days . 388 9 176 0 1825

Cumulative Burnup, 86bO2 8.30 - - - -

GWd/MTU
86bO3 6.92 - -

86gO3 6.87 13.79 21.29

86gO5 4.94 9.95 15.36.

86gC7 4.73 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

87c07 6.05 12.31 19.10 32.82 33.71

87c08 6.16 12.54 19.44 33.42 34.32.

4 4 4 4. 1 .4

Specific Power.
MWftfU

86bO2 38.61

86bO3 32.20

86gO3 31.95 44.10 44.10 - -

86gO5 22.99 31.87 31.87

86gO7 22.00 30.37 30.37 . I I
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Table 4-4. Operating Data for Miharna 3 PWR

Sample Cycle II Cycle HI-i Cycle m12 Cycle IV-1 Cycle TV-2
Identifier

87c03 24.61 34.92 34.92 34.15 27.47

87c64 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, -ll 450 450 450 450 450

Reference 5.5

Table 4-5. 0 rating Temperatures for Miharna 3 PWR

Sample Fuel, K Cladding, K Moderator, K Moderator Density,

86b02 922 600 560 0.7518

86bO3 922 634 594 0.6788

86g05 922 612 572 0.7298

86g03 922 625 585 0.6995

86gO7 922 625 585 0.6995

87c03 922 600 560 0.7518

87c04 922 607 567 . 0.7390

87c07 922 601 561 0.7510

87c08 922 626 586 0.6984

References 5.5 and 5.6
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Table 4-6. Com psition of Zircaloy-4

Material Weight Percent

0 . 0.12

Cr 0.10

Fe 0.20

Sn 1.40

Zr 98.18

Density = 6.56 g/cm3

Reference 5.7
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Table 4-8. light Element Mass per Unit of Fuel for a Typical PWR

Element kg1MTU

0 135.0

Cr 5.9

Mn 0.33

Fe 13.0

Co 0.075

Ni 9.9

Zr 221.0

Nb 0.71

Sn 3.6

Reference 5.9

T able 4-9. Measure Isotopic Concentrations

Sample 86bO2 86bO3 86gO3 86go5 86gO7 87c03 87c04 87c07 87c08

Bunup, 8.30 6.92 21.29 15.36 14.66 29.50 32.20 33.71 34.32
GWdI/MTU

2MU 267 - - - 174 174

mU * 23900 25200 14500 18500 18400 9790 9070 7890 8040

2MU 1650 1460 3270 2650 2660 3830 4000 4180 4200

M"U 962000 962000 952000 956000 957000 947000 944000 944000 942000

"'Pu 4.51 3.41 57.2 25.9 26.8 131 159 168 186

2"pu 3020 2830 5080 4650 4740 5300 5470 4970 5320

2"Pu 422 344 1490 1030 1060 2100 2270 2320 2430

"'Pu 109 82.8 651 408 425 955 1060 983 1080

"'PU 9.49 6.04 176 73.9 75.1 408 490 534 -570

Reference 5.5



Waste Package Development Design Analysis
Title: SAS2H Analysis of Radiochemical Assay Samples From Mihama PWR Reactor
Document Identifier: BOOOOOOOO-01717-0200-00144 REV 00 Page 14 of 28

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 Miharna 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.

4.4 Codes and Standards

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

A. Reference 5.10 describes the SAS2H module of SCALE 4.3 that is used with the
44GROUPNDF5 cross section library to calculate the isotopic concentrations for the
specified bumup 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 Miharna samples using the preferred 44GROUPNDF5 cross-section
library. To properly model the neutron flux spectrum and the nuclide composition changes, it is
necessary to define the compositions, temperatures, and geometry of the fuel assembly. This is
accomplished with the use of data blocks in which similar parameters are grouped together.

7.1 SCALE Input Data Blocks 1, 2, and 3

Data blocks I through 3 define the SCALE module to be used, the title of the input file, the cross
section library to be used, and the lattice type to be modeled. The module psed is SAS2H and the
cross sectional library is 44GROUPNDF5, 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 I for fuel, mixture 2 for cladding
and mixture 3 for moderator.

*The fuel mixture is specified as U0 2 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:

SiaclDtnslayj UZodJ ( 100 9 u)(209U02 ) Equation 7-1
(NFR)(C )(PDia.)2(FueLeng6fh) IkSU 2389 U

4

Where:
StackDensity = Fuel Stack Density (gU02/cm')
Uload = Initial Uranium Fuel Loading per Assembly (kgUO2)
NFR = Number of Fuel Rods per Assembly
PDia. = Fuel Pellet Diameter (cm)
FuelLength = Active Fuel Length (cm)

The resulting stack density is 10.004 gUO2 /cm3, compared to the pellet density of 9.996 gUO2/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 IO0 atomslbarn-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 H2 0 and boron. The boron is defined as an arbitrary material with the moderator
density and temperature, a volume fraction equal to the average boron concentration of cycle II, and
a standard boron composition from the Standard Composition Library designated as 5000.

7.3 SCALE Input Data Blocks 5 Through 7

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

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

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

=ef 1 1069 U02 270MTU0 2 Equation 7-2

.C(POD)2(PD.n)(NFR) lMTU02 238MTU
4

Where:
Length = Length Required for an Assembly to Contain 1 MTU (cm)
POD = Fuel Pellet Diameter (cm)
PDen = Pellet Stack Density (gUQ2Icm3)
NFR = Number of Fuel Rods
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Since measured isotopic concentrations are presented in gramns 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 l-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 Miharna 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 SAS2H1 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.

(-)(cUCMV

(lFV)-(-flMV)
Equation 7-3

F ~~~~~(NFR)(21)(POD)2
F ~~~~~~4

M (NTFR)Ipy2-.(.)(COD)2j+(NG7)I p2..(7 )(GOoD)2.(.")(G77D)2J+
4 4 4

4 4

CUCMV=pJ,2_(.')(GT0D)2,@1)(G77D)2
4 4

FV= (7Th(POD)2

Equation 7-4

Equation 7-5

Equation 7-6

MV=pJp2-(Th)(COD)2
4

Equation 7-7

Where:
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 Diame~ter
ITOD = Instrument Tube Outer Diameter
ITID = Instrument Tube Inner Diameter
CUCMV = Central Unit Cell Moderator Volume
FV = Fuel Volume of One Fuel Unit Cell
MV = Moderator Volume of One Fuel Unit Cell

Once the number of fuel cells per guide tube is determined the geometry of the Path B model is
calculated. Since the guide tube unit cell is centralized, the dimensions of the first two zones are the
same as the guide tube inner and 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:

R3 = Rp - Equation 7-8

Where:
R3 = 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.

ARAR 2 IRA'R2 )-IW 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:

R4 '4 ()p2+R 3 Equation 7-10

Where:
R4 = 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 mixtures
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 assemblies is
calculated from the following equation:



Waste Package Development Design Analysis
Title: SAS2H Analysis of Radiochemlcal Assay Samples From Mihama PWR Reactor
Document Identifier: BOOOOOOOO-01717-0200-00144 REV 00 Page 23 of 28

R 5>J AC lp2.(NCA(PJ).lR2

Where:
R5 = Radius of Moderator Surrounding Assembly Zone
NCell = Number of Cells in Assembly
AP = Assembly Pitch

Equation 7-11

Table 7-1. Calculation of Fuel Unit Cell per Guide Tube Unit Cell

F/M CUC MV, cm FV, cm2 MV, cm' x

0.5081 1.8613 0.6778 1.1423 9.7143

Table 7-2. Path B Model Dimensions

RI___ ____ ___R ___ R 4 Rs
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 I MTU per assembly the use of light elements with weights of kg per MTU
is appropriate.

Data blocks I I 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, 86bO2 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( (TTU)

Sample 86bO2 86bM3 86gO3 86gO5 86gO7 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

IMU 2.53E2 - - - - - 1.82E2 1.78E2

233u 2.34E4 2.48E4 1.39E4 1.77E4 1.83E4 9.40M 3 8.31E3 7.63E3 7.77E3

2MU 1.75E3 1.53E3 3.25E3 2.63E3 2.54E3 4.08E3 4.23E3 4.31E3 4.32E3

2MU 9.62E5 9.63E5 9.52E2 9.57E5 9.57E5 9.46E5 9.44E5 9A3E5 9.42E5

'"Pu 4.54EO 3.30EO 5.OIEI 2.18EI 2.03EI 1.15E2 1.41E2 1.54E2 1.69E2

"'Pu 3.05E3 2.8M23 4.98E3 4.30E3 4.29E3 5.11E3 5.21E3 5.19E3 5.45E3

24Pu 4.30E2 3.47E2 151E3 1.0123 9.69E2 2.05E3 2.23E3 2.302 2.39E3

1.09E2 8.16EI 6.14E2 3.62E2 3.47E2 8.43E2 9.31E2 9.58E2 1.0323

UlfPU 1.02EI 6.26EO 1.76E2 7.04EI 6.33EI 3.81E2 4.69E2 5.19E2 5.4522
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Table 74. Percent Difference Between Measured and Calculatedf(M-)* 1001

Sample 86bO2 86b03 86gp3 86gp5 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 .

LUU -5.24 - - - - - 4.60 2.30 -

-2.09 -1.59 -4.14 -4.32 -0.54 -3.98 -8.38 -3.30 -3.36

.MU 6.06 4.79 -0.61 -0.75 -4.51 6.53 5.75 3.11 2.86

M"U 0.00 0.10 0.00 0.10 0.00 -0.11 0.00 -0.11 0.00

IPu 0.67 -3.23 -12.41 -15.83 -24.25 -12.21 -11.32 -8.33 -9.14

'"Pu 0.99 -0.71 -1.97 -7.53 -9.49 -3.58 4.75 4.43 2.44

3"Pu 1.90 0.87 1.34 -1.94 -8.58 -2.38 -1.76 -0.86 -1.65

34'pu 0.00 -IA5 -5.68 -11.27 -18.35 -11.73 -12.17 -2.54 -4.63

'"Pu 7.48. 3.64 0.00 -4.74 -15.71 -6.62 -4.29 -2.81 4.39

Table 7-5. Sensitivity Analyses for Samn le 86bO2

Case Modeled Conditions Fuel Temperature Decrease of Boron Concentration Increase of
lOOK lOOppm

Calculated Calculated % Change In Calculated % Change In
Concentration, Concentration, Calculated Concentration, Calculated

g/MTU glMTU g/MTU

LUU * 2.53E2 2.53E2 0.00 2.53E2 0.00

"Su 2.34E4 2.34E4 0.00 2.34E4 0.00

w U 1.75E3 1.75E3 0.00 1.75E33 0.00

9.62E5 9.62E5 0.00 9.62E5 0.00

mpu 4.54EO 4.53E0 -0.22 4.60EO 1.32

2"Pu 3.05E3 3.02E3 -0.98 3.07E3 0.66

2"Pu 4.30E2 4.28E2 -0.47 4.33E2 0.70

"'Pu 1.09E2 1.08E2 -0.92 1.1OE2 0.92

U'PU 1.02E1 1.OIEI -0.98 1.03EI 0.98
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Table 7-6. Sensitivity Analyses for Sam le 87c07

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

gIMT _ g/MTU Concentrations g/MTU Concentrations

2JU 1.78E2 1.78E2 0.00 1.78E2 0.00

2"3U 7.63E3 7.57E3 -0.79 7.70E3 0.92

M4u 4.31E3 4.32E3 0.23 4.30E3 -0.23

2"U 9.43E5 9.43E5 0.00 9.43E5 0.00

'31Pu 1.54E2 1-53E2 -0.65 1.55E2 0.65

"Pu 5.19E3 5.12E3 -1.35 S.24E3 0.96

MPu 2.30E3 2.3E3G 0.00 2.31E3 0.43

24u I PU9.58E2 9.47E2 -1.15 9.67E2 0.94

242_PU 5.19E2 5.17E2 -0.39 5.19E2 0.00



Waste Package Development Design Analysis
Title: SAS2H Analysis of Radlochemical Assay Samples From Mlhama PWR Reactor
Document Identifier: BOOOOOOOO-01717-0200-00144 REV 00 Page 27 of 28

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 235U will
decrease with an increaselin bumup. However, the concentration of 5 U for sample 86g07.is lower
than the concentration for 86gO5, while the indicated burnup for 86g05 is greater than that for 86g07.
Therefore, it is believed that the reported bumup of sample 86g07 is lower than what would be
expected by examining the relative isotopic concentrations. The results from sample 86gO7 are not
used as an indication of the accuracy of the SAS2H modules ability to predict isotopic
concentrations.

The accuracy in which the SAS2HT 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 235U, and 241 PU. Percent differences from this
analysis are compared with results from Reference 5.5, in which similar calculations were performed
with a previous version of SCALE and the 27bumuplib cross section library. The concentrations
calculated in Reference 5.5 for the most part agree with the concentrations calculated in this analysis;
however, significant differences are seen for the plutonium isotopes. Since there are few differences
between the model in Reference 5.5 and the model contained within, it is determined that the
discrepancy between calculated concentrations for plutonium isotopes is caused by a change in the
cross section library.

An analysis of the sensitivity of isotopic concentrations in relation to the fuel temperature reveals
that for a 100 K decrease in the fuel temperature, most of the plutonium isotopic concentrations
decrease by around 1.35% or less. For the sample at relatively low burnup, 86bO2, the isotopes of
238PU, 239pU, 2 "4pu, 241Pu, and 242Pu decrease by 1% or less; and the remaining isotopes are unchanged.
For the sample at relatively high bumup, 87c07, the isotopes of 5U, ,23Pu, and 242Pu all decrease by
less than 1% or less, isotopes "9Pu and 241Pu decrease by little more than 1 %, '36U 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, 86bO2, the isotopes of " 8Pu, 29Pu, 20Pu, 24 Pu and 242pu
increase by around 1.32% or less, and the remaining isotopes are unchanged. For the sample at
relatively high bumup, 87c07, the isotopes of 235U, 23pu, 2"pu,'24Pu, and 241 Pu increase by less than
1%, the 2"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 will 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 thaf 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 1l 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: B0OOOG000-01717-0200-00144 REV 00 Page I-1 of 13

rmih86bO2.input
mms2h pamnsikipshipda
Mihbma-3, 86bO2 0.8S3 GWd/MTJ S6b02, June 97

: _ _ _ _ _ _ _ .... .......

* mixturs of fuel-pin-uniicol:

44group Isuicecell

uo2 I den=9.996 1 922
92234 0.0285 92235 3.20S 92236 0.0208 92238 96.742 cad

1a-83 1 01-20 922 end
kr45 1 0 1-20 922 end
y-89 1 0 1.20 922 end
sr-90 I 0 1-20922 end
zr-93 1 0 1.20922 end
zr-94 1 01.20 922 end
zr-95 1 0 1-20 922 end
nb-94 IO 1-20 922 end
mo-95 1 0 1.20 922 end
tc-99 1 0 1-20 922 end
ru-101 10 1.20922 end
ru-106 10 1-20 922 end
r%-103 101-20 922 end
rh-1O I 0 1-20 92 2 end
pd-l05 101.20922 ead
pd.108 1 0 1-20 922 end
ag-109 101 *20 922 end
sb-124 1 01-20 922 end
xe-131 1 0 1-20 922 end
xe-132 1 0 1-20 922 end
xe-135 I 0 1.20 922 end
ze-136 10120 922 end
cs-134 1 0 1-20 922 end
cs-13S 101-20922 end
cs-137 101-20922 end
ba-136 101-20922 end
la-139 10 1-20922 end
pr 141 10 1.20922 end
pr-l43 101.20922 end
ce-144 101-20922 end
nd-143 101-20922 end
nd-145 101 .20 922 end
nd-147 1 0 1-20 922 end
pm-147 101-20 922 end
pm-148 101-20922 end

mn-147 1 01.20922 end
sm-l49 1 01-20922 end
sm-150IS 01-20922 end
sm-SIS 101.20922 end
sm-152 1 01.20 922 end
eu-153 I 01.20922 end
cu-154 101-20922 end
cu-155 101-20 922 ead
gd-155 101-20 922 end

arbm-zirc4 656 5 000 0016 0.12 240000.10 26000 0.2050000 1.40
40000 98.18 2 1.0 600 end

h2o3den=0.7518 I 560tnd
arbm-bormod 0.75181 10 0 5 000 100 3 450.0e-6 560 end

4S0 ppm boron (wt) in moderator
............. .....................

cnd comp

f uel-pin ccO Seoey

squarepitch 1.4300 0.929 1 3 1.072 2 0.948 0 end

._. __... .. . .. . . . . . . .. . .

u ssembly and cyck panueters:

nipin/assmr204 fuelng&=820.74 ncyvles=1 nhbcyc-5
printkeve=5 ghtel=9 inplevcl42 a oul=5 tnd
3 0.6500 2 0.6935 3 0.8068S500 2.640U 3 2.6470
power.38.61 burn215 down-Il25 end

o 135.0 cr 5.9 man 0.33
fe 13.0 co 0.075 ni 9.9
rr221.0abO.71 sn3.6

end
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mih86bO3.input 30.6500 2 0.6935 3 0.8068 500 216408 3 2.6470
sns2b pmnn skipshipdam pwer-32.20 bwn=215 dov l 3 end

Miha-33, 1, 6.92 GWdlMIU. 86bO3. June 97

' mixtures otfuel-pin ceDl 0 135.0 cr5.9 nn 0.33
fe 13.0 co 0.075 ni 9.9
zr221.0nb0.71 sn3.6

4Apvup laniceceD
end

uo2 I den=9.996 1 922
92234 0.0235 92235 3.208 92236 0.0208 92238 96.742 end

kr-13 101.20 922 end
kr-B5 1 01-20 922 end
y-B9 10 1.20922 end
sr-90 1 0 1-20 922 end
zr.93 10 1-20 922 end
zr.94 1 0 1.20 922 end
zr.95 I 0 1-20 922 end
nb-94 1 01.20 922 end
mo-95 101-20922 end
tc-99 1 0 1-20 922 end
ru-101 101-20922 end
ru-106 101.20 922 end
rh.103 101.20922 end
rh-105 1 0 1.20 922 end
pd.l05 101-20922 end
pd.108 1 0 1.20 922 end
ag-.19 I 0 1-20 922 end
sb-124 101.20922 end
xe-13 10 1-20922 end
xe-132 1 0 1-20 922 end
xc.135 101-20 922 end
xe-136 101-20 922 end
cs.134 101-20922 end

-1I35 1 01.20922 end
cs.l37 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-144 101.20 922 end
nd.l43 10 1.20922 end
nd.145 1 0 1.20 922 end
nd- 147 1 0 1.20 922 end
pm-147 101.20922 end
pm-148 I 0 1.20 922 end
sm-147 I 0 1-20 922 end
sm-149 1 0 120 922 end
sm-150 IO 1-20 922 end
smn-151 OJ1-20922 end
sr-152 101-20 922 end
eu-l 53 1 0 1.20 922 end
eu-54 101 -20 922 end
cu.155 1 0 1-20922 end
gd.155 1 0 1-20 922 end

arbm-zirc4 6.56 5 O 0 0 8016 0.12 24000 0.10 26000 0.20 500001.40
40000 98.I8 2 1.0 634 end

h2o 3 dcn=0.6783 1 594 end
arbn-bormud 0.6788 1 1 0 0 5000 100 3 450.0e-6 594 end
end comp

squarepich IA30 0.929 1 3 1.072 2 0.948 0 end

npiassmn-204 fuelnghti-20.74 ncycles=l nlib/cyc=5
printdevel=5 1iShbez9 inplevel=2 numztotal=5 end
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mihB6gO3.input
wsw2h parn=sldpshipdzu
Miharna-3, 3.2129 GWd/MTU.S 9g03, June 97

mixtiues of fuc-p ncdl
44gup lmiceceU

uo2 I den=9.996 1 933
92234 0.0285 92235 3203 92236 0.0109 92238 9C.757 end

k.S3 1 01-20 922 end
kr-S5 1 0 1-20 922 end
y-89 10 1-20 922 end
sr-90 1 0 1.20 922 end
zr-93 10 1.20922 end
zr-94 101-20922 end
zr-95 1 0 1-20 922 end
nb-94 1 01.20 922 end
rno-95 1 0 1.20 922 end
te-99 101.20922 end
ru-101 1 0 1-20 922 end
ru-106 101-20 922 ead
rh-103 101-20 922 end
rb-105 101-20 922 end
pd-105 101-20922 end
pd-1OS 101-20 922 end
ag. 109 101-20 922 end
sb-124 1 0 1-.20 922 end
xe.131 1 0 1-20 922 end
xe.l32 1 0 1-20 922 end
xe-135 1 0 1-20 922 end
xe.136 I 0 1.20 922 end
cs-134 IO 1.20922 end
cs-135 101-20922 end
cs-l37 1 0 1-20 922 end
ba-136 101-20 922 end
la.]39 1 01-20922 end
pr-141 10 1-20922 end
pr.143 101-20922 end
ee-144 1 0 1.20 922 end
nd.143 101.20 922 end
nd.1451 0 1-20 922 end
nd-147 1 0 1-20 922 end
pm-147 101-20 922 end
pm. 148 101.20 922 end
sm.l47 101-20922 end
sm.l49 101-20922 end
sm-150 1 01.20 922 end
sm.ISI 101.20922 end
sm-152 1 01.20 922 end
eu-153 10 1.20922 end
eu-lS4 10 1-20 922 end
eu-155 101-20 922 end
gd.155 101.20922 end

atbm-zirc4 6.56 5 0 00 80160.12 240000.10 26000 0.2050000 1.40
40000 98.13 2 1.0 625 end

h2o 3 den=0.6995 1 585 end
arbm-bormod 0.6995 1 1 0 0 5000 100 3 450.0e-6 535 end
end comp

squampitch 1.430 0.929 1 3 1.072 2 0.948 0 end

npinhassm=204 fuelnght=820.74 ncycles-3 nlib/cyc=5
printlevels5 Iightel=9 inpkvel=2 numztotal=5 end

3 0.600 2 0.6935 3 0.8068 500 2.6408 3 2.6470

power31.95 bumn215.0 down.3SS end
power=44.10 bu,, 157.0 drwn=9.0 end
pow.44.10 burn=170.0 down=l325 end

o135.0 ca 5.9 rnn0.33
fe 13.0 co 0.075 ni 9.9
zr 221.0 ab 0.71 sn 3.6

end
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niih86gOS.input
ss2h parmnskipshipdata

Mihans-3. 2. 15.36 GWdIMTU. 86p05, June 97

'mnixtuns of fuel-pin-ceU
44goup laniceceU

uo2 I den-9.996 1 922
92234 0.02S5 92235 3.203 92236 0.0109 92238 96.757 end

1r-83 1 0 1-20922 end
kr-95 I 0 1-20 922 end
y-89 101-20 922 cnd
sr-90 101-20 922 end
zr-93 I 0 1.20922 end
zr-94 101-20922 cnd
z-95 101-20 922 end
nb-94 10 1-20 922 end
rnio95 I 0 1-20 922 end
tc-99 10 1-20 922 end
ru-IO11 0 1-20922 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-105 101-20922 end
pd-lOS 0o 1-20922 end
ag- l09 1 0 1-20 922 end
sb-124 101-20922 end
xc-131 1 0 1-20 922 end
xe-132 101-20922 end
xe-135 101-20922 end
xe-136 101-20922 end
cs-134 101-20922 end
cs-135 101-20 922 cnd
cs-137 10 1-20 922 end
ba-136 1 0 1.20 922 end
ba-139 1 0 1-20 922 end
pr-14 110 1.20 922 end
pr-143 1 01-20 922 end
ce-1U 10 1-20 922 end
nd-143 10120 922 end
nd-145 1 01-20 922 end
nd-147 101-20922 end
pm-147 10 1-20 922 end
pm-14S 10 1-20 922 end
sm-147 I 0 1-20 922 end
sm-149 I 01-20 922 end
sm-ISO 1 0 1-20 922 end
sm-151 101-20922 end

*sm-152 I 0 120 922 end
cu-153 1 0 1-20 922 end
eu-154 I 0 1-20922 end
cu-155 1 0 1-20 922 end
gd-155 1 01-20922 end

arbm-zirc4 6.56 5 00 0 016 0.12 24000 0.10 26000 0.20 50000 IA0
4000098.182 1.0 612 end

h2o 3 dkn.0.729S I 57 end
arbm-bormod 0.7298 1 1 0 0 5000 100 3 450.e-6 572 end
end cormp

squarepitch 1.430 0.929 1 3 1.072 2 0.948 0 end

npinuassm=204 fuelnght=820.74 ncycks.3 nrib/cyc-5
printlevel=S ightce9 inpleveld2 numziotal-5 end

3 0.6500 2 0.6935 3 0.06S 5C0 2.6408 3 2.6470

powet22.99 bu-215.0 down3S end
power3 1.37 burn= 157.0 down-9.0 end
power=31.S7 bum.170.Odown-1125 end

o 135.0 cr 5.9 mn 0.33
fe 13.0 co 0.075 nl 9.9
zr 221.0 nb 0.71 sn 3.6

end



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

niih86gO7.input
ms&s2h panTn.skipshipda
Mihams-3. 2.14.66 GCdWMTU 0gO7. June97

Wmnix=res of fuel-pin-ceD
44group lanicecell

uo2 I den=9.996 1 922
92234 0.0235 92235 3.203 92236 0.0109 92233 96.757 end

kr-3 1 0 1-20 922 end
kr-S5 101-20922 end
y-S9 1 01.20 922 end
sr-90 10 1-20 922 end
zr-93 101-20922 end
zr-94 I 01-20 922 end

r.95 10 1-20 922 end
nb-94 IO 1-20 922 end
mo-95 10 1-20 922 end
tc-99 10 1-20 922 end
ru-101 I0 1.20 922 end
ru-106 1 01.20 922 end
tb-103 101.20922 end
rb-105 101-20 922 end
pd-105 1 0 1.20 922 end
pd.108 10 1-20 922 end
mg-109 10 1-20 922 end
sb.124 1 0 1-20 922 end

_xe-131 101-20922 end
xe-132 1 0 1-20 922 end
se-135 10 1-20922 end
xe-136 101-20 9 2 2 end
cs.134 10 1-20 922 end
cst.35 101.20 922 end
cs.l37 1 0 1-20 922 end
ba-136 101-20 922 end
la-139 1 0 1.20 922 end
pr.141 10 1-20922 end
pr-143 1 0 1-20 922 end
ce-44 1 01-20922 end
nd-143 1 0 1-20 922 end
nd-14S 101-20922 end
nd-147 1 0 1-20 922 end
pm-147 I 0 1-20 922 end
pm-l48 1 01-20922 end
sm-l47 1 0 1.20 922 end
sm-149 101.20 922 end
sm-l 1I 0 1-20 922 end
sm-51I 0 1-20922 end
sm-152 I 0 1-20 922 end
eu-153 10 1*20 922 end
eu-154 101-20 922 end
eu-155 I 0 1-20 922 end
gd- 155 0 1-20 922 end

aubm-zitc4 656 5 0 0 0 3016 0.12 24000 0.10 26000 0.20 50000 1.40
4000098.182 1.0625 end

h2o3den=0.6995 I SiS end
abm-bormod 0.69951 2005000 00 3450.0e.6 585 ead
end cognp

squarnpitch 1.430 0.929 1 3 1.072 2 0.948 0 end

rpirdassm=204 fuelnght=820.74 ncycles=3 nlib/cyc=S
priintlvcl=5 lightel=9 inplevel=2 numztond=5 end

Page 1-5 of 13

3 0.6500 2 0.6935 3 0.3068 S00 2.6408 3 2.6470

powa-22.00 bw-a215.0 dow=388 end
poweu30.37 bwu 157.0 down=9.0 end
power=30.37 bwn- 170.0 down=1825 end

o 135.0 cr 5.9 rn 033
fe 13.0 co 0.075 ni 9.9
zr 221.0 nb 0.71 sn 3.6

end



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

mih87cO3.input
asas2h parm-skipehipdata
Mihuna-3. 5.29.5 Wd&MTU 87c03, June97

mixtures of fuel pin cell

44gToup laniccell

uo2 I den=9.996 1 922
92234 0.0295 92235 3.21 92236 0.0327 92238 96.727 end

kr-S3 101.20 922 end
kr-5 10 1-20 922 end
y49 1 0 1-20 922 end
sr-90 I 0 1-20 922 end
zr-93 I O 1-20 922 end
zr-94 1 01-20 922 end
zr-95 1 0 1-20 922 end
nb-94 10 1-20922 end
mo-95 10 1.20922 end
tc.99 10 1-20 922 end
ru-101 0 1-20 922 end
ru-106 101-20922 end
ru-103 1 0 1-20 922 end
rh-105 I 0 1-20 922 end
pd-105 10 1-20 922 end
pd-I08 IO 1-20 922 end
ag-109 101.20 922 end
sb-124 1 01-20 922 end
xe-131 10 1-20922 end
xe-132 1 0 1-20 922 end
ze-135 101-20 922 end
xe-136 101-20922 end
cs-l34 1 0 1-20922 end
cs-135 1 0 1-20 922 end
cs-l37 1 0 1.20 922 end
ba-136 1 0 1-20 922 end
Ia-139 1 01-20922 end
pr-141 101-20922 end
pr-I 43 011-20 922 end
c.-4 10 1.20 922 end
nd-143 I O 1.20 922 end
nd-145 101-20922 end
nd-147 1 0 1.20 922 end
pm-147 101.20922 end
pm-14S 101-20922 end
sm-147 1 0 1-20 922 end
sm-149 1 01-20 922 end
sm-I50 101.20922 end
sm-S1 I 0 1-20922 end
sm-152 101-20922 end
eu-153 10I1-20922 end
cu-154 101-20922 ced
eu .155 101-20922 end
gd-15 I10 1.20 922 end

xrbm-zirc4 6.56 5 0 0 0 S016 0.12 24000 0.10 26000 0.20 50000 1.40
400009S.12 1.0600 end

b2o3den=0.7S1S I 560end
sbm-bonnod 0.7518 I 1 005000 100 3450.Oe-6 560 end
end comp

squarepitch 1.430 0.929 1 3 1.072 2 0.948 0 end

Page 1-6 of 13

DPb*ss=204 fuelnght=S20.74 ncycks=S nlib/cyc=5
p;-ilevtlz5 Hshtel-9 inpkvel=2 riunzotal= end

3 0.600 2 0.6935 3 0.S068 S0 2.640 3 2.6470

po-24.61 bun=215.0 down=3S8 end
power=34.92 bwn= 157.0 down.9.0 end
power-34.92 burn-170.0 down=I76 end
po'er34.15 bun=352.0 downs0 end
pown-27.47 burn=28.00 down.llt25 end

o 135.0 cr5.9 mn0.33
fe 13.0 co 0.075 ni 9.9
zr22I.0nb0.7I sn3.6

end



Attachment I: 
B00000000-01717-0200-00144 

REV 00
Page 1-7 of 13

mihS7cO4.input
wus2h p*m-Pnskipeipdai

Mihwam-3. 6.322 GWdtMIU. S7c4O Jane97

%lixtres of fucl-pinaceU

44p-p b Da-1

uoZ I den=9.996 1 922

92234 0.0295 92235 3.21 922360.0327 92238 96.727 end

kri-3 1 0 1.20 922 cnd

lktE IC0 1-20 922 end

y-89 ID 1-20 922 end

sr-90 1 0 1.20 922 end

z,-93 101.20922 end

zr-94 1 0 1-20 922 nd

zr-95 10 1-20 922 cnd

nb-94 101.20 922 end

mo-95 1 0 1*20 922 end

tc-99 10 l-20 922 end

ru-lQI 1 01-20922 cnd

r-u D6101-20922 
end

rh-,103 101-20 922 end

h.lOS 101-20 922 end

pd-105 101.20 922 end

pd-10$ 10 1.20 922 end

ag-109 1 0 1.20922 end

sb-124 101-20 922 end

ac-l31 1 0 1-20 922 end

xe-1 32 101-20922 end

xe- 135 101.20922 end

xe-136 10 1-20 922 end

cs-134 10 1-20922 end

cs-l35 101-20 922 end

cs-137 10 1-20922 end

ba.136 101-20922 end

b.139 101-20 922 end

pr.141 1 0 1-20922 end

pr-143 1 0 1.20922 end

ce-l44 101-20922 end

nd-143 101-20922 end

nd-145 101-20 922 end

nd-147 10 1-20 922 end

prn-147 101-20 922 end

pm-14 101-20922 end

sn-147 10 1-20 922 end

sni.-149 1 01-20922 end

sm-150 1 01.20 922 end

sm-I51 101.20922 end

sm-152 101-20 922 end

eu-153 I01-20 922 end

eu-154 1 01.20922 end

cu-155 10 1.20922 end

ld.155 1 0 1.20 922 end

aubm-urc4 6.56 5 0 0 0 t016 0.12 24000 0.10 26000 0.20 5ODDO 1.40

40000 98.18 2 1.0 607 end

b2o 3 den40.7390 1 567 end

aitm-bqxmod 0.7390 11 0 05000100 3 450.Oc-6 567 end

end comp

squarepitch 1.430 0.929 1 3 1.072 2 0.948 0 end

npirlassmn*204 fuctnght=S20.74 
ncycks4S n1fbkyc=S

ptintlevel=5 lightel=9 inplvetl=2 nuimztoul=S end

3 0.600 2 0.6935 3 0.068 S00 2.6408 3 2.647D

powa 26.87 bun2tSO dovw=3S8 end

power-3t.12 bun= 157.0 down=9.0 end

power-39.12 burnzI70.0 down.176 end

pomwr'37.2S buamn=35Z.0 down=O cod

Powesf30.35 buww29.00 downS2I t cnd

o 13S.0 cr 5.9 rnn 0.33

. fe 13.0 co 0.075 ni 9.9

zr 221.0 nb 0.71 sa 3.6

end



Attachment 1: BOOO00 -0 171740200-00144 REV 00

mih87cO7.input
-sas2b par-npshipdu
Mi1aus-3. 7.33.7 GWdfITU M 7cO7 June 97

'mixnwres of fuel-pin-cell
44gvup laziecell

w02 I den9.996 1 922

92234 0.0295 92235 321 92236 0.0327 92238 96.727 end

kr-S3 1 0 3-20 922 end

kb-85 I 0 1-20 922 end

y4l9 1 01.20 922 end

src90 I O 1-20 922 end

zr-93 1 0 1-20 922 end

zr-94 0 1-20 922 end

ur-9S I 0 1.20 922 cad

nb-94 10 1-20 922 end

rno-95 I 01-20 922 end

ic-99 1 0 1-20 922 end

NT-10l 101-20922 end

Nr106 101-20 
9 22 end

rb-103 101-20922 end

ib-105 10 1.20922 end

pd-tD5 I 0 1-20 922 end

pd-lD 20 1-20922 end

*g-109 101-20922 end

sb-124 1 01-20922 end

xe-131 101-20922 end

xc-132 10 1-20922 end

xe.l35 101-20 922 end

xe-136 10 1-20922 end

cs-134 10 1.20922 end

cs-l 35 1 0 1-20 922 end

cs-137 1 0 1.20 922 end

ba- 136 1 01-20 922 end

la-139 1 0 1-20922 end

pr-141 10 1-20922 end

pr-143 1 0 1.20 922 end

ce-l44 101-20 922 end

nd-143 1 0 1-20 922 end

nd-145 I Q 1.20 922 end

nd-147 10 1.20 922 end

pm-147 10 1-20 922 end

pm-l4S 0 11-20922 end

sm-147 1 0 1-20 922 end

sm- 49 1 a 1-20 922 end
sm-150101-20922 end

sm-ISI I 01-20922 end

sm-152 101-20 922 end

cu-153 1 0 1-20922 end

eu- I4 101.20922 end

eu-l55 10 120 922 end

gd-155 I 1-20 922 end

arbm-zitc4 6.56 5 0 001016 0.12 24000 0.10 26000 0.20 SOO 1.40

40000 9S.18 2 1.0 601 end

h2a 3 densO.7S10 1 56t ecd

arbrnonod 0.75101 10 0 S00 100 3 450.0e-6 561 end

end comp

squaepitch 1.430 0.929 1 3 1.072 2 0.9480 end

npin/assm=204 fuelnght=S20.74 ncycles= ni~bcyc=S

ptintlevel=S lightel=9 inpkvcel=2 umztoW=S end

Page 1-8 of 13

3 0.6500 2 0.6935 3 0.06S 500 2.640S 3 2.6470

power=2S.13 bwn 215.0 down-3SS end

powerw39.91 bwunx57.0 damW9.0 end

pow0cn39.91 bumm:170.0downc176 end

power.32.99 bun=352.0 domw=O end

po*31.77 bumn28.00 doa1 825 end

a 13.0 cr S.9 tmn 0.33

fe 13.0 co 0.075 ai 9.9

v 221.0 nb 0.7[ sn 3.6

end



Attachment I: BOOOOOOOO-01717-0200-00144 REV 00 Page I-9 of 13.

mnih87cO8.input
wsas2h panxskipshipdau
Mihzma-3. 8.34.2 GWdl7~U. S7cOJ. Junc97

Wnixtwu of fucl-pin-cc
44gryup latniccl

uo2 I d-en=9.996 1 922
92234 0.0295 92235 3.21 92236 0.0327 92238 96.727 end

kr43 1 0 1-20 922 end
kr-S5 1 01-20 922 end
y-89 I 0 1.20 922 end.
sr-90 101-20 922 end
zz.93 1 0 1-20 922 end
zr.94 1 01.20 922 end
zr.95 I 0 1-20922 end
nb-94 101.20 922 end
mo-9S 1 0 1-20 922 end
tc-99 101-20922 end
ru.101 IO 1.20 922 end
ru-106 101.20 922 end
rh.103 1012*20 922 end
rb-10 0 1-20 922 end
pd.lDS 101-20 922 end
pd-108 101-20 922 end
ag19 I 021-20922 cnd
sb-124 1 0 1-20 922 end
xe.131 10 i-20922 end
xc-132 101-20 922 end
xc.135 I 0 1-20 922 end
xe.l36 101-2 0 9 2 2 end
cs.134 20 1-20922 end
cs-135 101.20 9 22 end
cs-137 1 0 1-20 922 end
ba.136 1 01.20 922 end
la-139 1 0 1-20922 end
pr-41 10 1-20 922 end
pr-143 101-20 922 end
ce-144 101-20 922 end
nd-143 I 01-20 922 end
nd-145 101-20922 end
nd-147 101*20 922 end
pm-l47 101-20 922 end
pm-148 101.20922 end
sm.147 10 1.20922 cnd
sm-l49 4 01-20 922 end
sm-l 50 1 0 1.20 922 end
sm-151I 0 1.20922 end
sm-152 101-20922 end
cu-l53 101.20 922 end
cu-154 101-20922 end
cu-155 1 01-20 922 end
gd.155 101-20922 end

arbm-zirc4 6.56 5 0 008016 0.12 24000 0.10 26000 0.20 50000 1.40
4000098.182 1.0626 end

h2o 3 den=0.6984 I 586 end
artbm-borrnod 0.6984 1 10 0 5000100 3 450.Oe-6 586 cad
end comp

3 0.6500 2 0.6935 3 0.8068 500 2.6408 3 2.6470

powea.28.65 burn2 I5.0 down.38g end
power-40.62 burn-157.0 down=9.0 end
poyerA0.62 bum=170.0 down-176 cnd
powem39.72 bum-352.O down0 end
pwwer-31.85 bun-23.00 dowlg825 cnd

o 3S.0 r 5.9 mn 0.33
fe 13.0 co 0.075 ni 9.9
zr221.0no0.71 sn3.6

squarepitcb .430 0.929 1 3 1.072 2 0.948 0 end

npinhassm=204 futlnght=820.74 ncyclcs=5 nlib/cyc5
printkvcl=5 lightel=9 inplcvcl=2 numnzoWl=5 end



Attachment I: BOOOOOOO-01717-0200-00144 REV 00 Page 1-10 of 13

mih86bO21ess I OOdeg.input
=ss2h paxrmskipshipdam
Miama-3. 86bO2 0. 83 GWd/MTJ. SbO2. June 97

..... ........... .. _ .. .. .

mixtures of iiel-pin-unitceD:

44group Wdccce

uo2 I den=9.996 1 822
92234 0.0285 92235 3.208 92236 0.0208 92238 96.742 end

kr43 101-20 S22 end
kr4S 101-20 22 end
y-S9 I 0 1-20 822 end
sr-90 101-20822 end
zr-93 I 01-20 822 end
z-94 I 0 1-20 822 end
zr-95 101-20 822 end
nb-94 I 01-20 822 end
mo-95 1 0 1.20 822 end
tc-99 101.20 822 end
ru-IO11 01.20S22 end
ru-106 1 01-20 822 end
rh-103 1 01-2022 end
rh-105 1 01-20 822 end
pd-105 101.20 S22 end
pd-108 I 0 1-20 822 end
ag-109 10 1-20 S22 end
sb-124 1 0 1-20 822 end
xe-131 1 0 1-20 822 end
xe-132 101-20 822 end
xe-135 I 0 1-20 822 end
xe-136 1 0 1-20 822 end
cs-134 101.20 S22 end
cs-135 101-20 822 end
cs-137 1 0 1-20 822 end
ba-136 1 0 1-20 822 end
Ia.139 1 01-20 B22 end
pr-l41 I 0 120S22 end
pr-143 I 0 1-20 822 end
ce-144 101 -20 S22 end
nd-143 101-20 S22 end
nd-145 101-20 822 end
nd- 1 47 101-20 S22 end
pm-147 1 0 1-20 822 end
pm-148 I 0 1-20 322 end
sm-147 I 0 1-20 822 end
sm-149 I 0 1-20 822 end
sm-150 I 01-20 822 end
sm-151 I01-20822 end
sm-152 1 01-20 822 end
eu-153 101.20 822 end
eu-154 10 1-20 S22 end
eu-155 1 0 1-20 822 end
gd-155 10 1-20 822 end

azbm-zfirc4 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

h2o3dcn=0.7518 I S60end
atbm-bormod 0.751 I 180 0 5000 100 3 450.0e-6 560 end

450 ppm boron (wt) in moderator
.................................

*end comp

* fiel-pin-cll geomcny.

squarepicb 1.4300 0.929 13 1.072 2 0.948 0 end

S.
... ..... ._ .. ._ .. ._ .. ._ .. .

* assembly and cycle pammelers:

npLaassm-20 4 fuenht=820.74 ncycks=l naWcyc-=5
printIevet=5 SghteL9 inplkvel=2 numzmoul'5 end
3 0.6500 2 0.6935 3 0.8068 500 2.6408 3 2.6470
power=3S.61 burns215 down- I25 end

o 135.0 cr5.9 mn 0.33
fe 13.0 co 0.075 ni 9.9
zr 221.0 nb 0.71 sn 3.6

ead



Attachment 1: BOOOOOOOO-01717-0200-00144 REV 00 Page l- II of 13

* nmih86b02plus I OOboron.input
=ss2h pam=skipshipdata
Miham-3. S6bO2 O.3.3 GWd/MTU. SbO2, Junc97

:_......................... ,.

mixtures of fuel-pin-unitcel:

44troup laticecell

uo2 I den=9.996 1 922
92234 0.0285 92235 3.208 92236 0.0208 92233 96.742 end

kr-83 10 1.20 922 end
kr-t5 101-20922 end
y-S9 101-20922 end
sr.90 10 1-20 922 end
ur-93 1 0 1-20 922 end
ur.94 101.20 922 end
zr-95 10 1.20 922 end
nb-94 IO 1-20 922 end
mo-95 1 0 1.20 922 end
tc-99 1 0 1-20 922 end
u-101O 101-20922 end

su-106 101-20922 end
sh.103 101-20922 end
rtb-105 101-20 922 end
pd-105 101-20 922 end
pd.108 1 0 1-20 922 end
xg-109 101-20 922 end
sb-124 101.20 922 end
xc-131 1 01-20 922 end
xe-132 101.20922 end
xe-135 101.20 922 end
xc-136 1 0 1-20 922 end
cs-134 101-20922 end
cs-13S 101-20922 end
es l37 101.20922 end
br1 36 101.20922 end
b- 139 101-20922 end
pr.141 101-20922 end
pr.143 101.20 922 end
cc-144 1 01-20 922 end
nd-143 1 0 1.20 922 end
nd-145 10 1-20 922 end
nd-147 10 1-20922 end
pm-!47 1 0 1.20 922 end
pm-i48 101 20 922 cnd
sm.147 I 0 1-20 922 end
smU149 I 0 1-20 922 end
sm-ISO I 01-20 922 end
sm l51 tO 1.20922 end
sm-152 I 01-20 922 end
eu.153 I 01-20922 end
cu 154 10 1-20922 end
cu-155 1 0 1.20 922 end
gd.155 101-20922 end

arbm-zirc4 6.56 5 0 0 0 8016 0.12 24000 0.10 26000 0.20 500001.40
4000 9.18 2 1.0 600 end

h2o3den=0.7518 I 560end
abm-bormod 0.75 IS I I 0 030 100 3 550.Oc-6 560 end

450 ppm boron (wt) in moderator
............ ......................

end comnp

* fuel pin-ceD genomnry

squarepitch 1.4300 0.929 1 3 1.072 2 0.94S 0 end

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

assembly and cycle parancters:

spintassm=204 fueInght=S20.74 ncycles=I nlb'cyc=S
pdintdevelaS Ighzel=9 inplcvel=2 numztoz15 end
3 0.600 2 0.6935 3 30.06t 500 2.6408 3 2.6470
poweru38.61 burn-215 down-=1t2S cnd

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

end



Attachment I: BOOOOODoD-01717-0200-00141 REV 00 Page I-12 of 13

mih87cO7less lOOdeg.input
sas2h pannskipshipdal*

Mihama-3. 7,33.7 GWdlJMTU, S7c7. JUne 97

'bixtwes of fuel-pin-ceu
44group IazceceM

uo2 I den=9.996 1 822
92234 0.0295 92235 3.21 92236 0.0327 9223S 96.727 end

kr-3 101-20322 end
kr-S5 101-20 822 end
y49 101.20 822 end
sr-90 1 01-20 822 end
zr-93 101-20 822 end
zr-94 101-20S22 end
zr-95 1 01-20 822 end
nb-94 101*20 822 end
mo-95 10.20 822 end
tc-99 I 0 1-20 822 end

hu-101 101-20 22 end
ru-106 I 0 1-20 822 end
rh.103101 -20 S22 end
rh.105 1 01.20 S22 end
pd-lOS I 0 1-20 822 end
pd-lOS 10-20 822 end
*g-109 1 0 1-20 822 end
sb-124 101-20822 end
xe-131 10 1-20822 end
xe-132 20 1.20 822 end
xe-135 1 0 1-20 822 end
xe-136 01-20 822 end
cs-134 101-20 S22 end
cs.135101-20822 end
cs-137 1 0 1-20 822 ead
ba-136 1 0 1-20 S22 end
la-139 1 0 1-20 822 end
pr-141 10 1-20822 end
pr-143 1 0 1-20 822 end
ce-144 1 0 1-20 S22 end
nd-143 1 0 1-20 S22 end
nd-145 1 01-20 822 end
nd-147 101-20 S22 end
prn-147 I 0 1-20 822 end
pmn-14S I 0 1-20 822 end
sm-147 1 01-20 S22 end
sm-149 101-20S22 end
sm-150 1 0 1-20 22 end
srn-l51 10 1-20 822 end
sm-S2 101-20 822 end
eu-153 I 01-20 822 end
eu-154 101-20 822 end
cu-l55 10 1-20 822 end
gd-155 2021-20 822 end

aubn-zirc4 6.56 S 0 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40
40000 98.28 2 1.0 601 end

h2o3 den=0.7510 1 561 end
arbm-bortnod 0.75101 10 0500 01003450.Oc-6 561 end
end comp

squarepitch 1.430 0.929 1 3 1.072 2 0.948 0 end

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

3 0.6500 2 0.6935 3 0.8068 500 2.6408 3 2.6470

power-28.13 burn-215.0 down=38S end
power°39.91 bumr157.0 down9.0 end
powcri39.91 burn.l70.0 dowvn=176 end
powem38.99 bun=352.0 down-O end
powcr.31.77 bun.28.00 down.I t25 end

o 135.0 r 5.9 mn 0.33
fe 13.0 co 0.075 ni 9.9
zr221.0 nb 0.71 n 3.6

end



Attachment I: BOOOOOOOO01717-0200-00144 REV 00 Page I-13 of 13

mih87c07plus l00boron.input
=ss2h pann-skipshipdaz
Mihama-3. 7. 33.7 GWd/MlU. S7c07 June 97

mnixtures of fuel-pin-ceD
44group Uicccell

uo2 I den=9.996 1 922
92234 0.0295 92235 3.21 92236 0.0327 92238 96.727 end

kr-83 1 01-20 922 end
kr-SS 101 *20 922 end
y.89 1 0 1.20922 end
st-90 10 1-20 922 end
v-93 1 0 1-20 922 end
zr-94 1 0 1-20 922 end
zr-95 1 01-20 922 end
nb-94 I 0 1-20922 end
mo-95 101.20922 end
tc-99 1 0 1-20 922 end
nu-101 101.20922 end
ru-106 1 0 1.20 922 end
tb-103 1 0 1-20 922 end

rh-10S 101-20 922 end
pd-lOS I 0 1-20 922 end
pd-lO. 20 1-20 922 end
ag-109 101-20 922 end
sb-l24 10 1-20922 end
xe-131 101.20922 end
xe-132 101-20 922 end
xe:l35 101-20 922 end
xc-136 1 0 1-20 922 end
cs-134 1 0 1-20 922 end
cs-135 10 1-20 922 end
cs-137 101-20922 end
ba-136 10 1.20 922 end
la-l39 1 0 1-20 922 end
pr-141 10 1.20922 end
pr.143 1 01-20 922 end
ce-144 1 0 1-20 922 end
nd-143 10 1-20 922 end
nd-145 1 0 1-20 922 end
nd-147 I 0 1-20922 end
pm-147 101.20922 end
pxn-148 I 01.20 922 end
sm-147 1 0 1.20 922 end
sm-149 1 0 1.20 922 end
sm-150 10 1.20 922 end
sm-151 20 1-20922 end
sm-152 101.20922 end
eu-153 10 1-20922.end
eu-154 101-20922 end
eu-155 101-20922 end
gd- 1 55 1 0 1-20 922 end

rbm-zirc4 6.56 5 0 00 8016 0.12 24000 0.10 26000 0.20 50000 1.40
4000098.182 1.0601 end

h2o 3 den=0.7510 I S61 end
arbm-bormod 0.7510 1 005000 10035SO.Oe-6 561 end
end comp

squarepitch 1.430 0.929 1 3 1.072 2 0.948 0 end

npin/assmrz24 fuelnght=820.74 ncyclcs=5 nlilcyc=5
pnnflevel=S ligihel.9 inpkve1.2 numzotal=5 end

3 0.6OO 2 0.6935 3 0.8068 500 2.6408 3 2.6470

powen29.13 burn-215.0 down-3SS end
power=39.91 burnz 157.0 down-9.0 end
powu=39.9I bumn 170.0 downu 176 end
power=38.99 bwnz352.0 downutO end
power-31.77 burn-28.00 downal 825 end

o135.0 cr5.9 nn0.33
fe 13.0 co 0.075 ni 9.9
Zt 221.0 nb 0.71 sn 3.6

end
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mih86bO2.sum
0. "..a ....... e**** ................... -

* XSJZ. 1 ulletin 3oaz

* Wlcom to CALZ-4.3.

.......... .... ......... .. of ................ .. *.............................**

I prImary module access and Imput record I scale driver - 9S/03129 - 09:05;37
- module mea2h 11i be called

Wihaa-3, 1b2 e. 1.7 id/WU. 1b02 June 97

mixtureu or fuel-pln-unLteell,

4eTroup lattic eell

uo2 I den.5 5S 1 122
92234 o.02iS 9'2'2 3.201 92236 0.020 92221 96.142 and

kr-l3 1 0 1-20 922 end
kr-6S 1 0 1-20 922 end
y-89 1 0 1-20 922 end
.r-go 1 1-20 922 end
sr-93 1 0 1-20 922 end
sr-It 1 2 1-20 922 end
Sr-5 1 0 1-20 122 end
nb-74 I 01-20 922 nd

o-gS 1 0 1-20 922 end
tc-Il 1 0 1-20 922 nd
rW-l0l 1 0 1-20 922 end
sU-lOS 1 0 1-20 122 and
rb-l0e1 0 1-20 922 end
rb-lOS 1 0 1-20 122 end
pd-105 1 0 1-20 922 end
pd-lOi 1 0 1-20 922 and
ag-10 1 0 1-20 922 end
ab-124 1 0 1-20 922 end
xe-1l1 2 0 1-20 922 nd
xe.132 1 0 1-20 922 end
xe-XiS 1 0 1-20 922 end

e-13, 1 0 1-20 922 end
CS-12t 1 0 1-20 922 end
cS-1iS 1 0 1-20 922 end
cS-137 1 0 1-20 922 and
ba-11 0 1-20 522 end
la-129 1 0 1-20 922 end
pr-2il 1 0 1-20 922 end
pr-lUl I 0 1-20 522 end
ca-iI 1 0 1-20 522 and
nd-143 I 1-20 922 end
nd-145 1 0 1-20 922 end
nd-147 1 0 1-20 522 end
w-147 1 0 1-20 922 nd
pm-148 1 0 1-20 122 end
an-147 1 0 1-20 922 end
a* i9t 1 0 1-20 922 end
a-15 1 0 1-20 122 end
s-o151 1 0 1-20 122 end
a.-152 1 0 1-20 122 and
u-1SI 1 0 1-20 922 end

*u-l54 1 0 1-20 122 end
*u-155 1 0 1-20 922 end
ed-155 1 0 1-20 122 end

arbm-sztrcd 6.5 5 0 0 0 301t 0.12 24000 0.10 2t000 0.20 50000 1.40
40000 18.13 2 1.0 600 end

h2o 3 den-0.7518 1 550 end
trt.-bormod 0.7518 1 1 0 0 5000 100 3 450.0--6 S50 end

45 p0 boron (wt) in moderator

end coup

fuel-pin-cell qeonetry;

equarepitcb 1.4300 0.125 1 3 1.072 2 0.148 0 end

asembly and cycle parametera:

npin/aemw204 tuelnght-820.74 ncycl@eal nllb/eyc-5
printlevel-S lightel-9 Inplevel-2 numtotal.5 end
3 0.3300 2 0.3925 3 0.3051 500 2.5408 3 2.6470
poer-3t.61 burn-215 down-1125 end

o 123.0 cr 5. an 0.23
te 13.0 co 0.075 nl I.I
ar 221.0 nb 0.71 an 3.5

sSSSSSaSSa baaas&a&&& *eeeesaaa 22222222222 hb eh
Tsaa 5sase sa^aaasaaaaa4 2s28aasAs8s6 2222222222222 hh hh
as ca as as aa sR 22 22 hh hh
sa aa *O 55 22 hh hb
*o as ea na 22 hh hb
205SS 388188 &ASSSftbaMOOO 5533dSES153 22 bhhhlhhahhhbb
eSSASS8T05 Tsa^a^aa^SS eS098ssTa 22 hahhh

55 IA LA ii 22 hh hh
os a. aa oS 22 hh hh

35 85 58 aa 55 53 22 hhb hh
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sasesasassasa as * 5 gssse 2222222222222 M Is
55555855555 58 as s5355555555 2~~~~~~~2222222232222 111 313

turn an iiiiii CccCccCcCcCC 311 1k 000000000000
mm i 111iliti see cCee ILK 1 00 0000000

=RUM lv it 'ccc 1k his Go Do
gm lv Svin I cc his hh 00 Do
ani nn Win i cc Wkjijkhhhkk go 00
ru 1W liin cc bkhhhhihhhkjhhh 00 0Q
fi Win na ii hCChhhhhh 00 cc
Oni winSin lI II cc hh Oh 00 cc
lv tuu SO II CC C hO Ok 0c co
mru MMi iiiiiii cee cc~ bh Ihi Do cco00o
lv 11MIM iiiiiii cc~CcCc~cccc Ish Ih 06ocooooooooo

00300000O *88811881 / 000000000 8SIIISIISIII

co§000 :I~aIS: ,/ cooN 0 f co ::iamaa
co 00 so so /1 co 00 as as
00 00 II II 00 0 I a
'I0 00 afiiIII II 0 0 811818
Co co aa11aaeaua8, DI 0 c0 88sessasashs

00 c ii a i 0 co s a
00 'I0 II II I00. "I' NI I

00 00 ii as // ~~~ ~~~~~~~~00 0000 IS maon
0000000 IIIIIIS8I8S II ~~~~~~~~0000000 IIeSiSII

11 333332333222 22223222222 11111
11 33323333233233 22222222222222 9999911111111

1111 32 33 Sig 22 22 11. 99
It 33 a:22 91 99

11 ~~~ ~~~~~~33 u1 2 1
11 2~~~~~~ ~~33 22 1111

i133et 22 11
11 233 a 22 11
it 2 3 22 :a 2

1112 3333322333 222222222 2 11111
112111111 3133332233323 2222222222222 1919911111151

0 assas cececceecce 014ALaSas4sa4
XIA1s8ssss11sB CeCCeCeCCeCe aasseaa

as sa ~~~~cc cc . a
as CC * 5
as CC5* 5
ussuessamaee C. asaaaaasaaasass
sessasss~ssm: cc ORM4114414141aasa

35CC as 5
551 CC a8
a8 5 cc cc as 5&

5555151121181i2 CcCCCCcccccCC 5* a&
assamos85es CCcCcCccccC 55 as
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11

211

11211221

11~~~1111111

11~~~~~~~1

11~~~~~~~1
11~~~~~~~1

I, 1~~~9

ii 11111111111

332333333333
3333333333332

:: 33 32
32

IS: 33
333
333

sit: 32

t: 33 33
33333333233233
33333333333

11 41e..seeleeeeee
21 e...e008eseoe

11 0

11 555*5100

11 S
11 5

2211121111111 ..... seeeeseet
11111113112111 0*0eaeseeeee

77177777777777
777777777777
77 77

77
7.7

77
77
77
77

77
77
'77

it
III

21111
11
it
11
11
21
11
11

112111111
21111111

........ ........ ......... 4......a..............

programi verificaticn information

code system: scale vesrion: 4.3

VrOgraM: 55*2

creatiotn dates 03/07/17

library: /*pt/aieut/&cslI*.3/bin

this Is nott a scale Ccnfigurationl ecntrolled cod.

jobnmm: nIchol

date of execution: 08/08/17

time of uexecutioau: 13:21:211

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

0*

0.

0 anuclLd coneentraticuis. r
ba&sis sinagle reactor asseobwly

initial 13.18 dt
0 15 1 23T OS 1.3 Z0

total 3.1O3.Ds ]A.1O2 "
o nuclid. concentrations. gramsi

basis -s Ingle reactor assembly
Initial 12-lI d

Si ls3 2 I 1l.02 2.I1 2.01# 2
U235 3.213.04 3.21! 04
iu231 2.0IX.012 2: 7.0I3.02
1.2 3 1 .17 3. O S .6 7 Z I

total 1.003.00 2.OOZ.05
0 ~~~~~~~~~~basis
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initial
Initial

initial 304.2 d
a 34 1.333*03 1.353.03

Initial 304.2 d
9o 15 2.644-00 3.731.00

total 3.903-05 3.903.05

Initial 304.2 d
u233 3.061-04 3.243-04
i234 2.533*02 2.513-02
u23s 2jaz.04 2.341*04
u236 1.751.03 1.753303
u233 9.423.05 9*62Z.05

vp
2
3

7
5.933.01 4.373-01

pus23 1.973-03 1. 44-05
vu

2 3
1 4.47*00 4*43-.00

PD.23 4.473-00 4*.4(-00
pu239 2.173*03 3.033-03
pu240 4.302-02 4.301-02
vu241 1.391*02 1.333*02

u24I2 1.023-01 1.022-01
d4,U1 1.04300 4.513*00

a&242a 1233-02 1.243-02
m243 4.163-01 4.191-01

total 9.913.05 9 913-05

608.3 d
1.3.9-05

401.3 d
3.433-00
2 .903-05

2 .343.04
1.753303
9.621-05

.373-01
1.353-05
4.453-00
4.453*00
3. 053.03
4 .30.-02
1.203-02
1.023.01
1.133-01
1.243-02
4.193-01
5.913.e0

d 21.5 d 3237d 2.0 d
d 21.5 a 32.3 d 43.0<

suclido OfCoantrmti l g .ram
basis Usiglol reactor ass bly

912.5 d 1214.7 a 1520.3 d 1025.0 4
1.353-0 1.353105 1.353-05 1.3S3*03

nuelldo toaentrationa. gram
basio -single ractor *.ebly

912.5 d 1216.7 d 1520.3 d 1025.0 4
3.903*00 3.90s300 3.903-00 3.903-00
3.903.05 3.903*0s 3.903-05 3.903*05

umclida concentrations gramo
basil -aingle reactor asasubly

912.t d 1214.7 d 1320 .4 d 123.0 d
.623-04 * 8.11-04 9.001-04 9.193-04

2.533.02 2.53Z*02 2.533*02 2.533*02
2.34.04 2.343s04 2343.-04 2.343*04
1.753*03 1.753*03 1.133e03 1.73E*03
9.623 *03 92. 039-0 9.42305 9.*23*0S
,.373*01 4.383301 4.381301 6.380301
1.103-0S 9.05s-06 7.411-06 6.08Z-04
4.633.00 4.603*00 4.573*00 4543.00
4.633*00 4.403-00 4.573*-00 4.54300
3.051*03 3.053*03 3.03.-03 3.053*03
4.303*02 4.303*02 4.30*-02 4.303*02
1.232*02 1.188-02 1.143-02 1.091*02
1.024.01 1.023*01 1.02e.01 1.023*01'
1433..01 2.163*01 2.43e.01 3.073*01
1.233-02 1.233-02 1.223-02 1.223-02
4.193-01 4.193-01 4.193-01 4.193-01
9.913*03 5.913*05 9.913*03 9.913*05

elmat concentrations, gram
nUclide concentrations grams
basil *singla reactor assbly

912.5 d 1216.7 d 1520.3 d 1325.0 d
2.11.-02 2.1n8-02 2.113-02 2.183*02

nclida concentrations, gram
basis -single reactor asambly

912.5 d 1216.7 d 1520.8 d 1125.0 4
2.243*02 2.243*02 2.243*02 2.243-02
1.93*-02 1.953*02 1.953-02 1.953-02
1.331*02 1.333*02 1.333*02 1.333*02
1.0e3-01 1.063.01 1.063*01 1.064.01

nuclide concentrations, gram
basis -single reactor asse ly

912.5 d 1216.7 d 1520.3 d 1323.0 d
2.323*02 2.821*02 2.121*02 2.323*02
1.993-02 1.993*02 1,993.02 1.993*02
5.483-01 *.493*01 7.303-01 7.9(3.01
3.133*00 3.133*00 3.133-00 3.131+00
6.433*01 (.431.01 4.432-01 6.431*01
*.43-00 8.403*00 4.343-00 8.293*00
1.733-01 2.271-01 2.803-01 3.343-01
3.333*01 3.333*01 3.333-01 3.331*01

nuclide concentrations. grams
basis *single reactor asmbly

912.5 d *121f.7 d 15203 fd 18f25.0 d
1.533*01 1. 55301 1. 55.01 .55*01
2.533-01 3.133-01 3.733-01 4.253-01
8.623*03 8.623*03 1.423-03 1.621*03

43.0 d
43.0 d

initial 304.2 d 403.3 d
No 95 9.323*01 2.113-02 2.183*02

initial 304.2 d 403.3 d
tc 99 2.203-02 2.243-02 2.243*02
rulOl 1.953-02 1.933*02 1 93..02
shlO7 9.473*01 1.333'02 1.333102
agl°l 1.053-01 1.063*01 1.063-01

initial 304.2 d 403.3 d
ndl43 2.523-02 2.823-02 2.123*02
ndl4s 1.993+02 1.993*02 1.099302
m147 9.783*00 2. 44301 4.213*01

sm149 1.96Z*00 3.131*00 3.133-00
am50 6.433*01 4.433*01 6.43 *-01
s151 8.383-00 3.531-00 8.513-00

gull 8.513-03 *.3 3-02 1.181-01
IM152 3.331*01 3.3 3-01 3.333*01

initial 304.2 d 601.3 d
eu153 1.523*01 1.553-01 1.533*01
gdiSs 4.733-03 9.803-02 1.803-01

total 8.423*03 8.623*03 8.*23*03
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mihB6bO3.sum
............. ...... f... ...... .

* S~L .
5
ulletin sod

* W~~Ile 10 3-&L3-6..~ ~~~!T ... ..

*.....C.******C*@***eeX*.**^*.* §* *.* ***s*.* ***CC*@*.
primary wduls aeess and input record I meal drivr - 93/03/29 0°'06s"7 I

- eG.je Vasdh wvi be called
xLhaia.b . 1. *.52 ewd1rn, 86bM. June 97

wixture of feel pin-call

44oroup lattie ell

.io2 1 6*n.9.99
6

1 922
32234 0.0283 52235 3.208 32221 0.0201 92238 3.742 ead

3r-C1 1 0 1.20 922 and
lr-SS 1 0 I -20 922 and
y-U9 1 0 1-20 022 nd
mr-3 0

1 0 1-20 322 *rd
zr-JI 1 0 1.20 922 and
,- 3 1 0 1-20 22 wd

sr-IS 1 0 1-20 i22 ed
nb-34 1 0 1-20 922 and
mo-IS 1 0 1-20 1322 d
te-9 1 0 1-20 322 end
ru-101 1 0 1-20 922 end
ru-106 1 0 1-20 922 end
rb:-l00 1 0 1-20 922 end
rh-105 1 0 1-20 922 end
pd-1S 1 0 1.20 322 end
pd-lOC 1 0 1.20 922 end
ag-ll 1 0 1-20 122 end

b-124 1 0 1-20 922 Ad
me-lu 1 0 1.20 322 ed
xe-132 0 1-20 322 and
xe-I

2 3
1 0 1-20 922 nd

ae-123
6

1 0 1-20 922 nd
es-

1 3 4
0 1-20 922 and

cs-125 1 0 1-20 922 od
cs-137 2 0 1-20 922 end
ba-136 1 0 1-20 922 end
la-123 1 0 1-20 322 end
pr-l41 0 1-20 322 ind
pr-243 1 0 1-20 122 ed
co-144 1 0 1-20 322 end
nd-143 I 0 1-20 322 end
nd-uS 1 0 1.20 322 end
nd-147 1 0 1-20 322 nd
pc-I4? 1 0 1-20 122 end
pm-I4 1 0 1-20 922 end
e-147 1 0 1-20 922 ed

-243 1 0 1-20 922 end
sa-150 1 0 2-20 322 end
em-15

1
1 0 1-20 922 nd

o-l52 1 0 1-20 922 ed
eu-5S 1 0 1-20 922 end

eu-i 1 0 1-20 922 end
eu-15

5
1 0 1-20 922 end

gd-155 1 0 1-20 322 end

artm-x:re4 6.53 5 0 0 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40
*0000 98.18 2 1.0 414 end

b2. J d3 n.0I671 1 534 end
.rt-borwod 0.6750 1 1 0 0 5000 100 3 

4
50.O--6 334 end

end ecop

serepiteh 1.430 0.323 1 3 1.072 2 0.948 0 oad

apin/eass-204 tuelngt-U820.74 neycles-l nlib/eye-S
grintlml-S liglitele, iwnplel-2 nuautotal-S nd

? 0.6SOO 2 0.6933 3 0.8068 500 2.6408 3 2.$470

pover-32.20 burn-215 down-1182 xnd

o 125.0 cr 5.9 mr 0.33
fe 13.0 co 0.075 ni 9.3
sr 221.0 nb 0.71 an 2.6

I 5Asssaffsasss *asesa .a *asmsiss$ 22222222222 bM b
shsausmaS a esas..aa :s:Basams e 222222222222 bb bh
us uc cc cc mu mu 22 22 bb bh
ew *J cc ec 22 bh ho
us cc cc mu 22 bh bb
353e35555em CICIlchs~a* mumceeemsces 22 h N
eeeesussasee mccsacceaaaec smmsumm 22 b khO

m* en en as 22 bht hit
*s c- en cc §@22 bh hbma ma a.8" as a m 22 1kt bht

umum@euuseecu en cc s sasssssas 2222222222222 bb bb
as5uosss1es ea as assassssas8 2222222222222 bh bt

nnm nn IiIiiiIIIIii ecceecceece bh hh ooooooooOoo 11
nn nn iiiiiiiiilii ceeeeeeceeeec lb lb o _ oeoooo 11

rnM nn ii cc cc Uh ht eo oo 11
gm r nn ii cc hIh hk eo 00 11
run nn nn ii cc bh hb o co 11
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nn On aM IL cc Deh @a eo
Ma an amn I cc lib'bhaba 0 00

am amm IL cc bb hb 0 D
nM nnnn i cc cc bb bhh 00
M nnnn iIii11ii L ececcceccecc Ws bb oo oooooooooo
aM nnn Iiiifiifi eeecccceccc bb bb 00000000000

co D
0~~~~~~~~~ 0eooooo 3833331 *o 0000 ,o eo SS *o

oo ooooooo *3u1@1110881o
00 00 3ifU 00 coa OO OO188

00 co 33 18881 II 00 00 *II 33l11l00 co 33 88 I 00 00 aI s 800 00 3338133 /i 00 00 h8333313

00 00 *N N I 00 00 N3 * N
000000000 130 331811111 / 000000000 33 8828 338888
0000000 21811111311 ii 0000000 38183188131

0

11 33333331333 333333333M3 19M999ttfb
I11 3333333333333 3333333333333 33339339

1111 33 33 3s1 33 33 99 99
11 33 I:: 33 9 , 9
11 33 a: * 33 39 99
11 333 333 33g99339,3333
11 333 333 3313339333
it 33 za 33
11 33 33
it 33 33 !ss 33 33 It

11111111 3333333333333 3333333333333 393..39913933
11112111 33333333333 333333333 9399.9.393

0 a85851vi555 Ccc~cCCccccc MA& B5858
e asssssas ccccecccce .^aRa6aasa$

as cc a s a
*s555555 cc esasasaaaaassa
aassassusaas cc d'Aaaamasaaaaa

Oa cc @

so as cc cc as Ma
ss:a:asau*as ceecccccec ..La
*s.ss eeeeeeeccccccccc as as
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11
11
1
11
11

11112121X12

11 ,,

'Ia

I,
,,
,,

,,

,I
I,

,,
'II
,, '55

''a

11it

11

I I

I.,

11
,.,,

11
11
11
11

$333U999993

U...9999§99
3, 3,ss

9 3,,

93

93
5555353335355

555555555555

Oweeesleetes

*acesseee
3 3

33
3*
33eeeeee
3SS333333333

7777717777777
777777777777
77 17

77
77

7
77

77
17

77
77

33333333333
3333333333333
33 . 33

33
33

333
333

33
33

33 33
3333333333333
33333333333

.............--........... .*^ ........................................ .......

. * ..................... ***.***.*.. ......... .********

.................... #06 .........................

program erificatioc information

code systms scale ersion e. 4.3

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

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

proqrns saa2

creation date : 03/07/7

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

this le not a scale contiguration controlled code

job...ema nichol

date of execution: 01/01/37

tim of execution: 133933

..... ...........
............................................. ^*....

.......................... 6.......*.........4.............................. .. * *

I

0'0e nuclid. concentrations. grama
basis salad rsect-r asbly

0
0
0
0

0

Initial 12-18 d
o 16 1.331-03 1.35z-05

total 3.303.05 3.30Z.03
cnulids concentrations. gBras

basis asinala reactor sasembly
initial 12-18 d

u231 2.853302 2.853-02
u23S 3.213.04 3.213-04
u236 2.013.02 2.083-02
u238 1.673.05 .679.05

total 1.00Z.06 1.00I.04
basis

initial 10.3 d 21.5 d 32.3 d
initial 10.3 d 21.5 d 32.3 d

auclide concentrationa. arams
basis -aingle reactor assemblY

initial 304.2 d 103.3 d 112.5 d 1216.7 d 1520.5 d 1825.0 d
o 16 1.353.05 1.33Z.S05 1.351-0S 1.352.0 1.351-05 1.353.05 1.35Z-05

nuclide concentration. grs
basis saingl reactor assembly

initial 306.2 d 608.3 d 512.5 d 1216.7 d 1530.3 d 132U.0 d
MO 13 1.46Z-00 3.351-00 3.452.00 *3.46-00 3.462.00 3.461.00 3.463.00

total 3.90Z-05 30.03-CS 3.901-05 3.90Z*05 3.301.05 3.30505 3. 901+0S

43.0 d
43.0 d

43.0 d
43.0 d
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u233
u234
u233
u236
u23 3

np237
Pv236

pu238

VU238
PU423
PA240
P.241

pM242
a243

total

initial 304.2 d J03.3 d
7.303-04 7.4S1-04 7.611-04
2.57X302 2.571.02 2.572*02
2.41Z*04 2.48*104 2.48*.04
1.532*03 1.933-03 1.531-03
9.433-05 9.633*03 9.63*-03
4.923-01 3.27s*01 S.271-01
1.443-03 1.20I-os 9.'0'-06
3.243-00 3.393.oo 3.213.00
3.243*00 3.313*00 3.311.00
2.753-03 2.81-03 2.321103
3.473*02 3.472.02 3.471-02
1,042.02 9.983-0l 9.591*01
6.213*00 (.263-00 4.263*00
7.775-01 4.073*00 8.793*00
1.733-03 6.733-03 1.723-03
2.253-01 2.243-01 2.263-01
3.923*05 9 .92305 3.928.05

0
0

Initial 304.2 d 401.3 7
n 95 7.79S-01 1.773*02 1.323802

Initial 304.2 d 408.2 d
te 33 1.343*02 1.373-02 13871.02
rulOl 1.623-02 1.421-02 1.623*02
rbtlo 7.913*01 1.111-02 1.111*02
*glO * 223*00 1.313*00 3.311*00

w4clLd. eoncntratiwas. (rTi
ba is esinle reactor assenbly

912.5 d 121*.7 d 1520.1 d 1325.0 d
7'778-4 7.93t-04 3.03-04 8.24"-04
2.571*02 2.573.02 2.573*02 2.573*02
2.4 3*04 2.413*04 2.411.04 2.41Z*04

1.533*0 1.33303 I.S33203 1.533103
9.431.05 3.633.*0 9.633*05 9.433*05
5 273*01 5.273.01 5.233*01 5.22*301
3.032-06 6.332-04 5.393-04 4.422-04
3.336.Oo 3.341.00 3.322300 3.303*00
2.363*00 3.341.00 3.323*00 3.303.00
2.81*-03 2.813*03 2.313*03 2.313*03
3.473.02 3.47Z302 3.473*02 3.473-02
9.21u*01 3.28u-01 .3503*01 3.111*01
6.26c*0o 9.26a300 4.26Z*00 6.241.00
1.263l01 1.623*01 1.363*01 *.303.01
3.603-03 3.635-03 8.413-03 8.311-03
2.261-01 2.263-01 2.263-01 2.263-01
9.925*05 2.923*05 3.323-05 3.923*05

*laMnt concentretions. gra
nmclide eone ntrations gram
basis isinol raeator asimbly

912.3 d 1214.1 d 1520.3 d 132S.0 d
1.J23.02 1.123*02 1.323*02 1.12B102

nuelids Concentrationas gram
basl -single reactor aWb1Y

912.5 d 1214.7 d 1520.8 a 18 3.0 a
1.871*02 1.173*02 1.373*02 1.371*02
1.223.02 1.623*02 1.623-02 1.621*02
1.111*02 1.113*02 1.11&*02 1.113*02
0.313*00 8.313-00 8.313-00 8.311-00

muclids eoncentrstimu. gBra
basis 'single reactor assasbly

912.3 d 1216.7 d 1520.3 d 1125.0 d
2.383.02 2.313*02 2.313*02 2.313*02
1.473*02 1.671*02 1.673*02 1.673*02
4.453301 5.521*01 6.213*01 6.763*01
2.353+00 2.953*00 2.159300 2.953*00
5.263*01 5.262*01 5.243*01 5,263*01
*.373*00 0.313.00 8.263*00 J.21300
1.723-01 2.243-01 2.792-01 3.323-01
2.473*01 2.671*01 2.67Z*01 2.473*01

nuellde concentretions gran
basis -single reactor as._bly

312.5 d 1216.7 d 1520.8 d 1825.0 d
1.231301 1.231*01 1.23*+01 1.213*01
2.171-01 2.723-01 3.213-01 3.643-01
7.19Z-03 7.191+03 7.193*03 7.193*03

0

,.8l43
. nd143

.M147
MA149
s-iSo
enali
OUl5i
sza12

Initial 304.2 d 408.2 d
2.143-02 2.383-02 2.3*1.02
1.473-02 1.473*02 1.473-02
5.773*00 2.241*01 3.581301
2.013*00 2.953*00 '2. 33-00
3.243*01 5.263*01 5.263*01
8.343*00 1.471-00 3.42R*00
3.573-03 6.413-02 1.113-01
2.673*01 2.67 *-01 2.673*01

initial 304.2 d 408.3 4
eUlS) 1,213.01 1.233*01 1.233*01
gdl5S 5.243-03 3.493-02 1.553-01

total 7.193303 7.139303 7.19Z.03
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mnih86gO3.sum

0**......... ;;;z*** ......... ,,,,... **& .............

* WscLZ4 J ull~ti Ucrd

prmry module &Cerea SM tmyut record C scal driver - s/03129 -09:06:17
module saa2h will be called

Hihma-3. 3. 21.29 dAlv. 86903. June 97

mixtures of fuel-pin-call
digroup latticesell

uo2 1 den.9.996 1 533
92234 0.0205 92235 3.203 92236 0.0109 92231 56.157 and

kz-S3 1 0 1-20 922 end
kr-S5 1 0 1-20 922 nd
y-19 1 0 1-20 922 end
sr-50 2 0 1-20 122 nd
sr-l 1 0 1-20 522 end
,r-I 1 D 1-20 922 nd
.T-5s 1 0 1-20 922 nd

9b-94 1 0 1-20 522 nd
m-5I 1 0 1.20 522 nd
te-9S 10 1-20 922 end
ru-lol 1 0 1-20 922 ond
ru-106 1 0 1-20 922 ed
rh-103 1 0 1-20 522 end
rh-l05 1 0 1-20 522 end
Vpd-lO 1 0 1-20 522 ond
pd-100 1 0 1-20 922 od
*g-105 1 0 1-20 922 nd
ab-124 1 0 1-20 922 nd
xe-l 1 0 1-20 922 end
Xs-172 1 0 1-20 922 nd
xu-135 1 0 1-20 922 and
xe-132 1 0 1-20 922 end
co-124 1 0 1-20 922 ed
es-hI 1 0 1-20 922 nd
ce-27 1 0 1-20 922 end
be-136 1 0 1-20 922 end
le-139 1 e 1-20 922 end
Pr-141 1 0 1-20 922 nd
pr-43 1 0 1-20 922 nd
ce-244 1 0 1-20 922 end
nd-243 1 0 1-20 922 end
nd-141 1 0 1-20 922 end
nd-147 1 0 1-20 922 end
m -

1 4 7
1 0 1-20 922 end

-
2 4

' 1 0 1-20 922 end
.m-147 1 0 1-20 922 and

mf-149 1 0 1-20 922 end
sm-O 1 0 1-20 922 and
m-51 1 0 1-20 922 nd

*--152 1 0 1-20 922 and
au-253 1 0 1-20 922 end
*u-154 1 0 1-20 922 end
eu-1X5 1 0 1-20 922 *nd
gd-ill 1 0 1-20 922 end

arb -zired 4.15 5 00 0 8016 0.12 24000 0.10 26000 0.20 10000 1.40
40000 98.28 2 12.0 621 eid

h2o 3 den-0.1995 1 505 end
*rro-borrod 0.6795 1 I 0 0 5000 100 3 450O.*-6 55 end
end coop

squarepitch 1.430 0.92 1 2 1.072 2 0.940 0 end

Page II-7 of 39

ripinlssm-204 fuwlnght-120.74 rnycles-3 alib/cyc-5
yrintlvell5 l2ohtel-9 inplwvl-2 nitot1-5 end

3 0. 500 2 0.6935 3 0.8061 500 2.4408 3 2.4470

yo.or-l 5.5 burn-215 .0 down-e0 end
poer-44 .10 burn-lS7 0 down-..0 oad
power.44.10 burn-170.0 down-1125 end

o 125.0 er S., on 0.33
o 123.0 co 0.075 ni 9.9

sr 221.0 mb 0.71 an 3.5

1 *SS SSES *sesese a aOsSIMS8 22222
Isasaasesols - Caae^dOC aC a ssah 222222
8 85 C* CC 83 * 22

::88 CC C s I&Nassesses *s848288089
388835lIiaa CLCCsaaaassas sessassassas

US CC CU 35 2
38 85 * 55 22

58 83 *a *U as *a 22
eeesx4sses: em ea ssaaassss 222222
mieSjaiSSiS as * i * esssssaa 222222

inm rMn IIiiiIiiLiL Ceeceeeeecee hh
ram nn i Ailtiiiii ceceeceeeece hh
nnnn, i, ii ee ee bhi

112222
12222

2:
22

:2

2222:
2222:

22 hh hh
222 hh hh
22 hh hbh
22 hh hh
22 hh hh

2 hhhhhhhhhhhhh
bhhhhhhhhhh
hh hh
hh hh
bhi hh

222 bh hh
!22 bh hb

bh oeooooooooe 11
hh oooooooooooo 11
hh 0o Do 11
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n TM nn 11 ecC b bh 0o co
n rmn un Al ee h bh eo So
n M un A cc hh Ih u co co

nn urn inn 11 cc hhhhOhhhhihhs oo conrn nrn rn 11 ce hh ah X ouh o '°anu un TMn IL bb bh 00 00
an m nn IL cc be bb co co

n rnnnn Is cc cc bb ab 00 00
nn frm iiiiiiiiii CeccceeCCeC1 lili bb .oooooooOOOO
nn nn iiiiiiiiiiii eecceeceee b lu o0e00000000

. 0000000 .881883I 00000 a 13S81
0000000 is as8888 ~ 0000000 as~iii80

0c 00o 5 00 00 88 3
00 00 I 88I 00 as88 I
00 00
00 00 883301 II 100 00 o 888 8

eo o o s 00 ooseoasi*t
00 00o 88 8 1/ 00 0o 80 58

00 00 of 88o / 00 00 is 800oo 00 8. 86 I 00 00 83 8s
0o000000 8o co 00 rr eo eo*

0000000 umuasauaas eoooooo00 *|a80883118
C

11 33333333333 44: 6456(646,6455,19
1II 3313333333333 4 666644446£

1111 33 33 u 44 66
11 33 us 44 44 56
11 33 I u 44 44 56
1t 333 44 44 444646166666
11 333 44 44 4446165654444
11 33 usa 444444444444 45 it
11 33 I : 4444444444444 55 64
11 33 33 u1 44 . 44

11111111 3333333333333 44 64556444(4654
11111111 33333333333 44 44446845655

O assasseshas ccccccccece asassasaa

TOMISRO5 CC CCCCCC 55 as&I~d
asc cc as se

as cc as a*

asssassssase ec

55ccas a

an as C. Cc 55 5:

555555155555 ccC"CCcCCccCCc 44 &asa.swssssssa eeeeeeeceece as as

Page H1-8 of 39

11
11
11
11
11
11
11

,,
,,
,,

,,
,,

,,

...

...

...

11
11
11
11

11
11
11
11

99999999..9

99 9,

9, 9,

t9
'9

444
4444
44 44

44 44
44 44

44 44

444444444444
4444444444444

4'
44
4'

.. se....e

.. .

..

QMweeQQe**...

. .

ese,ee..ea

6655 ee

7777777777777
777777777777
77 77

71
77

77
77

77
77

77
77
77

0000000
000000000
0o 00

co co
co co
co co
co co
0o 00.
00 0o

0o 00o
000000000

0000000

. ............. *...........**.......................................

......................................................... s....................

program voriiteation Inforlation

code system: scale version: 4.3
............................................................................

. .... ... s. ...........

.... ~ . -fprogram. sas2

*regtlon date: 03107/97

*5... library: /opt/nsut/Seale4t.3/bin

this 1i not a scale configuration controlled code

jobnams: nichol

.ate of xeecution: 08o10/97

time of asmcutions 13:46:40

.. 4*...s........
........... ................. . *^. ...........................

nuclide concentrations, grass
basis a Ingle reactor assbly

.350305

.903.05
nuelide concentrations. grams
basis -single reactor as* bly

1
0.
0

initial 11
a 16 1.353C05 1

total 3.903-05 3
0

InitIal lt-lS d
u234 2.353*02 2.351*03
u235 3:202.04 3.301.04
u23I 1.OZ.102 1.03.102
u238 96C72.05 9.5,3.05

total 1.00..0. 1.0Z.106
0 basis
0 Initial 10.8 t 21.5 d 32.3 d
0 aintilI 10.8 d 21.5 a 32.3 d
0 nuclide concentrations. gram

basis -single reactor ssesmbly
Initial 304.2 d 603.3 d 123.5 d 1216.7 4 1520.1 d 1325.0 4

o 16 1.351 105 133 .05 1.353.05 1.3513OS 1.351*05 1.352.0S 1.352*05
0 * nuclide concentrations. grm

basis *-ingle reactor msaebly
initial 304.2 d £03.3 1 d 12.5 d 1216.7 d 2520.8 d l825.0 d

*o IS 7.713-00 1.103*01 1.liZ.01 1.113*01 1.111*01 1.113*01 1.11.-01

43 0 d
43.0 d

43.0 d
43.0 d
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a

D
a

0

0

te 59 1.301-05 1.332-G0 1 1sz 5
total 3.901-05 3 902.05 350z.=5

Initial 304 2 d 601.3 d
u233 1.552-03 1. is-03 1.733-03
u234 2 033*02 2.053*02 2.05Z+02
u235 1.393*04 1.383-04 1.353*04
ua231 3.253-03 3.23S-03 3.25t*03
u238 9.523-05 9.523.0S P.532.05

rp237 2.341302 2.431.02 2.43g.o2
pU236 2.241-04 1.853-04 1.532-04
pu238 4.731201 3*073.01 5.113*01
pu238 4.723*01 3.071.01 3.113*01
pu.239 4.873-03 4983-.03 4.*3*03
pu240 1.511*03 1.512-03 1.511*03
pu241 7.213.02 7.513-02 7.211-02
pu243 1.761-02 1.763-02 1.763-02
ss241 1.431*01 4.333*01 74413.01
a242m 2.77Z-01 2.163-01 2.713-01
a243 2.232-01 2.23Z301 2.251301

total 9.783*05 9.783.05 8.783*05

Initial 304.2 d 603.3 d
Bo 95 3.791-02 3.133*02 5.203*02

1.33.-03 1.333-03 1.331-03 1.33-ODS
3.903*05 3.903-05 3.903*05 3.003-0S

Maclidl Conen5trations. aram
basil -single reactor &$sofly

112.5 d 1216.7 d 13s00. d I.S2.0 d
1 113-02 l. 83o-03 1.53.-03 2.021-03
2. 23302 2.06.02 2 043*02 2.063 02
1.392304 1.392304 1.35304 13.3-.04
3.2s3.03 3.2353-03 3.232*03 3.253-03
9.332305 9.523*05 3. 521*0 9.532305
2.433*02 2.433*02 2.443*02 2.442-02
1.243-04 1.023-04 #j43-OS S.843-05
3.10o*01 5.083.01 S.043.01 5.013-01
3.103-01 5.053*01 '.043*01 5.013-01

4.913*03 4.981303 4.33.*03 4.983-03
1.513+03 1.13+03 1.313*03 1.313*03
6.933-02 6.95x-02 4.393*02 6.143*02
1.763-02 1.763-02 1.761-02 1.763*02
1.033-02 1.300-02 1.363*02 1.113*02
2.733-01 2.723-01 2.715-01 2.703-01
2.251301 2.251*01 2.253301 2.253301
9.781-05 9.713*05 5.75*03S' 9.712-05

alemmt concentrations. srow
Twclida concentrations. gram
basis saingle reactor assembly

512.5 4 1216.7 d 1520.8 d 1325.0 4
S.203.02 S.213*02 3.213-02 3.213*02

nuclle cooeentrations. gr_
basis *ainola reactor assembly

912.5 4 1216.7 4 1S20.8 d 1825.0 d
S.453*02 3.433*02 5.451302 5.433*02
4.983-02 4.983*02 4.985302 4.983302
3.353+02 3.333-02 3.333-02 3.333*02
4.733-01 4.753101 4.733*01 4.753301

noclid. cocentratlons, gram
basis *single reactor assbly

512.5 d 1214.7 d 1520.1 d 1825.0 d
6.092*02 6.095302 6.001*02 6.093*02

4.681-02 4.613*02 4.683+02 4.683*02
1.253-02 1.433*02 1.561-02 1.67S*02
3.993-00 3.993*00 3.953*00 3.993*00
1.85302 1.853-02 1.853202 1.158*02
1.243*01 1.233*01 1.223-01 1.211*01
2.513-01 3.301-01 4.095-01 4.873-01
1.843-01 8.843-01 1.143-01 8.143*01

nuclide concentration, gras
basis *single reactor asse1y

912. d 1216.7 d 1520.8 d 1823.0 4
6.223-01 6.233-01 6.233*01 6.23-*01
1.483-01 1.063*00 1.253300 1.423*00
2.195304 2.198.04 2.193*04 2.193-04

initial
te 59 3.403*02
rulOl 4.983+02
rhlO3 2.811*02
&9109 *.732*01

304.2 d
3 .453-02
4 .93-02
3.3 3-02
4.753301

608.3 d
5.453-02
4.983*02
3.333*02
4.733*01

initial 304.2 d 408.3 d
=l43 5.781-02 6.093*02 4.093-02

ndllS 4.673-02 4.683*02 4.6*8-02
5.147 4.403.01 7.713-01 1.043-02

349 2.323*00 3.193*00 3.991-00
_1350 1.851*02 1.835102 1.853-02
a131 1.233-01 1 .23101 1.242*01
.131 1.113-02 9.183-02 1.723-01
sm152 8.343*01 8.843*01 8.843-01

Initial 304.2 d 601.3 d
ou133 6.153301 *.23*-01 6.233*01
gd133 1.543-02 3.28Z-01 *.042-01

total 2.193-04 2.19Z-04 2.29 104
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niih86gO5.sum
0.... ................. , .... ....*...of ......... **....

* Sv.LZ4.2 Sulletin ba

"tlcome to -U L-4.3.
. C

.C† .. ..... . .... ..... ................... ..... . ...... . .. ... e.
module1Prlmary module access and Ireut record I cal. driver - 93/el/u - 09:05:27 t

- X =dule m2b will be called
Xl -3. 2. 15.26 Qid vz . 46gGS. Jun 51

xuxturgs of fuel-pin-eell
t4gtoup lattiecoll

Uw2 1 den-J 599 1 922
52234 0.0283 92235 3.20 92236 0.0109 52231 96.757 nd

kr-83 1 0 1-20 22 and
kr-8s 1 0 1-20 922 end
y-19 1 0 1-20 922 wnd
ar-SO 1 0 1-20 922 ed
er-9 1 1-20 922 end
r-S3 1 0 1-20 922 end

sr-.S 1 0 1-20 5122 nd
nb-14 10 1-20 922 aid

PoSI 1 0 1-20 922 end
te-19 20 1-20 *22 and
re-lOX 1 0 1-20 922 en
ru-106 1 01-20922 *" -
rh-103 1 0 1-20 922 and
rb-lOS 1 0 1-20 22 end
Vd-105 1 0 1-20 922 end
pd-100 1 0 1-20 J22 end
*e-lOJ 1 0 1-20 522 and
*t-124 1 0 1-20 522 end
Xe-111 1 0 1-20 922 end
ze-132 1 2 1-20 922 end

xe-135 1 0 1-20 922 end
xe-136 1 0 1-20 922 nd
CeS-134 1 0 1-20 922 and
Ce-II 1 0 1-20 922 and
ce-13 1 0 1-20 922 end
ba-1l6 1 0 1-20 922 end
la-2X3 1 0 1-20 522 ed
pr-&ll 1 0 1-20 922 end
pr-13 1 0 1-20 522 nd
ce-l44 1 0 1-20 J22 end
nd-ll 1 0 1-20 522 wid
nd-l45 1 0 1-20 922 nd
nd-147 1 0 1-20 922 end
pt-147 1 0 1-20 922 end
pR-lIE I 0 1-20 922 end
sm-147 1 0 1-20 922 end
SM-1XS 1 0 1-20 922 end
m.-1S0 1 0 1-20 922 nd
am-151 1 0 1-20 522 end
am-152 1 0 1-20 922 and
eu-2I) 1 0 1-20 522 end

eu-154 1 0 1-20 922 end
e-255 1 0 1-20 922 nid

ad-155 1 0 1-20 922 ad

.r.-zirct 6.56 5 0 0 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40
40000 58.18 2 1.0 612 ed

2o 3 den.0.7258 1 572 end
arb-bormod 0.72N9 1 1 0 0 5000 100 3 *50.0-- .572 wnd
end ceop

tureepvitch 1.130 0.525 1 3 1.072 2 0.J48 0 ad

opinlesem-204 fuelnght-820.74 ncycles-3 nlib/cyc-3
printlwvl3- lightel- inpleel.2 nuxatotal.- and

3 0.5500 2 0.6935 3 0.t068 500 2.6401 2 2.6470.

power.22.55 burn-215.0 down-38l end
pover-31.87 burn-137.0 e- w.0 nd
power-l31.7 burn-170.0 down-1825 end

O 135.0 cr 5.9 en 0.33
to 13.0 co 0.075 nt 5.9
sr 221.0 nb 0.71 an 3.6

1 amessssem 66080e8e aeasmasessa 22222222222 bh hh
mnassaossss::m amassassaaa :ma28saassag 2222222222222 2h hh
as cm am cm mu me 22 22 2h 1hh
ci am *m me 22 bh hh
me ma am me 22 hh 1hh
e ms e m ueeee m e aaa m m m aaaaaaa m m meem meem m m 22 2h h h hh1 hh h h h h
..a m e m ee m ae m e m m a m a me m m. "izama ~ z z * m~a m e m e 2 2 hhhhhb h h h h M

am am me mm 2 2 2 1b ihh
me Ca ma mm 22 h b hh

as mm *c cc mm as 212 b2 bh
.fi efi mmssssssm ca ma mu sessssse e 2222222222222 2h bh

msesema ae cA as 89mememesae 2222222222222 bb 21h

nn nn LItILlilill ceaeeeecces hb bh e00 o 1100
nnn nn 1I M111 CCCCCCCeeeCCC 21 hh eooooooooo 11
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urnIII W

mmn Ut g
ur IM Mu
Mr ou Orn
M. Mr OTM

ur Mr =1
ur mm U
TMn wMm
on a
urn Mu

Li

Ii
II

It
Li

cc cc
cc

cc
cc
cccc

cc

eccoecsceccec
ccecccccc

11h bb

11h 0th
0th 11h
0th Mt

@0 De
00 00
@0 00
00 00
6. 00
00 00
co 00

ii1
11
22
21
11
11
11
11

a

0000000 311B1313811
000000000 3518118131183

00 00 as as
co 0o so 38
co 0o de 3f
co 00 48883883811
e oo 00 1488818188
0o co as as
co 00 so It
0o 00 Bs It

eooooooooo seammsaoase
ooooaooO 13388l8888

'I
I,

/I
if

it

0000000 *84818881
000000o000 S1 u 88

00 00 38 aI
00 oo0 38 8
001 000 3l8 68$
00 00 sellsMM38

00 00 83 38
00 00 I 3
0o 00 SI 33
000000000 SIIIIIISISISS

0000000 SeliibleSUS

I/
'I

'I

'I

I/

$5399200U20
9, 9,
9, 9,
99 9,
9S9099~99~99

99

99

777777777777
777777777"
7n 77

77
77

77
71

7,
77

77
77
77

0

11 S4
111 4d4

1111 4444
11 44 44
11 44 44
11 44 44
11 44 44
11 444444444444
11 4444454444444
11 44

11111111 44
11111111 44

11 555455655559
\1 5664669651446

lig I1 55
gut 11 96
zit 11 I 55

11 555555555555
11 . 5666665656565

:uu 11 of 55
Sri it 55 15
SI' 11 55 55

11111111 5555555555555
11111111 55155555655

2
0

5533333535555 5553555355553S
SSSS5 SSSSSSS5 55555553553555

its 55 55
git S5 55

g : 55 55
55s55S355s~s 5S5I33555SS
55355S55531555 55555515535551

lit 55 Ss

Ss 55 5 *
555555555555s 5555533555S555
3553Ss5S5s3 55535555555

it eosvegeeeeees

11 S~~es

11 so

1 1 ~ ~~0 O

1111111111111 *estvseceeestee

as
5 5555 5 5 5555

CCCCCCCCCCC
ecccccccccccc

cc cc
cc
cc
cc
cc
cc
cc
cc Cc
CCCCCCCCCCCCe
COCCCCteccec

aa&5

as a

ma a

...... ... .................... ...... *. ...... . ..
... *. **.**5 * * * 5 * * * *.*. ***.***§*******.** **********

.............. .*............ 00.... ..................................................... *^

....................... 6........................

p*rowra verification information

Code systmew scale version: *.3

. ......... ....... *** .*t...... ....... ................~~~~.................. .............................. .***......... *.*e ............ X*

. .... ..... ... *.*...* ***.

pror....: saz2

creation date: 03/07197

library: lOpti/nut/Scale 1.1 bin

this 1s not *.&I c configuration cntrolled code

*obnalwas niLchol

date of execution: 01/08197

i... of execution: 14: 1S55

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

. ................... *.* ....*........*.. . 6... ...... . a......
O..*.... 4....* & 66 ... *. * ... *.*.*. * .. *.***.+.

I
0.
0'
0

Initial 11-10 d
o 15 1.353.05 1.35S+05

total 3.90Z.0S 3.90Z.0S
0

Initial 13-13 6
u234 2.851.02 2.15t-02
u235 3.20Z.04 3.201.04
u236 1.093-02 1.09Z.02
u23l 9.573.05 9.673.05

total 1.003.05 1.003-06

umclide concentrations, grams
basis' single reactor assbly

nuclLde concentrations, grams
basis -single reactor s* baly

0
0
0
0

basis -
Initial 10.3 4 21.5 d 32.3 d
Initial 10.1 d 21.5 d 32.3 d

nuclide concentrations, grams
bassis -singole reactor assewlly

InitIal 304.2 d 501.3 d 312.5 d 1215.7 d 1520.3 d 1823.0 d
o 1 1.35R.03 I 0 51.0S 1.355,05 123.05 1.3S3Z05 1.3S3E05 1.335305

nuclide concentretions. gtr
basis .single reactor assembly

43.0 d
43.0 a

43.0 d
43.0 d

0
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initial 304.2 d '01.3 d
95 5.343-00 7.413.00 

7
.5*eo0

te St 4.033-01 4.142-01 4.143-01
total 3.903.05 3.903*05 3.Soxses

initial 304.2 t 603.3 d
u233 1.303-03 1.341-03 1.39-03
u234 2.213.02 2.213*02 2.263.02
u235 1.77Z304 1.773*04 1.773*04
u236 2.133*03 2.132303 2.63s303
u238 9.37Z*05 9.573-05 3.573.05

np237 1.443-02 1.491-02 1.493.02
pu236 oIn-e5 7.S0Z-05 9.153-05
pu238 2:073-01 2.213*01 2.23t.01
pu231 2.073-01 2.213-01 2.233*01
pu23% 4.231*03 4.303-03 4.303*03
Pu240 1.013*03 1.013*03 1.013*03
pj24l 4.613*02 4*433-02 4.233*02
pu242 7.043-01 7.043-01 7.041.01
a241 *.353*00 2.703*01 4.441*01
am242m 1.333-0l 1.523-01 1.523-01
as243 6.052#00 6.063+00 1.013.00

total 9.843405 9.343*05 9.843-05
0
0

Initial 304.2 8 101.3 d
ms 91 2.813*02 3.12Z*02 3.173*02

0

initial 304.2 d 601.3 d
tc St 4.003.02 4.043*02 1.041*02
rUl0l 3.603.02 3.613.02 3.613*02
rhlO) 2.073*02 2.433*02 2.43Z*02

69l01 2.343*02 2.353*01 2.35Z*01

Initial 304.2 d 1600.3 d
vdI43 4.513-02 4.743.02 4.742.02
ndl45 3.513-02 3.323*02 3.523*02
sm147 3.173*01 6.353*01 8.493*01
&=149 2.113*00 3.113*00 3.183*00
00i50 1.261*02 1.263*02 1.263*02
sml~l 1.053*01 1.063*01 1.063*01
ehl~l 1.401-02 8.241-02 1.50z-01
&g132 2.453*01 6.453*01 6.453-01

0

initial 304.2 d 508.3 d
Oj153 3.733-01 3.833*01 3.133.01
gdI50 1.233-02 2.023-01 3.713-01

total 1.359-04 1.533*04 1.593-04

912.5 d 1216.17 d 1320. d 182S.0 d
7.183+00 7.510800 7.333-00 7.533-00
4.143-06 4.143-01 4.14301 143-06
3.901*05 3.90*-05 3 'a0301 3.903-05

uclids Concentrations. gr_
basis *siglC reactor caibly

912.5 d 1214.7 d 1520.3 d 1125.0 d
1.433-03 1.481-03 1.523-03 1.573-03
2.273*02 2.271-02 2.273.02 2.273-02
1.773.04 1.773-04 1.773.04 1.771*04
2.633*03 2.633-03 2.632*03 2.633403
9.573*05 9.573*05 9.573*05 .572*05

1.433*02 1.433-02 1693-.02 1.4 3*02
5.043-05 4.133-0s 3.333-05 2.773-05
2.223.01 2.211*01 2.193*01 2.183301
2.22Z301 2.21*-01 2.133401 2.133-01
4.303*03 4.303*03 4.301.03 4.30.-03
1.013*03 1.011*03 1.013*03 1.013-03
4.093*02 3.932*02 3.773-02 3.623*02
7.041*01 7.043*01 7.043*01 1.043-01
*.113*01 7.723.01 9.251301 1.073*02
1.513-01 1.50t-01 1.503-01 1.433-01
6.063.00 6.061300 6.061300 6.013*00
9.843*05 9.84t*05 9.343*03 3.113*05
element eoneentrations. grams
Imuclide concantrations. gras
basi -asingle reactor ss1bly

112.5 d 1216.7 d 1520.3 8 1325.0 d
3.373-02 3.873*02 3.873*02 3.873-02

Suclide concentrations. grams
bails -single reactor asmbly

912.3 d 1214.7 d 1320.0 d 1825.0 d
4.043*02 4.043*02 4.043*02 4.043*02
3.613*02 3.413*02 3.613*02 3.613*02
2.433*02 2.433t02 2.433*02 2.433*02
2.815301 2.153*01 2.153*01 2.853*01

nuclids concentrations, grams
basis -inole reactor a* _bly

112.5 d 1216.7 d 1520.3 d 1325.0 d
4.743*02 4.743*02 4.743*02 4.743-02
3.523*02 34521.02 3.521-02 3.523*02
1.023*02 1.163*02 1.272-02 1.343*02
3.113*00 3.183300 3.183-00 3.181-00
1.263*02 1.218*02 1.263-02 1.213-02
1.053*01 1.048+01 1.043-01 1.033*01
2.111-01 2.315-01 3.523-01 4.181-01
6.453301 6.453+01 6.451301 1.451301

AUcIlds concentrstionsa grams
basi -asinole reactor assembly

912.5 d 1214.7 d 1520.1 d 1325.0 d
3.833-01 3.133*01 3.333*01 3.833301
5.103-01 *.503-01 7.473-01 1.6 9-01
1.593-04 1.593+04 1.591-04 1.393104
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rnih86gO7.sume-X*- ................. *.os. .... *.**...a.........$.....
* eSU 4.2 3.&lletin oard

~~~~~~~~. . ... .....

* ' e2co to rrA1Z-4.3.

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

prry module cceess and Ltut record I scale driver - 9/03129 - O9:0I~27
- duo, mal2b w111 be cal ed

ibm-3. 2. 14.66 Gdd/wMU 8*g07. Jwe 97

* *ixturee of fuel-pin-eell
W4grouW lattlcecell

uo2 1 den-2.9.9 1 922
92234 0.02833 32223 3.203 12236 0.0109 92231 96.737 eid

kr-n 1 0 1-20 922 nd
kr-tS 1a01-20 922 end
y-89 1 0 1-20 922 end
r-70 1 0 1-20 122 and

er-93 1 0 1-20 922 md
ar-I 1 0 1-20 922 erd
er-5S 1 0 1-20 922 end
nb-I5 1 0 1-20 922 end
ro-95 1 0 1-20 922 end
te-55 1 0 1-20 922 end
ru-101 1 0 1-20 922 end
ru-106 1 0 1-20 922 aid
rh-101 1 0 1-20 922 end
rh-los 1 0 1-20 922 nwd
pd-1OS 1 0 1-20 922 *nd
pd-105 1 0 1-20 922 end
a*-105 1 0 1-20 922 end
ab-1241 e 1-20 922 end
xe-131 a1-20 922 and
xg-132 1 0 1-20 122 and
xe-135 1 0 1-20 922 end
xg-136 1 e 1-20 922 end
es-134 1 0 1-20 922 end
cs-135 1 0 1-20 922 end
ee-137 1 0 1-20 122 end
be-131 O1-20 922 end
la-139 1 0 1-20 922 Md
pr-l4l 1 1-20 922 end
pr-hO 1 1-20 922 nd
ce-ill 1 0 1-20 922 end
nd-143 1 0 1-20 922 end
ad-45 1 0 1-20 122 had
nd-147 1 0 1-20 922 end
Po-117 1 0 1-20 922 end
PO-148 1 0 1-20 922 end
m-1h7 1 0 1-20 922 end

-149 1 0 1-20 922 end
ma-150 1 0 1.20 922 and
sm-151 0 1-20 922 end
m-152 1 0 1-20 922 ed
*u-153 1 0 1-20 922 end
u-154 2 0 1-20 922 end
N-l55 1 0 1-20 922 end

Vd-135 1 0 1-20 922 end

rlbm-:lrcd 6.56 5 0 0 0 5016 0.12 24000 0.10 26000 0.20 30000 1.40
*0000 5.18 2 1.0 425 end

h2. 3 en.0.6955 1 505 nd
arba-bormod 0.6995 1 1 0 0 5000 100 2 450.0e-6 5835 nd
end corp

.repLteh 1.430 0.929 1 3 1.072 2 0.948 0 end

Page 1I-13 of 39

npin/assw204 fuelnobt-820.74 ncycles-3 nilb/cyc-3
prLntlevl-S lightel-. inpl1vel-2 numtotal-S en

3 0.6500 2 0.6935 3 0.1065 500 2.6408 3 2.6470

powr-22 .00 burn-215.0 dom.319 and
poewr-30.37 bumn-1570 down-5.0 mid
pmmr-30.37 burn-170.0 down.-1825 nd

135.0 er S. en 0.33
Ic 13.0 ce 0.075 mL S.9
sr 221.0 rb 0.71 an 3.6

1 sessessesse assamaaaa aec csseem 22222222222 hb hh
eegemeessme:: mamemma&&& smessesseeese 2222222222222 b-h hh
cc OC em ma as St 22 22 hb hh
mm cc. ma oe 22 hh hh
mm cc an" m 22 12 lb

msmssmaessua aseecceseame *c eausp 22 bhhh Fhhhhh.h
esmea ceccees *a e see ea eea 22 1hh hhh2. 22. .

am s 22 22 12 hhma a n em~ m 22 lb b.2c c m e a n m a m m m 2 2 h h. l b
meecemecshme :a eaesesessomsoe 22222222222222 hb hb

essssssa Ac *- mssussmafss 2222222222222 bh bh

nn nn lliMil1111I1 eecCececCec hh hh oooooooooooo 11
nnn nn tIMII1t11 cecCCCccCccCC Jk hM e000ooo0 11
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nMM unn
oin an ur
ur an arn
ur un Mu
urn Mu an
nf rMuo
uTM an ur
Mr Full

Mm
mn Ton

II

Li
ii
ii
It
Is

cc cc
cc
cc
cc
cc

Cel
Ce cc

"cccceCCCCCeC
cecccceCCC

hh bbu
bh b
bb 111

bhhb hhhhhh

bb hh
bh 02h
hh bb

00 00

De 00
00 00
00 00
00 00

co 00

0000004000000

II
II21
11
21
21
21
1111

11111111211111
a

0000000 3308448es88
000000000 4418131118188

co co so 5100 O0 88 84dlll
00 00 88 80aal
00 00 88 II
00 00 44840. 43400 00 88884811818

00000 00 8118ISS111881
0000000 81134811

11 44
11I 444

ti1l 4444
11 44 44
11 44 44
12 44 44
11 44 44
11 444444444444
11 4444444444444
11 44

11112111 44
11111111 44

//
'I

/,

if
'/

I/

0000000 99999999399
000000000 9,9,9999g9g99

0D 00 99 9
00 00 99 9

00 00 9299 9 999
00 00 3990909999999
00 00 99
0o 00o 99
00 00 9
000000000 99999953909999

0000000 9999 9999

if

it
'I

I,

t9t"99g999 777777777777
999999 777777777777

9l 99 77 77
St 29, 71

999999, 999 77
77

21 77

99 77

*5 St s 5 77
999999,999999 17

4 44 44
444 444

:Xs s44444444444 4444 4444
:uu 44 44A 44 4
2 I 9 ~ 44 4 4 4 4 44

44 44 44 4 4
44 44 44 44

u 4.4444444 4 44444444
uuI I 4444444444444, 4444444444444

I:1 44 44
44 ~~~44

44 44
I
a

11 O00000
111 000000000

1: 1 1111 00 00

uuu 11~~i 00 co0
111 11 00 00
111 11 00 00

11 00 00
2S t 11 00 00
:3: 11 0o 0e
:. 11 @0 00

11111111 000000000
11111111 0000000

11 _ ,....e.eeeee.
11 O*e4 ..4.*411ee
11 se
11 et
11 ,.
11 ..........
11 . ...... .... ,.
11 s-
l11*
11 *
1111111111111 ...e.. eee~e~es
1111111111111 ee..eesesee

me~ssaa

353a8I5I 53,
55. 5g:::

55821SEI
AU. 11161

ceeececceee

cc cc
cc
cc
cc

ce

ececceceecece
cCecceCeecce

as as
"Ases ass
&a

me ee

as. &a

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

....................... ...4 ............................ #*.......................

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

program riieatlon information

cod syste cale version; 4.3

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

program: sas2

creation date: 03)07/97

library- lopt/neut/Seals4.3/bin'

this In not a seale configuration controlled eode

jobnomes niehol

~*--- date of ex tion: 01f09/97

* tI of em *fecution. 14:44:10
.............

. **00j.j***..****.*.*.C*.........*.*.X..@ .*.*.e¢ ***.X..**0

.**............ ............ ....... . 4

O'
0O0.

nuelide concentrations. vram
basis *single reactor asse.bly

lnltial 12-15 d
o 16 12.3R.05 1.33x303

total 2.9093OS 3.90K.03
0

0
0
0
a

nuelide concentrations gerem
basis asingle reactor ass_>by

initial l*l18 d
u234 2.835302 2.853*02
u235 3.203*04 3.203*04
u234 1.093*02 1.093*02
u238 9.57Z-03 9.47Z305

total 1.00.-04 1 .CDZ06
bsr -

Initial 10.5 dI 21.5 d 32.3 d 43.0 d 43.0 d
initial 10.1 d 21.5 d 32.3 d 43.0 I 43.0 d

nuelide cosucentrations grr.ie
basis -single reactor assembly

Initial 304.2 d 601.3 d 912.5 d 1214:7 d 1520.3 d 1823.0 d
o 1 1.353*03 3 1.333*05 1.3S3*03 1.351*05 1.3S3*0S 1.3135 03

nucilde Cone~ntrations, grams
bses *single reactor essbly
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ifitial 304.2 d 608.3 d
so 3 5.223-00 7.302-00 7.415*00

tc is 3.831-06 3.933-06 3.33-06
total 3.903-05 3.903.05 3.903.05

antial 304.2 d 608.3 a
u233 1.293-03 1.333-03 1.373-03
U234 2.283*02 2 283.02 2.233*02
u235 1.833*04 2.833-04 1.833*04
u236 2.543*03 2.543-03 2.541*03
u238 9.57c.05 9.573*05 93573-.5

n,237 1.313.02 1.438*02 1.432.02
pa236 1.443-05 6.993-05 5.733-05
P.238 1.933*01 2.033*01 2.073°01
p.238 1.933*01 2.033*01 2.073*01
pu239 4.22*.03 4.293*03 4.291*03
pa24o 9.701*02 S.o0.o02 9.10S302
pu241 4.413-02 4.243.02 4.073*02
p*242 6.333*01 6.333-01 6.233-01
aa24 8.55.Z00 2.593+01 4.263*01
.2442 1.4l-01 1.413-01 1.173-01

a.243 5.32Z-00 5.333+00 5.33*-00
total 9.843*05 9.343*05 9.643-05

0
0

initial 304.2 d 608.3 d
go 95 2493-02 3.63*-02 3.708-02

initial 304.2 d 601.3 d
te 9 33923-02 3.166*02 3.662*02
tal0l 3.443-02 3.443-02 3.443-02
rh103 1.983*02 2.331*02 2.333*02
*g109 2.6,9-01 2.693-01 2.693301

0

initial 304.2 d 606.3 d
ndl43 4.34**0 4.63*02 4.6-*02
ndl4S 3.362*02 3.33-*02 3.361-02
am147 3.533*01 S.113*01 8.173*01
au149 2.163*00 3.173*00 3.173*00
a"'50 1.203*02 S.202*02 1.203.02
aSMl5l 1.073.01 1.083*01 1.083*01
.g131 1.520-02 8.483-02 1.543-01
90I52 6.12-0*1 6.123-01 6.123*01

0

initial 304.2 d 608.3 1
eu153 3.563-01 3.602*01 3.60Z*01
9d155 1.263-02 1.913-01 3.493-01

total 1.52z304 1.523*04 1.523*04

912 5 d 1216.7 d 15203 d 1825.0 d
7.413*00 7.423*00 7.42*.00 7.423*00
3.930 3.931-04 3 933'.06 3.933-06
3.O03*0 3.103.05 3.03*.03 3.903*05

nuclid eoncantratiena gtra
basls *inule reactr aa~bly

912.5 a 3216.7 8 1520.3 a 1d25.0 d
1.423-03 1.463-02 1 503-03 1.513-03
2.233*02 2.291.03 2.2,.302 2.2-2 302
1.83304 1.13o.04 1.a83304 1.833-04
2.54 *-03 2.543.o0 2.5,.303 2.543*03
9.573S05 9.573*05 8 573*0S 5.57*-03
1.432-02 1.433.02 1.43.02 16.33.02
4.703-05 3.853-05 3.153-05 2.583-05
2.063-01 2.058r01 2.048*01 2.033*01
2.063*01 2.053.01 2:.03.0 2.033*01
4.291*03 4.293*03 4.923303 4.293*03
9.7013*02 9.693*02 9.683*02 9.638*02
3.913-02 3.768*02 3.613*02 3.471-02
6.333-01 6.333*01 6.333-01 6.333*01

S.SSS*01 7.393*01 8.86301 1.031*03
1.478-01 1.S63-01 1. 66-01 1.4S3-01
5.336*00 5.338-00 5.333-00 5.333*00

9.643*05 9.343-05 9.143g05 9.648*05
.l1nt concentrations. g ram
eClie6 eone ntrationl. gera

basis -sinle reactor "0asly
912.5 d 1216.7 * 1520.8 d 1825.0 a
2.703*02 3.703*02 3.703*02 3.703*02

nuclide concentrations. gera
bais l ine. reactor aaaXly

912.5 d 1216.7 d 1520.6 d 1825.0 8
3.163*02 3.166302 3.62+302 3.69-302
3.443*02 3.443*02 3.44-*02 3.443*02
2.333-02 2.331*02 2.33R*02 2.332-02
2.6)6-01 2.6,3*01 2.603*01 2.693-01

MUo1lli. concntrations. eraM
basis *ingle reactor asevly

912.5 d 1216.7 d 1520.8 d 1821.0 d
4.563*02 4.5(3.02 4.543-02 *.363*02
3.363*02 3.363*02 3.363*02 3.363*02
9.133*01 1.121*02 1.223*02 1.231302
3.173*00 3.173*00 3.173*00 3.173*00
1.203*02 1.203-02 1.203+02 1.203*02
1.07t-01 1.063*01 1.053*01 1.053*01
2.238-01 2.911-01 3.593041 42.23.01
6.128*01 6.121*01 6.123*01 6.123*01

,,uclide concentrations. grame
basis 'noie reactor agsbxly

912.5 d 1216.7 d 15208 8d 1825.0 d
3.603*01 3.603+01 3.603*01 3.603*01
4.* 3-01 6.123-01 7.218-01 6.173-01
1.52Z-04 1.52Z*04 1.523*04 1.532304
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mih87cO3.sum
0............ ........-... &.0**--- ........... e**-* .....-.

*SLZ.2 3 u1@ilsSoa rd

* tieleeme to SCALR4.3.

.~ ~~~~... ............

1 PYLmry module c55 end iisut reord sae driver 95/03129 - 09
0
.3

2 7

- Module saa2b will be Called
HIbha.-3. 5. 29.5 CiwmU J7e02. June 97

mixtures of fuel pin Cell

44group latticecell

Uo2 I den-9.99S 1 922
92234 0 0295 92235 3.2192236 0.0327 92231 9f.727 end

kr-S3 1 0 1-20 922 end
kr-I a 1 0 1-20 922 end
y-J9 1 1-20 922 and
mr-S0 1 0 1-20 922 nd
.r-93 1 0 1-20 922 end
zr-SO 1 0 1-20 J22 end
wr-95 1 0 1-20 922 end
nb-4 1021-20522 end
No-IS 1 0 1-20 522 end
tc-99 1 0 1-20 922 nd
ru-101 1 0 1-20 122 end
ru-106 1 0 1-20 922 end
rb-103 1 0 _-20 922 end
rb-lOS 1 0 1-20 922 end
pd-OS 1 0 2.20 922 end
pd-lOS 1 0 1.20 922 end
a*-107 1 0 1-20 922 end
sb-124 1 0 1-20 922 end
xse-31 0 1-20 922 end
xe-132 1 0 1-20 922 end
xe-1u5 1 0 1-20 922 end
Xe-136 1 0 1-20 922 end
cS-134 1 0 1-20 922 end
cS-uS 1 0 1-20 922 end
es-137 1 0 1-20 922 end
be-1i3 1 0 1-20 922 end
ls-13i 1 0 1-20 922 end
pr-l'l 1 0 1-20 922 end
Pr-1i2 1 0 120 922 end
ce-l44 1 0 1-20 522 end
nd-143 1 0 1-20 522 end
nd-145 0 1-20 922 end
nd-147 1 0 1-20 922 end
V -147 1 0 1-20 922 end
P-14M 1 0 1-20 922 *nd
ee-147 1 0 1-20 222 end
as-147 1 0 1-20 122 end
rM--15 1 0 1-20 922 end
eI-ISI 1 0 1-20 922 end
ea-152 1 0 1-20 322 end
eu-152 1 0 1-20 922 end
eu-iSO 1 0 1-20 922 end
eu-155 1 0 1-20 922 end
vd-155 1 0 1-20 922 end

rboe-zirct 6.51 5 0 0 0 3014 0.12 24000 0.10 24000 0.20 50000 1.40
40000 "-13 2 1.0 g00 end

h2b 3 den.-O.751 1 3S0 end
:rls-bormod 0.7311 1 1 0 0 5000 100 3 450.0e-S 540 and
end ceew
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squarepLtech 1.430 0.929 1 3 1.072 2 0.941 0 end

riin/asse-204 fuelnght-820.74 ncycles-5 nlib/cyc-.
printlevel-5 lightel-9 irzlevel-2 rtotel-5 end

2 0.4500 2 0.6935 3 0.8043 500 2.3403 3 2.6470

power-24 .S1 burn-215.0 down-311 and
pmovr-4J.92 burn-l57.0 down-9.0 end
power-l4.12 bun-170.0 doi-274 end
power-34.15 burn-3S2.0 down-0 end
pover-27.47 burn-28.00 doan-1825 end

o 235.0 cr 5.9 on 0.33
fe 13.0 co 0.075 ni 9.5
*r 221.0 nb 0.71 en 3.6

I ssmsesessm *aaa * saass 22222222222 bM hh
ssshsamsses aaaaeeaaa s assa 2222222222222 bh bb
em as *a * e as 22. 22 bh bh
Sm ma as m 22 hh bh

me ssfsess m 22 Shhhhhhhh
sesssm as *eeaaaaaaaaa *sammsmmse 22 bihhhhhhhhhhh

59 ma maIa F 22 bb hh
* em * a 22 bh hh

as * e ma aa ma mm 22 bh h b
NsasessessaX a Na easasssass 2222222222222 tbh hb

essmussses &a as asessassss 2222222222222 hh bh
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Li CCCCCcccCCcc 8h bh ocoooooooooooe
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21
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II ~ ~ a99399,999999
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uuu ~44 44

gI44 44
44 44

- 44 44441
u: 4444444444444
2:: * ~~~44
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'4

211.
211S
11 m

11 5.1111

1111111111111 2 .smee

7777777,77777
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7,
77
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'71
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44 44
44 44969S
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................ :. .. s ..:.:... ...................

........ *...*.l.:.....l.. .....:..5:... ... :................
.: .:fs.......B.*. *~s .* .a.:....:....:.............

Vrcogram Verification information

code system: scale version- 4.3

................. . ................... s.........................

proqramm sas2

creation dato: 03107197

Library: /opt/nwt/tScmslS4.3fbin

** this Is not a scalet configuration controllsd code

date of azscustIonu 08105i97

tism of sexecution: 14:43:44

0.

0 uCIlids cdncentration arm7s5
Initial 12-11 4 basis -single reactor assembly

2 4 .353.05 1.35!.05
total 3.903.05 3.20E.03

0 ~~~~~~~~~~uwelids ccncentrations. grams
Initial 22-10 ILbasis .siusols reactor assemly

u234 2.955.02 2.953.02
u233 3.213.01 3.213.04
%S236 3.275.02 3.271.02
u231 94973.05 3.673.05

total 1.003.04 1.003.04
0 basis.e
0 Initial 10.3 d 21.5 d 32.3 II
0 Initial 10.8 d 21.5 dL 32.3 6
0 niuwlide concentrations, grams

43.0 8
43.0 8

43.0 dL
43.0 IL
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Initial 304.2 d
It 1.35t-05 .l5t.05

Initial 304.2 d
9o 1.952301 1.513.01

tc 99 3.313-02 3.353-05
total 3.901*05 3.901.05

0

initial 304.2 d
u233 1.793-03 1.902-03
U234 1.863.02 1.863-02
u235 *:40.03 9.40*-03
u236 4.083*03 4.081-03
u238 9.463-05 9.453-05

np237 3.712302 3.71t-02
pu239 4.173-04 4.013-04
pV23a 1.083z02 1.163*02
pu238 1.083302 1.163*02
P.239 5.043.*0 5.113.0)
pu240 2.053*03 2.05-03
pu241 1.073-03 1.033.03
p.242 3.311*02 3.813-02
ain41 3.368301 7.593*01
.. 242. 6.325-01 6.331-01
a243 G.5S7301 6.58-*01

total 9.193s05 9.613*05

basis *iaole reactor assemly
101 8.3 d 912.5 d 1216.7 d 1520.8 d 1825.0 d
1.3lzs05 1.3SE305 1.35.o5 1.3l3*05 1.35Z-05

ruclids conentratlons or
basil *singl* reactor asmibly

600.3 a 912.5 d 1216.7 d 1520.5 d 1825.0 d
1.52*.01 1.523+01 1.S23.01 1.523.01 1.523*01
3.323-*0 3.533-05 3.353-05 3.353-05 3.353-05
3.903*05 3.903*05 3.903*05 3.9030.5 3.903*05

wAclid. cncentrationas gras
basis *Single reactor seably

603.3 d 912.5 d 1214.7 d 1520.3 d 125.0 d
2.023-03 2.132-03 2.24Z-03 2.363-03 2.417-03
1.873*02 1.83*02 1.833*02 1.853*02 1.903*02
9603-03 .4030-03 9.403.03 9.401.03 9.401-03
4.083*03 4.083*03 4.013*03 4.081*03 4.081*03
9.461.05 9.463-05 9.463*05 9.463-OS 9.461-05
3.783*02 3.793-02 3.193*02 3.793.02 3.793*02
3.293-04 2.693-04 2.213-04 1.813-04 1.483-04
1.178*02 1.173*02 1.163*02 1.163-02 1.15S-02
1.173-02 1.173*02 1.16302 1.163-02 1.153*02
S.111*03 5.113*03 5.111*03 5.11*-03 S.113*02
2.053-03 2.05Z-03 2.035*03 2.053*03 2.053*03
9.90*-02 9.513-02 9.143*02 1.783*02 *.433*02
3.813*02 3.813-02 3.313*02 3.811302 3.813-02
1.163*02 1.55Z-02 1.933-02 2.281-02 2.633*02
6.303-01 6.273-01 6.25S-01 6.223-01 4.203-01
S.583-01 6.573-01 .S573*01 6.573-01 6.573*01

9.693*05 9.693*05 9.693*05 P.693.05 9.693*05
*lmnt concentratiaon. Tr
muclids concntrtins. gr m
basis *single reactor sssbly

603.3 d 912.5 d 1216.7 d 1520.8 d 1825.0 d
I.953*02 6.9SZ*02 6.953-02 6.953-02 6.953-02

rmclids concentratiina grans
baiss .single reactor assebl

608.3 d 912.5 d 1216.7 4 15120. d 18 5.0 d
7.293-02 7.293*02 7.293*02 7.293*02 7.223*02
6S.833*02 6.183*02 6.883*02 6.133*02 6.833*02
*.393-02 4.393-02 4.393*02 4.393*02 4.393*02
7.473-01 7.473-01 7.47t*01 7.471-01 7.471*01

auclid. concentratlons. aras
basis -sinole reactor asubly

603.3 d 912.5 8 1216.7 d 1520M. 8 1825.0 d
7.S23*02 7.522302 7.523*02 7.523-02 7.523-02
4.193*02 6.193*02 6.193+02 6.193*02 6.193-02
1.433+02 1.663+02 1.143*02 1.983302 2.103*02
3.123-00 3.123*00 3.123*00 3.123-00 3.123-00
2.563*02 2.541*02 2.561*02 2.363*02 2.563*02
1.273*01 1.273*01 1.261-01 1.253*01 1.243*01
1.793-01 2.603-01 3.413-01 4.223-01 5.023-01
1.203-02 1.203+02 1.203*02 1.203*02 1.203*02

nuclids concentratAons egrams
basis *single reactor assembly

600.3 d 912.5 d 1216.7 d 1520.8 d 1825.0 d
9.353*01 9.053*01 9.353*01 9.853*01 9.853*01
1.013*00 1.423*00 1.723*00 2.093*00 2.373-00
3.03Z-04 3.033*08 3.033*04 3.033*04 3.031-04

0
0

0

0

0

Initial 204.2 d
so 95 5.913-02 6.893*02

initial 304.2 d
tc 99 7.261*02 7.293*02
rulOl 6.381302 *.383*02
rblO3 3.973*02 4.393203
.gI1S 7.463*01 7.473*01

Initial 204.2 d
,.d143 7.333-02 7.523*02
dlI45 6.193-02 6.193-02
as.47 *.033*01 1.15*Z02
am149 2.063*00 3.12t-00
als50 2.563+02 2.561.02
asaul 1.273*01 1.283*01
sulSI 1.45Z-02 9.703-02
80l52 1.20Z302 1.201.02

Initial 304.2 d
*u153 9.78*-01 9.853*01
gdISS 3 50t-02 5.543-01

total 3.03 3.04 3. 0 4
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mih87cO4.sum

* £CALE4. 3 ullatIa 3o
* .

Welcome to aL3-4.3.

........................... ..................... .*#*X . X.......... ^^

I primary module access and Input record I seale driver 95/03/29 - 09:04:27 t
_ du1 mas2h will be called

Nih1aa-2. 32.2 id/tT, MM Jlw 97

mixtures of fuel-pin-cell
d4greup lattlece-ll

u02 I e-.9 1922
32224 0.02i5 92212 3.21 5223; 0.0327 92211 94.727 end

k1-33 1 0 1 20 922 nd
kr-0 1 0 1.20 922 end
y-15 I 0 1-20 922 nd
*r-5o 1 0 1-20 522 nd
St-93 2 0 1-20 922 end
sr-54 2 0 1-20 922 end
r-.SI 1 0 1-20 922 end
-94 1 0 1-20 922 end
-55 1 0 1-20 922 end

te-55 1 0 1-20 922 nd
ru-101 1 0 1-20 22 *nd
ru-.10 1 0 1-20 922 end
rh-101 1 0 1-20 922 end
rh-l0S 1 0 1-20 922 end
pd-OS 1 0 1-20 922 nd
pd-101 1 0 1-20 922 nd
N-l05 1 0 1-20 922 and
mb-124 1 0 1-20 22 nd
=m-131 1 0 1-20 922 ed
ze-132 1 0 1-20 922 en
xe-135 1 0 1-20 922 end
X*-136 1 0 1.20 922 and
cS-134 1 0 1-20 922 end
ea-135 1 0 1-20 922 ed
ca-137 1 0 1-20 922 end
be-134 1 0 1-20 922 and
la-139 1 0 1-20 922 end
pr-lX 1 0 1220 922 end
pr-142 1 0 1-20 922 end
ee-144 1 0 1-20 522 end
rid-243 1 0 1-20 922 end
nd-lOS 1 0 1-20 922 epd
nd-147 1 0 1-20 922 nd
s,-147 1 0 1-20 922 end

I-1I 1 0 1-20 922 end
ae-1:7 1 0 1-20 922 end
s-14 a 1 0 1-20 522 end
se-ISO 1 0 1-20 922 nd
sm-lSI 1 0 1-20 922 end
uM-152 1 0 1-20 922 end
*u-153 1 0 1-20 922 nd
mu-154 1 0 1-20 922 nd
eu-IS 1 0 1-20 922 end
gd-1SS 1 0 2-20 922 end

rb-zIrcO t5t 5.6 0 0 00 014 0.12 24000 0.10 24000 0.20 50000 1.40
40000 98.18 2 1.0 407 end

h2o 3 den-0.7390 1 567 nd
artb-bormod 0.73t0 1 1 0 0 5000 100 2 450.0o-C 547 nd
end ceu

squarepitch 1.430 0.M25 1 3 1.072 2 0.940 0 end

Page 11-19 of 39

,WInInsu-2O4 fuelnoht-120.74 ncyeles-5 nllble 5
printlevil.5 lightel-5 i plrvol-2 umztotal-5 wn

3 0.6500 2 0.6935 3 0.80e 500 2.6408 3 2.6470

power-26.t7 burn-215.0 down-318 *nd
pover-3.12 burn-157.0 down-9.0 end
por-32 .12 burn-170.0 down.176 end
paw-e-'7.25 burn-352.0 down-0 end
poVer-'0.35 burn-25.00 down-125 end

o 123.0 er 5. e n 0.33
t 123.0 eo 0.075 ni 9.5
zr 221.0 nb 0.71 en 3.2

1 asomasmsu s assassaaa SaIOSSmaus8 22222222222 kh hh
sTssmESMS aaaaasasmas asaaaasASSsSM 2222222222222 hh hh

a ma at mC Cme sc 22 22 hh hh
mm am at Uo 22 b b Xiii

*c at ma me 22 hh hh
*ss$$ssssa *&9sa~s&$**& *$$Xsss||s22 bhhhhhhhh

u m e m u mim ea ms aaeaaaaaaaa m a .e m m aas a m m m m 2 2 h h hh h h hh ihuh
em at aa mm 22 hh hh
em *t aa mm 22 hhb h

ma *5 *c at mm *r 22 thb hh
|smemmammemem as a* amuc s msasssm m 2222222222222 hh hh
amaaammmmem ma at sahmammeuma 2222222222222 hh hb

Inn Mrn 11 ii1ihii ececcececec hh hh ooooooooooo 11
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0
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31111 mu ILLILLIIILI
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Mr mi urn Atnn nn nn It

nsn inn nn isnn m rn 11-i gmu IL
mu nnna {tiitis
-' iii Iiiiiiiiiiiinn nn 111111111111

0000000 Msels$$$8
000000000 188111818881

00 Go as of
0o c o as to
co 00 8s as
co 00 o8888888888
oo 0o 3a888888388
CO co as a8
CO 00 is -88
CO co a8 is

000000000 a8aaaamumumss
0000000 Bissell$h8I

CCCeCCCCCCCcC
cc cc
CC
cc
cc

cc
cc
cc
cc cc
cecececccecce

/I

'I

'I

/,

bh bb

111 bb

UMihhhihhiMhh

Mi Mi
1k hk
hk hk
111 kl
kh his

000 oooo0000o
00 00

00 co

OD 00
00 00
00 400

co coo

oo oo6000

0004000000004

ii
11
21
11
21
21
21
11
11

0000000 89999989,9,
000000000 9999899999,I9

00 00 8 89
00 00. 92 99
00 00 St 98
00 00 38III89I99889
00 00 1899 99

00 00 99
c0 00 83
000000000 88999899899999

0000000 988999899899

'I
I,

'I
II

II
'I
'I

'I
I,

'I
'I

'I

99 St 8938
9~~9 889~

88 9
98899999

8,29999
"""9,,

77777777777
"7777777777
77 77

77
77

77
77

77
77

77
77
77

11 5555555555555
211 55555555555S

l11 55s
11 55
11 55
12 555555555ss
11 555555555555
11 55
11 55
11 Ss 55

211111111 553S555S353555
11111111 5S555555SSS

I
a

11 0000000

sit 1til 00 00
t:, 11 00 c0
:2*,. 11 0o 00

11 0o 00

: *: 11 0o 00iii 11 00 00o
ts* 11 00 co

11111111 000000000
11111111 0000000

..ssa..ss... CCCCCCCCCCC 411aa..aAA.
............. CCeccccccccc *a ...a.iisset.
"5 3 CC CC 88 £
.. CC *. £as ccas 0so. cc .. ..

Jassassasassa cc ::1a44sasa1a"

.. CC *. *.
.. .. CC CC 00 0C
*uuuaaassBgsss 1CCCCcCCcCcCCC 0 mal

*sasssssas CCCCcCCeCeC am ..

22222222222
2222222222222
::: 22 22

:1: ~~~~22
22

22
all 22
a:: 22
mit 22

2222222222222
23222222222222

11 ...m..eeeemee
11 ..eeeee..emmee

21 *
21 *11 44
11 *00 ee

11
11
11 so
111111111111 .eeeeteee

111111111111 eavesteeseeit-

411

4444

44 44
44 44
44 44

444:444444444'
44144114444:444

4'

............... ......................... X*..... *X .................... .........
. .. . ....................

.......................... ......... a....................

... a.. ........

progra verifi¢caion lnformtlon

cod* wnt": scale verslon: 4.7

............... ......................... 4*X ............ X.* ......... ******.4. ......... @

.... X.......................................... ........ ................... .... ..... ....... a..a...

.... ...program: a2

creation date: 03/07197

libratry: Ipt/n ut/ISecl4.O2jbn

this li not a Ceale confiviration controlled code

.o.. me: nichol

date of executions 08109/87

.tim of smec.tionm 15:10:24

........................... ......... ... *.............. ....... .............. ... 0.......... .O&.....................0.............. ....
. .. *..**............... .

........... ................... ...... . *

0.
0

initial 13-18 a
0 1 1.35S-05 1.35Z*05

total 2.903*05 3.903*05

nuclide csenentrations. grams
basis *srngle reactor ussambly

nuclid coneCntrations. grams
basis *-ingle reactor stax ly

0

0
0
0
0

u234
u235
U235
u23S

total

initial 15-18 a
2.953*02 2.953+02
3.213*04 3.213+04
3.271.02 3.27Z.02
9.67z.05 *.47z.0S
1.003-06 1.003*01

basis .
initial 10.8 d 21.5 d 32.3 d
initial 10.o d 21.5 d 32.3 d

nuclled conCentrations, grams
basis asingle reactor massemly

initial 304.2 d 108.3 d 812.5 d 1216.1 d 1520.0 d 1825.0 d
o 11 1.353*05 1.35S305 1.253-0S 1.353-05 1.353*05 .1.253.05 1.351*05

nuclide concentrations, gram
basis -single reactor assasbly

43.0 d
43.0 .

43.0 d
43.0 e
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initial 304.2 d '08.3 d
so 95 1.401.01 1.691-01 1.70z.01
cc 99' 4.653-05 4.713.05 4.713-05

total 3.903.03 3.903*05 3.90u.os
0

initial 301.2 d *0t.3 d
u233 2.314-03 1.964-03 2.093-02
u234 2.773*02 1.77.-02 1.733.02
a22S 8.321303 8.313.03 8.312.03
u236 4.233.03 4.233*03 4.232.03
u238 9.44Z-05 3.443-05 9.443.05

z0237 4.163-02 4.253-02 4.253*02
pu239 6.211-04 5.113-04 4.191-04
pu231 1.333.02 1.433.02 1.441-02
pu233 1.3'2-02 1.433-02 1.44Z-02
pu239 5*143.03 5.21Z.03 5.213*03
pu240 2.221.0) 2.223*03 2.231*03
p4241 1,133.03 1.143*03 1.093-03
p.242 4*93Z.02 4,69.302 46939-02
..24 3.573*01 3.233.03 1,273-02
*242s *.813-01 6.353-01 6.123-01

a.243 1.931-01 8.941-0l 3,943-01
total 9.643*05 9,463-05 9. 64-05

0
0

912.5 d 1216.7 d 1520.0 d 1825.0 d
1.703-01 1.703-01 1.703'01 1.703-01

7 -.703 4,711-0S 4.713-0S 4.71<-0O
3,90o.03 3.103*03 3.90c.0S 3.9o.03

uclide Cmeftntraeions. gras
basis ig reactor asawbly

912.5 d 121t.7 d 1120.3 d l23.0 d
2.223-03 2.363-03 2.471-03 2 S.O3-0
1.7,9302 1.3 o2 1 .13*02 1.23ez02
6.313.0) 3.313*03 3,13.03 8.313*02
* 233-03 4.23.-03 4.23.-03 4.223.03
9443*05 9.443.*0 9.41.303 9.440os
*.253*02 4.253*02 4.263*02 4.263-02
3.43-o04 2.313-04 2.303-04 1.893-04
1.443-02 1.431*02 1.423-02 1.413*02
1,443-02 1.431*02 1.42Z-02 1.413*02
3.212-03 5.212*03 5.21*0-0 3.213,03
2.233.03 2.233*03 2.233*03 2.233.03
1.053-03 1,0131.03 9.63-02 9.313*02
4.693-02 4692.02 4.693-02 4.693*02
1.703*02 2,113.02 2.531-02 2.883*02
6.793-01 *.761-01 6.742-01 6.113-01
3.43-01 3.943*01 3.904-01 3.943*01
9.466305 9.643*05 9.46403 9,643.05

*lwnt concentrations. gram
wcIL6e concentratios. grams

basis -single reactor *sebly
912.5 d 1216.7 d 1520.0 d 1825.0 d
7.483*02 7.413*02 7.483-02 7.483*02

nwclid concitraties. grim
basis esingle reactor sssibly

912.5 d 1216.7 d 1520.3 d 125.0 d
17.86*02 7.863*02 7.836-02 7.863*02
7.491*02 7.493*02 7.493.03 7.491*02
4.73.-02 4.732*02 4.73.-02 4.733*02
3.433*01 3.483*01 3.433*01 3.483*01

unlide concentrations. grams
basis *sangle reactor 1ss~1y

912.5 6 1216.7 d 15203 t d1825.0 d
7.923*02 7.923.02 7.922302 7.923*02
6.633*02 4.633*02 6.6)3.02 6.631.02
1,713.02 1.90.-02 2.053302 2.172.02
3.322300 3.323.00 3.321.00 3.323*00
2.41302 2.443.02 2.842302 2.343-02
1.342301 1.323-01 1.323.01 1.323*01
2.743-01 3.603-01 4.433-01 3.303-01
1.213*02 1.293*02 1.293*02 1.293-02

"Malide concentrations. gras
basis *single reactor "AsslY

912.5 8 1214.7 d 1520.8 d 1323.0 d
1.113*02 1,111*02 1.113*02 1.113-02
1.433*00 2.042*00 2.413+00 2.733-00
3.101-04 3.303.04 3.303*04 2.303.04

Initial 304.2 d 608.1 d
ms 95 6.343-02 7*422.02 7.409302

0

0

initial.
tc 99 7.833302
rvlOl 7.493*02
rh1O3 4.273*02
aglOs 1.473*01

304.2 d 403.3 2
7.863*02 7.363*02
7.493.02 7.493*02
6.723*02 4.731*02
6.483-01 3.463301

Initial 304.2 d 603.2 d
,8143 7.712-02 7.525.02 7.923+02
ndl4S 6.621-02 C.63*t02 6.633*02
sa 147 3.243-01 1,193.02 1,483302
mea49 2.103-00 3.32Z.00 3.322-00
3.150 2.343-02 2.84Z.02 2.143*02
.131 1.342-01 1.333*01 1.353-01

aulSI 1.383-02 1,033.01 1.312-01
s.152 1.29Z-02 1.292*02 1.293*02

0

Initial 304.2 d 608.3 d
WU133 1.113-02 1.113.02 1.112.02
qdi55 3.753-02 6.353-01 1.143-00

total 3.303*04 3.303-04 3.30Z-04
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mih87cO7.sum
...................... ***... -e.-e-e-@................... @*00*v*-- ......... 0...............a.. .

* KAXZ4.3 bl11.tin Ioard

* .~~~~~~~!"

* . ----* Msl~~~vocem, to SCMA-4.3.

......... X**.....*-v*X***-*** .................... @*****.................. ....... O...

primary mo61 &access end leput reeord I seals driver - PS/03/29 - 09.90527
- mcdile anz2h will be calld

liha-.l *7. 33.7 C~dt/ r 3707c June 37

uixturea of fuel-pin-cell
4group lattleeeall

.o2 1 den-9.915 1 922
kr2234 0.023 92213 3.21 32235 0.0327 92238 96.727 and
lilS5 1 e 1-20 322 end
y-OS I 0 1-20 322 nd
Y-S0 1 0 1-20 522 end
*r-3 1 0 1-20 322 and
cr-fl 1 0 1-20 322 end

rr-S5 1 0 1-20 522 end
sr-35 1 e 1-20 322 eodnbo- 1 0 1-20 322 end
te-l3 1 0 1-20 922 end
te-Ot 1 0 1-20 322 and
ru-10l 1 0 1-20 322 end
ru-l03 1 0 1-20 322 end
rh-103 1 0 1-20 322 end

p-l05 1 0 1-20 322 nd
pd-08 1 0 1-20 322 end
pd-lOS 1 0 1-20 122 endag-103 S 0 1-20 322 nd
ab-124 1 0 1.20 322 nd
x*-131 1 0 1-20 322 end
ne-115 1 0 1-20 322 end

xe-13S 1 0 1-20 22 end
es-13 I 0 1.20 122 end
es-135 1 0 1.20 322 end
es-US 1 0 1-20 322 end
be-125 1 0 1-20 322 end
le-135 1 0 1-20 322 end
pr-141 0 1-20 322 end
pr-lU 1 0 1-20 322 end
pe-144 1 0 1-20 322 endce-144 1 0 1-20 322 n~dnd-143 1 0 1-20 322 end
nd-145 1 0 1-20 322 end
nd-147 I 0 1-20 322 nd
p.-147 101-20 922 end

1O4 1 0 1-20 322 end
e-14 1 0 1-20 322 end

*_-145 1 0 1-20 522 end
*_151 1 0 1-20 522 end

m-15 1 0 1-20 322 end

Sa-153 1 0 1-20 322 end
Ou-154 1 0 1-20 322 end
*u-155 1 0 1-20 322 end
gd-S55 1 0 1-20 322 end

arbm-zirc4 56.5 5 0 0 0 8015 0.12 24000 0.10 26000 0.20 50000 1.40
40000 75.18 2 1.0 501 end

No 3 don-0.7510 1 351 and
*rt-bormod 0.7510 1 1 0 0 5000 100 3 *500.0.- 51 and
end cee

squarepitch 1.430 0.2S 1 2 1.072 2 0.348 0 nd
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rnpin/s.xm204lfue~nqht.52OjI4 neyeles.5 nli/cyc-S
printlevel-5 liohtel-S In vel-2 numtotal-5 end

3 0.1300 2 0.4b35 3 0.8058 500 2.*401 3 2.5470

powr-21.13 burn-215.0 down-3SI end
pover-i3.1S burn-l57.0 doen-5.0 end
pover-O3S.1 burn-170.0 down-176 end
power-0301S burn-352.0 do*n-0 end
pmer-31.77 burn.28.00 down-1125 nd

D 115.0 cr 5.5 an 0.33
le 13.0 co 0.075 nl 3.3
rr 221.0 rb 0.71 en 3.0

sm*se4ssaccecs anss- ss a saa as5sa 22222222222 hI bh
assssassasss ananassasa asehecsses 2222222222222 h bb bb
*c as &a mn ss so 22 22 hh hb
mc an an * as 22 bh h h
cc en as cc 22 bhb b
.cssccssssssa asassesess 22 bhbbhhhhhhhh

cscssssmosss sacssassaaaass s sssscsassa 22 hhhhhhhhhI.
c as as o 22 bh hb

* os * as ~~ ~ ~~21 bh bh
cc an *5 * *s 22 1kh hh

cccssssgssss an ma 58ssa8ss88s 2222222222222 .h kh
e sssssscss as a scaxasscs 2222222222222 hh bb

rn nn iiiiiIiiiji eccecceeeee hh bh coocoooooco
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nnn nn 1 fi cccccccccc b 00000000000,00
nn em 11 cc seU bbe4 ermn Mu II Uh 00 e 0umurn mu ii ~~~cc lab lab 00 be

nn nn Mn ii cc "00 eo
unn unn urn ii ec )ah~hbh oo 00ur ur 721 i cc wwow bli to 00
aM Erur i cc hk is @ Deu Mn nnn C c 00 00
nn MM C. cc eebb }e
, via 1iitiiiiLiiL cccccccccccc lb bb 000000°°°°°OO
nn rn iiiiiiiiiiL cvcccccccccc ab 1a 0000000600

0

0000000 8814818888 // 0000000 I8883383888
000000000 000000000 8ooooo8888888

'IO 00" 88 88 II 0 0 8
000 0co 8II 0 000 so so

co "I 8 *s oo oo u *
a0 0la0 388881888 o o 00 00 SSISSlS

o c

co 001 813818coII 0 00" 18113318

0 0ll 55 U 1/ 33 30 22 22
00 55 33 0 3 22
11 55 33 22
11 555555555555 3331 22
111 555s55:535 3 22 2
II 55 uu: 33 22
11 5 5 uuu 33 22
11 55 55 33 33 22

11122111 5555555555555 3331333333333 222222222222
21111211 55555555555 . 2333333332 2222222222222

0 a833533ss tcccceeccee *Sao 4.
a:sahsa8138v~ c~ccecceccccc aaaasa

aXsass eeccg&&&s

*ssaazs . ee g ..A&S

83 CC cc as A

a ,,,llccs .c...c e ee as* &
8333383333 cCccccccccCc me MA
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i,
21
21
11
11
21
IL
11
11

II

^11121111121
l21211111lSS1

1'

I,

"I

I,
I,

I,

11
1'

21
1S
1S
21S

21111111111111

99UfO995999

99 99
19 9,

19 99

99

Ss

555555555555
5555 55555555

55 55
555555555555

5555555s555

;eeeteeeeess
*eeeraeaeea.e
a.
*8

aseecta..

Ce
85

asaaeeaesaae
a*eeaeee~eeaae

7777777777777
7177777777777
77 77

'77
77
77
77

77
77
77

48811 3881

888888880888
at me
to It
38 so
soos888a nsoa
Bio3888i8888

............. 6................ ......................... .

........... ................... ^ ............. *.*.* ........................

...... ....... *****........... . ...........................

..... ...

program verification inftoration

code system: scale version: 4.3
....... ............. ... *........X ........................ ** ............ *. ....... a...*...........a . 33* . ****.....

. .... a..... ...........

progrsm: 5352

creation date: 03/07117

library: Iopt/neutlzcsle4 .3/bin

this is not a scale configuration controlled code

Job'*mAe nuichol

date of execution: 01/08/97

time of execution: 15:32:53

. 3a. a.. ~. ... .*

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

nuclid econcentrations, gr
bai" esingle reactor asimubly

1-16 d
I.353.05
I.803.05

nuclids concentrations, grame
basis ,, Ingle reactor &ssbly

I
0.
0

Initial I
o 16 1.359.05 1

total 3.903*05 3
0

Initial 11-18 d
u234 2.953-02 2.$52-02
u235 3.212-04 3.218-04
u235 3.271*02 3.272*02
u238 9.87Z.05 .673*S05

total l.00l-08 1.001.06
0 basis -
0 Initial 10.6 a 21.5 d 32.3 d 43.0 d 43.0 d
0 initial 10.8 d 21.5 d 32.3 d 43.0 d 43.0 d
0 nuclide concentrations. grams

basis -single reactor asesmbly
initial 304.2 d 401.3 d 912.5 d 1216.7 d 1520.8 d 1125.0 d

a Is 1.353-05 1.351+05 1.35z-C5 1.352-0S 1.353*05 1.353*05 1.358.05
0 nuclide concentrations, grams

basis *single reactor asewbly
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laltial 304 2 d 605.2 d
No 95 1.46131 1.713*01 1,783.01
tc 9 5.263-05 5.333-05 5.33.-05

total 3.903*05 3.903.05 290o1.os

u233
u234
u235
u234
U230

vp237
Pu23 1
pu231
pu231

pu2340
pu24 Opu241
pu242
a.241

X2421
*.243

total

Initial 304.2 d 603.3 d
1.321-03 1.931-03 2.091-0
1.723*02 1.733.02 1.741.02
7.s13.0) 7.s13.03 7.123.03
4.313.03 '.313.03 4,313+03
9.431.05 9.43Z05 9.433,05
4.313.02 4*453.02 4.453.02
6.653-04 5.633-04 4.123-04
1:453.02 1.553-02 1.573+02
1.453*02 1.553-02 1.573.02
5.116+03 5.193*03 5.196*03
2.30.*03 2.303.03 2.303.03
1.221.03 1.173-03 1.12.-03
5,191.02 5.19302 5.193-02
3.519*01 8.391301 1.303*02
4.863-01 4.833-01 6.603-01
1.023*02 2.023*02 1.021*02
9.153.05 9.653-05 9.453+05

0

0

12.5 d 1216.7 d 1520.8 a 1s25.0 d
1.783*01 1.1*Z.01 1,783-01 1.763*01

5.333-05 5.233-05 5.333-05 5.333-.0
3.903-05 3.903-01 3."0.05 3.903.05

swcllde concentrations, gram
basis -sinola rector aslby

912.5 d 1216.7 d 1520.3 d 1625.0 d
2.223-03 2.353-03 2.493-03 2.423-03
1.153*02 1.743*02 1.773-02 1.783*02
7.13o*03 *7.13.03 7.01).03 7.113*0
4311*03 4.313,03 4.313.03 4.311.03
9.433*0' S.433-05 9.431-0o 9.433-05
4.453*02 4.443.02 4.443.02 4.44-02
3.183-04 3.10Z-04 2.54Z-04 2.013-04
1,5S3-02 1.543-02 1.553*02 1.543-02
1.543-02 1.514302 1.553.02 1.54Z-02
5.193+03 5.193*03 S.193-03 5.191-03
2.303-03 2.301+01 2.303-03 2.303-03
1.086303 1.041*03 9.973.02 9,583.02
5.193-02 5.163*02 5.191-02 5.191-02
1.743*02 2.113+02 2.573-02 2.,94-02
1.773-01 1.751-01 4.723-01 1.693-01

1.023-02 1.028+02 1.021-02 1.02Z-02
9.6 53 05 9.553*05 5.153*05 9.153*05

elnt concentratiosl. frame
nuclide coneantrations. rama
baasi *single reactor aaam1y

512.5 d 1216.7 d 1520.3 d 1325.0 d
7.763-02 7.733.02 7.187-02 7.783*02

nuclIde coacantratiole. Cram
baais aiogl. reactor asambly

912.5 6 12116.7 1520.3 a 1525.0 d
6.163*02 6.13Z-02 8.133-02 3.183*02

7.32.302 7,833.02 7.83Z*02 7,833.02
4.913*02 4.913*02 4,913-02 4.913*02
9.013*01 9.013*01 9.013.01 9.013*03

nuclide Ceoentrations. Wrap
basis -fina1. reactor masbly

912.5 d 1214.7 d 1520.8 d 1625.0 d
3.091*02 8.093*02 8.093*02 1.093*02
6.803*02 4.193+02 1.396*02 1.193-02

1.743-02 1.941+02 2.093*02 2.213*02
3.31-00 3.3*.00 3.343*00 3.33.-00
2.P99-02 2.993*02 2.992.02 2.299302
1.343-01 1.333*01 1.321*01 1.312301
2.733-01 3.593-01 4.443-01 5.293-01
1.23*202 1.353*02 1.353-02 1.353*02

iuclide co-nentration Urs&"
basis *ainl* reactor asebly

912.5 d 1216.7 d 1520.8 6 1825.0 d
1.186302 1.163.02 1.128302 1.182-02
1.753*00 2.203-00 2.593*00 2.943.00
3.446*04 3.463.04 3.4(3-04 3.463-04

Initial 304,2 d $0*.3 d
so 95 1.426*02 7.723*02 7.78*-02

Initial 304.2 d 108.3 a
te 99 3.151-02 8.113-02 8.183102
rulal 7.833*02 7.,33.02 7.833-02
rhlO3 4.421*02 4.911302 4,913.02
aglOg 3.993-01 9.013*01 9.013*01

Initial 304,2 d 'I01.3 d
nd143 7.876*02 6.093202 8.09*-02
nd145 6.633*02 6.891-02 1.893-02
8.147 3.393*01 1.213*02 1.51Z-02
s.149 2.061300 2.361300 3.,32-00
aulso 2.995302 2.993-02 2.993-02

s.l1 1.343*01 1.363*01 1.353-01
eulSi 1.231-02 1.003-01 1.873-01
sal 1.356-02 1,353-02 1.35*#02

Initial 304.2 d 101,3 d
*u153 1.183.02 1.181*02 1.112-02
9dl5 3.716-02 6.113-01 1,25S-00

total 3.46Z*04 3.463*04 3.4(3.04
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Inih87cO8.sum
0: .............................. x* ...... *..6* ................

* 3~~.OZ4.1 3lletin cod

* .Welco to So.LI-4.3.

.............. ........ *......... #.* ....... *09.**@. .................. X. **....... v

I vpriwy module errcos and 1aput record I scale drlvr -51031239 -9:0637
module ase2h will be called~hc 3 -. 31. 34O2 fl93. 1CMON. 61e 97

uxtures of fuel-pin-roll
"$group lattlencell

uo02 I den.w3.9 1 922
k2234 0 0235 52215 3.21 92231 0.0327 92231 561177 nd

kr-OO 1 0 1-20 522 nd
kr-IS 1 0 1-20 2 22 end
y-83 1 0 1-20 922 ad
er-30 1 0 1-20 922 end
rr-52 1 0 1-20 522 end
,r-94 I 0 1-20 522 eand
xr-PS 1 e 1.20 322 end
nb-4 0 1-20 322 end

o-55 1 0 1-20 922 end
tr-99 1 0 1-20 922 nd
ru-101 0 1-20 922 end
ru-106 1 0 1-20 522 end
rh-101 1 0 1-20 922 nd
rb-105 1 0 1-20 322 d
pd-lOS 1 0 1-20 322 Ond
Pd-10 1 0 2-20 922 end
*e-105 1 0 2-20 922 end
ob-124 1 0 1-20 322 end
x9-lU 1 0 1-20 322 end

e-11 1 0 1-20 322 ed
si-135 1 0 1-20 322 end
xe-126 1 0 1-20 922 end
cm-134 1 0 1-20 22 end
cm-135 2 0 1-20 522 nd
ca-137 1 0 1-20 322 nd
be-11 1 0 1-20 922 end
la-123 1 0 1-20 522 end
pr-l4l 1 0 1-20 322 end
pr-142 0 1-20 922 end
ce-l4< 1 0 1-20 922 end
nd-142 1 0 1-20 922 end
nd-l4S 1 0 1-20 922 end
nd-lI? 1 0 1-20 922 nd
a-I47 1 0 1-20 922 and

gm-lI 1 0 1-20 322 end
so-lI? 1 0 1-20 322 nd
am-149 1 0 1-20 322 nd
ea-ISO 1 0 1-20 922 end
ao-151 1 0 1-20 322 nd

*_-152 1 0 1-20 922 nd
5u-l3 1 0 1-20 922 end

mu-154 1 0 1-20 922 nd
ou-155 1 0 1-20 922 end
ed-ISS 1 0 1-20 322 end

Irb-sarI 1.5C 5 00 0 3011 0.12 24000 0.10 21000 0.20 50000 1.40
40000 7.10 2 1.0 124 end

h2o 3 don.0.6984 1 586 end
.rt i-bormod 0.6384 1 1 0 0 5000 100 3 450.Oo-C 531 end
end cou

squarepitch 1.430 0.529 1 3 1.072 2 0.943 0 end

npIn/case-204 tuelngbt-120.74 ncyelc-*5 ni/b/rye-5
prlntlee2-S lghtel-3 inplwe1-2 nutotzal-S end

3 0.6500 2 0.1935 3 0.3068 500 2.6408 3 2.6470

power-28.65 burn-21S.0 down-388 end
power-40.62 burn-157.0 down-9.0 end
power-40.52 burn-170.0 down-176 end
power-3l.72 burn-352.0 dOn-0 nd
power.31.05 birn-21.00 doen-1025 nd

o 12150 cr 5.3 an 0.33
tc 13.0 co 0.075 nl 5.5
ar 221.0 nb 0.11 an 3.6

1 sassessessa *Smaaca&c cSMsIaMSEu 22222222222 1 bh
aasseseee~s* essacaaaaac cssaeaacaass 2222222222222 hh hh
c cc ma ac aas as 22 22 th h
mc * a am 7c 22 11 hh
cc ma cc cc 22 kh hh
ea0eeSSSSIc cameacaaasaca cssncsssceess 22 bhhhhikkhbhhh

sasscasscssc saamassamacaa escsscsscssc 22 hjib2hhhhhhhh
cc cc a. cc 22 h h bb
em *c * s cm 22 1kh hh

em am cc at cc ca 22 hh hb
ea5522588m2a am s at cagsccsessa 222222222222 bb hb
cmaeeasuem am, a& $m5gcmee4 sc 2222222222222 bh hb

nn in LliliLlIIl e Cceeeecee hh hh oocoooooo 11
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on on
nnn nn

nn nn on
nn nn an
nn nn nm
nn nn nn
nn nn nn
nn nn an
la teem
nn MM1

n n n

SIiiiihiuhi
1i

Is
II
II

iiiiiii
iiit11zIIt

cicicecccvcce
ec cc
cc
cc
cc
c.

cec e

cccccc cccecccceccoec
sececcecscec

bh b
bh hh
bh b
hh b
bhh hh

hhbhhhhhhb%

hh bh
hh hh
bh hh
bh bh

0000000000000
00 o0
00 o0
D0 cc
00 00
00 o0
Do co
00 4 Oo

0000000000000
00000000000

11
11

11
11
11
11
11
21
222111111l1lll
12111111111111

0000000 aeu18aaeaue
000000000 88811818188as

00 00 as IS
00 00 II as
0o 0o as as
co 00 anaaaauaba
oo co 58811888388
oo 0o Is . Ss
co 00 Is as

00 00 It so
000000000 1833118881288
0000000 0018U818

/1
'I

I,
I,

II
I,

I,
I,

I,
ii

'I
'I

0000000 88881188888 /I 9199999 7777777777777
000000000 388881°°8°°a° II 3000290099901 77777777777

00 0o as Be I 9 99 77 7
00 00 as to 99 J7 77
00. 00 Ss Is I 90 '77
00 00 esM83331M86 I 999I9 0999990 77
00 00 33388|1|86 U0 9099999099909 77
000 0 G 3 tt 9 77
000 0 is It /1 77

00 00O as is 19 77
000000000 831661838l11 Ii 099999999900X 77

0000000 81333381161 9909)9900999 77
a

11 669696966666
112 66566666166666

1111 is
21 66
11 66
11 $66566666666
it 66669666466665
11 66 96
11 66 46
11 66 so

11111111 66966666666666
111111211 66696666666

2
0

22222222222 22222222722 3323333333 0000000
2222222222222 2222222222222 33323333333333 000000000

ott 22 22 22 22 111 33 33 00 00
I t I 22 22 I 33 00 00
moo 22 22 12 33 00 00

22 22 333 00 00.
22 22 333 00 00

fit 22 . 22 I I 33 00 00
Sri 22 22 'I 33 00 00
221 22 22 IsI 33 33 00 00

2222223222222 2222222222222 3333232333333 000000000
2222222222222 222222222222 333333333 0000000

sasssusasas ccccec asassasas 11 eseeeeeee
11a11sasM eeeas cccccccccccc "aassassaaa 11 *eeeaeeeeee
55 55 CC cc £5 £5 11 @4
Ns Cc as 2 11 0e
as cc as 11 we
:s56ses6s$ cc Saaassa&aOAas 11 eseeseese
6s95Ssssssss CC aaaSaasaases 11 eeeeeaee

e5 cc 55 x* 11 3s
55 cc sa as 11 so

as Na. ee cc s as 21 e
555115536a6 eececccccccC c 5 21l1112111111 *e0eeeeeegeeee
sassassussa eCCC cccc cc as *. 1" 1111111 eeeeeeeee

.............................. ........... e**....... ..*

.............. ........... . ........................................ * * *.*** ****

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

Program verification inforuation

*I... code system. scale version: 4.3

... ....... .... ..... I.. .... 66 . ........ ..........

.*~**I...................... .... . ...................** ** ..........****.

program: aaa2

creation dates 03/07197

libraryi /optisngut/Zcle4.3/bin

this 1i not a scale configuration controlled code

.jobnams: nichol

date of execution; 0808/97

.timt of execution: 16:22:30

*I-.............I...........*......... ****-.......* *.... .* **** . ......- *

I
0 *
0

Initial 23-2C d
o 16 1.335.0) 1.353.05

total 3.902.05 3.903.0)

nuclide concentrations. orams
basis -single reactor assembly

nuclide concentrations. gram
basis -sinole reactor &ssembly

0

u234
u23 5
u236
u273

total

initial 1-18 d
2.038*02 2.058.02
3.21Z.04 3.211.04
3.271.02 3.271802
0.672-05 06473.05
1.00Z-06 1.003.06

0

0.

basis -
initial 10.3 d 21.S d 22.3 d 43.0 d 43.0 d
Initial 10.3 d 21.S d 32.3 d 43.0 d 42.0 d

nuclide concentrations, grams
basis -sinole reactor assembly

Initial 304.2 d 601.3 d 712.5 d 1216:7 d 1520.3 d 1825.0 d
o 16 1.3.9-05 1.359-05 1.353-05 1.353.05 1.35S30) 1.35)-05 1.352305

nuclide concentrations. orena
basis *singla reactor assembly

0
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Initial
no " 1.5s3.01
te 59 £.543.05

total 3.103*05

204.2 d 600.3 d
-1.113-01 1.333*01
3.935-05 6.4s1-05
2.103-05 3.i0o.05

u232
u234
0235
u223
u23

nP237
Vu232
PU23
pu23S
pu231
yu240
pu241
pu242
.241
ma242m
a.243

total

initial 101.2 d 603.3 d
1. 1-03 2.053-03 2.133-03
1 .61-02 1.703*02 1.713*02
7.7M*03 7.773*02 7.773.03
4.323*03 4.J22302 4.322303
1.423*05 1.423*05 5.423-05
4.321*02 4.713*02 4.713*02
7.732-04 3.283-04 5.233-04
1.601.02 1.713*02 1.723*02
1.401*02 1.713*02 1.723*02
5.331*03 5.451*03 5.453*03
2.313-03 2.392-03 2.393*03
1.312-03 1.263-03 1.212+03
5.453-02 5.453302 5.432*02
3.353-01 1.003*01 1.39*.02
7.703-01 7.372-01 7.343-01
1.143*02 1.133-02 1.142*02
9.642-OS 9.64*S05 5.643*05

10

912.5 d 1216.7 d 1520.3 d 1325.0 d
1.313-01 lS.1*o01 1.893*01 1.311*01
6.532-05 6.653*05 .o4,-05 4.34Z-05
3.901-05 3.910.os 390.0305 3.90o-20

noclidn cone ntrations. gr
basis -single reactor assemy

912.5 d 1216.7 d 1520.0 d 1325.0 d
2.24"-02 2.433-03 2.323-03 2.743-03
1.723*02 1.733*02 1.743.02 1.733*02
7.773*02 7.77302 7.773*03 7.773*02
4.223+03 4.322.02 4.32Z*02 4.223-03
'.423+05 1.423*05 3 .42305 9.423*05
4.713*02 4.713*02 4.723-02 4.723-02
4.233-04 2.513-04 2.313-04 2.363-04
1.723*02 1.712*02 1.702-02 1.391-02
1.723*02 1.713*02 1.703-02 1. 91-02
5.453*03 5.453+*0 5.45S303 5.45*-02
2.392+03 2.X21303 2.392303 2.239-03
1.163+03 1:11is03 1.073*03 1.032-03
5.43*02 5.452.02 5.453*02 5.453-02
1.173*02 2.322302 2.733*02 3.131-02
7.313-01 7.532-01 7.553-01 7.523-01
1.143*02 1.143-02 1.143-02 1.141-02
1.643*05 1.643*05 9.643*05 1.643-05

elint ca ncmtrations. 1rrme
avclid. concentration.. gra
basis sainge reactor asseby

912.5 d 1211.7 d 1520.3 0 1325.0 d
7.061-02 7.841*02 7.863*02 7.863*02

nuclide cxcentrttions. Wes
baIs *sinol. reactor aaamb1Y

312.5 d 1214.7 d 1520. 8 1 325.0 4
8.273-02 8.271*02 3.273*02 3.273*02
7.163-02 7.916102 7.912-02 7.133*02
5.003-02 5.002*02 5.003*02 5.003*02
1.253*01 1.353*01 2 .35-*01 3.53*01

nclids concentrations. gross
bask. sinols reactor ssembly

112.5 d 1214.7 d 1520.J d 1285.0 d
3.263*02 3.263-02 3.26Z302 3.23*102
*.955302 3.953*02 6.353*02 4.153*02
1.73*R02 1.923*02 2.073*02 2.203*02
2.563*00 3.563*00 3.543-00 3.5S6-00
2.073*02 3.073-02 3.073*02 3.073*02
1.483-01 1.471*01 1.461-01 1.453*01
3.023-01 3.163-01 4.101-01 5.331-01

maclid. concentrations. Wroad
basis *single riactor asaeby

912.5 d 1216.7 d 1520.3 d 1325.0 d
1.252*02 1.353*02 1.3S*-02 1.3SX-02
1.222*02 1.221-02 1.223*02 1.223-02
1.313*00 2.273-00 2.673*00 3.03*-00
3.512*04 2.513-04 3.513-04 S.513-04

0

0

0

initial 304.2 d 403.3 d
so 95 6.383*02 7.803*02 7.369-02

initial 304.2 d 608.2 d
tc 19 3.243*02 3.273-02 8.273-02
rulOl 7.163*02 7.953*02 7.163-02
rhlO2 4.502*02 5.003-02 5.003-02
Og10 .233 *-01 *.353*01 1.353-01

ndl64
nd145
sn.47
5.149

Oa150

eul~i

Initial 304.2 d 606.2 d
J.043*02 5.263*02 1.261-02

153.402 9.153102 6.153*02
3.271*01 1.203*02 1.493302

2.253*00 3.563*00 3.563*00
3.072*02 3.073*02 3.073-02
1.481.01 1.503*01 1.493*01
1.453-02 1.11Z-01 2.071-01

initial 304.2 d 603.2 d
40152 1.353*02 1.25Z302 1.352*02
eu15 1.212-02 1.223-02 1.223*02
gd155 4.303-02 7.05Z-01 1.253*00

total 3.512-04 32.13-04 3.531*04
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mih86b021ess lOOdeg.sum....-................to.. ............. *****.*

* CcAL4.23 IuN etn board

* Wele_ to SCA12-8.3.
* a

primery module aceos cnd laput record I scale driver - 95000/23 - 09to6 17 1
- odule sas2b will be called

ih._-2. *6bO2 0. 83 Old/WM. 14b02. 5.' 97

*iXtUree Of fUll-pin-UnitCe61i

*dgroup lattic eell

ue2 I den-t 29t 1 322
9224 0 0225 9223S 3.208 92232 0.0208 92231 36.742 nd

kr-Il 1 0 1-20 322 mid
kr-85 1 0 1-20 322 nd
y-30 1 0 1-20 322 *nd

r-IO 1 0 1-20 322 *nd
sr -1 1 0 1-20 322 end
it-94 1 0 1-20 322 *nd
ar-I5 1 0 1-20 322 *nd
nb-4 1 0 1-20 122 nd

-7S 1 0 1-20 322 end
te-fl 1 0 1-20 322 and
rU-101 1 0 1-20 322 nd
ru-1D6 1 0 1-20 322 end
rb-103 1 0 1-20 322 end
rh-l05 1 0 1-20 322 end
pd-lO5 1 0 1-20 322 end
pd-l0V 1 0 1-20 322 end
*g-105 1 0 1-20 832 nd
sb-122 1 0 1-20 822 nd
ce-131 0 1-20 322 end
x -112 1 0 1-20 322 end
xe-23S 1 0 1-20 822 and
xe-136 1 0 1-20 8322 end
ce-134 1 0 1-20 232 end

ce-135 1 0 1-20 322 and
CeS-137 1 0 1-20 322 end
ba 2l3 1 0 1-20 322 nd
lc-121 1 0 1-20 822 end
pr-l4l 1 0 1-20 322 mnd
pr-2l4 1 0 1-20 322 And
ce-i44 1 0 1-20 222 end
ad-ll] 1 0 1-20 822 end

d-145 1 0 1-20 822 end
nd-l47 1 0 1-20 822 end
pm-14 1 0 1-20 822 end
pr-Il4 1 0 1-20 822 end
am-i47 1 0 1-20 122 end
u,-4I 1 0 1-20 322 *nd

sa-50 1 0 1-20 822 end
o-151 1 0 1-20 822 eOd
-152 1 0 1-20 022 Wd

eu-1S3 1 0 1-20 122 nd
u1-i54 1 0 1-20 822 end

eW-1,5 1 0 1-20 822 and
gd-155 1 0 1-20 822 end

arb-sir4 6.t 5 t O 08016 0.12 24000 0.10 15000 0.20 50000 1.40
40000 18.18 2 1.0 600 nd

t2o 3 den.0.751t 1 560 and
erT.-bOrc O.7S13 I 1 0 0 5000 100 3 430.0.-6 540 and

°450 pW boron (vtl In moderator

end ec^

fuel-pin-cell geometryl

equarepltcb 1.4300 0.321 1 3 1.072 2 0.41 0 end

*ssmbly *nd cycle parintersi

rpin/assm.204 fualnght-820.14 ncycleas- nlib/cyc-5
printlevel-S lightel-t inplevel-2 nwestotel-5 nd
3 0.6500 2 0.6135 3 0.1063 500 2.4408 3 2.6470
power-1.61 burn-215 down-1825 end

o 135.0 cr 5.3 tn 0.33
fo 13.0 co 0.015 pi 9.9
sr 221.0 nb 0.71 an 3.6

I seesessemsse *u&ac&&c 5885eeemec 22222222222 bb hh
eswsseessemesee ceccaceecac Besesmesage 2222222222222 bb bh
em. is an cc em g s 22 22 b b hh
as cc c em 22 bh Db

88 cc cc ig 22 bh bh
e310essessss88 cem ssac eefsessua 22 hhhhhhhhhhh

maieeem,8313 aae|seacac^se a ess essassas 22 hbiah idhbhhb
me an ma me 22 bb bh

as cc cc a. 22 bb hb
us mg *s fi as so 22 bhi hh
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11111111 77
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cc cc
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'I

its

2222222222222
2222222222222

Ish 1hh

0th 113h
hh hh

Ish 0th
0h

Ish bth
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kh
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3333333,3313
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........ ........... ..t...a....*... #.........*. *.......*t ...... . ...

. ..... ....... O..' .......... .*............0.f..........*.............

program verification Information

code mystem: scale vwralon: 4.3

~~~.........................*...............e...

programa maz2

crmation data: 03107/57

Ilbrmuyt /opthia~utflcala4.3/bin

thia Is not a scale configuratioun controlled code

Jobtnaam: oicbhol

data of axacution: 01/01/97

tima of execution: M713M3

. ............ m........ .............. ................ .............f........

0~~~~~~~ - - --- - - - -- - .- --.-- - - -- - -

0 mw~~~~~~~~~nclidm concentrations,. grame
basis *mingis. reactor aasmbaly

Initlal 13-16 d
o 25 1.352.05 1.355.05

total 3.90Z10S 3.901.01
* mnuclida

basis
Initial It-15 d

u234 2.85Z-02 2.05l-02
u235 3.211-04 3.21!.04
u231 2.081.02 2.082.02
U23 9.671-05 9.572-05

total 2.003-06 1.001.04
0 basis

coneatntrationus. grams
'mingle reactoz nasambly
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O initial 10.3
° Initial 10.3
0

initial 304.2 d 01 32 d
o If 1.53*-05 1.321-05 1.25&.05

0

initial 304.2 d $08.2 d
5o 15 2.64100 3.773.00 2.895-00

total 32.03*05 3.303*05 3.901-05
0

initial 204.2 d 600.2 d
u233 8:043-04 3.223-04 1.413-04
u234 2.533*02 2.5)3.02 2.533*02
u235 2.343-04 2.342-04 22343.04
u236 2.753.03 1.753.03 1.75X.03
u238 9.423+05 9423.05 95.23*05

na237 5.923.01 6.343*01 42434.01
pu236 1.965-05 1.44-05 1.343-03
pu231 4.4(3.00 4443.00 4.653*00
pu238 4.4(3.00 443.9100 4*653-00
pu239 2.943.03 3.023.03 3.023.-0
pu240 4.213.02 4.233.02 4.283-02
pu241 1.33.+02 1.323*02 1.272.02
pu242 1.01Z301 1.013-01 1.013-01

a241 1.03.+00 4.453-00 1.14k+01
aad42a 1.243-02 1.231-02 1.233-02
a8.24 4.143-01 8.163-01 4.148-01

total 9.913.05 9.951-05 95913.05
0
D

a 21.5 d 22.2 d
d 21.5 d 22.3 d

mueliie ceneCntrationa. grama
basis mingle reactor a&aably

512.3 a 1214.7 d 1520.8 d 1825.0 d
1.53.#05 1.532.05 1.53.005 1.353*05

maelida concmtratios. gram
basia caifgla r*actor assebly

512.5 d 1216.7 d 15120. d 1325.0 d
3.353-00 3.193.00 3.33-.00 3.303-00
3.903.05 3.903.OS 2.903*05 3.203*05

nuclift concantratioms. gtaa
basis *langle reactor assebly

912.5 d 1216.7 d 1320.0 d 1825.0 d
*.403-04 3.793-04 8.513-04 9.173-04
2.533.02 2.53.-02 2.5)3.02 2.53.-02
2.343*04 2.343*04 2.43.04 2.343-04
1.753.03 1.751.03 1.738.03 1.759-03
9.421.05 9.423*03 9542.05 9.23-05
6.324301 4.361301 6.36301. 6.372-01
1.103-05 5.013-06 7.283-06 6.053-04
4.623.00 4.595*00 4343.00 4.5)3.00
4.423-00 4.595300 4.564.00 4.533*00
3.023.0) 3.023*03 2.023.0) 3 023.03
4.283-02 4.231-02 4.213.02 4.211*02
1.223*02 1.173*02 1.13.-02 1.013*02
1.013+01 1.013.01 1.013-01 1.013*01
1.43.01. 2.143.01 2.403.01 3.042-01
1.223-02 1.223-02 1.212-02 1.211-02
4.163-01 4.1(3-01 4.143-01 4.4Z3-01
59.51-05 5.913.0s 9.91.-05 9.113.05

elemnt concentrations. grra
,aclia concentrations. grama
baesi *-ingle raeator asaebly

512.5 d 1214.7 d 1520.6 d 1325.0 d
2.183*02 2.113-02 2.183.02 2.113-02

nuclia coneantrations. gram
btais acinole reactor asably

512.5 d 1214.7 d 1520 .8 d 1025.0 d
2.243-02 2.241*02 2.243*02 2.242.02
1.955*02 1.931-02 1.953-02 1.93*#02
1.333.02 1.323.02 1.33.-02 1.33.#02
1.053.01 1.053.01 1.053.01 1.05z.01

=%clida coneantrations. grams
basis *single reactor assembly

512.5 d 1216.7 d 1520.0 d 1325.0 d
2.823.02 2.223*02 2.823.02 2.828.02
1.995*02 1.553*02 1.553-02 1.99a.02
5.483*01* 46.4901 7.30c.01 7.93.01.
3.13.-00 3.133*00 3.1)3.00 3.131-00
4.43.-01 4.4)3*01 4.43.+01 4.43-.01
1.43'-00 8.311*00 1.322-00 1.273.00
1.723-01 2.243-01 2.303-01 3.331-01
3.3)3101 3.331.01 3.332+01 3.331-01

nuelide concentrations wrama
basis aingle reactor asembly

912.5 d 1216.7 d 1320.8 d 1025.0 d
1.553*01 1.553-.01 Z.53301 1.55*.01
2.531-01 3217Z-01 2.743-01 4.24Z-01
B.422*03 0 .23*03 8.623t03 8.621.03

43.0 d
43.0 d

43.0 d
43.0 d

initial
so Is 5.231-01

0

Initial
te 99 2.203402
rulol 1.953*02
3th1o 9.46Z301
agl09 1.033*01

0

304.2 d
2.112.302

204.2 d
2.242.02
1. 55302
1. 33*02
1.053-01

408.3 d
2 .182*02

*408.3 d
2 .242-02
1.95SR02
1. 22302
1. 052.01

ndl1]
dlM45

SaIM47
aw.49
52115
aniSI
Oul51
2^152

initial
2 .522-02
l.R92.02
4 .782*00
1. 43-00
4.43Z*01
3.3(3.00
3 .4 3 3 .0 )

3.331-01

304.2 d 108.3 d
2.323*02 2.121*02
1..5z.02 1.593-02
2.644.01 4.211*01
3.133*00 3.1)3*00
4.43*.01 4.432-01
1.543*00 8.433.00
*.343-02 1.133-01
3.33*.01 3.231-01

Initial 204.2 d 60532 d
mul53 1.52*-01 1.553*01 1.553.01
od25S 4.752-03 9.77Z-02 l.803-01

total 8.622-03 8.42.-03 8.423.03
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mih86bO2plus 1OOboron.surn
0.*. *...... ........ ................... ......*** .*******.........**

* sc^=.l. bulletin icard

welolem to 81.3-4.2.

....................... .......... * ***** .........***

1 prry modue eeae and Itvut record t secaS driver - 93103fl9 - 09e06527 1
- module walli Vill be called

0t=b-13 86b02 0. 8.3 c4dU. bOM l. June 97

mixtures of fuei..pn-unitcell:

'4qrouo latticeCell

u*2 1 den 9.995 1 922

k2-2 10 1-20 22 dnd
ltx-_S 1 0 1.20 922 and
y-8 1 0 1-20 922 Md
.,r-b 1 e 1-20 22 end
sr-93 I 0 1-20 922 end
sr-94 1 0 1-20 922 _d
xr-9S 1 0 1-20 922 ed
nb-94 1 0 1-20 522 nd
mo-9S 1 0 1-20 922 end
tc-lb 1 0 1-20 922 nd
ru-101 0 1.20 922 end
rV-10 1 0 1-20 922 WA
rh-103 1 0 1-20 922 end
rh-105 1 0 1-20 922 end
pd-105 1 0 1-20 922 and
pd-108 1 0 1-20 922 end
so-I09 1 0 1-20 922 em
ab-124 1 0 1-20 922 end
Ue-131 1 0 1.20 922 end
ze-132 1 0 1-20 922 end
xe-135 1 0 1-20 922 end
Xe-fE 1 0 1-20 922 mnd
ce-124 1 0 1-20 922 ed
co-135 1 0 1-20 922 ed
e-137 1 0 1-20 22 end
ba-136 1 0 1-20 922 end
la-139 1 0 1-20 922 end
pr-l4l 1 0 1-20 922 *nd
pr-i43 1 0 1-20 922 end
ce-ill 1 0 1-20 922 end
nd-i12 1 0 1-20 922 _,d
nd-Ill 1 0 1-20 922 nd
nd-il? 1 0 1-20 922 end
s--i47 1 0 1-20 922 eO
pm-14- 1 0 1-20 922 end

-147 2 0 1-20 922 end
o-l24 1 01-20 922 en

-I5O 1 0 1-20 922 end
m-15l1 2 1-20 922 end
an-152 101-20 922 end
eu-1S3 1 01-20 922 end
eu-il4 1 0 1-20 922 end
eu-15 1 0 1-20 922 end
gd-155 1 0 1-20 922 end

.rt-xirc4 6.56 5 00 0 101i 0.12 24000 0.10 24000 0.20 50000 1.40
40000 91.18 2 1.0 600 end

h20 I den-0.7510 1 560 end
orb-b*ormd 0.752 1 I 0 0 9000 100 2 S.D-$ S560 end

450 Sps boron IvO) in moderator

end corp

fuel-pin-cell e*o try:

equarepltch 1.4300 0.929 1 3 1.072 2 0.941 0 and

*amevbly and cycle pereiteral

rpintja-204 fuelnght-820.74 cyceles-l nlib/cyc-S
printliel.S lightel-9 inplevel-2 mstotal- . nd
3 0.6500 2 0.6935 2 0.8068 500 2.6408 3 2.6470
vottr-38.61 burn-215 down-1825 end

a 135.0 er 5.9 an 0.33
fe 13.0 co 0.075 Mi 9.9
ir 221.0 ab 0.71 an 3.6

- - - - - - -- - - - - - - - - - - - - - - - - - - ~~~~~- - - - - - - _

2 emcssanstas Camapasaa CSeeaes$m 22232222222 th N
TONuucaScScs esSaaamaa^ a asaSccSSSeOSS 2222222222222 hh hh
e a ea *a em as 22 22 hh M

us ac s m 22 hh )
me aa Ca 2 22 t N hh
Nmemmemeemms *maaca aaamp amamesssessc 22 hhhhhhihihhh
mmmeuummeme ecNaeaaaaaal: 8S805825em 22 hhbbbhhhh hhhhi

*C CC CC ci 22 hh hh
xc "a em J J J 22 ih hh

S& cc &"A ea as 22 bi Ni
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sasasassasass 5* *8 msesaasa.,*s* 2222222222222 bb bht
sssaasssesa, $ * t 8* 5Bssa55 222222222222 ho khi

urn uin 11111110 1 cCCCCCCccccc hk h eo 0000 0ee000
nnrn mv Sl~itiiiilti ecccCCCCCCCe hh hbs @ooe _oo
TIMM l S cc cc bb bb 00 00
nn urn 11 cc ce1e bb 00 00ur ur Mu 11 cc ish ih oo 0.
un un um it cc b, t U h hhbt 0O 00
un Orn r I1 CC hiuhhhhhhhh so ee
urn MM un 1L ee bh hh go Do
nn mm nn it eeCC hi l hh Do oo
inn nnnn It cc e he hh oo
Blv nnn ilil11 1l cce CeeeCeeee l1h hh 00eeeeoo0006o
un rn S11111MIS ceCeCCCCCCe hh hh ooooooooooo

oooooo -'11111111 CCCCCCC hi hs el ooooooooool~else00000 8311",3 0000000 amneu
00000000 18133311 000000000 mmls::::::::S

00 00 a . I / 00 c0I It
co oOe as eo ee s * mu
e0 00 38 II :C O e0 38 e
00 o 00 u3i*8333 /ee 0o a0 33313

00 00 33s831l883 i 00 00 SIISSSeo oo 36 | |as oo eo 00 00 mu
eo Co m mu O e 00
00 00 a 3 I I 0 00 co a is

ooooooooo *uiumimuiimsi /oooooooo~o mmmmemmammsms
ooooooo 3838881311 II 0000000 muals#M

11 777777777 33333333333 22222222222
111 777777777777 3333333333333 2222222222222

1111 77 77 : 33 23 22 22
11 77 a 33 22
11 77 3 23 22
11 77 322 22
11 77 3223 2
11 77 a 233 22
11 77 2 23 22
11 77 33 33 22

11111111 77 3333332333332 2222222222222
11111111 77 33333323333 2222222222222

2

sesisssss Me CccccCcc a

8ss1amsssass CC :L5am*55555i

C cC a5 s5mm cc £8a
5 s 3ssss s C eC CCcc It *a
511581555555 CCCCeeCeeeCeCC 8* *8
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. .. ....... aS................................................

9trgS8 verification intormation

Co...... de system scale version: 4.2

. 5.... ..... *- ... 5.....5. . .. 5. 5X.*.5** *.5****555..... *-*

. .................... . S*

prog~rme: s582

creationt date: 03/07/17
librarys /opt urseutl/Sese4.3/bin

..... .this is not a seal configuration controlled code
........... ..............

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

.... -ltr b n ~ s e r_: * u s i c o

date- ofe Ducl *s eutior 03/03/07 *----

1 n ~~~~t !t m e o f 1e C ti1: 7:2 :4

..... ......

*. 555*5 5 5 5u 5 55 5 u ....... . .. 55

O~ ~ ~~~~t Is ae3 z elefnrt~ otolded

total 3 ....... a$

o0 nuclids concentrations. *grams
Init!,al 12-18 dbasis astingle reactor essembly

initi- e'-o d e o x S 0 g °

t l 2:2.... .02.O 2.00.*02

~~~. ... u w li s _ co n e~xe nt r a o n s , 17 r2 a s s--

u234 23 5 .0 2 2 1.45* 0

U2.34 2.0 2* 2 2.031 *02
u 2 3 8 5.47 2 * 5 0 1 0

total 1001. 01 1.00....
0 ~~~~~~~~~~basis
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0
0
0

Snitiii 10.3
initial 10.8

Initial 304.2 d *01.3 d
o6 1.33.-0s 1.353.05 1.333*05

inittal 304.2 d 608.3 d
o 95 1. 66300 2.310.0O 3.323-00

total 3.903.05 3.90Z.05 .3U03*05

Initial 304.2 d 6083. d
u233 3.143-04 1.32Z-04 8.523-04
w234 2.523*02 2.52Z-02 2.333-02
m.235 2.343-04 2.343-04 2.341*04
U23i 1.753*03 1.753-03 1.753-03
U238 9.323-05 9.623-05 9.623*05
op237 S.193-01 9.432301 6.43.-01
pu233 2.011-05 1.673-05 1.37Z-05
pu2M8 4.533*00 4.733.00 4.723+00
pu2M3 4.533-00 4.733-00 4,723.00
pu239 2.993-03 3.073*03 3.071*03
pu24O 4.333-02 4.33*-02 4.33*02
vu24l 1.40z.02 1.353t02 1.303*02
puM22 1.033*01 1.03X*01 1.033*01
am241 1.053*00 3.593*00 1.193*01
a242u 1.273-02 1.272-02 1.233-02
m243 4.243-01 4.273-01 4.273-01

total 9391z.0s 9.913*05 9.913*05

Initial 304.2 d 60JI d
*o 5 9.323*01 2.11i.02 2.183-02

Initial 304.2 a 508.2 a
te 99 2.203-02 2:241.02 2.243*02
rul0l 1.9I5302 1.953*02 1.952302
rhlil 9.433-01 1.332*02 1.333*02
aglO9 1.063-01 1.073*01 1.073*01

initial 204.2 d 403.3 d
nfdl4 2.523*02 2.82Z302 23823.02
ndl45 1.992*02 1.991*02 1.993*02

,147 6.771*00 2.443*01 4*213.01
6=149 1.973*00 3.143-00 3.14Z.00
a150 6.433*01 6.433*01 6.433*01
1all *.423*00 3.603-00 8.543*00
il1l 1.553-03 6.393-02 3.193-01
.. lS2 3.333-01 3.33*.01 3.333.01

initial 304.2 d *08.2 d
*u152 1.523-01 1.563+01 1.563*01
gdISS 4.81t-03 9.52U-02 1.313-01

total 8.62Z303 3.62Z-03 83.21*03

d 21.5 d 32.3 8 43.0 d
d 21.5 d 32.3 42.0 d

mculide conenmtrationa. gra
bala *"Inole reactor aaae.bly

912.5 d 1216.7 d 1520.6 d 1825.0 d
1.35S*05 1.351*05 1.353*05 1.353*05

nuclda concentrations. UrA
hesal *.inole reactor asmbly

912.5 d 1216.7 d 1520.3 d 1025.0 d
3.933*00 3.323-00 3.933*00 3.s33-00
3.903*05 3.903*05 3.903-05 3.903*05

nucli6e oncentratiuna. gram
hasa *mingl* reactor assely

912.5 d 1214.7 d 1520.1 d 1325.0 a
3.*71-04 3.901-04 9.093.04 9.293-04
2.533102 2.533*02 2.533*02 2.533-02
2.343*04 2.343-04 2.341*04 2.341*04
1.753*03 1.753-03 1.753-03 1.753*03
9.423-05 9.623-05 9.62*S05 9.623-05
6.433.01 6.433-01 6.430I1 6.443-01
1.123-05 3.223-06 7.553-06 6.193-06
4.693*00 4.663*00 6.623*00 4.603-00
4.693*00 4.663*00 4.632*00 4.603*00
3.07S*03 3.073.03 2.073*03 3.073*03
4.333-02 4.331-02 4.331-02 4.33*-02
1.243*02 1.202*02 1.153*02 1.103*02
1.033*01 1.033*01 1.033*01 1.03*#01
1.703*01 2.19Z301 2.641*01 3.103*01
1.263-02 1.253-02 1.253-02 1.243-02
4.273-01 4.271-01 4.273-01 4.271-81
9.913*05 .9.13*05 9.913*05 3.31*05

*1_nt eencentrationi. grin
tuclide concentratimna. grama
basis *lainql reactor aaewbly

912.5 d 1216.7 d 1520.0 d 1325.0 d
2.183*02 2.133*02 2.183*02 2.113*02

muclioe concentrationa. gr
hasis -ingle reactor asmbly

912.5 d 1216.7 d 1520.0 d 1825.0 d
2.243*02 2.241*02 2.243-02 2.243*02
1.953*02 1.95*g02 1.95z302 1.JS-02
1.333*02 1.33*-02 1.313302 1.333-02
1.073*01 1.073*01 1.073*01 1.073-01

nuclid- concentrationa. grma
beass asingle reactor assebl

312.5 8 1216.7 d 1520.8 d 1825.0 d
2.323-02 2.823-02 2.323*02 2.823023
1.9 9302 1 .93102 1.993*02 1.993+02
5.473*01 6.483*01 7.303-01 7.953*01
3.143*00 3.143*00 3.143*00 3.14Z300
6.43*+01 6.43*+01 6.43*-01 6.431*01
8.493*00 1.433*00 1.38-300 3.22300
1.732-01 2.28Z-01 2.823-01 2.353-01
3.333*01 3.333-01 3.333*01 3.323*01

nuclide concentrations. grams
balas -ingle reactor asaably

912.5 d 1216.7 d 1520.3 d 1825.0 8
1.563+01 1.5S6301 1.543*01 1.542*01
2.543-01 3.113-01 3.752-01 4.263-01
8.623+03 3.623*03 83.23*03 1.623-03

43.0 O
42.0 d
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Ilih87cO7Iess lOOdeg.sum

Lx4.! 3Sull.ie SOard

* __ec, to ____ __-43.

*;.3 *** * @@*^***v**......... . to..4**** ....... *¢*--v**.4
primery uo&&le aceese and inpaut record I ae driver - 5sroln _ 0fi0 6

z37 I
- dule ca2b vii be called

Nihia-3. 7. 33.7 OWV/ . 37CO7. June 37

:aiLturs of frusl-pin-eell
44gro1P lattilScell

ue2 1 den-5.996 1 122
32234 0 02;3 92233 3.21 92236 0.0327 32233 3$.727 nd

kr-1I 1 0 1-20 122 and
kr-05 10 1-20 022 end
y-93 1 0 1-20 322 ad
cr-30 1 0 1-20 822 nnd*
sr-94 1 1-20 822 end
ar-g5 1 0 1-20 822 end
crb-9 1 0 1-20 822 end
NO-95 1 0 1-20 822 end
e-5 1 0 1-20 122 and
tc-3, 1 1-20 322 end
ru-101 I C 1-20 822 nd
ru-O10 1 0 1-20 322 end
ria-i0i 1 0 1-20 n22 *nd
rh-105 1 1-20 822 end
pd-lOS 1 1-20 022 end
pd-105 1 0 1-20 322 end
q-l09 1 0 1-20 122 end
b-124 1 1-20 822 end

xe-lu 1 0 1-20 322 end
ze-132 1 0 1-20 822 end
x*-133 1 0 1-20 322 end
xe-1uS 1 0 1-20 822 end
ces-l3 1 0 1-20 822 end
Co-lu 1 0 1-20 822 end
Ce-13u 1 0 1-20 822 ed
be-l2 1 0 1-20 822 nd
2e-139 1 0 1-20 822 end
pr-141 1 0 1-20 322 end
pr-243 1 0 1-20 322 nd
ce-lO 1 0 1-20 322 end
nd-14 1 0 1-20 322 end
nd-l45 1 0 1-20 322 end
nd-147 1 0 1-20 *22 'end
w-147 1 0 1-20 322 And
=:149 101-20 322 ed

-107 120 1-20 322 erd
-10 1 0 1-20 022 end

Ma-150 1 0 1-20 822 end
ae-151 1 0 1-20 822 end
80-152 1 0 1-20 822 nd
eu-153 1 0 1-20 822 nd
eu-2S4 1 0 1-20 822 end
*u-155 1 0 1-20 822 end
cd-155 1 0 1-20 822 end

rbon-vircd 6.56 5 0 0 0 8016 0.12 24000 0.10 26000 0.20 50000 1.40
40000 38.13 2 1.0 601 end

h2o 3 den-0.7510 1 561 nd
arbit-boruod 0.7510 1 1 0 0 5000 100 2 ASO0.0.- 561 nd
end Cv

squarapitch 1.430 0.929 1 3 1.072 2 0.948 0 nd

Page II-34 of 39

npinlass-204 fuelnqht.820.74 ncycles-3 nlib/eye-S
printlevel-3 lightel3- Lnplovel-2 nuiatotal-5 end

3 0.6500 2 0.6935 3 0.8043 500 2.6403 3 2.6470

povwr-20.13 burn-215.0 down-331 end
povr.l55.1 burn-l57.0 down.9.0 end
power-3.11 burn-170.0 down-176 end
power-33.IS burn-352.0 down-O end
pover-3l.77 burn-12.00 down-1325 end

o 135.0 cr 3.9 an 0.33
f- 13.0 co 0.075 ni 9.9
or 221.0 nb 0.71 an 3.6

I csseegcc8s c acaaef, cssessseecc 22222222222
Esswesfccssas "&aSas&&" essessccalass 2222222222222
cc cc *c aa as cc 22 22
cc *c aa 33 22

::85889ses *&46asessaass' , :88MSZSIB 22 2
sssssss$g:: salsfissasasse *po$ASSOST 22

*g " *& * ~~~~~~22
as e * 22

n A s 2 22
cecceceucecee cc c *- cceuecaccec 2222222222222
cecacececce cc cc 8 ceca cecace 222 23222222 22

nn nn lii0liii eenmceceCecce bh 33h

Wa b
bh bb
33 bh3
b 3 713
33 331

bhh3WO&3h
hhh3 hhhhh
hh 33

00000000000 11
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nnn 3,n1111LIMI 11 ccriccce Ish bb @@0@o@@0@@@ 11
VuW= 11 It cc cc bb Ish co co it
3838 3M IL cc b bh co co 21
ur MAut uma 11 CC0 bs h em 00 21
M M8 3M IL cc Do)hih~b. m co 11
3M 38 On IL cc 00hhh~blh * a* 11
urn ur TM1 Ii cc 11 h a. 00 11

umnnovn IL C bb Isk OD 00 21
mnm IL CC cc hh 5k so 00 11

r FMm IiiIMIiiLI ccccecCaccCCC Uh Ish 0000000000060 1111111
381 M LLILIMMILL cCccccccccC bh 55 ooea0ooo 111111111

0000000 sSaiim 1 000 33g33 V 9991:1195S99 '7177777777777
000000000 888811181 I @O001:0010 88MMMSMISI II ..99.. ~9999 777777777777

c0o a i i C 00 as so o cU :93 99 77 77
00 co4asi Io ma II 77'I'Da a ii o@ i0 i s NI 9 97
00 0I *iaassi 0 :00 Iasaaaaan 77
00. o@ *sassaes#a ii 00 co aaMalaaastsi 9999'9 77

00 00 3 818 I8I818800 00 44 88 II " 99 77,
00 00 I laI 00 0 38 8 /91 77
00 c0o E I0 0 0 8 88 91 77
coooo co aaaaasaaa i 0ooooou 31884*I /9999999 77

00coo0oO uaaaaaaaaaa I 00000000 1188112851so ii ~totS 7

21 17777777777777 535355555555 44 11 0000000
III 777777777777 5S55535555355 ill11 000000000

1111 77 77 Ss 3 444 1111 0 00
11 77 Ss 3 44 44 u:11 g0 00
it 77 335 53 46 44 is 1 co 00
11 77 5555535 1555 44 4 4 11 "I 'IO
11 77 3555551555553 44 44 it 00 00
11 77 55 444444444444 i ta1 co 00.
it 77 u: 5 4444444444444 ss 1 00 00
11 77 it 5 35 44 it 1 c0 00

111121111 77 35555355555 44S 11111111 0000000000
11112111 77 $55353555555 44 11111111 0000000

0 58883983888 CCCCCCCCCCC 88*88s888 11 ~ ~ ~ ve
86888588558888 CCccCcccccccC 88888888888 41 ***o6@6388"

as 8 cc cc 8a of11@
88 C~ ~ ~~C 88 8 11 GO

88 CC 88 88~~~~~~~~~~~b 11 @0

88S888888888 cc &88"88888s88 11 608888888
08428268 CC 8 8 11 6

me cc a8 8 11
so I., CC cc 88 £ 11U

88888888888 *ccccccceC 88s 8 11111211111111 @8080e888at

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

.........**... ............. 8..... 8 8....f....a...................

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

Program verificationi informatioun

code systems scale vvrsioss: 4.3

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

..... ~program: 8882...

creation dates 03107/17

Libraryt Jopt/I~ut/Sa&1e4.3/bin.

... this is not 8 scale c3nfiguration controlled co&d

a.... ~~~obna.me ISIClIl

date of esecuiatons 01101/97

tin, of executions 17354:10

.......................... I....... .............
.*******.... **................ ........................

o us~~~~~~~~~uclide o Cicentrations, grams
basis' slissl* reactor "sa8ly

initial 13-15 a
a 16 1.23305 LAN53.

total 3T.503*0 3 9.03*5
0 ti~~~~~~~~~~uclid. concsstrationa. grams

588i8 -single r88cter as88mby
inItial 13-IS

u334 293.22930
u235 21043.:2"13*04
U326 2.27:302 2.273*:02
u.23I I9.673*0 9.6173*0

total 1.003*01 I.003*06
0 basis
O initial 10.3 a 21.3 d 22.3 d 43.0 d 43.0 a

O Ini~~~~~~.tial 10.5 a 21.3 0 32.3 d 43.0 4 43.0 0
0 iweclids concentrations. grams

basis *singl. reactor assembly
Initial 304.2 8d 601.3 d 912.5 d 1216.7 8 1520.3 d 1823.0 d

* 16 1.353*03 1.353.05 1.353*05 1.353*05 1.353*05 1.353*05 1.359*03
0 nuclide conlcntratiens. grams

basis -single reactor assembly
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inItial 304.2 4 £03.3 d
so 95 1.463*01 1.761-01 1.783*01
tc 99 S.273-05 S.342-05 5.341.-o

total 3.90g*05 3.903*05 3'902.05
0

initial 304.2 d S0.23 d
u233 1.31-03 1.543-03 2.07-.0)
u236 1.7)2302 1.732.02 1.743.02
u235 7.571303 7.573.0 7*,573.03
u236 4.321.03 4.323.03 4.323.03
u233 9.4]Z-03 .433.05 95433205

vW237 4,341-02 4.433.02 4.43-.03
DB236 .813-04 S3603-04 4,59-104
pu23 1.153*02 1.553.02 1.563-02
pu231 1.45.02 1.553.02 1.543-02
pu233 5.04Z#03 5.12)303 5.123.03
Pu

2 4 0
2.291.03 2.303.0) 2.303.03

p..41 1.212-03 1.113.03 1.113.03
Vu242 5.173.02 5.171,02 5.173.02
im241 3,543.01 3.283.01 1.213302
am242m. .73.-01 4.713-01 *.681-01
a.24) 1.023.02 1.023.02 1.021-02

total 5.653*0S 5,653.05 5.653.05
0
0

initial 204.2 d 908.) a
so 95 9.42)302 7.7)3.02 7.783*02

0

initial 304.2 d 6018. d
te 99 *,1S3.02 *.101.02 1.183.02
rulOl 7.0)2.02 7.83).02 7.01.+02
rhO3 4,403.02 4.891-02 4*,8+02
ig109 3.9 1*01 S.973-01 8.973*01

initial 304.2 d 603.) d
ndl14 7.851.02 0.071.02 0.075.02
rdl6S 6.U83-02 6.83.0)2 6.39I.02
aa147 8.333*01 1.21.-02 1.503.02
ax149 2.041.00 3,343-00 1.343.00

5mISO 2.599.02 2.953302 2.599-02
au251 1.33.-01 1,353.01 1.343-01
.151 1.263-02 9.923-02 1.853-01

au2S2 1.343.02 1.343-02 1.343.02

initial 304.2 d *0.t 4
wulS3 1.17Z.02 1.111.02 1.183+02
gdISS 3.71Z-02 S.O0-Ol 1,25Z300

total 3,413.04 3,461.04 3.461*04

312.15 d 1216.7 d 150320 8 1325.0 °
1.7 3* 01 1.70 ,0 1,733.01 1.753*01
S 3a4-05 5.343-05 5.343-os 5.343-05
2,503.05 3,903-05 3,903.05 3.903*03

mucids Concentratioun or
bals *single resetor asblY

312.5 d 1216.7 d 1520. 8 d 12 20 d
2.213-03 2.343-03 2.471-03 2.603-03
1.753 .0) 1:.763.0) 1.7 3*02 1. 3 .t0
7.573.03 7,573 03 7573.03 7.,37.03
4.332 .0) *.3)3.03 <,32).03 4.223.03
,43. 05 3.43.05 -a .43.05 9,43203

4.43R.02 4,443.02 4. 43.02 4,443.02
3. 7z-04 3.081-04 2.53Z-04 2.073-04
1.561.02 1.553-02 1,543.02 1.53.-02
1.563-02 1.553-02 1.543.02 1.53)*02
5.123-03 3.123.0) 5.123.0) 5.129-03
2.303.0) 2.303.03 3.303.03 2.303.03
1.079-03 1.0)3.-03 9. 63.0) 3.473.0)
5.173*5.1 7 173*02 5,173.02 5.17130)
1.72)302 2.14S.02 .543.0) 2,93-.0)
6.*53-02 6.623-01 6.603-01 6.573-01
1.02)30) 1.0)3-02 1.02)302 1.02)302
9.53.05 3,953-03 .6S 3*S05 ,653.OS

*l1nt eonceatratioul grau
nuelide concentrlatene er if
basic -.ai0 r6eactor @_bly

312.5 d 1216.7 d 1520.30 d 4s d
7.793-02 7.733*02 7.793.02 7.793.02

"tclid. cencentrations. gri
basis esanole roeator aaebly

512,5 d 1216.7 d 1520.3 d 1US.0 d
.,183-02 *3113*02 3.1g3.02 8e18.02

7.133.02 7.)32.0) 7.133302 7.83).02
4.903.02 4.301.02 4.903.02 4.360-02
3.,73.01 1 73.01 8.,73.01 8.,73+01

rucdl. emncsntration gram
basis assembl reactor u ly

512.5 4 1216.7 d 1520 8 d 1125.0 d
3,073.02 3.073-02 3.073.02 3.07 .-02
6.353.02 6.,30.02 6.,33302 £.891.02

1.743+02 1.)3.-02 2.093302 2,213.02
1.324 0O 3.343*00 o 3.43.00 3.343*00
2.333.02 2.533.02 2.393-02 2.353.02
1.33.-01 1.32)101 1.313*01 1.203*01
2.713-01 3.543-01 4.401-01 5,243-01
1.343*02 1.341-02 1.343.02 1.341.02

nuelids conentratio s. grams
basis *linole reactor azebly

912.5 a 1211.7 d 1520.6 4 125.0 4
1.113-02 1.181*02 1.13.02) 1!113.02
1.753*00 2.133*00 2.53300 2.)32-00
3,463.04 3.463*04 3.461-04 3,463-04
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rnih87c07pluslOOboron.sum
0 , , @@@b*-...-6.**X .................. -#Xv ...........

* 8VLZ4.3 aIletin Huard
* - -- - .

* Welcb e to SOL-4.3.

1 ...... priay mo&Ll. seeces *nd input r*eord I scale drivr - 9S/0312- 09_O*z'
7

- module Ise vii be Called
Nlh=..-). 7. 33.7 /Jwm . 1e707. Juw 97

m.isteres of fuel-pin-cell
"V9reup lattice-etl

Uol 2 don-9.99( 1 922
92234 0.02i3 92225 3.21 92236 0.0127 92231 96.727 end

xr-i 1 0 1-20 922 und
kr-0S 1 0 1-20 922 end
y-l! 1 0 1-20 922 end
*r-I 1 0 1-20 922 end
sr-,] 1 0 1-20 522 end
*r-l 1 0 1-20 922 end
ir-95 1 0 1-20 922 end
nb- 1 0 1-20 922 And
mo-S 1 0 1-20 922 end
tc-n 1 0 1-20 922 end
ru-101 1 0 1-20 922 MO
ru-106 1 0 1.20 22 and
rht-iD) 1 0 1-20 922 ed
rh-105 1 0 1-20 922 and
Vd-105 1 0 1-20 922 end
pd-10S 1 0 1-20 922 end
*9-109 1 0 1-20 122 end
sb-124 1 0 1-20 522 end
xe-1ll 1 0 1-20 922 aid
ze-132 1 0 1-20 922 *id
xe-uS 1 0 1-20 922 end

e-11 1 0 1-20 922 end
ce-134 1 0 1-20 922 end
c-175 1 0 1-20 122 end
cO-1l7 1 0 1-20 922 end
bo-171 1 0 1.20 922 end
1e 111 1 0 1-20 922 end
pr-l14 1 0 1-20 922 e/d
pr-14i 1 0 1-20 922 end
ce-ZOO 1 0 1-20 922 end
nd-162 1 0 1-20 522 and
nd-US 1 0 1-20 522 nd
nd-lI? 1 0 1-20 922 nd
p-147 1 0 1-20 922 and
psi--l 1 0 1-20 922 end
sm-lO7 1 0 1-20 922 end
*a-149 1 0 1-20 922 end
m-iO 1 0 1-20 922 and
sm-isi 1 1-20 922 end
*-152 101-20 722 nd
eu-S 1 0 1-20 922 end
eu-254 1 0 1-20 922 end
N-155 1 0 1-20 922 end
gd-155 1 0 1-20 922 end

arbesirc4 6.56 5 0 0 0 4016 0.12 24000 0.10 26000 0.20 50000 1.40
00000 98.11 2 1.0 501 end

h2e 3 don-0.7510 1 561 wid
arba-bormod 0.7510 1 1 0 0 5000 100 3 550.0*-* 561 en
end oems'

eaqarepiteh 1.430 0.22 1 23 1.072 2 0.941 0 and

rwininege-204 fuelnght-820.74 neycles-5 nllb/cyeS-
printlevel.S lightel-9 izt5m1v.2 numxtotal-3 end

3 0.1500 2 0.6 9) 3 0.8018 500 2.6408 3 2.6470

poer.28 .1J burn.215 .0 downcii0. wid
pover.)1.71 burn-157.0 down-.0 and
Poiwr.77.91 burn-170.0 down-176 und
power-31.77 burn-352.0 down-0 end
Par-31.77 turn2.2f00 down-.125 and

a 235.0 ct 3.5 an 0.22
te 13.0 co 0.075 nl 9.9
zr 221.0 nb 0.71 an 3.6

1 s cse a&a aa Seeeesswaspasa 2222222222 th h
aeceeceseesse sasaseeseau aeesaeeaaeeea 1222222222222 hh hh
*e ee as as am as 22 22 hh hb
*a US as as 22 hh bh

as as * m*r 22 hh hh
.eemzess$eaa eaeeaaaeaaaee eaem|eaeeuee 22 hhhhhhhzh hh
aeceaas$acem aaaaaaaeaaaaa eeaeeeaaaeee 22 hhhhhhihhhWMh

me as It as 22 hh hh
cm us as as am as 22 bb hh

*s os " " *r *s ~~ ~ ~~ ~~22 hh hh
*e665miee5sae as "as ....... 1222222222222 Oh hh

aea85rsaeaaa * a suaeS5588sa 2222222222222 hh hb

ttt Lrn l11iliSiiL ceCCcCCCC Niee oc hh ooooooooo 11
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amr urn ULIIIILILLI COCCOCCeeccec Isb 0 oooooooooeo ii
nsm -n Li cc cc bhs bh m 00 21
"'an ur II cc 111 bb 0o O 11
tu IM ur Li cc hh bb 00 00 11
Mu ur ur Li cc Wuhuhuhhhhkhh .0 00 1

n no Mu ILi c 3CC be 00 00 I
mu mu Ii cc 111 be 0 00 1
mu zinw L cc cc 1,1 Uh oc 00 1
urn mm I~iIIiIiiIL ccCCCCCCCccC Ise ke ooooo0ooo0 111111111
mu an 111111111111 C~ccccccC-cC he kh oooooooo 111111211

0000000 33381333833 II 0000000 31333333333 II 11333393933 777777777777
1000000 3318331 I 6000000 m31 80333 I 177"71777777777

0.0 0003 33U 00 101010 "II3 I N" 3 7

00 00 883831 i co co asaaisaaaua77i77
00 0038'3 .MI0'03l3lI 77
00 0088 35as$ If 0 003 33 I/ ~7
'0IO3 8 /0 00 38 8 I3 77

000000 a3333833 II000000 338336 I ~ I33,, 77
080000 88888883 ii80000 MMMM$331 It 933333333333" 77

0

it 93933333333 22222222222 5355555535555 48 £464646444gg
221 3"I3'3333, 2222222222222 55533553555555 444 944464444446

1111 3~~~~~~~ 33 uuu~~~It 22 22 55 :u444 6
11 93 9 u22 355 4444s 64
11 83 :3 s 22 55us 44 44 6
11 3333333333333 22 555555555355 4 44 44 44444
12 "I913,3..33 22 55355555555S5 44 44 61,44,4644444
11 1it,22 *55 u: 4441144 6
11 99 :u 22 55u 4444444444444 44 4
11 us is 22 53 55 us44 44 4

2111111 3333993 2223222222222 535555555533535535 4 4444(4
211112111 "3333ll,3 32222222222222 5555554 644464444

1
0 55as5oosses ccccCcccccCC af8SS 1 sueO.

5eSagggg5ss55 5 ccccccececCc aaaaaaaaea 21 0*Oeb@

so cc 18 85114
of CC 8 8110
wa5555555585 CC a8.1aa11aaaaasaaa1 s~..

58CC ma a 21 a.
55 s5 cc CC5a 5 11 a

SIeSAISBONSIMS ccccCCCCCCCC AL as 11111 eceseoefee*0es.

5555853e558 CC............ t8o ..................... .... s.. oe

program vuerificationu Luforuetiouu.5.

code system: scale versions: 4.3

program: saa2

creation date: 03I07/17.

library: /opt/nuaut/Xcal.4.3lbin

... this Is not a scale cmufiguration 'controlled code

jobnam: nicbol

date of 58c.stoi 03/08/3

~ tjinof emecaation: 152547 ..

..... t **5**5o*** ......... ~****** .................... ~ ...............

1

0' ntuslide concenitrations. grams
besis asingle reactor ases*-by

initiaI 21313 d
a 14 1351.05 1230

total 3.31.0TS 3.9'03.05S
0 nuclid. cuncentrationa. gram

basis -singl, reactor assambly

u234 2953.-02 2.353.02
u235 2.21.4 3.213.04
us236 3:2713.02 3.27 a02
u238 3473.05 473.05

total l.00R.04 l .00a'.Of
0 basIs.
0 Initial 10.3 d 21.5 6 32.3 d 43.0 6 43.0 d
0 initial 10.3 d 21.5 d 22.3 d 43.0 d 43.0 d
C nuwcLd concentrations. grams

basis4 aengle reactor assemby
o Initial 304.2 d M 683 d 312.3 6 1214.7 d 1520.3 d 1825.0 d

a f .353.05 l.351.05 1. 251.05 1.353.0S l.353.05 l.35E.05 1.351.+05
0 muclid. concentrations, grams

basis -single reactor assemly
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0

initial 304.2 d
O "3 1.471*01 1'779.01

"c 3t 5.313-05 5.453-05
total 3.303*05 3.'0'-05

itI&l 304.2 a
p233 1.841-03 1.383-03
%234 1.172302 1.733*02
u235 7.703.03 7.703+03
u236 4.302.03 4.303-03
U238 3.431.0S 93.43305

np237 4.391-02 4.401-02
Vu236 ,41-04 5.731-04
p.238 1.471.02 1.571-02
pu233 1.473*03 1.571*02
pA239 53.16303 5.243*03
pu240 24301.03 2.313*03
pu241 1.23Z-03 1 183-03
p.242 S.1s.02 5.133902
am241 3.643-01 3.483.01
8.242. 4.983-01 6.958-01
5.243 1.033-02 1.033*02

toteal 3 451-05 5 651.05
0
a

6o0.3 a 912.S d 2216.7 d 1320.8 d 1825. d
1.73.*01 1.73s*01 1.739-01 1.73*.01 1.198-01
'5.431-03 3.433-03 3.433-03 3.453-05 3.43-03
3 .0I.:. 3.0s3 03 3.303*03 33.303,03 3. 305

w1oc1t conelnttlatie Ca
bashs esxinole react.? n d

601.3 a 312.3 d 1216.7 d 1520 a
2.I13-03 2.243-03 2.313-03 2.313-03 2.653-03
1.74z*02 1.733*02 1.763*02 1.773*02 1.783*02
7.703-.0 7.70302 7.703*03 7.:70:03 7.70.1o0
4 .303*02 4.303*03 4.303-03 4.30303 4. 30*3
i.43'o0s 39.43305 9.433+05 3.43.05 9.343305
4.433.02 4.481*02 4.403-02 4.433*02 4.493'02
4.'93-04 3.331-04 3.13S-04 2.380-04 2.123-04
13583.02 1.533-02 1.571-02 1.536302 1.553302
1.583-02 1.38302 1.373-02 1J.33*02 1.3S3-02
5.243-03 5.243*03 5.241*03 53.24*03 5.241.03
2.313*03 2.313*03 2.313-03 2.313*03 2.311*03
1.142*03 1.033*03 1.053-03 1.013-03 3.671-02
5.11X-02 3.192-02 S.133-02 5.133*02 5.133-02
1.311-02 1.753-02 2.193302 2 .03+02 23339-02
6.331-01 4.903-01 6.873-01 6.333-01 *.313-01
1.033-02 1.033-02 1.033*02 1.033-*2 1.033-02
3.633+05 3 .633*05 .653*05 3.651*03 3.653-05

element concentrations. Wram
nucli6e toncentrations. gram
basis *single reactor assembly

600.3 1 d 12.3 d 1216.7 d 1520.3 d 1525.0 d
7.773-02 7.7*3.02 7.733*02 7.733*02 7.7*3.02

wuclide concentrations. grams
* basis *-ingle reactor ua^"1y

603.3 d 912.5 6 1216.7 d 1520.8 d 1823.0 6
I.1IZ#02 1.113*02 8.113+02 8.183*02 8.18X302
17.31302 7.133+02 7.133-02 7.831*02 7.833.02
4.913-02 4.313*02 4.913*02 4.313*02 4.911-02
3.033-01 9.031-01 9.03f*01 3.032+01 3.031*01

ISUCIlde Concentrations. CT'sA
basis -uingle reactor "mbly

606.3 61 12.3 d 1216.7 d 1520.8 d 1025.0 d
8.103-02. 3.103*02 3.103*02 8.101-02 8.103-02
4.081102 6.113*02 6.333*02 6.833-02 6.833*02
1.303*02 1.74Z302 1.933+02 2.083*02 2.213*02
3.393-00 3.333*00 3.33S+00 3.393+00 3.333#00
2.33g302 2.393*02 2.333*02 2.333-02 2.933*02
1.363-01 1.3SZ301 1.353301 1.34x*01 1.333*01
1.333-01 2.763-01 3.633-01 4.493-01 3.343-01
1.343*02 1.34Z302 1.343-02 1.343-02 1.343*02

nuClide concentrations. VT&"
basil *single reactor asmbly

608.3 1 d 12.5 d 1216.7 6 1520.1 d 1325.0 d
1.133-02 1.391302 1.193-02 1.198*02 1.193+02
1.253-00 1.753-00 2.203-00 2 .33900 2.941*00
3.463-04 3.463*04 3.463*04 3.463-04 3.46Z304

initial 304.2 d
wo 933 *41302 7.723.02

initial
te 33 8.143*02
rulOl 7.133-02
rhIC3 4.423*02
aglO0 3.013*01

304.2 a
S.111.02
7.833302
4 .31-02
3.033*01

0

a

initial 304.2 d
ndMM3 7.36n-02 8.103*02
ndl43 6.383*02 6 .3*.02
a147 1.363*01 1.213*02
ma14l 2.093300 3.333*00
8.130 2.9333 02 2.V33*02

*md51 1.363*01 1.373+01
OUISI 1.311-02 1.013-01
s,52 1.343*02 1.343*02

initial
Su153 1.113*02

1l55 23.23-02
total 2.463-04

304.2 a
1.193*02
6.3211-01
3.463*04


